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Abstract

Deficits in planning, self-regulation and attention are a relatively common consequence of traumatic brain injury
(TBI). Such “dysexecutive” deficits tend to be most exposed in complex, real world situations. Consequently,
clinicians often have to rely on interviews, questionnaires and observation in their assessments. While there is little
doubt that dysexecutive symptoms occur across different cultures, the expression of those symptoms, the way in
which they are experienced by others, and the propensity of friealdgives to report negative features may vary
considerably. The cross-cultural use of standardized checklists and measures that have predominantly been studied
with English speaking, Western groups therefore requires empirical support. Here a group of 68 healthy Chinese
speaking volunteers were asked to complete translations of 2 UK developed questionnaires (the Dysexecutive
Questionnaire and Cognitive Failures Questionnaire) measures and to perform 2 “executive” tasks (The Six
Elements Test and the Tower of Hanoi). Their self ratings and the ratings of close relatives were very close to those
seen in the original UK standardization samples—as was their performance on the 2 tasks. Accordingly, the
conditions for assessing their clinical sensitivity were met. Comparison between 30 Chinese patients with TBI and
matched controls showed that both questionnaires and tests were sensitive to the deficits in this group.

(JINS 2002,8, 771-780.)
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INTRODUCTION 1986). While not invariably the case, such deficits can oc-

D to the frontal lob lead to a disast . b_cur despite many cognitive functions appearing to be rela-
Pamage 1o the frontal lobes can lead fo a disastrous ina Ihvelyintact on formal neuropsychological testing (Shallice,
ity to cope in many real world situations. Patients may, f°r1988; Shallice & Burgess, 1991). This discrepancy has led

example, begin to make unrealistic decisions, get impul'many authors to propose that the frontal lobes exert an

srllvgly Calljght up in actions des;r)]|t§ them (tj:)glng |rreleva_1l_nr]t toexecutive, coordinating role, orchestrating other capacities
their goal or even co.ntrary.tot eir sta'tg Intentions. They order to achieve goals (Duncan, 1986; Fuster, 1989; Luria,
may become highly distractible, insensitive to feedback an 966; Shallice, 1988)
lose a great deal of subtlety in interpersonal relationships ' : ’

. ) ) i _ > It has been argued that in many standard tests, the clear
(Burgess & Shallice, 1996; Lhermitte, 1985; Luria, 1966; instructional set and well defined goal, the strong cues about

gﬂgﬁtanol’ gli%ghRﬁPerE%” etal, 113317 ;Chwzrté’ 1998 hen to start and stop activity, and the direction of atten-
allice, » ohaflice urgess, » SWss eNSONtion towards relevant information may do much to offset

demands on an executive system. In contrast, real life brings
_ . many situations that are unpredictable, where the desired
Reprint requests to: Raymond C. K. Chan, Department of Psychiatry, b bi dwh individual db
The University of Hong Kong, Pokfulam Road, Hong Kong, China. E-mail: outcome may be ambiguous, and where individuals need be

ckrchan@graduate.hku.hk flexible in adjusting their behavior as events develop.
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Despite the inherent difficulties in capturing such com-behave in certain situation$arallel versions of the ques-
plex deficits, controlled quantification remains a desirabletionnaire were developed, one to be completed by the pa-
goal for both clinicians and academics. A principal ap-tient and one by a close friend or relative about the patient.
proach to the frontal lobe or dysexecutive syndrome has A Varimax rotated factor analysis of the responses of
therefore been to develop tasks that maximally tax one orelativesof brain injured patients to the DEX revealed three
other hypothesized impairment. The widely used Wiscon+ather independent cognitive factors (termed Inhibition, In-
sin Card Sorting Test (Nelson, 1976; Heaton et al., 1981tentionality and Executive Memory) and two smaller fac-
1993) for example, requires patients to infer a changingors related to emotional experience (Burgess et al., 1998).
rule based on the tester’s feedback and flexibly adapt theiBeparate comparison of the relationships between the sub-
behavior accordingly. Tests of verbal fluency (e.g., Miller, groups of items best reflecting the factors and test per-
1984) require patients to generate a strategy for retrievdlormance revealed a complex pattern. For example, the
and avoid getting stuck in a perseverative “rut.” While suchinhibition factor was significantly related to test perfor-
tests can clearly be powerful in discriminating patients frommance across a wide range of both executive and nonexec-
control groups, the predictive value of such abstract taskstive tests, consistent with either the common demands of
for everyday difficulties for any given individual has been many tests for inhibition, or with this factor reflecting a
questioned (Burgess, 1997; Burgess et al., 1998; Sbordonmore general level of cognitive impairment. The second
1996). It is certainly the case that patients may performand third factors, Intentionality and Executive Memory were
well on each of these and many other frontal measures anaiore specific, the former being only related to perfor-
yet experience highly debilitating dysexecutive deficits inmance on the Six Elements test (see below) with the later
their day-to-day lives (Prigatano, 1991; Shallice & Bur- being the only factor to show good relationships to memory
gess, 1991). test performance.

A further difficulty lies in the apparent fractionation of It should be noted that the above relationships were only
the dysexecutive syndrome (Burgess, 1997; Burgess et abpparent for theelative reportversions of the DEX. Al-
1998), meaning that a patient’s performance on one frontahough the patients’ self-reports revealed higher levels of
test may have little or no predictive value for how they maydaily life problems than the self-reports of neurologically
perform on another test, let alone in a complex real worldhealthy controls, the predictive value of the patient reports
situation. As we discuss further below, in addressing thidor test performance was almost completely negligible (Bur-
problem there is an increasing emphasis on incorporatingess et al., 1998; Wilson et al., 1996). This highlights an
more complex, multifaceted and life-like challenges withininherent problem foselfreport checklists in this area. Brain
performance measures, in other words tasks that will tap damage in general, and particularly features of the dysex-
number of executive domains at the same time (Schwartecutive syndrome can act against good insight into current
et al., 1991; Shallice & Burgess, 1991; Whyte et al., 1994 difficulties, and hence undermine the predictive value of
Wilson et al., 1996). For the clinician, however, behavior inself-report scales for the clinician (see Oddy et al., 1985;
real-life must always remain the crucial test. Checklists andPrigatano, 1991, Stuss, 1991; Sunderland et al., 1983). Such
questionnaires offer one route that, in principal, can distillapparent lack of awareness of one’s own deficits or inap-
observation of everyday difficulties into useable and reli-propriate behavior is not necessarily related to the extent of
able form. The study we describe here is principally con-cognitive impairments on standard neuropsychological tasks
cerned with whether such measures remain useful whe(Prigatano, 1991), and has been theoretically linked to dam-
applied in a very different culture from the one in which age to higher-level “integration” circuits in prefrontal and
they were developed. temporal cortices—for example in linking memory or self-

awareness to current behavior (Prigatano, 1991).

Two Checklist Measures of

Dysexecutive Behavior The Cognitive Failures Questionnaire

(Broadbent et al., 1982)

The Dysexecutive Questionnaire . .
g The occurrence of “absent-minded” lapses—where action
(DEX; Wilson et al., 1996) : : . X . S
deviates from intention—have been highly influential in
In standardizing the Behavioural Assessment of the Dysexviews of normal executive function and dysexecutive con-
ecutive Syndrome (BADS), a battery of executive perfor-sequences of brain injury (e.g., Norman & Shallice, 1980;
mance tests, Wilson et al. (1996) developed a 20-itenShallice, 1988). Broadbent and colleagues developed a 25-
checklist of dysexecutive symptoms—the Dysexecutivetem checklist on the frequency with which such errors oc-
Questionnaire (the DEX). The DEX asks individuals to ratecur. Items on the Cognitive Failures Questionnaire (CFQ)
the frequency of occurrence of certain dysexecutive charincludeDo you read something and find you havent been
acteristics, for example, in abstract thinking, impulsivity, thinking about it and must read it agairéhd Do you find
confabulation and planning problems. Items included, you accidentally throw away the thing you want and keep
sometimes act without thinking, doing the first thing thatwhat you meant to throw away—as in the example of throw-
comes to minéindl am unconcerned about how | should ing away the matchbox and putting the used match in your
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pocket?Independent validation of the measure was estaband asked to try and do at least some of each within the set
lished through comparison with informant reports concerntime limit. The crucial aspect is that full completion of
ing healthy participants (Broadbent et al., 1982)—as welleach task would take longer than the time available. The
as relationships to frequency of accidents (Larson et altest therefore emphasizes a capacity to monitor one’s own
1997). Factor analysis of the CFQ on a population of 2,37%ehavior against the main goal, to be aware to time and to
US citizens suggests that the majority of items load onto awitch tasks. A further rule is imposed constraining the
common factor, with a small secondary factor largely relat-order in which tasks are attempted. In their study, the test
ing to forgetting people’s names (Larson et al., 1997). Whileproved sensitive to a group of patients with frontal lesions
the measure was not primarily developed as a neuropsychéom head injury who performed at above average levels
logical tool, there is evidence of its sensitivity to traumatic on many standard tests (including WAIS intelligence scales,
brain injury, to the severity of that injury, and of its rela- memory assessments and a number of frontal tasks) but
tionship to performance measures in brain injured groupsvho showed profound disorganization in everyday life.
(Robertson et al., 1997). As with the DEX, the results ofSubsequent support for the measure has come from its
Robertson et al.’s study showed the CFQ self-reports oinclusion in the BADS where a group of 92 patients, pre-
brain injured volunteers to be less predictive of perfor-dominantly with head injury, performed significantly be-
mance than those of their relatives. low the level of the normative sample (Burgess et al.,
1998; Wilson et al., 1996).
The Current Study The Tower of Hanoi (Simon, 1975) and its derivativ_es
are problem solving tasks that have been used extensively
Published studies of the dysexecutive syndrome have pravith brain damaged and other clinical groups (e.g., Arnett
dominantly considered English speaking participants andet al., 1997; Daum et al., 1995; Geol & Grafman, 1995;
almost invariably, Western cultural groups. As a conse-Morris et al., 1997a, 1997b). In the task, participants are
quence, the majority of assessment measures and cheglkresented with disks arranged on a pegboard. They are
lists, including the DEX and CFQ, are standardized anchsked to move the pegs from the starting state, in line with
normed in English. certain rules about movements, and to achieve a set end

It seems reasonable to assume that similarities in the corstate. One feature that has been argued to best differentiate
sequences of brain damage between different cultural grougke performance of patients with frontal lobe lesions is
on performance measures will far outweigh any differ-where a move must be made ostensibly in opposition to
ences. The subjective reports of symptoms, and the propethe desired goal, for example, moving a disc from the peg
sity to report these in others may, however, be mordt should occupy at the end of the task in order to allow the
vulnerable to subtle or substantial linguistic or culturalmovement of another disk (Geol & Grafman, 1995; Morris
differences. et al., 1997a).

We do not have the space to dwell on the potential cul- In this study our aim was to establish whether the ques-
tural and linguistic differences between Hong Kong Chi-tionnaires would be useful for a Cantonese-speaking Chi-
nese and UK samples here—particularly as both populationsese Hong Kong population. We tested the following
are themselves very diverse. The aim of this study is simphhypotheses:
to establish whether the questionnaire measures appear to
be sufficiently robust to what differences there are, thu
justifying their clinical use withthis community. To this
end we examine the responses to a Cantonese translation of
the DEX and CFQ questionnaires from 30 traumatically
brain injured (TBI) patients and 68 neurologically healthy
volunteers, together with the informant reports of relative

on the measures. Given the potential problems with insighy  siven (1), the DEX and CF@latives' reports should

among the patient group, the primary aim was to establish’ prove sensitive to the presence of brain injury in the
whether the reports of relatives would significantly differ person being rated.

between the two groups. A secondary aim was to compare

the questionnaire scores with broadly equivalent sampleg. The brain injured participants should perform signifi-
from the UK population. Finally in order to provide some  cantly more poorly than a matched control group on two

estimate of at least one aspect of predictive validity of the translated executive performance measures: the Six Ele-
translated measures, all participants were also asked to per- ments and the Tower of Hanoi.

form two performance based measures argued to tap as-

pects of executive function. 4. The DEX and CFQ reports of relatives should have some
Shallice and Burgess (1991) developed a novel mea- predictive value for scores on the two performance tests

sure, the Six Elements Test, designed to emphasize strat- (and, of courseyice versd, whereas the reports of the

egy formation and self-determined behavioral flexibility.  patients, in line with previous studies, should show a

In the test, patients are presented with six separate tasks weaker or nonsignificant relationship.

S1. If the DEX and CFQ measures are robust to cultural and
linguistic differences between the UK and Hong Kong
populations and the translations are adequate, similar
score levels should be seen in neurologically healthy
samples from each location.
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METHODS temporal lobes and 6.7% had evidence of damage to multi-
ple regions.

At assessment the group was a mean of 3.45 months
(SD = 38.16,MDN = 15 months) post injury. Half of the
Neurologically healthy participants group had returned to some form of work and only 6 of the

patients were involved in legal cases relating to their inju-
Sixty-eight participants from the healthy population wereries at the time of assessment. The hospital ethics board
recruitedvia advertisements in universities and hOSpitalS inapproved the recruitment and procedure_ All patients gave

Hong Kong. They all met the inclusion criteria of (1) hav- written informed consent in accordance with the Declara-
ing no history of head injury or other neurological or men-tjon of Helsinki.

tal illness, (2) having no history of drug or alcohol problem,

(3) having no visual and hearing difficulties likely to inter-

fere with performance on the tests. The group of 34 womemnjeasures

and 34 men was of mean age 37.5 ye&B € 7.79). The _ _ _
majority of the group had been resident in Hong Kong sincel heé Dysexecutive Questionnaires
birth (M years of residency 36.8D = 8.61). All were of  (DEX; Wilson et al., 1996)

Chinese origin and spoke Cantonese as a first language.

The mean number of years spent in full time education wag0th the self-report and informant-report versions of the
10.96 6D = 2.78) DEX comprise 20 items describing aspects of the dysexec-

utive syndrome. Responses are given to each by endorsing

] ) one of a 5-point scale on the frequency with which that
Patients with TBI problem occurs [frormever(zero) tovery often(4)]. The
étems of the informant report version directly parallel those
g_f the self-report version; for example, self-repdrtact
without thinking, doing the first thing that comes to mind
or informant report{Name] acts without thinking, doing
the first thing that comes to mind.
The initial DEX validation samples were large groups of
ain-injured patients and healthy volunteers from the UK
population (Wilson et al., 1996). The Cantonese transla-
2. AGlasgow Coma Scale (GCS; Teasdale & Jennett, 1974%'0ns were performed by the main author of this study (Chan,

1 .
score of at or above 8 within the first 24 hr following the 2001): As our own check, the Cantonese versions of the
injury. measures were independently back-translated by another

Cantonese speaker with any differences in key content areas
3. A period of unconsciousness or post-traumatic amnesiaentified used to revise the measures.
(PTA) not greater than 1 day.

Research Participants

Patients with mild-to-moderate TBI, as defined by Teasdal
and Jennett's system (Teasdale & Jennett, 1974), were r
cruited from neurosurgical outpatient clinics in Hong Kong.
The following inclusion criteria were used:

1. Patients between the ages of 20 and 55 who were at Ieaﬁ}
3 months post injury.

4. No previous history of head injury, neurological or psy- The Cognitive Failures Questionnaires
chiatric illness. (CFQ; Broadbent et al., 1982)

5. No previous history of alcohol or drug abuse. The self-report version and the informant-version of the
CFQ were devised to examine the incidence and pattern of
6. No speech, motor or perceptual deficit likely to interfereeveryday action slips and cognitive errors. The self-report
with completion of the tasks. version has 25 items while the informant-report has eight
items. The eight items of the informant-report CFQ were

GCS, PTA duration and medical history were as reportecelected by Broadbent et al. (1982) to describe overt errors
by the neurologist with primary care of the patient. Thirty and t.ralts that could be observed by others. The items do
patients meeting the inclusion criteria gave informed conMot directly parallel those of the self-report version.
sent to take part in the study. The 23 men and 7 women Responses are given on a 5-point frequency scale [from
were of mean age 38.07 yearS[{ = 6.78). The patients never(gero) tovery. often(4)]. The score is the f[otal for all
median GCS score at the time of admission was 15 (range Of the items (maximum for self-report 100, informant
8-15). The median duration of loss of consciousness antgport= 40).
post-traumatic amnesia following injury were both zero days
(range= 0-1 day). o The DEX, the Six Elements and the Tower of Hanoi used in this study

Half of the group had no detectable abnormalities on CTare copyright protected. The first author is pleased to accept correspon-
Scan_although thls cannot be taken as rullng out funcdence from individuals W|Sh|ng to use the translations given necessary
tional damage. Thirty-three percent had clear scan eviden ermissions from the publishers of these measures. The first author is

. ppy to accept enquiries about the CFQ translation as the original mea-
of frontal lobe damage, 10% had evidence of damage to theure is in the public domain.
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The Modified Six Elements Test Procedure

(Wilson et al., 1996) Both control and patient volunteers were tested individu-
The modification of Shallice and Burgess’s (1991) originalally within a quiet office. The participants were asked to
Six Elements task used in this study is part of the Behavcomplete the DEX and CFQ, followed by the two perfor-
ioural Assessment of the Dysexecutive Syndrome Batterynance measures within a fixed sequence. The total duration
(Wilson et al., 1996). In the task participants are given fourof testing procedures was approximately 1 hr.
stimulus books, a tape player, a timer, blank paper, a pen, |nformant-report versions of the questionnaires were
and a card showing the rules and aims of the test. They argompleted either in a separate room or taken away and
told that the test requires them to perform three basic tasksubsequently returned by relatives accompanying the par-
each with two halves (Parts A and B). One component taskicipants to the session. The only stipulation was that the
is to write down the names of items depicted in two stimu-questionnaires be completed by somebody who knew the
lus books. Pictures from the first book form Part A of the patient well and who, ideally, lived in the same home.
task and pictures in the second book form Part B. The sec-
ond task is to write down the solution to simple arithmetic
problems presented in Books 3 and 4 (Book®art A, RESULTS
Book 4= Part B). The final task is to dictate two specified
episodic memory events into the tape recorder; a descrifPerformance From Neurologically
tion of a holiday (Part A) and a memorable event (Part B).Healthy Participants

Participants are asked to try to do some of each task _ _
during the 10 min of the test. They are told that they will Questionnaire measures

UOt be able to fully complete all of the t.asks.wnhm this All of the neurologically healthy participants completed
time. The only rule that governs the order in which thetask§he self-report version of the DEX. Informant report ver-

are presented in that parts A and B of any of the core task ions were available for 62 participants. The mean self-

(e.g., naming pictures from Book 1 and Book 2) cannot bereport DEX score was 21.78D = 8.96; range= 4—45),
attempted succgsswely. , . with the mean for the informant-report versions being 20.39
The BADS. Six Elementgprofile score (out of a maxi- (SD = 10.38; range= 4—48). Both scores fall at approxi-
mum of 4) is calculated from the number of tasks at'mately the same level as a UK sample of 216 neurologi-
eJfally healthy volunteers reported in Wilson et al. (1996)

of t|mtes thatlthdg rultehls brokt;en. I? a?d'gon'k'nd'v'(:;:aldpa'_where the self-report mean was 20.8D(= 9.63) and the
ratme_ertg Inc lfl mgf efnum er ot.ru (TI re? S Ot: € e\(;'Tnformant—report mean was 17.08D= 11.81; J.J. Evans,
ation in ime aflocation Irom an optimal level can be score ‘personal communication). The frequency of report on indi-

This version of the Six Elements test, which has high NI iqual items was not available from the original UK sample.

rgter reliability, was found to be the most sensitive to brain In this sample, scores on the informant-report version of
|njur¥ of'all of the subtests of the BADS (Burgess et al"the DEX were significantly correlated with those on the
1998; Wilson et al., 1996). self-report version (Pearson’s= .37,p < .01)

The mean self-reported score on the CFQ was 333
10.4; range= 10-53). This is strikingly similar to results
In this task participants are presented with a three-peg boarfdom the largest published group study of CFQ self-reports
and four wooden disks of differing size. The task is to trans-based on the responses of 2379 US Navy recruits (Larson
fer the disks from a set starting position to a set final posi-et al., 1997) where the mean lay at 333D(= 12.8).
tion in the minimum number of moves. This test comprised The mean informant-reported score on the eight-item ver-
12 items, with points being assigned based on the numbesion of the CFQ was 10.880 = 4.02). The results for the
of trials required for two consecutive solutions (6 points forHong Kong sample were compared with those of a recent
Trials 1 and 2; 5 points for Trials 2 and 3; 4 points for Trials UK sample of 55 neurologically healthy people upon whom
3 and 4; 3 points for Trials 4 and 5; 2 points for Trials 5 andinformant CFQ reports were available. The sample com-
6; and zero points if no consecutive correct trials wereprised 17 men and 35 women of mean age 34.1 y&dbsH
achieved). Three other scores were calculated based on tB€95), who formed part of the control group previously re-
time from the start of the trial to the first action (initiation ported in Robertson et al. (1997). There was no significant
time), the total time for the participant to complete eachdifference in the overall scoré¢s(115 = 0.43,p = .67] nor
problem (execution time), and the total number of rule-on any of the mean scores for the items (Itent %: 0.50,
breaks within the task. Psychometric properties of this verp = .62; Item 2:t = —0.32,p = .75; Iltem 3:t = 0.85,p =
sion of the task are given in Humes et al. (1997). A40; Item 5t =1.53,p=.13; Item 6:t = 0.69,p = .49; Item

Both Six Elements and Tower of Hanoi tasks were7:t = 0.67,p = .50; Item 8:t = 1.25,p = .21) with the
translated from published versions by the main author oexception of Item 4 das x been busy thinking about Jiis
this study, the process checked through independeriter own affairs and so not noticing what is going on around
back-translation. him/her?) where the UK sample had a modestly higher

The Tower of Hanoi (Humes et al., 1997).
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propensity to rate this as being a more frequent occurrencgensitivity to Brain Injury
(t= —2.56,p < .05). This difference would not however i i
survive correction for multiple comparisons. Questionnaire measures

As with the original UK sample (Broadbent et al., 1982) There are reasonable grounds in the results presented above
there was a significant correlation between self-ratings angl, suggest that both rating scales and performance mea-
the independent ratings of a friend or relative on the CFQ,res are provoking similar results in 68 Hong Kong Chi-
(n=64; Pearson’s = .50,p < .001). nese volunteers to those seen in neurologically healthy

Scores on the CFQ were significantly related to scores Oftglish speaking groups. This suggests that the translation
the DEX, strikingly so in the case of the informant reports ot jtems and instructions is adequate, and that cultural fac-
(CFQ-seli-DEX-selft =.43,p < .01; CFQ-other-DEX— o5 are not generally influencing either self- or informant-
other:r =.71,p < .001). rating scale use. The conditions for evaluating the sensitivity

In summary, the ratings of the participants accordedyf the measures to traumatic brain injury are therefore met.
closely with those of their relatives, and both measures ap- Tgken as a group, the healthy control volunteers were

pear to attract very similar levels of responses from neuroye|| matched in age with the patient grofip(1,96 =
logically healthy Hong Kong participants to those seen in_oog,p = .92]. However the control group had significantly

previous healthy US and UK samples. more years of educatiofF (1,96 = 8.08,p < .01] and
) significantly differed in their sex distributiomy® = 8.29,
Performance on the Six Elements Test p < .01). As there were too many women in the control

g-group and the education level of the group was too high,
our strategy to form a matched sample was first to remove

scored a mean of 3.58D = 0.56; range= 2—4). Perfor- data from 25 women in order of educational level, taking

mance was therefore approximately equivalent to that seefi!t the highest first. This led to a group that was matched
in 216 UK neurologically healthy participants/(= 3.52 on sex, but still not on educational level. Consequently data
SD = 0.80) presented in Wilson et al. (1996) " from 7 men with the highest levels of education were re-

moved. The resulting groups were well matched on age [
control age= 39.39 yearsSD = 7.99; M patient age=
37.30 yearsSD = 9.02;F (1,64 = 0.99,p = .32], educa-
The Tower of Hanoi, when scored according to Humes et al.’¢ion [controlM = 9.08,SD = 1.38; patienM = 9.10,SD=
(1997) formula, produced a mean total score of 639B£  3.40;F(1,64) = 0.001,p = .98] and sex distributiony? =
6.75). This is somewhat above—although within the range02, p = .88).
of—the mean for a group of younger participants reported
by Humes et al. )l = 55.6,SD= 11.42). Comparisons of executive performance

between patients with TBI and normal controls

The test was scored according to the BADS criteria yiel
ing a profile score with a maximum of 4. The volunteers

Performance on the Tower of Hanoi

A n tion effect .
ge and education effects The performance of the control and patient groups was com-

Educational level was significantly related to the age of thepared on key variables from the questionnaire and test mea-
participants, the younger volunteers tending to have spergures using tests. Informant reports on 28 of the patients
longer in full-time study ( = —0.30,p < .05). Neither self- were completed by spouses, the remaining 2 by siblings. In
nor informant-report versions of the questionnaires wereeach case the informant shared the home of the patient. The
significantly related to the age or educational level of thegroup means, standard deviatiohand (two-tailed)p val-
participants. If educational level is taken as an approximatees are presented in Table 1.
estimate of 1Q, this result is consistent with the low rela- As shown in Table 1, theelfreport scores on both the
tionships observed between the CFQ and general abilitpEX and CFQ measures were significantly greater for the
estimates in two UK samples (Broadbent et al., 1982; Robpatients than for the neurologically healthy participants, a
ertson et al., 1997). Relationships between the DEX quesesult that is consistent with some awareness among pa-
tionnaires and estimates of premorbid IQ also failed to reacltients that they do experience difficulties in these areas.
statistical significance in the sample described by WilsorHowever, the CFQ and DEX ratings of informants appear
et al. (1996). to differentiate much more strongly between the groups. As
Correlations between test performance andadacation the DEX self and other scores are based on directly equiv-
were in general modest. Education was related to the Sirlent parallel items, this was examined in a repeated mea-
Elements Test profile score (Pearsan’s .29,p < .05) but  sures ANOVA with version (sels.other) and group status
not to individual components within the task such as the(patientvs.control) as the between-subjects factor. The sig-
number of rule breaks (Pearson'ss —.07,p = .58). Nei-  nificant interaction ternfF(1,62 = 5.15,p < .05] con-
ther age nor education were significantly related to the timdirms that status exerts a significant influence over the
spent in planning or executing Tower of Hanoi moves, nordiscrepancy between self and other scores. While, due to
to the total score in this sample (Pearsans .25,r = .07, the nonparallel items of the CFQ self and other versions a
r = .11, respectively). similar analysis is not appropriate, the capacity of the two
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Table 1. Comparisons between 30 TBI patients and an age, sex, and educational
level-matched control group

Control group Patient group
N =36 N=30

Measure M (SD) M (SD) t p
DEX self-report 22.47 (9.19) 3257 (16.21) —-3.18 <.01
DEX informant report 21.74 (10.23) 38.50 (15.21) -5.23 <.001
CFQ self-report 32.19  (11.15) 46.17  (18.98) —3.72 <.001
CFQ other report 10.53 (4.19) 17.93 (4.48) —6.77 <.001
6 Elements (profile score) 3.50 (0.56) 2.73 (1.01)-3.79 <.001
6 Elements (rule breaks) 0.29 (0.63) 0.50 (0.73)-1.21 .23
TOH (total score) 64.09 (6.41) 605 (10.24) 1.67 .10
TOH (planning tim¢s) 3.90 (2.02) 7.29 (6.46) —2.82 <.01

TOH (Execution timgs) ~ 27.20  (8.12) 4259  (17.39) —4.51 <.001

Note p values are for two-tailed tests.

versions to differentiate between patient and control groups Bothotherreport versions of the questionnaires were pre-
was examined using a discriminant function analysis. Thidictive of performance on the Tower of Hanoi task (DEX
reveals that the odds ratio of the CFQ-other report (a meaPearson's = —0.49,p < .01; CFQ Pearson’s = —.52,
sure reflecting how likely an individual is to be correctly p < .01). A stepwise regression entering the questionnaire
classified to group according to their score) was signifi-variable (CFQ-other) with the highest correlation with the
cantly greater than for the CFQ-self vers[a(b7) = 3.14,  TOH task first, revealed that the addition of the DEX—other
p < .01]. guestionnaire added nonsignificantly to the predictive power
Despite the relatively narrow range offered by the Sixof the equation [overall equatidf(1,27) = 10.21,p < .01;
Elements Test profile score, the patients scored signifit(CFQ-other)= —3.19,p < .01, t(DEX-other)= —.89,
cantly below the age and educational level matched contrgd = 0.39], suggesting that whatever is common to both
group. The lack of a difference in the number of rule breakameasures (reflected in their own high intercorrelations) is
(the rule constraining the order in which tasks should bemediating the relationship with performance on this task.
attempted) suggests that the primary deficit in this group Neither of the informant questionnaire scores were sig-
was getting caught up in one task to the detriment of thenificantly related to the Six Elements test. However, the
overall goal. This is confirmed by subsequent analysis oinformant-report DEX, as discussed, is comprised of three
the number of tasks attempted (contkbE= 5.68,SD=.68;  somewhat distinct cognitive factors, Inhibition, Intention-
patientM = 4.47,SD= 1.48;t = 4.28,p < .001). ality, and Executive Memory (Burgess et al., 1998). In a
The total score on the Tower of Hanoi did not signifi- previous study with a UK sample, only the Intentionality
cantly differ between the groups. However, two timing factor of the DEX was related to Six Elements performance
scores, the amount of time spentin planning and the amourfBurgess et al., 1998). To investigate whether a similar re-
of time spent in executing moves was significantly greatedationship might pertain here, the items of the informant

among the patient group. report version were summed into the three factors. Al-
though the factors were strongly intercorrelated (Factor

The predictive value of the questionnaires 1:Factor 2: Pearsonis= .67,p < .001; Factor 1:Factor 3:

for test performance Pearson’'s = .75, p < .001; Factor 2:Factor 3: Pearson’s

r =.56,p < .01) they showed somewhat different predic-

The group differences on both questionnaire and test medive values for the performance tasks. Factor 1 was signif-
sures suggest that predictive relationships between the twicantly predictive of Tower of Hanoi (total score: Pearson’s
would be apparent within the sample as a whole. Howeven, = —.56, p < .01] but not of Six Elements performance
such cross-group correlations may be mediated by generétotal score: Pearsonfs= —.28,p = .12). In contrast, Fac-
factors of impairment rather than being specifically predic-tor 2, Intentionality, was significantly related to Six Ele-
tive. Accordingly, the correlations within only the patient ments (total score: Pearsorrs= —.38, p < .05). Its
group (where variance was higher) were examined. relationship to the Tower of Hanoi approached statistical

Patient’s self reports on the CFQ were not significantlysignificance (Pearsonis= —0.35,p = .06). Factor 3 was
related to performance on either the Six Elements Test (torelated only to the Tower of Hanoi (Pearson’'ss —.56,
tal score Pearsonis= .006,p = .97) or the Tower of Hanoi p < .01; Six Elements:-.05,p = .79).
(total score Pearsonis= —0.35,p = .06), although the It has previously been suggested that the difference be-
later approached significance. tween the DEX—self and the DEX—other scores, where the
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items are direct parallels, may form a useful index of “in-  to argue—in line with a number of previous reports (Oddy
sight” (Burgess et al., 1998). The relationship between in- et al., 1985; Prigatano, 1991; Robertson et al., 1997;
sight and cognitive performance, however, is complex, as Stuss, 1991; Sunderland et al., 1983; Wilson et al.,
some authors (e.g., Prigatano, 1991) have suggested that, in 1996)—that this reflects relatively poor insight by pa-
that there may be somewhat separable neural bases, the twotients into the nature and consequences of their own
may dissociate. Here we examined this by subtracting the deficits.

patients’ DEX-self scores from those of their relatives. In-
terestingly, while the results presented above showed that
the both DEX-self and DEX—other total scores formed-
significantcorrelates of the Six Elements task, the relation-
ship between this derived difference measure and the Six
Elements reached statistical significance (PeargdDEX—
difference score: Six Elements Test total scere .45,p < 4. The self-reports of patients had no significant predictive
.05). This index was not, however, significantly related to ~ value for test performance, a result that is again consis-
the Tower of Hanoi task (Pearson®EX—difference: Tower tent with a degree of lack of insight in the patient group.
of Hanoi= —.19,p = .30). As the items of the CFQ are not ~ Relative reports on the CFQ and DEX were signifi-

parallel between the versions, this measure does not lend cantly related to Tower of Hanoi performance. Breaking
itself to such a direct ‘insight’ index. the DEX questionnaire down into previously established

cognitive components revealed that the Inhibition and

Executive Memory factors had predictive value for the
DISCUSSION Tower of Hanoi task, while the Intentionality factor was
related to the Six Elements test. Previous research with a
UK sample has shown a similar divergence in predictive
value (Burgess et al., 1998).

Of the two performance measures examined, the Six
Elements Test, proved the more sensitive to traumatic
brain injury in this sample. Significant control—patient
differences in speed of execution on the Tower of Hanoi
problem solving task were, however, noted.

It is possible that both linguistic and cultural differences
could undermine the clinical value of rating scales standard-
ized on UK English speaking samples for Hong Kong Chi-
nese. In this study we have shown that two questionnair®. Previously it has been suggested that the difference be-
measures of cognitive failures and dysexecutive symptoms tween the DEX—other and DEX-self score could form a
elicit very similar levels of self-rating from Chinese healthy ~ useful measure of insight (Burgess et al., 1998). In this
volunteers. Furthermore, the propensity of partners or rel- sample, this difference score for patients was signifi-
atives to report such symptoms does not appear to be mark- Cantly correlated with Six Elements Test performance
edly different from a UK sample, even down to similar ~ (poorer insight being related to poorer performance),
mean values for item-by-item scores, at least on the CFQ and inthis respect proved a stronger correlate than either
where this information was available. DEX-self or DEX—other alone. The correlation was, how-
It is perhaps less surprising that two performance based eVer, relatively modest and no such relationship was seen
measures, the Six Elements Test and the Tower of Hanoi, with the Tower of Hanoi task. It is prudent therefore to
should elicit similar levels of performance in Chinese and  interpret this result with some caution and as a possible
UK samples. The results do suggest, however, that both the starting point for further investigation.
translations of complex behavioral descriptions within the

questionnaires, and the somewhat subtle nuances of the test!@ken together the results support the general clinical
instructions were adequate. applicability of these translated rating scales and tests to

These similarities do not tell us a great deal about thdohinese patient groups. In particular, the results emphasize

nature of any cultural differences between the Chinese Hongd €cho findings from previous studies on the importance
Kong and UK populations, simply that the questionnairesOf friend/relative reports in making predlgtlons about per-
and measures are relatively robust to whatever differencd@Mance on tests—and by extension—in everyday situ-
there are. This is, however, an important precursor to inves2tions. They also suggest that the construction of the
tigating the sensitivity of the measures to traumatic brairfySexecutive syndrome—as expressed in the items of the
injury within this population. In this study we examined a Scalés—has validity across cultures.

group with predominantly mild or moderate head injuries. There are, of course, a number of Iimitations to Fhe cur-
The results showed the following: rent study. Because both DEX and CFQ questionnaires were

completed at the same session, carry-over effects may well
have contributed to the size of the correlation observed be-
tween the measures—which, in turn, may also influence the
degree of predictive validity of each measure for the per-
formance tasks. This is, however, a complex issue to ad-
2. The difference between the patient and control groupslress in traumatic brain injury, as extending the interval
was more strongly seen in the reports of relatives on théetween completion of one questionnaire or another may
questionnaire measures. While this may reflect an exageoincide with real changes within a patient’s levels of im-
geration of deficits by the relatives, it is more plausible pairment. Secondly, the questionnaire responses concern-

1. Theselfreports of patients on the DEX and CFQ are
increased relative to those of the @gex/education
matched neurologically healthy control group.
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ing neurologically healthy individuals give grounds to Humes, G.E., Welsh, M.C., Retzlaff, P., & Cookson, N. (1997).
believe that any cultural differences between the samples Towers of Hanoi and London: Reliability and validity of two
are not exerting a strong influence. However, in respect of ~executive function task#Assessmené, 249-257.
the head-injured group the question remains somewhat opek@rson, G.E., Alderton, D.L., Neideffer, M., & Underhill, E. (1997).
While we have information on severity, the number of Further evidence on dimensionality and the Cognitive Failures
cognitive/outcome measures used here was relatively smal|l QuestionnaireBritish Journal of Psychology8g, 29-38.

S . - . Lhermitte, F. (1985). Human anatomy and the frontal lobes. Part
and we have limited grounds to claim equivalence to exist-— . = o | it e p
. . II: Patient behavior in complex and social situations: The “en-
ing UK samples. Finally, we cannot extrapolate from these

9 . vironmental dependency syndrom@sinals of Neurologyl9,
findings to the performance of these measures in other cul- 335_343

tures. While they give grounds to believe that predomi-_yria, A.R. (1966).Higher cortical functions in manLondon:
nantly Western conceptualizations of the dysexecutive Tavistock.
syndrome demonstrate cross-cultural validity, in each cashliller, E. (1984). Verbal fluency as a function of a measure of
these issues need to be empirically addressed. verbal intelligence and in relation to different types of pathol-
ogy. British Journal of Clinical Psychology23, 52-57.
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