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ABSTRACT

Recent research into the cognitive dysfunctions in schizophrenia has focused on executive deficits. This
study investigates performance of patients with schizophrenia on the recently developed Behavourial
Assessment of the Dysexecutive Syndrome (BADS). Matched groups of 24 patients with schizophrenia and
17 healthy volunteers were administered the BADS, the Modified Card Sorting Test (MCST), the Tower
of London (TOL), a test of general intelligence, and measures of daily functioning. Performance of the
schizophrenic group was significantly below that of the control group on the BADS and the MCST, but not
on the TOL. The BADS correlated weakly with the MCST. Both tests showed a modest correlation with
daily functioning. The BADS appears to offer a useful contribution to the assessment of executive deficits

in schizophrenia.

Recent accounts of the cognitive dysfunctions in
schizophrenia focus on executive deficits, such
as lack of volition, impaired planning, and dis-
turbed self-monitoring (Frith, 1992; Krabben-
dam et al,, in press; Morice & Delahunty, 1996).
Theoretically, these deficits can be explained as
a failure at the level of the Supervisory Atten-
tional System (SAS; Norman & Shallice, 1986).
The SAS normally comes into action when the
routine control of behaviour is unsatisfactory,
for example, in novel situations or in situations
that require the suppression of dominant or ha-
bitual responses. The SAS may be compromised
in other neuropsychiatric disorders as well
(Derix, 1994).

Dysfunctions at the level of the SAS can be
observed most clearly in daily life, where novel
and unstructured situations put high demands on
planning capacities. They are, however, difficult
to assess with formal neuropsychological testing
procedures. The problem with most neuropsy-
chological tests is that they focus on the individ-

ual components of executive functioning. Yet,
what is impaired in patients with the dys-
executive syndrome is the ability to initiate, in-
tegrate, and monitor the use of these compo-
nents (Shallice & Burgess, 1991). Consequently,
patients with gross difficulties in daily life, may
perform within normal limits on standard execu-
tive tests. The degree to which task demands
correspond to the requirements of daily life is
generally referred to as the ecological validity of
tests. In view of the relevance of good ecologi-
cal validity to the clinical use of tests, this do-
main has received little attention (Cripe, 1996;
Green, 1996).

In the present study, a new test battery is used
that requires intact functioning of the SAS forits
execution. The Behavioural Assessment of the
Dysexecutive Syndrome (BADS; Wilson, Alder-
man, Burgess, Emslie, & Evans, 1996) presents
the subject with a series of unstructured tasks
that are designed to reflect daily life situations.
Although a recent study suggested that the
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BADS can indeed identify executive deficits in
schizophrenia (Evans, Chua, McKenna, & Wil-
son, 1997), it remains to be demonstrated
whether the test adds to the information yielded
by standard executive tests and whether perfor-
mance is related to daily life functioning.

METHODS

Subjects

Twenty-four patients with schizophrenia and 17
healthy control volunteers participated in the
study. The patients were recruited from the social
psychiatric service of the Regional Institute for
Ambulant Mental Health Care (RIAGG) and the
ambulatory service of the psychiatric hospital
Vijverdal, Maastricht, the Netherlands. Patients
were diagnosed according to DSM-IV criteria
(American Psychiatric Association, 1994) by the
psychiatrists who were in attendance. Subject char-
acteristics are shown in Table 1. The two groups
were matched for age, sex, and level of education.
Psychopathology was assessed with the Brief Psy-
chiatric Rating Scale (BPRS; Overall & Gorham,
1962). All patients used stable doses of antipsy-
chotic medication, 29.2% of the patients used
anticholinergics, 25.0% used antidepressants, and
16.7% used benzodiazepines.

Table 1. Subject Characteristics.

Exclusion criteria for both groups were: (1)
heavy use of alcohol or drugs in the past year; (2)
any history of neurological disease; and (3) a his-
tory of head injury causing unconsciousness for
more than 1 hr. Additional exclusion criteria for
the control group were any history of psychiatric
symptoms, and use of psychoactive medication.
Voluntary informed consent was obtained from all
subjects.

Procedure
The following tests of executive functions were
administered to all subjects: Tower of London
(TOL; Shallice, 1982), Modified Card Sorting Test
(MCST; Nelson, 1976) and the Dutch version of
the Behavioural Assessment of the Dysexecutive
Syndrome (Wilson et al., 1996) which has recently
been developed (Krabbendam & Kalff, 1998).
The BADS consists of six tasks. For each of the
tasks a summary profile score is obtained (with a
maximum of 4 and a minimum of zero) and these
are summed to obtain a total profile score (maxi-
mum = 24). The Rule Shift Cards test examines the
ability to shift from the use of a simple rule for
responding to another more complex rule. The Ac-
tion Program test requires the subject to remove a
cork from a small tube, making use of certain
tools. In the Key Search test the subject must draw
the path he would take to search a large imaginary
field in order to find some lost keys. In the Tempo-
ral Judgment test the subject is asked to estimate
the time length of some activity. The Zoo Map test

Patient Control
(n=24) (n=17)
M (SD) M (SD) t p

Age 30.7 (6.6) 30.6 7.4 .07 95
Educational level® 3.9 (2.0) 4.2 (1.5) —.63 51
1Q score” 98.3 (15.3) 107.9 (11.3) -2.29 .03
Sex (m/f) 20/4 1572
In/Outpatient 2722 —
Iliness duration (years)® 8.2 (5.9) —_
Age at first admission 249 (6.4) —
Total length of admissions (months) 11.4 (13.4) —_—
Brief Psychiatric Rating Scale 39.9 (11.7) —
Life Skills Profile! 127.2 (11.6) —
Dysexecutive Questionnaire® 30,7 (11.5) —

Note. * measured on an 8-point scale ranging from primary school to university degree.
b on the basis of a shortened version of the GIT (Groningen Intelligence Test).

¢ based on age at which psychiatric symptoms emerged according to the case history.

¢ higher scores reflect better functioning (range 39 to 156).

¢ higher scores reflect more problems (range O to 80).
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examines the ability to plan a route according to
several rules. The Modified Six Elements test re-
quires the subject to organize the execution of six
tasks in ten minutes according to certain rules,

A shortened form of the Groningen Intelligence
Test (GIT;, Luteijn, & Van der Ploeg, 1983) was
administered as a measure of general ability. The
GIT is a test of general intelligence that is used as
much as the Wechsler Adult Intelligence Scale
(WALIS; Wechsler, 1955) in the Netherlands. There
is general agreement on which subtests are to be
used to arrive at a good approximation of a full
scale 1Q (Luteijn & van der Ploeg, 1983): (1) ‘Do-
ing sums’ involves the correct completion of as
many sums as possible in | min; (2) ‘Mental rota-
tion’ requires the subject to indicate which two-
dimensional shapes from a larger set are needed to
exactly fill up a given space on the test page; and
(3) ‘Analogies’ can be regarded as a multiple-
choice version of the well-known ‘Similarities’
subtest of the WAIS: the task is to indicate which
of five alternatives is related in the same way 1o 4
given word as two words in an example.

Problems in daily life functioning in the patients
with schizophrenia were rated by a relative or
carergiver using the Life Skills Profile (LSP;
Rosen, Hadzi-Pavlovic, & Parker, 1989) and the
Dysexecutive Questionnaire (DEX; Wilson et al.,
1996) which is part of the BADS.

Statistical Analysis

Group differences on the executive tests were ana-
lyzed using a series of t tests for independent sam-
ples with Bonferroni correction for multiple com-
parisons, Performances on the individual BADS
subtests as well as on the MCST (number of cate-
gories) were analysed using the Mann-Whitney U
test, because of non-normal distribution. All tests
were two-tailed.

To examine the degree to which performance on
the BADS was related to the other executive tests
and to daily life functioning, Pearson cotrelation
coefficients were computed for each group sepa-
rately. Spearman rank-order correlation coeffi-
cients were computed in case of non-normal distri-

bution.

To control for the effects of general intellectual
decline, a post hoc analysis was performed, which
excluded those subjects with an IQ score below 90.

RESULTS

Performance of the schizophrenic group was
significantly below that of the control group on
the BADS and on the MCST (see Table 2). No
differences were found on the TOL. Nonpara-
metric analysis of performance differences on
the individual BADS tests showed significant
differences on two tests, Action Program (Mann
Whitney U = 93.5; p = .00) and Zoo Map (U =
125.5; p =.03).

The age-controlled classification of perfor-
mance on the BADS described in the test man-
ual, which is derived from a sample of 216 nor-
mal control subjects, was used to classify pa-
tients as either impaired, borderline, low aver-
age, average, high average, or superior. Results
are depicted in Figure 1.

Correlations between performance on the
BADS and the number of errors as well as the
number of categories on the MCST were nonsig-
nificant in both groups (range of the correlation
coefficients was R=-30,p=.15t0 R=28,p=

Table 2. Performance on Executive Tests for Patient and Control Group.

Patient Control
(n=24) (n=117)
M (SD) M (SD) t P’
BADS total score 16.1 (3.8) 19.1 2.2) -3.13 .003
MCST number of errors 13.3 (9.6) 4.1 3. 4.35 000
MCST number of categories 4.5 (1.7 59 0.3) -3,92% 001
TOL number in minimum moves 6.1 (2.4) 6.8 (1.4) -1.15 .596

BADS = Behavioural Assessment of the Dysexecutive Syndrome; MCST = Modified Card Sorting Test; TOL =

Tower of London.

Note. * following Bonferroni correction the significance level was set at .0125.

8 Mann-Whitney U test.
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Fig. 1. Percentage of subjects in each of the Behavioural Assessment of the Dysexecutive Syndrome perfor-

mance categories.

.18). In the patients with schizophrenia, perfor-
mance on the BADS correlated significantly
with performance on the TOL (R = .49, p = .02)
and IQ score (R = .65, p = .001). In the control
subjects, these correlations were nonsignificant
(R = .27, p = .31 for the BADS and the TOL; R
= .21, p = .41 for the BADS and IQ score).

The correlation analysis of executive test per-
formance and daily life functioning in the pa-
tients with schizophrenia yielded significant cor-
relations in the expected direction between
BADS and LSP (R = .41, p = .05), between
MCST (number of errors) and LSP (R = -.40, p
= .05), and between MCST (number of errors)

and DEX (R = .46, p = .02). Other correlations
were nonsignificant. The correlation between 1Q
score and LSP was not significant (R = .32, p =
14),

A post hoc analysis, in which 7 patients with
schizophrenia with an IQ-score below 90 were
excluded, yielded significant performance dif-
ferences on the MCST (number of errors: ¢t =
2.81, p =.01; number of categories achieved: U
=78.5, p=.04), but not on the BADS (¢ =-1.33,
p=.19).
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DISCUSSION

This study demonstrates that patients with
schizophrenia show deficits on a series of every-
day executive tasks. Deficits were also apparent
on a standard executive test, the MCST. The
lack of performance deficits on the TOL sug-
gests that this test is less sensitive to executive
deficits than the BADS and the MCST.

Performance on the BADS correlated only
weakly with performance on the MCST. The
MCST focuses on one aspect of executive func-
tions in particular, namely, cognitive flexibility.
The BADS appears to offer a more comprehen-
sive assessment of the functions of the SAS, in
that the test not only involves cognitive flexibil-
ity (e.g., the Rule Shift Cards Test), but also the
planning of behaviour in novel situations (e.g.,
the Action Program Test), even over longer time
periods and in the face of several competing
tasks (e.g., the Modified Six Elements Task).

The finding that approximately half of the
patient group performed in the average or high
average BADS performance category calls into
question the hypothesis that all patients with
schizophrenia are impaired on executive tests.
On the other hand, the BADS presumably does
not test all possible functions of the SAS (Evans
etal., 1997). In a relatively mildly impaired pa-
tient group such as we studied (e.g., outpa-
tients), perhaps even more complex and unstruc-
tured tasks should be used (e.g., the Multiple
Errands Test; Shallice & Burgess, 1991).

Two points of consideration emerge from the
study. First, performance on the BADS was
strongly related to general intelligence in the
schizophrenic group. When the range of IQ was
restricted by excluding subjects with scores be-
low 90, group differences on the BADS disap-
peared. This may indicate that there is some
overlap between executive functions and general
intellectual ability as assessed with neuropsy-
chological test procedures, at least in patients
with schizophrenia. In particular, itis likely that
deficits of executive functioning have a general
negative influence on test performance, for ex-
ample, as a consequence of reduced error moni-
toring or impaired volition. Despite this appar-

ent overlap, the BADS was a better predictor of
daily life functioning than IQ score.

Second, performance deficits on the BADS as
well as the MCST were related to problems of
daily life functioning, but the strength of the
associations was only modest. Previous studies
using standard executive tests in relation to
functional measures obtained figures in the same
range (Brekke, Raine, Ansel, Lencz, & Bird,
1997, Velligan et al., 1997).

A possible explanation for the lack of strong
relations between test performance and func-
tional measures is that, although tests can be
designed that reflect everyday activities as
closely as possible, differences will remain be-
tween the demands of the test setting and those
of daily life (Acker, 1990). In the context of
schizophrenia, the most important difference
might well be that everyday life requires self-
motivation and persistence, whereas in the test-
ing situation motivation is often aided and per-
sistence encouraged by the examiner.

Further, the reduction of complex human ac-
tions to a numerical index will lead to a limited
understanding of the reality from which the
score was extracted (Cripe, 1996). According to
Cripe, a better method to assess executive func-
tions is to use both "objective qualitative and
quantitative methods" (p. 194). Executive func-
tions comprise the integration and monitoring of
cognitive functions, involving how things get
done rather than just what gets done. These pro-
cesses are poorly assessed with quantitative
methods (summary scores). Therefore, direct
observation of these processes adds significant
information to the assessment of executive func-
tions.

Our clinical experience with the BADS sug-
gests that the test yields qualitative information,
which is sometimes lost when profile scores are
computed. Examples of qualitative scores that
can be obtained with the BADS are (a) a clearly
inefficient approach to the Modified Six Ele-
ments Test, that is, continued switching between
the six tasks, instead of allocating the time
evenly across the tasks in a planned manner; (b)
perseveration of an unsuccessful approach to the
Action Program Test, that is, trying to reach the
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cork in the tube with the metal rod; (c) marked
hesitation to make a guess at the Temporal Judg-
ment Test; and (d) difficulty grasping the level
of abstraction that is needed in the Key Search
Test, that is, to understand that the square on the
paper refers to a large field. Further research
should pay attention to the development of a
scoring system for the BADS which is also sen-
sitive to these qualitative aspects of the process
of performance. Using the test to obtain both
qualitative and quantitative information may
offer a more comprehensive assessment of the
functions of the SAS.

REFERENCES

Acker, M. B. (1990). A review of the ecological valid-
ity of neuropsychological tests. In D. E. Tupper &
K. D. Cicerone (Eds.), The neuropsychology of
everyday life: Assessment and basic competencies
(pp. 19-56). Boston: Kluwer Academic Publishers.

American Psychiatric Association (1994). Diagnostic
and statistic manual of mental disorders. (4th ed.).
Washington, DC: Author.

Brekke, J. S., Raine, A., Ansel, M., Lencz, T., & Bird,
L. (1997). Neuropsychological and psychophysio-
logical correlates of psychosocial functioning in
schizophrenia, Schizophrenia Bulletin, 23, 19-28.

Cripe, L. I, (1996). The ecological validity of execu-
tive function testing, In R. J. Sbordone & C. I.
Long (Eds.), Ecological validity of neuropsycho-
logical testing (pp. 171-202). Delray Beach, FL:
GR Press/St. Lucie Press.

Derix, M. M. A. (1994). Neuropsychological differen-
tiation of dementia syndromes. Lisse, The Nether-
lands: Swets & Zeitlinger.

Evans, J. J., Chua, S. E., McKenna, P. J., & Wilson,
B. A.(1997). Assessment of the dysexecutive syn-
drome in schizophrenia. Psychological Medicine,
27, 635-646.

Frith, C. D. (1992). The cognitive neuropsychology of
schizophrenia. Hove: Lawrence Erlbaum Associ-
ates.

Green, M. F. (1996). What are the functional conse-
quences of neurocognitive deficits in schizophre-
nia? American Journal of Psychiatry, 153, 321-
330.

Krabbendam, L., Derix, M. M. A., Honig, A.,
Vuurman, E. F. P. M., Havermans, R., Wilmink,
1T, & Jolles, J. (in press). Performance on
neurocognitive tasks in relation to MRI temporal
lobe abnormalities in schizophrenic patients and
normal controls. The Journal of Neuropsychiatry
and Clinical Neurosciences.

Krabbendam, L., & Kalff, A, C. (1998). The
Behavioural Assessment of the Dysexecutive Syn-
drome — Dutch version. Lisse, The Netherlands:
Swets & Zeitlinger.

Luteijn, B, & van der Ploeg, F. A. E. (1983).
Handleiding Groninger Intelligentietest (GIT)
[Manual Groningen Intelligence Test]. Lisse, The
Netherlands: Swets & Zeitlinger.

Morice, R., & Delahunty, A. (1996). Fron-
tal/executive impairments in schizophrenia.
Schizophrenia Bulletin, 22, 125-137.

Nelson, H. E. {1976). A modified card sorting test
sensitive to frontal lobe defects. Cortex, 12, 313-
324.

Norman, D. A., & Shallice, T. (1986). Attention to
action: Willed and automatic control of behaviour.
In R.J. Davidson, G.E. Schwartz, & D. Shapiro
(Eds.), Consciousness and self-regulation (Vol. 4,
pp. 1-18). New York: Plenum Press.

Overall, I. E., & Gorham, D. E. (1962). The brief psy-
chintric rating scale. Psychological Reports, 10,
799-812.

Rosen, A., Hadzi-Pavlovic, D., & Parker, G. (1989).
The Life Skills Profile: A measure assessing func-
tion and disability in schizophrenia. Schizophrenia
Bulletin, 15, 325-337.

Shallice, T. (1982). Specific impairments of planning.
Philosophical Transactions of the Royal Society of
London. Series B: Biological Sciences, 298, 199-
209.

Shallice, T., & Burgess, P. W. (1991). Deficits in
strategy application following frontal lobe damage
in man. Brain, 114, 727-741.

Velligan, D. 1., Mahurin, R. K., Diamond, P. L.,
Hazleton, B. C., Eckert, S. L., & Miller, A. L.
(1997). The functional significance of symptom-
atology and cognitive function in schizophrenia.
Schizophrenia Research, 25,21-31,

Wechsler, D. (1955). Manual for the Wechsler Adult
Intelligence Scale. New York: The Psychological
Corporation.

Wilson, B. A., Alderman, N., Burgess, P. W., Emslie,
H. E., & Evans, J. I. (1996). Behavioural Assess-
ment of the Dysexecutive Syndrome. Bury St
Edmunds, UK: Thames Valley Test Company.




