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Optimal Cut-off Score on the Chinese Version
of Executive Interview (C-EXIT25) in a Hong
Kong Chinese Population
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Abstract

Objectives: To determine the optimal cut-off score on the Chinese version of the Executive Interview to
discriminate all-cause dementia patients from non-dementia subjects.

Participants and Methods: A total of 141 community-dwelling elders were assessed with the Chinese
version of the Executive Interview, the Cantonese version of the Mini-Mental State Examination, and Nelson’s
Modified Card Sorting Test. Severity of dementia was determined using the Clinical Dementia Rating Scale.
Results: Higher total scores on the Chinese version of Executive Interview (greater impairment) yielded
a statistically significant negative correlation with Nelson’s Modified Card Sorting Test’s ‘Number of
categories’, but positive correlations with the test’s ‘Errors’, ‘Perseverative errors’, ‘Non-perseverative
errors’, and ‘Percentage of perseverative errors’. The sensitivity and specificity at different cut-off values
on the Chinese version of the Executive Interview used to plot the receiver operating characteristic curve
gave an area under the curve of 0.97 (95% confidence interval, 0.94-0.99; p < 0.01). The cut-off value
of 15 best distinguished Clinical Dementia Rating O and 0.5 from Clinical Dementia Rating 1 and 2
(sensitivity = 90.7%; specificity = 87.2%).

Conclusions: The results of the current study and the previous pilot study support that the Chinese version of the
Executive Interview as a potentially useful bedside tool for executive functional assessment in Chinese elders,

Original Article

by virtue of good internal consistency, inter-rater reliability, concurrent validity and discriminatory power.
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Introduction

‘Executive control functions’ (ECFs) broadly encompass
a range of cognitive skills that are responsible for the
planning, initiating, sequencing, and monitoring of complex
goal-directed behaviour. Well-known executive tests like
the Wisconsin Card Sorting Test (WCST), the Stroop, the
Category Test, and Trails B have been specifically associated
with frontal lobe structural or metabolic changes.'-
Classical ECF measures are often multidimensional and no
single measure comprehensively assesses all ECF domains.
The ECF has not been a routine domain for clinical
assessment, by virtue of its perceived complex construct by
most clinicians. The relative paucity of validated bedside
instruments is another reason. Although these ECF measures
have a reasonably high level of validity,® they are not user-
friendly as bedside clinical tools. Consequently, they are
often restricted to research endeavours, and their use for
daily clinical assessment of ECF is limited.™

It is generally agreed that an ideal bedside instrument
should be user-friendly for most frontline carers (including
non-professionals), feasible (not time-consuming or
demanding for auxiliary tools), and reliable across
situations and between raters. For the purpose of screening,
it should also have reasonable validity, which includes
good sensitivity and specificity. One of the examples is the
Folstein’s Mini-Mental State Examination available since
1970s, which is a short bedside tool that has become a
popular test for screening out patients with dementia and
monitoring disease progress. In terms of ECF assessment,
a validated bedside measure of executive dyscontrol known
as the Executive Interview (EXIT25) contains 25 items
and requires 15 minutes to administer.!® It is a structured
interview and the comprehensive range of symptoms of
executive failure elicited by it include: perseveration,
imitation behaviour, echopraxia, echolalia, intrusions, frontal
release signs, lack of spontaneity, prompting, disinhibited
and utilisation behaviours. It was reported to have high
internal consistency (o0 = 0.85) and inter-rater reliability
(r = 0.91). Scores of the EXIT25 also correlate well with
WCST categories (r = 0.54), Trail Making Part B (r = 0.64),
the Test of Sustained Attention (Time, r = 0.82; Errors, r =
0.83), and Lezak’s Tinker Toy Test (r = 0.57). Scores range
from O to 50 with high scores indicating impairment. A score
of 15/50 best discriminates normal elderly from all-cause
dementia (sensitivity = 0.93, specificity = 0.83, area under
the receiver operating characteristic [ROC] curve [AUC] =
0.93, n = 200).

There is dearth of data concerning ECF profiling in
Chinese elders. Since performance in standardised ECF tests
are often subject to educational level and cultural biases, "2
validation of a user-friendly bedside instrument in the
Chinese language may provide an alternative convenient
tool for such profiling in our locality, which is suitable for
daily clinical practice. We have previously reported the
results of a pilot study on the correlational properties of
the Chinese version of Executive Interview (C-EXIT25)
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with formal ECF measurement and other validated global
cognitive tests for elders.'”® That study showed that C-
EXIT2S5 has high internal consistency (Cronbach’s o =
0.79) and inter-rater reliability (r = 0.91, p < 0.01). The
correlational properties of the C-EXIT25 to provide indices
of the Modified Wisconsin Card Sorting Test (MCST)&!415
were superior to the Cantonese version of the Mini-Mental
State Examination (C-MMSE)!® and the Chinese version
of the Mattis Dementia Rating Scale,'” even after adjusting
for age, gender, and educational level. It also discriminates
different stages in Clinical Dementia Rating (CDR).!3
Given the small sample size and the inadequate number of
normal controls in the pilot study, we lacked the statistical
power to set up a ROC analysis to examine how well the
C-EXIT25 discriminates normal from dementia subjects
at different cut-off points. The objective of this study was
to determine the optimal cut-off score on the C-EXIT25 that
discriminates all-cause dementia from non-dementia subjects.

Methods

The details of translation, back-translation, pilot-application
and adaptation were reported in another paper.”® In brief,
the original English version of EXIT25! was translated
to Chinese and back-translated to affirm its face validity.
Items on ‘Number-Letter Task’, ‘Word Fluency Task’,
‘Anomalous Sentence Repetition’, ‘Memory/Distraction
Task’, ‘Interference Task’, and ‘Serial Order Reversal Task’
required major adaptation to fit into our local cultural /
linguistic context. This was because direct translation was
not appropriate for the following reasons: (1) The basic
linguistic unit in the English language is the alphabet, while
ideographic characters are used in Chinese, there being no
grammatically equivalent expressions in Chinese. (2) The
translated items were not common colloquial expressions
and demanded a sophisticated level of comprehension. (3)
The task becomes too easy even for highly impaired subjects,
after direct translation. For example, in the “Number-Letter
Task” (Item 1), the alphabets A to E are changed to the non-
numerical chronological words of “FH » Z » F » T » Jk”
since none of the study participants understand English, and
these chronological words are well-known to most local
Chinese without reliance on a sophisticated education. In
the “Memory/Distraction Task” (Item 6), the 3 items used
are “Apple”, “Train”, “Newspaper” in Chinese language, as
in the 3-item registration and retrieval test in C-MMSE.'¢
These 3 items have the same number of syllables in
Chinese and are common daily commodities from different
categories. The original EXIT25 uses forward and backward
spelling of the word “Cat” after the initial registration, so
as to distract subjects before retrieval of the 3 registered
items. Again, due to different language structure, we added
questions about the appearance of a cat such as “how many
legs does a cat have?” or “how many ears?” or “how many
tails” to serve as a distraction, and we trust that the level of
difficulty relative to our local elders was compatible with
that in the original version targeted at English-speaking
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elders. Such semantic contexts also introduce the same
interference with the subsequent retrieval of registered
items, so that some impaired participants add words related
to “Cats” during subsequent recall. As for the “Interference
Task™ (Item 7), the original version uses “Brown” printed
in black while we use “Red” (in Chinese) printed in black.
It is adapted this way, since the Chinese expression for the
English word “Brown” has 2 Chinese characters, and to
local elders of elementary educational level, such characters
are not as well-known as the word “Red” expressed in a
single Chinese character. Lastly, the “Serial Order Reversal
Task” (Item 22) was totally revamped since the original
English version asked subjects to recite months of the years
backward, while most of the calendar nomenclatures in the
Chinese language are simple numerical values, making the
task too simple for most impaired elders. Although there
are some forms of calendar nomenclature that use distinct
non-numerical chronological phrases or words, they are
too difficult for even highly educated local elders and
hence were considered not applicable. Taking into account
all these linguistic and cultural limitations as well as the
tentative construct of this task (testing serial order reversal
on well-learnt sequences that demand moderately sustained
attention), we asked subjects to do serial-2 subtractions
starting from 20. The serial-2 subtraction (a common
bedside test) taxes executive function since it requires
reorganising a well-learnt set with good working memory
and sustained attention, which cannot be completed solely
by relying on semantic retrieval of memory. The length of
this task is similar to the “Calender” version of the original
EXIT?2S, and being reasonably free of educational bias — it
does not demand sophisticated scholastic skills.

The initial translated Chinese version was administered
to 15 consenting elders conveniently recruited from a
psychogeriatric outpatient clinic for a pilot run. Minor
final modifications were made to the questionnaire before
administering it formally to our recruits.

Subjects and Assessments

Elders, aged 65 years or above, and capable of giving written
informed consent (or with available next-of-kin to give
consent in case of mental incapacity), were conveniently
selected from several psychogeriatric clinics. The latter
included clinics of The Chinese University of Hong Kong
(CUHK) and several local community elderly facilities.
Recruitment was in 2 periods (2003-2004 and 2005-2007).
The subjects were selected irrespective of their diagnoses or
co-morbid medical conditions. Dementia staging, defined
by CDR'"®! was assigned by an independent psychiatrist
blinded to the C-EXIT25 scores. The assessment battery
(detailed below) was administered by 2 research assistants
who received relevant training in the pilot phase of the
study, during which they achieved satisfactory inter-rater
reliability (Pearson correlation, 0.91; p < 0.01). Exclusion
criteria were: stage 3 (severe) dementia on CDR, inability
to follow simple commands, inability to speak Cantonese,
or sensory / physical deficits that precluded performing the
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testing procedures.

Details of the assessment entailed the following:

(a) Demographics (gender, age, educational level, marital
status, living arrangements, and physical health
screen), which were all charted on a standard data
entry form.

(b) The C-EXIT25 described above.

(¢) The C-MMSE,'® which is an 11-item brief bedside
cognitive test that comprises questions on time / place
orientation, memory (immediate and delayed recall),
ideomotor praxia, language and visuo-spatial tasks. It
has been validated in Chinese and has been widely
used in daily clinical practice and research.

(d) The MCST2*'%!5 which utilises 2 identical subsets of
24 response cards out of the 128 original cards used
in the WCST, given out in a particular sequence, such
that no consecutive cards share the same attribute
(form, colour, and number). The test also allows
subjects to decide the initial sequence of sorting
principles in the first 3 categories. The number of
consecutive correct sorts is reduced from 10 to 6 for
a category to be achieved. The test is halted when
the 3 categories are completed twice or when all 48
response cards have been exhausted. The MCST has
proved popular with researchers investigating ECF
and is able to discriminate between patients with
frontal lobe lesions and normal controls, but is rather
equivocal for differentiating subjects with the former
and those with non-frontal lobe lesions.?® Despite its
shortcomings compared to the full WCST (lack of
detailed psychometric profiling, and normative), it
was nevertheless chosen for this study, because in our
prior experience the full WCST was too cumbersome
for our local elderly with a limited level of education.
Moreover, the MCST has been experimented with
local community-dwelling Chinese people, whose
performance profile correlated well with relevant
demographic factors.'* It is thus a feasible alternative
to the full version of the WCST and has local reference
data.

This study protocol was approved by the Joint CUHK-

New Territories East Cluster Clinical Research Ethics

Committee (CRE-2003.260; CRE-2004.103).

Data Analyses

The ROC curve was plotted using measures of sensitivity
and specificity at various C-EXIT25 cut-off values.
The ROC curve is used to demonstrate the overall
discriminatory power of assessment tools over a range of
cut-off values. The optimal cut-off value is indicated by the
part of the curve closest to the upper left corner. The AUC
is a measure of the diagnostic power of the test. A perfect
test will have an AUC of 1.0, and AUC of 0.5 means the
test performs no better than chance. All statistical analyses
were performed with the Statistical Package for the Social
Sciences (Windows version 16.0; SPSS Inc, Chicago [IL],
UsS).
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Results

Actotal of 141 elders consented to participate in this study and
completed all the assessments. There was a predominance
of female subjects across all groups of dementia staging
(female, 103; male, 38). The mean age of all the subjects
was 76.8 (standard deviation, 7.0) years. The mean age
and years of education of subgroups classified by the CDR
staging are shown in Table 1. The CDR of 0, 0.5, 1, and 2
denotes ‘normal cognitive function’, ‘very mild dementia’,
‘mild dementia’, and ‘moderate dementia’, respectively.

Descriptive Profiles of the Cognitive Measures
(Chinese Version of Executive Interview, Cantonese
Version of Mini-Mental State Examination,
Modified Wisconsin Card Sorting Test)

The mean total scores of the C-EXIT25 and C-MMSE as
well as performance indices of the MCST (‘Number of
categories’, “Total number of errors’, ‘Non-perseverative
errors’, ‘Perseverative errors’, ‘Percentage of perseverative

errors’, ‘Failure to maintain set’, ‘Unique errors’) across
CDR stages 0, 0.5, 1, and 2 are shown in Table 1.

Correlations between Parameters of the Modified
Wisconsin Card Sorting Test and the Chinese
Version of Executive Interview

Table 2 shows that higher total scores on the C-EXIT25
(greater impairment) correlates negatively with ‘Number
of categories’ but positively with ‘Errors’, ‘Perseverative
errors’, ‘Non-perseverative errors’, and ‘Percentage of
perseverative errors’ at statistically significant levels. The
observed negative correlation between total score on the C-
EXIT25 and ‘Failure to maintain set’ did not reach statistical
significance.

Optimal Cut-off Score on the Chinese Version of
Executive Interview that Distinguishes Subjects

with Clinical Dementia Rating of 1 or Above from
Others

Table 3 shows the sensitivity and specificity at different

Table 1. Age, years of education, and score attained for the C-MMSE and performance indices of the MCST in CDR 0,

CDR 0.5,CDR 1,and CDR 2."
CDR staging’ All (n =141)
0 (n =45) 0.5(m=37) 1 (n=34) 2 (n =25)
Age (years) 74.0 (6.5) 76.6 (6.8) 79.3 (6.4) 78.9 (7.6) 76.8 (7.0)
Years of education 4.5(4.9) 1.7 (3.1) 2.2 (3.3) 2.6 (4.7) 2.9 (4.2)
C-MMSE 27.0 (2.5) 22.5(3.7) 18.9 (3.9) 14.0 (4.1) 21.7 (5.8)
C-EXIT25 8.4 (3.4) 12.4 (4.3) 20.1 (4.9) 24.7 (4.6) 15.1 (7.5)
MCST
Number of categories 3.9(1.9) 2.4 (1.3) 1.4 (1.0) 1.2 (0.9) 2.4 (1.8)
Number of errors 16.2 (10.8) 24.8 (9.2) 30.6 (6.2) 32.2 (6.1) 24.9 (10.7)
Non-perseverative errors 8.4 (5.6) 12.6 (4.9) 15.9 (7.7) 14.2 (9.0) 12.4 (7.3)
Perseverative errors 7.7 (8.6) 12.1 (9.2) 14.5 (8.7) 18.2 (11.4) 12.5 (10.0)
FMS 0.8 (0.9) 1.1 (1.4) 0.9 (1.2) 0.6 (0.9) 0.8 (1.1)
Unique errors 1.6 2.4) 1.8 (2.3) 2.7 (3.8) 2.9 (3.6) 2.1(3.0)
% of perseverative error 36.7 (34.9) 43.9 (20.4) 46.6 (22.3) 53.9 (28.4) 44.3 (24.2)

Abbreviations: C-MMSE = Cantonese version of Mini-Mental State Examination; CDR = Clinical Dementia Rating; C-EXIT25 =
Chinese version of Executive Interview; FMS = Failure to maintain set; MCST = Modified Wisconsin Card Sorting Test.

*

Data are shown as mean (standard deviation).

" CDR 0, 0.5, 1, and 2 denotes ‘normal cognitive function’, ‘very mild dementia’, ‘mild dementia’, and ‘moderate dementia’,

respectively.

Table 2. Correlations between C-EXIT2S5 scores and MCST performance indices.

No.of Errors Non-perseverative Perseverative % of perseverative Unique errors FMS
categories €rrors errors errors
Pearson -0.53" 0.56 0.37 0.337 0.19° 0.197 -0.14
correlation

Abbreviations: C-EXIT25 = Chinese version of Executive Interview; FMS = Failure to maintain set; MCST = Modified Wisconsin

Card Sorting Test.
" p<00l.
" p<0.05.
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Table 3. Sensitivity and specificity at different cut-off
values on the C-EXIT25."

C-EXIT2S5 cut- Sensitivity (%)  Specificity (%)
off score
3 100 7.3
4 100 9.7
5 100 14
6 100 20.2
7 100 23.2
8 100 26.8
9 100 329
10 100 46.3
11 100 58
12 99 65.3
13 97.4 70.7
14 94 79.3
15 90.7 87.2
16 87.2 92
17 83 95.7
18 78 97.6
19 70.4 98.8
20 61.9 99.4
21 57.5 100
22 52.6 100
23 39 100
24 33.9 100
25 29.6 100
26 23.7 100
27 18.6 100
28 15.3 100
29 8.5 100
30 6.8 100
31 5.1 100
32 1.7 100
34 0 100

Abbreviation: C-EXIT25 = Chinese version of Executive

Interview.

* Area under the receiver operating characteristic curve =
0.97 (95% confidence interval, 0.94 - 0.99).

cut-off values on the C-EXIT25. Its AUC was 0.97 (95%
confidence interval, 0.94-0.99; p < 0.01). The cut-off value
of 15 best distinguishes CDR 0 and 0.5 from CDR 1 and 2
(sensitivity = 90.7%; specificity = 87.2%).

Discussion

The results of the present study support the discriminant
validity of the C-EXIT25 in Chinese elders, given that the
AUC was close to 1.0 in the ROC analysis. A score of 15/50
on the C-EXIT25 best discriminates CDR 0 /0.5 from CDR
1 / 2 cases with optimal specificity plus sensitivity. The
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concurrent validity for the C-EXIT25 has been discussed in a
previous pilot study that compared the scores it yielded with
those from the MCST (an alternative measure of ECF).'* In
our pilot study," it was shown that the total C-EXIT25 score
correlates moderately well at statistically significant levels
with ‘Number of categories’ (Pearson correlation =—-0.53, p
< 0.01) and other performance indices of the MCST. Such
observations are consistent with the original validation
study of the EXIT25 in a Caucasian population, in which
the Pearson correlation coefficient between the total score
and the WCST category was -0.54.1°

Our results need to be interpreted in the context
of methodological limitations, which mainly arise from
sampling. For instance, subjects were conveniently sampled
from a community setting. Hence, we could not be sure of
their representativeness with respect to the clinical population
and community. However, the correlational properties of
the C-EXIT25 to MCST performance indices in samples
collected at 2 different time-points (the current study vs the
pilot validation study'®) retained a similar pattern, i.e. higher
scores on the C-EXIT25 correlated negatively with the
MCST category to a moderate degree (Pearson correlation
coefficient approximated to -0.5, p < 0.01). This suggests the
concurrent validity of the C-EXIT25 in elders was consistent
in different samples that were not randomly selected from the
reference population. The non-restrictive subject inclusion
criteria adopted in this study (i.e. inclusion irrespective
of diagnoses, co-morbid medical conditions or dementia
subtype) allowed our results to be generalised to real-
life clinical settings. Yet they also introduced unmeasured
confounders that might have influenced subject performance
in the respective cognitive tests. Future studies should be
conducted in larger samples to examine the discriminant
property of the C-EXIT25 in subtypes of dementia or
subgroups classified by their different medical / psychiatric
co-morbidities.

Conclusion

The results of the current study and the previous pilot study
support that the C-EXIT25 is a potentially useful bedside
tool for ECF assessment in Chinese elders, by virtue of
good internal consistency, inter-rater reliability, concurrent
validity, and discriminatory power.
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