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DISCOVER SOMETHING GREAT

Validation of the Telephone Interview for Cognitive Status
(TICS) in Japanese
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Tomoyuki Watanabe' and Toshiki Ohta®

'Obu Dementia Care Research and Training Center, Obu, Japan
National Center for Geriatrics and Gerontology, Obu, Japan

SUMMARY

Background Inrecent years, the population of elderly people in Japan with dementia has increased. Detection of cognitive
impairment in the early stages is important for adequate treatment, care, and prevention.

Aim To investigate whether the reliability and validity of the instrument would carry over to a different population and
language before using it for population-based epidemiological studies.

Methods We studied 135 subjects, 49 patients with Alzheimer’s disease (AD) and 86 healthy controls (CTL) using the
Telephone Interview for Cognitive Status (TICS) and developed the Japanese version of the TICS (TICS-J). We also
evaluated combination of another telephone battery, the Category Fluency Test (CF).

Results The sensitivity and specificity of the TICS-J to differentiate AD patients from CTL was 98.0% and 90.7%,
respectively. Pearson’s correlation coefficient for the TICS-J and Mini-Mental State Examination (MMSE) was 0.858
(p <0.001). On the Receiver Operating Characteristic (ROC), the area under the curve for the TICS-J was 98.7%. The
combination of the TICS-J with the CF did not change the validity of the discrimination.

Conclusion These results indicated that TICS-J was a sensitive and specific instrument for differentiating AD patients from

healthy controls. Copyright © 2007 John Wiley & Sons, Ltd.

KEY WORDS — telephone interview; cognitive assessment; Alzheimer’s disease; category fluency; TICS-J

INTRODUCTION

In 2005, dementia was diagnosed in about 1,690,000
people in Japan, and the number is predicted to
increase to 2,500,000 by 2015. Thus, detection of
cognitive impairment in the early stages is important
for adequate treatment, care, and prevention.
Cognitive function is important in epidemiological
studies of elderly populations. The Mini Mental
State Examination (MMSE) is one of the most widely
used screening instruments to assess cognitive status
(Folstein et al., 1975). However, it requires face-to-face
administration, and cannot be used with persons with
visual deficits or some physical disabilities. The

*Correspondence to: Dr Y. Konagaya, Obu Dementia Care Research
and Training Center, 3-294 Hantsuki-cho, Obu city, 4740037,
Japan. E-mail: ykonagaya.o-dcrc@dcnet.gr.jp

Copyright © 2007 John Wiley & Sons, Ltd.

ceiling effect also limits the usefulness of the MMSE.
Screening large populations for cognitive function is
time-consuming and costly because of the face-to-face
interviews. Also, elderly people often have a variety of
physical impairments or minimal motivation that affects
the results of any study.

The Telephone Interview for Cognitive Status
(TICS) is a brief test of cognitive function adminis-
tered via telephone for use in large-scale screenings
and epidemiologic surveys (Brandt ez al., 1988). The
TICS does not require vision or reading and writing,
thus it is ideal for assessing cognitive function of
illiterate persons or individuals with visual impair-
ments (Mangione et al., 1993). The TICS is a reliable,
simple instrument for cognitive assessment in research
and clinical practice.

The TICS consists of 11 test items, orientation, atten-
tion, short-term memory, repetition, comprehension and

Received 12 July 2006
Accepted 28 February 2007
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conceptual knowledge, mathematical skills and praxis.
It correlates highly with the MMSE, has high test—retest
reliability, and its sensitivity and specificity for the
detection of cognitive impairment are excellent.

The Category Fluency test (CF) measures long-term
semantic memory, which is impaired in AD. The CF
requires similar items in a semantic category; it is
adequate for telephone administration and may
complement the TICS.

The TICS has been translated into several foreign
languages, including Spanish (Desmond et al., 1994;
Gude Ruiz et al., 1994), Italian (Ferrucci et al., 1998)
and Finnish (Jarvenpdid et al., 2002). Japanese
language, including the culture, the social systems
and education is quite different from the languages
and cultures of countries of Europe. So, it is important
to verify whether the telephone battery is acceptable
and useful for Japanese people. In this study, we
developed the Japanese version of the TICS (TICS-J)
and evaluated its reliability and validity separately and
with a combination of TICS-J and CF.

SUBJECTS AND METHODS
Study population

Participants selected from the Memory Clinic of the
National Hospital for Geriatric Medicine, National
Center for Geriatrics and Gerontology, consisted of 49
outpatients with Alzheimer’s disease (AD) [19 men
and 30 women, average age: 75.2+6.8 years
(mean + SD)]. Diagnosis of AD was based on the
criteria from the DSM-IV and NINCDS-ADRDA
and was based on a general medical examination,
neurological examination, laboratory tests, brain
magnetic resonance imaging (MRI), brain single
photon emission computed tomography (SPECT), and
neuropsychological examination. All AD subjects had
sufficient auditory function for telephone assessment.

Y. KONAGAYA ET AL

The controls (CTL) were 92 healthy volunteers
aged 60 or older with no acute or terminal conditions

‘who were not taking drugs affecting cognitive

function. Most control subjects were urban residents.
Of these, six persons were excluded because they
could not complete the TICS-J due to hearing
impairments. Consequently 86 controls were analyzed
for the following study [15 men and 71 women;
average age: 74.3 + 7.2 years] (Table 1).

The mean level of education was 11.0+3.0
(mean + SD) years for AD and 11.4 +2.2 years for
CTL, and no significant differences were observed
(Table 1). Informed consent was obtained from all
subjects.

TICS-J

The translation and back-translation were conducted by
two neurologists and an English-Japanese translator.
Minor modifications were made with the permission of
the author to make the questions more suitable for the
Japanese society and culture. The maximum score on
the TICS-J was 41, which was the same as the original
TICS.

CF

Subjects were asked to name as many vegetables as
possible in 1 min. All responses were recorded, and
the scores were the sum of the new items, excluding
preservations and intrusions.

Procedure

All participants were initially screened by the MMSE,
and 2 weeks later, the TICS-J] and CF were
administered by the same interviewer as with the
MMSE. TICS-J was repeated 4 weeks later to some
participants for test—retest reliability. The interviewers,

Table 1. Characteristics of AD and CTL groups

AD (n=49) CTL (n=286) p-value
Gender [men/women) 19/30 15/71 <0.001*
Age [years, mean =+ SD, (range)] 75.2 6.8 (62-89) 74.3 7.2 (60-90) 0.465%
Education [years, mean + SD, (range)] 11.0£ 3.0 (6-17) 11.4+£2.2 (6-16) 0.405°
MMSE [points, mean + SD, (range)] 20.6+4.6 (11-29) 28.7+1.2 (24-30) <0.001}
TICS-J [points, mean + SD, (range)] 26.1 £6.1 (12-34) 364 +£2.3 (31-41) <0.001°
Category Fluency [mean + SD, (range)] 7.7 +£4.5 (0-20) 14.11+ 3.6 (7-26) <0.001*
Time [seconds, mean %+ SD, (range)] 473.1 £121.9 (263-720) 328.8 £ 60.4 (205-591) <0.001°

*Chi-square test.
*-test.
bMann—Whitney U-test.

Copyright © 2007 John Wiley & Sons, Ltd.
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all well-trained professionals, informed the participant
that the use of pens, pencils, papers, newspapers or
calendars was not allowed as sources of orientation
(Brandt and Folstein, 2003).

Statistical analysis

The Kolmogorov-Smirnov normal evaluation was
performed for each item. For items that ensured
normality, Student’s ¢-test was used, and for items that
did not ensure normality, the Mann—Whitney U-test
was used. Test-retest reliability was evaluated by the
Intraclass Correlation Coefficient (ICC). The corre-
lation between MMSE and TICS-J was calculated by
Pearson’s correlation coefficient. The areas under the
curves on the Receiver Operating Characteristic (ROC)
for the MMSE and TICS-J were generated to plot the
advantages/disadvantages of sensitivity and specificity.

RESULTS

The mean cognitive scores for the MMSE, TICS-J,
and CF and the testing time in CTL by gender, age, and
years of education are presented in Table 2. There
were no differences in mean MMSE scores, TICS-J
scores, CF scores, and testing time between men and
women, among the different age groups, and between
the low and high education groups.

The mean score for the MMSE was significantly
low in AD (20.6 % 4.6 points, maximum 30) compared
with CTL (28.7 + 1.2 points) (p < 0.001). The mean
score for the TICS-J was also significantly low in AD
(26.1 £ 6.1 points, maximum 41) compared with CTL
(36.412.3 points) (p <0.001). The mean TICS-J
testing time per individual was significantly longer. in
AD (473.1 +121.9sec) compared with that in CTL
(328.8 £ 60.4 sec) (p <0.001) (Table 1). The scores
from the CF were significantly lower in AD (7.7 + 4.5

points) compared with CTL (14.1+3.6 points)
(p<0.001)(Table 1).

The MMSE scores ranged from 11 to 29 points
in AD, and in CTL the scores ranged from 24 to
30 points, showing a ceiling effect. The distribution of
the TICS-J in AD was 13 to 34 points. Normal
distribution for the TICS-J was shown in CTL
(Figure la, b, c, d).

As to test—retest reliability of the TICS-J performed
4 weeks apart with 47 subjects (14 AD and 33 CTL),
intra-class correlation (ICC) was calculated as 0.946
(p<0.001).

The correlation between the TICS-J score and the
MMSE score for the whole group was excellent
(r=0.858, p<0.001), whereas it was 0.742 (p<
0.001) in the AD group only (Figure 2).

When choosing the cutoff score of 26 points for the
MMSE, sensitivity was 91.8% and specificity was
95.3%. The cutoff score of 33 points for the TICS-J
resulted in a sensitivity of 98.0% and a specificity of
90.7%.

When ROC curves were constructed, the area under
the curve for the MMSE was 97.2% (95% Confidence
Intervals (CI): 94.4%-100%), and 98.7% for the
TICS-J (95% CI: 97.5%-100%) (Figure 3).

To determine whether or not the telephone battery
could be improved, the CF was combined with the
TICS-J. When choosing the cutoff score of 43 points
for the TICS-J plus the CF, sensitivity was 85.7% and
specificity was 93.0%.

The ROC curve in Figure 4 displays the TICS-J plus
CF sensitivity-specificity data. The area under the
curve was 95.9% for the TICS-J plus CF.

DISCUSSION

In the population of elderly people in Japan, it is
important to detect cognitive impairment in the early

Table 2. Characteristics of CTL group by gender, age and education (CTL group: n = 86)

CF*

Time*

MMSE* TICS-J*

Gender

men (n=15) 28.8 +0.8 (28-30) 35.14+2.2 (3240)

women (n="71) 28.6 1 1.3 (24-30) 36.7+£2.2 (31-41)
Age (years)

<70 (n=25) 28.8 £ 1.1 (26-30) 36.5+2.2 (31-40)

70-79 (n=37) 28.8+1.2 (27-30) 36.91+2.5 (32-41)

+80 (n=24) 283+ 1.5 (24-30) 35.6+2.1 (3240)
Education (years)

<10 (n=20) 28.8+1.1 (27-30) 36.0+2.5 (32-40)

+10 (n=66) 28.6 £ 1.3 (24-30) 36.61+2.2 (31-41)

11.74+2.8 (7-18)
14.6 +3.5 (7-26)

14.8+3.1 (7-19)
143 +3.5 (8-26)
13.0+3.9 (7-20)

13.6 £3.0 (10-19)
14.2 3.7 (7-26)

325.1 £ 55.2 (205-415)
329.6 £ 61.8 (220-591)

310.9 +53.3 (205-479)
327.0£59.6 (220-591)
350.3 +64.3 (266-488)

327.5+47.6 (263-439)
329.2 £ 64.1 (205-591)

*Points, mean + SD, (range).
“Seconds, mean + SD, (range).

Copyright © 2007 John Wiley & Sons, Ltd.
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stages for adequate treatment, care, and prevention.
There are also public health reasons to develop
effective methods of screening cognitive impairment.
With appropriate screening procedures, cost-effective
program of medical care can be developed.

TICS is useful for detecting cognitive impairment
and has been used in studies of the cognitive status of
patients after a stroke (Barber and Stott, 2004), regular
use of anti-inflammatory drugs (Kang and Grodstein,
2003), vitamin consumption (Grodstein et al., 2003),
alcohol consumption (Stampfer et al., 2005) and
postmenopausal hormone therapy (Kang et al., 2004).

Copyright © 2007 John Wiley & Sons, Ltd.

We developed a Japanese version of the TICS
(TICS-J) and evaluated validity and usefulness. In
CTL, gender, age, and years of education did not
influence the scores for the MMSE and TICS-J or
testing time. We demonstrated a significant correlation
between the MMSE and TICS-J. The relatively
weaker correlation in our study was due to the larger
population of mild to moderate AD cases. Sensitivity
and specificity was distinguished between AD and
CTL. The cutoff score for the TICS-J was higher than
in previous studies (Brandt et al., 1988; Mangione
et al., 1993; Desmond et al., 1994; Ferrucci et al.,

Int J Geriatr Psychiatry 2007; 22: 695-700.
DOI: 10.1002/gps
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Figure 2. Relationship between MMSE and TICS-J. Regression
equation: MMSE =4.59 + (0.65*TICS-J), Pearson’s correlation;
r=0.858 (p<0.001) for all subjects (solid line, n=135),
MMSE =6.12 4+ (0.55*TICS-J), r=0.742 (p<0.001) for AD
patients (dashed line, n = 49).

1998; Jarvenpii et al., 2002; Barber and Stott, 2004).
Subjects in CTL were urban residents and well
educated with an active social life which may be lead
to the high cutoff points for the TICS-J and the

0.6~
2
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‘B
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9.4 —TICSJ

0.2

0o T T T T
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1 - Specificity
Figure 3. ROC curves of the MMSE and TICS-J. The area under

the curve was 97.2% (95% CI: 94.4%~100%) for MMSE and 98.7%
(95% CI: 97.5%—-100%) for TICS-J.

Copyright © 2007 John Wiley & Sons, Ltd.
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Figure 4. ROC curves of the MMSE and TICS-J plus CF. The area
under the curve was 97.2% (95% CI: 94.4%-100%) for MMSE and
95.9% (95% CI: 92.5%-99.3%) for TICS-J plus CF.

MMSE. Moreover, the differences between Japanese
and the other languages may have played a role. The
TICS-J was not subject to the ceiling effect that
constrained the MMSE. The greater difficulty due to
the higher memory component in the TICS-J may have
made it a more sensitive test to milder degrees of
cognitive impairment and not subject to the ceiling
effect. These data correspond to previous studies that
demonstrated that TICS was a reliable and valid
screening test for AD.

TICS-J is easy and acceptable by telephone. Only
six volunteers failed to complete the battery due
to hearing difficulty. de Jager et al. (2003) reported
that the advantages to the administration of the
TICS by telephone included: (1) cost effectiveness for
use in large-scale studies; (2) greater acceptability;
(3) individuals with visual difficulties or poor
hand-eye coordination would be able to complete;
(4) results can easily be recorded directly into a
computer; and (5) sensitive parametric statistics can be
used for analysis of results.

The CF alone is useful for cognitive screening and
well suited to telephone administration. We could
not show improvement in discriminative validity by
combining the TICS-J and CF. Vegetables may be
familiar and relatively easy to remember. The choice
may have resulted in failure to improve discrimina-
tive validation of the TICS-J plus CF compared to the
TICS-J alone.

Int J Geriatr Psychiatry 2007; 22: 695-700.
DOI: 10.1002/gps
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Telephone screening has limitations and the assess-
ment of cognitive function may be constrained in older
adults due to hearing loss or reduced social contact.
However, as in previous studies, telephone screening
differentiated AD patients from healthy control
subjects.

In conclusion, the TICS-J is a valid instrument for
detecting cognitive dysfunction in persons with visual
or physical impairments. Effective telephone screen-
ing provides a valuable tool for large-scale community
and clinic-based screening and intervention programs.
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BAEOBELRRNRERTHET AV Y A4 7—3% (Alzheimer’s disease, AD) XL HEEZ D
ETORMBEREENRAAEMICET TS0 T, EFEROBRBICSVTBRREORINBERILFH
NTVWEIHEBTHD, BIERTEFA2Y LI 2 HBEEEDRFRBRELIEI2PRE2FOTEF L2
Yot R75—-CHER BB R LOHEN AD OBRFEERL LTEXEATRFERASIA TS, L
NPULABEB~DVAR Y —DHFFIRLTHERETELZLOTIRAZL ., 22RBOETERVIED S L
SRBRANBERALFELLO TRV, —F AD ORAERBEIZ OREA I —-CHESRTRIH D
B, ERLELICEE>TWAaY, TNOORREPEALT AD OETEME T2 DIBBATLEIESE
TRlfERZ &3, BEBAEBCHERENE 2N LBRBENTWIEA, &L, Y7V A S0 hb
AD DEFTOEBENRE2ATILOZER LEAL TSI L EDbNS, ADLEME, BSME. 5
REBEOHEENELRTVEDT, ThHLDKBDEREAVBEHL 2D THA I, HIC AD BETRA
LADAFEEBRBFLZELENEHTIRAEZMATOr —RFRLTHARLL 2, £FEEEROFTH
MERFFRERE LB, TOBRKETHIBREFIT AD BELSHBMAL VB, S LIZREAIC
REABFOB B4 REEOLOREAINLTEY, BEORBIZLI - THEVWAIBRZEA TV S,
ENTRREZLTRERAORTTAD OREZFHLEZD., REROEFTEZMEILEZV TI2L0RHHES
IMOPBADINV—TRINETCUERBRERO—RBETHETUXFAT VU EBRERMEAR (Angiotensin
converting enzyme inhibitor: ACE-)OH CRHEBITHENRE VL O AD OEITEMH T I LE2BELE
(Ohrui et al. 2004), ZORHAIIBRNO L= T o X¥F 70RO T F ) U 720+ 5 2L ADD
RBELEMTILATRTIIERERLDTH D, BEAIEL LTACEIEHEVWTEET v ¥4 T v
% 7 K PLE A (Angiotensin II Receptor Blocker: ARB) BB I N THEAFEELEFE 4B L-oTWVE, 4HD
RETIIIDARBICEHER LTMOBREFRNIZL T AD OETIZHN L EIERT I ERF LT,

ki A

RAKERBRB LV EORERRALZZ LTI 64 FULOBREE L IXHEED ADES 98H1% 2
FEREWNFAEL -, BB 5E O Mini Mental State Examination (MMSE)YD 2 a 7iX 18 &b 27 & TH
%, AD D2 WL National Institute of Neurological and Communicative Disorders and Stroke-Alzheimer’s
Disease and Related Disorders Association Criteria 1Z L7223 > T Z 2 o7, 2 TOEF| TIHE MRI £ 7213
CTZ®mEL. MOEFEBNECHOBBELERBRLERLLFRBL AT IEMIRA L, THHFO
EDEIULHER 140 mmHg L L F 7213 HEH o0 mmHg L LD EFZEHME L ZH LEENS 1 ba—L
Wz b =Lk, BLESRALEBREROEEIZLY VL —7[(1) ARB, QI N T LF ¥ FN
7 8 v # —:Calcium Channel Blockers (CCB), (3)i¥#17tE ACE-1, (9)FERFBITHE ACE-1] 5T T MMSE
DERNEBEL, 2FINREBE XU AL3-5mg®2RALK,



(=E:3

BERBEHEOE N —TOFER. tH2E, MMSE i & UMY, R MECELZRD R 272(FE 1),
SHIZ2FMEREAMEZMA L ZONGEY., HREPOLELE /N —THTEEDOELIRD o1,
BERBRASEO MMSEENELLZHEBLI-EZ 5 ARBENE/NTH V(1.3 £0.15), CCBEENEKT
Ho72(5.2+0.38), MBITH ACE-1 B L ERBITH ACE-I 2B LIS, LAiR2 DI NAL—TH
HELEERLRAKICHEICBITSMMSE DIEBETREEOLDOL YV EFEIC/IHAENo/2(1.9 £ 0.20 v.5.4.0
+0.38, p<0.01), 4 B¥% MMSEfEDET /N EWIEICH <5 & ARB B, MMBITE ACE-1 B, FEMBITH
ACE-1B . CCBEDIETH » .ARB B & ¥ 1T # ACE-1 B O MMSE {E 0 & Fiz v 3° 41 & FEAS B 1T ACE-I
HECCBHOZNIIERLAEZILINEWVWLDTHo, THHDERLY ARB L B ITH ACE- 11k
AD DEITEBEIEINENHYFBTE A ENFTHREINT,

5

AD DETRBHBEICHTIBREAOEBIIINE T O0OBREN H 5, Lithel FIXBREHOE
FHOBNTAD OEFTOEIIA LR VWEBE L TWBH (Lithell et al. 2004), Fex D 7'V — FidiiE @
DE NV ACE-1 X AD OETZE B 5 Z & (Ohrui et al. 200) %A S IZ Lz, 8% & TEBIZHRHA
REeEDPANIOLAF X RABREREWV SR ROEBERLITAORETEITTIX. TRFOEA
DEDOERTARICHET I LHAHEETHY . MBITHSOILRIEANOBELZRL-EDO
FHASERIEBEIR->-TL<D2bDEEBDLND, —FH AD DEITEIZ DOV T ARBOREBIIZWETE-
<BEINLTVWRY, LOLLKEFEin vito BEUT Y RADERTHDIMB, ARBO—DTH D1 1H 4
UM UAMNOT I oA FRRT7F FAREET IR . vV RADOEEHELZRBIEI LV IEEN
REN T (Wangetal. 2007), ZDHRL Y ARBIIBAND ABOEAL, HE., SIS RICEEL. TOM
NILEZIETEE, ADDET2EBOE IR ERET O LN TR IR,

WTFRIZE L, RERMOMELEH LTS AD BEOKIIFEFICE . BB L £ ¥ 0 AD BFIM
OHADOREREBRALTHWIOTRANESI D, ZHILEEROFTRMEDRICEDL D EMERR
ERORBIRCHT-VEETULEEEEL > TV ZEBRERLLEDbR D,

BE XM
Ohrui T, Tomita N, Sato-Nakagawa T, et al. Effects of brain-penetrating ACE inhibitors on Alzheimer’s disease.
Neurology 2004;63:1324-1325.
Lithell H, Hansson L, Skoog I, et al. The Study on Cognition and Prognosis in the Elderly (SCOPE); outcomes in
patients not receiving add-on therapy after randomization. J Hypertens 2004;22:1605-1612.
Wang J, Ho L, Chen L, et al. Valsartan lowers brain B-amyloid protein levels and improves spatial learning in a

mouse model of Alzheimer’s disease. J Clin Invest 2007;117:3393-3402.



#:AD BEDEBEANIRME D demography
B: CCBs C: Brain permiable ACE-I

A: ARBs
Number of patients 25
Number of females 18
Age (mean * SD) 72.3+6.3

Baseline MMSE (mean = SD) 22.4+3.1
Medications (%)

Donepezil 100
Statins 24
Oral anti—diabetic drug 8
Insulin 4
Silent brain infarction (%) 28.4
Baseline sBP 148 = 45
Endpoint sBP 137 = 5.2
Baseline dBP 89 + 3.1
Endpoint dBP 84 + 5.1

26
18
72.3+6.3
23.1+£3.2

100
21
12
1.6
26.1
3.5
44

143
134
91
82

H H

H

2.8
5.2
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23
16
72.3+6.3
22.6x4.1

100
26
10

43
245
4.9
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3.9
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145
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92
85
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D: Non-brain permiable ACE-I
24

14

72.3+6.3

21.4+3.5

100
22

9
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3.8
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5.2
6.3
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