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schizophrenic patients: the principle of
identity which entails a false assumption of
the identity of two subjects made on the
basis of identical predicates (e.g. Diana is a
princess; my initial is D; therefore I am a
princess). Maher (1992) claimed that such
errors are made as frequently by normal
controls, deluded and non-deluded patients,
when matched for education and IQ. Also,
Williams (1964) compared syllogistic
reasoning in schizophrenic patients and
normals and found no major differences.
Gottesman & Chapman (1960) found
significantly more total errors on syllogisms
in a study of schizophrenic patients
compared with normal controls (although
no difference in von Domarus errors), but
the schizophrenic group's significantly lower
verbal intelligence may have confounded the
results.

judgement of probability

Another aspect of reasoning which has been
scrutinised in this context is probability
theory. Garety & Hemsley (1994) have
proposed that patients with delusions come
to conclusions at levels of probability that
are too low for acceptance by normal
persons. Based on an experiment by Huq
et a! (1988), the authors claim that the
deluded patients' problem lies in their
tendency to â€œ¿�jumpto conclusionsâ€•,
although it was the normal controls who
were â€œ¿�lesslogicalâ€•, in the sense of being
overcautious. Indeed, this difficulty in inter
pretation arises frequently: the more the
reasoning of normal subjects is studied, the
more irrational it seems to be (Newstead et
al, 1992; Evans et al, 1993).

A recent study by John & Dodgson
(1994) employed a â€˜¿�twenty-questions'game,
a contextually relevant inductive reasoning
task, and found that subjects with delusions
requested less constraint-locating informa
tion and made guesses more readily than did
both normal and non-deluded psychiatric
controls. Young & Bentall (199S) have
examined hypothesis-testing in deluded
subjects using a series of visual discrimina
tion problems, requiring them to narrow
down hypotheses successively in response to
feedback (â€œfocusingâ€•).Their results were
somewhat different to those found by Huq
et a! (1988) and summarised in Garety &
Hemsley (1994), in that there were no
differences between the deluded subjects
and controls with respect to the hypotheses
generated, although the deluded group were
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Delusions are the sine qua non of psychosis. A
delusion may be defined as a relatively fixed,
unfounded belief, not amenable to reason or
to evidence to the contrary or shared by
others in the same culture. Delusions may be
explained in cognitive terms, broadly, as a
deficit in reasoning ability. However,
attempts to characterise such a deficit in
deluded subjects have met with limited
success (see below). The main alternative
explanation is identified with Maher (1992)
who argued that delusions result from the
patient's impaired or anomalous perceptual
experiences, but that reasoning processes
themselves are basically intact. There is
circumstantial evidence for this view, apart
from phenomenological descriptions given
by deluded subjects, such as the association
linking sensory impairment to persecutory
delusions (Cooper, 1976) and schizophrenia
(David et al 1994), or the presence of specific
facial processing deficits in patients with
delusional misidentification (Phillips &
David, I 995). However, such experiences
do not invariably accompany the develop
ment of delusional beliefs: the so-called
â€˜¿�primarydelusions' of phenomenologists
(see Sims, 1988 for discussion). Even patients
with â€˜¿�ordinary'delusions fail to mention such
experiences in 20% of cases (Jorgensen &
Jensen, 1994). Another weakness in the
perceptual account arises when we ask why
subjects should reject naturalistic expla
nations of unusual perceptual experiences,
suggesting some combination of perceptual
and rational aberration. Furthermore, David
& Howard (1994) argued that a brand of
primary delusion, delusional memory, may
occur through the vividness of the perceptual
qualities of the memory as it is replayed.
Hence it appears that the perceptualâ€”rational
distinction may be overly simplistic
(Fleminger, 1992).

Syllogistic reasoning

Von Domarus (1944) proposed a defect in
deductive reasoning with syllogisms in
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Reasoningand delusions

Background Delusionsareassumed
to reflectdisordered reasoning,but with

little empiricalsupport.We attemptedto

study this in 6 relatively intelligentdeluded

patientsand l6 normal volunteers,

Method Standardtestswere used

which required subjectsto choose

between logicallyfallaciousandvalid

responses,both ofwhich were plausible.

The tests were: (a)conditionalstatements

(if. . , then), (b) syllogisms(e.g.no A are C,

some Bare C, someC are not A), and (c)

judgementsofprobability. All three tasks
incorporated neutral andemotive content.

Results Bothnormalanddeluded

subjectsfrequently madelogicalerrors.

With conditionals,deludedsubjects

tended to endorse fallaciesmore often
than normal controls andthis was

accentuatedwhen the content was
emotive.Similarly,with syllogisms,

the effect of emotional contenton the

endorsementof unbelievableresponses

wasincreasedslightlyinthe deludedgroup.

Finally,the deludedpatientsshowed
atrend to be lessprone to the conjunction

fallacythan normals,suggestingless

relianceon existingschema.

Conclusions Differencesinreasoning

between deludedpatientsandcontrols are

surprisinglysmall.Patientsare somewhat

more prone to endorse invalidor fallacious

responses,especiallywhen emotive

themesare involved.
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less ready to change following negative (but 
not positive) feedback. 

Conditional reasoning 

One area of reasoning research which is 
beginning to find application in psycho- 
pathology is reasoning with conditional 
statements ( i f .  . . then; Ho, 1974; Krasucki 
et al, 1995). It has been demonstrated that 
normals habitually make systematic errors 
or fallacies, and in certain contexts both 
valid inferences and fallacies may be 
suppressed (Byrne, 1989; Evans et al, 
1993). Such reasoning tasks have been 
employed in a single case study of a young 
woman with a somatic delusion (Krasucki et 
al, 1995) where the findings suggested some 
deviancy from the normal pattern, with a 
ready acceptance of propositions regardless 
of validity. 

The results reviewed above do not point 
to marked abnormalities in reasoning, and 
where present they seem to be inconsistent. In 
trying to understand these mixed results, it 
may be worth noting the clinical observation 
that abnormal beliefs tend to coalesce around 
certain predominant themes, especially perse- 
cution. Patients are not deluded about every- 
thing or apparently at random. Hence 
attempts to show an underlying global 
deficit in reasoning may be expected to be 
inconclusive. Bentall (1995) claims instead 
that apparent lack of reason is in fact due to 
biases in favour of certain attitudes. 
However, such biases must be extreme in 
order to explain some of the more bizarre 
delusions. Furthermore, it could be argued 
that these biases or schemata are in effect 
underlying beliefs which determine the 
appraisal of situations and events, so 
leading to circularity in the explanation. 

The present study attempts to examine 
syllogistic, conditional and probabilistic 
reasoning in a group of relatively intelligent 
deluded patients diagnosed according to 
standardised operational criteria. A 
number of innovations have been intro- 
duced in an effort to address the questions 
raised by previous research. First, the 
content of these tasks has been modified to 
include emotive and threatening topics, 
those which commonly attract delusions. 
Lefford (1946) showed that emotionally 
toned syllogisms produced bias and more 
inaccurate responses in normal subjects. It is 
not yet clear whether or not manipulating 
the emotional content of syllogisms will 
produce a different or more marked bias in 
deluded patients. Second, context is 

manipulated in an attempt to increase both 
invalid and valid inferences in the case of 
conditional inferences, and believability in 
the case of syllogisms. Tests of probability 
were also used to examine the propensity of 
patients to draw on previous knowledge or 
schemata which commonly mislead subjects 
into committing the conjunction fallacy 
(Kahneman et al, 1982). Hence the influence 
of context and prior expectation on current 
thinking can be examined - a central 
element in several theories of psychosis 
(see Gray et al, 1991). Finally, the tasks 
used are framed in everyday language and 
are based around easily understood, natur- 
alistic scenarios. 

The following specific hypotheses were 
tested. In comparison with normal controls, 
deluded subjects: 

(a) make more fallacious and fewer valid 
inferences on conditional reasoning 
tasks; 

(b) select fewer valid responses to syllogisms; 

(c) make more reasoning errors when 
problems have an emotive content; 

(d) are more influenced by believability 
when attempting syllogisms; and 

(e) are less influenced by context in: 
(i) conditionals where alternative and 
additional premises may be expected to 
lead to a decrease in fallacies and valid 
responses respectively, and (ii) the prob- 
ability task, rendering them less liable to 
the conjunction fallacy. 

SAMPLE A N D  METHODS 

The sample consisted of 16 patients with 
chronic psychotic illness, who were selected 
because of the prominence of their delusions 
combined with relatively good overall 
functioning. Using DSM-111-R criteria 
(American Psychiatric Association, 1987), 
14 were diagnosed with chronic schizo- 
phrenia, one with delusional disorder, and 
one with atypical psychosis; 10 out of 16 
were in-patients and currently delusional, 
and six were out-patients, all of whom had 
encapsulated delusions. The content of the 
delusions is given in Appendix I. 

There were four women and 12 men, 
with a mean age of 41 years (s.d. 11.7) and a 
mean duration of illness of 15 years. A 
control sample (n=16) was obtained, 
comprising students and secretarial staff 
who had no formal training in psychology. 
They were seven women and nine men with 
a mean age of 26 years (s.d. 7.2). 

Assessments 

The following neuropsychological tests were 
carried out on patients (see Table 1): 

(a) National Adult Reading Test (NART; 
Nelson & O'Comell, 1978): estimated 
IQ of 108.7; 

(b) Mini-Mental State Examination 
(Folstein et al, 1975): cut-off for impair- 
ment <26; 

(c) Cognitive Estimates (n=14) (Shallice & 
Evans, 1978), a test of common-sense 
reasoning (normal score < 3); and 

(d) Verbal fluency (n=13): the mean 
number of wordsimin generated begin- 
ning with a given letter (Lezak, 1983). 

The last two may be viewed as tests of 
frontal lobe functioning. 

Reasoning tests 
Conditionals 

These consisted of a series of 40 reasoning 
problems of the form 'If p then q', framed in 
everyday language adapted from Evans et a1 
(19931, for example, 'If she meets her friend, 
then she will go to a play. She does not meet 
her friend - what follows?' Manipulations 
include provision of alternative premises: if 
she meets her family then she will go to the 
play . . . (If p or r then q) which normally 
reduces endorsement of fallacies, known as 
denial of the antecedent (DA: If not p then 
not q), and affirmation of the consequent 
(AC: If q then p), while having no effect on 
the valid inferences - modus pollens (MP: If 
p then q) and the less obvious modus tollens 
(MT: If not q then not p). Furthermore, 
provision of additional premises (If she has 
enough money, she will go to a play. . . . (If 
p and r then q)) normally suppresses the 
valid inferences (MP and MT), while having 
no effect on AC or DA fallacies. 

Finally, emotional content of the condi- 
tionals was manipulated as in the following 
example (given in full): 

Ifshe is raped then she will go to the police. 
She is raped: (MP) 
She will go to the police (True) 
She will not go to the police 
Can't say 

Example with alternative premise: 

Ifshe is raped then she will go to the police. 
I f  she is mugged then she will go to the 
police. 
She is raped: (MP) 
She will go to the police (True) 
She will not go to  the police 
Can't say 
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TableI Clinicalandneuropsychologicalcharacteristicsofsubjectswithdelusions The same arguments may also end with:

Some priests are not religious people?
True/False (iu)

It can be seen from the example that minor
alterations in the order of the arguments
produce the following response categories:
valid believable (vb); invalid believable (ib);
valid unbelievable (vu); invalid unbelievable
(iu). All four versions were presented in
random order, and the subjects asked to
indicate whether the final conclusion was true
or false. Normal controls typically make
errors on syllogisms by accepting conclusions
on the basis of believability. Finally, as in the
above example, the emotional content of the
syllogisms was manipulated. The proportion
of total true responses was taken to be the
dependent variable.

Probabilities

Four questions were administered (after
Kahneman et al, 1982; see Appendix IV).
These consist of descriptions of the back
ground of four persons, with several pieces
of contextual information (vignettes). The
subject is asked to choose the most likely of
three scenarios, none of which can be chosen
with certainty since none relates precisely to
information contained in the vignette. In the
example below, the second is possible
although unlikely (the â€˜¿�correct'choice), the
third combines this with a likely description,
and the first is improbable. All responses are
logically possible. Normals tend to choose
the response that contains contextual infor
mation which accords with the schema they
have created based on the vignette (response
3). However, this entails proposing that two
events are more likely than one of the events
alone â€”¿�a logical impossibility known as the
conjunction fallacy. The content of the first
two questions was considered to be rela
tively neutral, and the last two questions, as
in example below (no. 4), contained ma
terial that could be relevant to subjects with
delusions. Example:

Sally is 29 years old. She ran away from
home at the age of I S because she got
pregnant. She is sexually attractive and has
had many partners. Recently, she has lost a
lot of weight and has had to go into hospital
for tests.

Sally...

(a) is a famous high court judge

(b) is a teacher in a primary school

(c) is a teacher in a primary school and has
AIDS.

All patients with DSMâ€”¿�IIIâ€”R schizophrenia except â€˜¿�psychoticdisorder not otherwise specified: â€œ¿�delusionaldisorder.
I. NationalAdult ReadingTest.
2. Mini-Mental State Examination.
3. Higher score=more impaired.
4. Higher score=less impaired.

Example with additional:

Ifshe is raped then she will go to the police.
Ifshe is able to walk then she will go to the
police.
She is raped: (MP)
She will go to the police (True)
She will not go to the police
Can't say

The other statements from the above
example are:

She goes to the police (AC), was she raped?
(can't say)
She is not raped (DA), does she go to the
police? (can't say)
She does not go to the police (MT) she was
not raped? (True)

Each item offers a choice of responses: true,
false and can't say (the correct response to
DA and AC statements), and subjects are
asked to tick the correct one. The propor
tion of total true responses for each subject
was taken as the dependent variable (see
Appendix II).

Syllogisms

Forty of these were administered (see
Appendix III). All were of the form: no A
are C, some B are C, some C are not A/some
A arenot C.

The example below is adapted from
Evans et al (1983):

People may be attracted to religion for
many reasons including upbringing and life
experiences.
No religious people are criminals
Becoming a priest requires dedication but
some may find the demands too much to
live up to.
Some priests are criminals
Let us agree that what has just been said is
true.
Does it follow that:
Some religious people are not priests?

True/False (ib)

The same arguments may also end with:
Some priests are not religious people?

True/False (vu)

People may be attracted to religion for
many reasons including upbringing and life
experiences.
No priests are criminals
Becoming a priest requires dedication but
some may find the demands too much to
live up to.
Some religious people are criminals
Let us agree that what has just been said is
true.
Does it follow that:
Some religious people are not priests?

True/False (vb)
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RESULTS 

The profile of the subjects is of a relatively 
chronic group with average or above 
average intelligence with minor frontal 
dysfunction (Table 1). 

Correlations with age and cognitive 
function 
An index of totals correct was calculated for 
conditionals and syllogisms. There were no 
sigdcant correlations between IQ of 
subjects with delusions as estimated by the 
NART, and total correct scores in either 
syllogisms or conditionals or other errors on 
conditionals (an estimate of guess). However, 
there was a significant negative correlation 
between totals correct on syllogisms and 
score on cognitive estimates (r= - 0.55, 
P<O.OS). No such relationship was found 
for totals correct on conditionals or for other 
errors. In the patients only, there was a 
significant relationship of age with perfor- 
mance on syllogisms (r=O.S3, Pe0.03) but 
none of the other reasoning tests. 

Conditionals 
The results of the conditional reasoning task 
are shown in Figs 1 and 2. Grossly, both 
subjects and controls show high rates of 
endorsement of fallacies, with rates similar 
to those described by Evans et a1 (1993). 
Notably, performance on the valid MT 
response category was worse than that 
reported by Evans and colleagues in normal 
controls. In the analysis, response categories 
were combined: valid inferences (comprising 
MP and MT inferences) and fallacies 
(comprising DA and AC inferences). 

A MANOVA was performed using 
SPSS:PC software, with presence of delusions 
as a between-group factor, and within- 
group factors of response category (valid/ 
fallacy), premise presentation (simple, al- 
ternative, additional), and emotional 
content (emotionaYneutra1). There were 
significant main effects of response category, 
emotional content, and the presentation of 
additional and alternative premises, in the 
subjects as a whole, indicating that these 
manipulations were successful. P values 
were derived from Wilks' lambda (Table 2). 

Diagnosis 

There was no significant overall effect of 
group; that is deluded patients did not differ 
overall from normal controls. There was, 
however, a significant diagnosis x category 
interaction. The distribution of scores 

indicates that deluded patients tend to 
endorse fallacies more often than valid 
inferences. The effect of premise presenta- 
tion had the expected interaction with 
response category on the group as a whole, 
but the effect of diagnosis on this was 
borderline (P=0.09). 

Emotional content 

Overall, the deluded subjects were not 
affected differently by emotional content 
than the comparison group. Emotion 
affected the category of response by 
increasing fallacies and reducing valid infer- 
ences, with and without extra premises, and 
also the interaction between such premises 
and category, but the four-way interaction 
with diagnosis was not significant. 
However, the diagnosis x category x emo- 
tion interaction was significant, indicating 
that the tendency for the deluded group to 

endorse fallacies is accentuated when the 
content is emotive, over and above that seen 
in the normal individuals. 

Figures 1 and 2 show higher rates of 
fallacies in the deluded subjects in the 
alternative and additional conditions. Falla- 
cies were suppressed to a greater extent by 
the controls than the deluded subjects in the 
alternative condition, as anticipated. Con- 
trary to expectation (Byme, 1989), the same 
trend was also observed in the additional 
condition where only valid inferences should 
have been suppressed. The raw data suggest 
that emotional content accentuates the 
relative failure to suppress DA fallacies 
with conditionals with alternative premises 
in the patients, but not in the controls. 

Simple Alternative Add@ionaI 

llllRE N ~ m E  ID(mOUL 
Fig. 2 Results of the c o n d i i  reascaing tests 

Fig. I Results of the standard-content conditional with emotional content. a, cases; 8, controls; vl, 

masoning tests. a, cases; , conuds. valid inferences; fa, f a l l a c ~  inferences. 

TpMe 2 MANOVA results for conditional reasoning task (two groups with three cwarlates) 

Group (deluded v. normals) 

Response category 

Condition 

Emotion 

CAT' x GROUP 

COND2 x GROUP 

EMOT3 x GROUP 

CAT x COND 

CAT x COND x GROUP 

CAT x EMOT 

CAT x EMOT x GROUP 

COND x EMOT 

COND x EMOT x GROUP 

CAT x COND x EMOT 

CAT x COND x EMOT x GROUP 

I. Response category (valid inferences; fallacies). 
2. Condition of presentat~on of premises (simple, aiternative, and additional premises). 
3. Emotional content. 
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FPGroup(deludedv.

normals).090.30Valid26.50.0001Believe65.00.0001Emotion6.630.0

15Valid
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xGroup4.430.044ValidxBelieve20.00.0001Valid

x Believe xGroup0.740.39Valid
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xEmotion3.660.065Believe

x Emotion xGroup3.870.059Valid

x Believe x Emotion0.0I0.92Valid

x Believex0.020.89Emotion
x Group
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Syllogisms

The results on the syllogisms task are shown
in Table 3 and Fig. 3. A MANOVA was
performed with presence of delusions as a
between-group factor, and within-group
factors of response category (valid/invalid),
believability (yes/no), and emotional content
(emotional/neutral). There were significant
main effects of validity, believability and
emotional content in the subjects as a whole,
indicating that these manipulations were
successful.

Diagnosis

There was no significant overall effect of
diagnostic group. Both groups endorsed
more valid than invalid, and more believable
than unbelievable responses, with the
expected pattern of highest rates of endorse
ment for valid believable responses, and
lowest rates for invalid unbelievable
responses (validity x believability i.nterac
tion, P<0.0001). This pattern was essen
tially the same in the deluded group. The
deluded group showed a trend to endorse
fewer valid and more invalid responses
(P=0.075), but were equally influenced by
believability of the syllogism.

Emotion

As noted above, there was a significant main
effect of emotional content of increasing

lible 3 ResultsofMANOVAforsyllogisms(two
groups with three covarlates, each with two levels)

positive responses to syllogisms for the
subjects as a whole, but this was accentu
ated in the deluded group. Emotional
content appears to exert a slight effect on
the endorsement of the unbelievable
responses overall, marginally more so in
the deluded group (diagnosis x believabil
ity x emotion interaction, P=0.0S9). There

was no effect of emotional content on
validity or the validityâ€”beliefinteraction, in
the group as a whole or among the deluded
patients.

Probabilities

Both patients and controls endorsed the
conjunction fallacy as being the most likely
of the three possible answers. For each
individual probability question, the
responses were cross-tabulated. On question
1 (neutral content) all the controls chose the
conjunction fallacy, four out of 16 deluded
subjects had the correct response, while one
subject chose the unusual response (Fisher's
exact test, P=O.02).

On questions 2 and 3 the majority in
each group chose the conjunction fallacy
(>12).Onquestion4(threateningcontent),
15/16 controls selected the conjunction
fallacy, versus 11/16 in the deluded subjects
(four of the deluded subjects chose the
correct response, versus one of the controls;
P=O.08).

Therefore we cannot reject the hypo
thesis that subjects with delusions may be
somewhat less influenced by context overall
than normal controls, and we are unable to
say whether the context bias increases when
the content of the material becomes more
emotive.

VB VU lB IU
Neutral Emotionat

CONTENT

100

80

@40

20

0

Fig. 3 Resultsof the syllogismstask. U. cases; @,controls.VB,validbelievable;VU,validunbelievable;lB.
invalid believable; Ill, invalid unbelievable.

Valid, validity ofsyllogism; Believe, believability of syllo
gism; Emotion, emotional content.
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DISCUSSION

These results do not reveal marked differ
ences between deluded patients and normal
subjects with respect to performance on tests
of logical reasoning, namely conditionals
and syllogisms, with no overall significant
group differences. In fact, all subjects
displayed considerable irrationality and a
propensity to go with prior beliefs rather
than reasoning through a problem.
However, higher rates of endorsement of
fallacies in conditional reasoning are found
in the subjects with delusions.

Reason and emotion

The manipulation of emotional content
appears to make the normals behave more
like the deluded subjects â€”¿�suppressing more
valid inferences and fewer fallacies (altern
atively, neutral material may be potentially
emotive to a person with delusions). There is
some indication of a tendency for emotion
to make deluded subjects less responsive to
extra contextual information which would
normally enable them to draw a valid
inference.

On the syllogisms, deluded patients
show a similar pattern of responses to
normal subjects, although with a trend to
endorse fewer valid conclusions. This result
is reminiscent of that found in the condi
tionals (i.e. higher rate of fallacies in the
deluded subjects). Emotional content again
appeared to have a significantly greater
effect in the deluded group, making them
tend to endorse more unbelievable
responses.

Thus while emotional content affects the
performance in both groups, there are
pointers that reasoning is more adversely
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affected in the subjects with delusions. An 
examination of the results with conditionals 
suggests that even in the controls there is an 
effect of the emotional content, with less 
suppression of fallacies and more suppres- 
sion of valid inferences when the respective 
conditions are manipulated. The effect also 
occurs in the deluded subjects to a margin- 
ally greater extent, but serves to highlight 
the difference especially in rates of fallacies 
in the condition of alternative premises. 
Relating this issue of additional or alter- 
native premises to the wider question of the 
influence of context in psychotic thinking, it 
was predicted that the extra premises would 
neither improve nor impair performance, 
that is, there should be no presentation x 

category x diagnosis interaction. The result 
was somewhat equivocal. The effects of 
emotional content in the syllogisms was also 
subtle, resulting in a tendency in the subjects 
with delusions to endorse more unbelievable 
responses regardless of validity. 

The term 'emotional' may not best 
describe the content of some of the 
reasoning problems. Some touched on 
political themes, others were threatening, 
but all were intended to raise levels of 
arousal and affect. 

The results on the probabilities reveal a 
slightly higher rate of conjunction fallacies 
in the controls, which may reflect overuse of 
certain judgemental heuristics, in this case 
"representativeness" (for review, see Kahne- 
man et al, 1982). The results suggest that 
n m l s  are prone to "jump to conclusions" 
and may possibly be more influenced by 
context or existing schemata than patients 
with delusions (cf. Gray et al, 1991). 

This study has investigated logical 
reasoning on fairly demanding problems, 
in a group of patients with persistent and 
entrenched delusions, who had normal 
premorbid IQs as estimated by the NART, 
no gross deficits on the Mini-Mental State 
Examination, and generally mild to 
moderate impairment on a range of tests 
thought to assess frontal lobe functioning 
(the latter being in keeping with expected 
results in patients with chronic psychotic 
disorders). Nevertheless, these patients 
showed only subtle differences in their 
logical reasoning when compared with 
normal controls. These differences may be 
confounded by a general, although slight, 
impairment of cognitive functioning. 
However, if 'totals correct' can be taken as 
an overall index of reasoning ability, no 
s i g d c a n t  correlations were observed 
between this and IQ in the patients, and 

no main effects for diagnosis were found in 
either conditional or syllogistic reasoning 
tasks. Hence the lack of a psychiatric 
control group (e.g. non-deluded psychotics) 
is not crucial since, despite the imperfect 
matching of our patients with normals, few 
differences emerged. What emerged 
unequivocally is that emotional content 
disrupts logical reasoning in both normals 
and deluded patients. 

Abnormal beliefs or perceptions? 

We are left with the impression of a subtle 
malfunction in reasoning processes in 
patients with delusions. The possible 
'perceptual' basis for delusions could be 
neither confirmed nor refuted in this study, 
although the absence of an overwhelming 
reasoning deficit means that it must be 
considered seriously. A preliminary attempt 
was made to separate on purely phenomen- 
ological grounds those delusions which 
seemed to have a more or less perceptual 
origin (cases 1, 3,9, 11, 13; see Appendix I). 
There were no group differences between 
these and the remainder on any of the 
reasoning tests, although we may have 
missed small differences because of low 
statistical power. 

However, as argued in the introduction, 
the separation of perception and reasoning 
is artificial, and a more integrated account 
of mutual influence can be advanced (see 
Fleminger, 1992). Instead of proposing a 

fixed causal chain where anomalous experi- 
ences determine the development of delu- 
sions, Chapman & Chapman (1988) 
proposed that aberrant beliefs, cognitive 
deviancies and anomalous experiences are 
probably all direct expressions of some 
underlying (cognitive?) deficit in psychosis, 
and mutually augment each other. Therefore 
the mild relative weakness in formal 
reasoning that is suggested by our results 
may represent one link in the chain towards 
development of delusions. 

Further research may elucidate the kinds 
of emotional cues that most reliably elicit 
the proposed reasoning abnormalities, cues 
that in at least some cases may in fact be 
related to anomalous perceptions. Another 
line for research would be to focus on 
specific abnormal beliefs, to formulate 
reasoning problems on such beliefs, and 
compare them with other non-delusional 
beliefs. While our 'emotive' material was 
typical of the content of many delusions, it 
was not tailored individually to the patients. 
One note of caution should be sounded at 

this point: an individual strategy could lead 
to a reductio ad absurdurn. If, for example, a 

person believed that he was being followed 
by alien beings, he is likely to endorse the 
response to a reasoning problem "do you 
think people are followed by aliens?". This 
would not constitute a test of his reasoning, 
but merely the elicitation of a belief. 

Another potential weakness in the 
approach taken here is that we have not 
distinguished formation from maintenance 
with respect to  delusions. Clinical histories 
often contain descriptions of a period of 
uncertainty (sometimes called delusional 
mood) which is resolved by a delusion (see 
Sims, 1988). It could be that the usual 
(somewhat limited) capacity for rationality 
is temporarily suspended in such cases, a 
situation mimicked in normal subjects when 
highly emotive topics are considered. 
However, in deluded subjects, the belief, 
once formed, seems impervious to (intact) 
reason. 
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APPENDIX I 

D e s c r i p t i o n  of s u b j e c t s '  main 
d e l u s i o n s  

I. Grandiose and persecutory delusions that 
he is an angel sent from God, involved in a 
great struggle against dark forces: 

2.  Delusions of reference, thought broad- 
casting and passivity. Grandiose belief that 
he is Lord Harlech and has a lot of suppor- 
ters trying to get him elected to Parliament. 

3. Persecutory delusion that there is a plot 
against her by the CIA or the IRA, who are 
pumping electricity into her room.' 

4. Bizarre belief in the identity of a Siamese 
twin sister from whom she was separated 
at birth - the Queen Mother arranged for 
her to have an operation in Russia. 

5. Grandiose delusion that he is the Archangel 
Michael, and has developed grand scientific 
theories. 

6. Grandiose belief that he is a prophet with 
special powers, Einstein or Jimmy Hendrix. 

7. Grandiose belief that he is of royal lineage, 
and that he runs China which is doing well 
because of him. 

8. Believes he is a special person, to whom 
miracles happen. Has seen a spaceman who 
is in regular communication with him. 

9. Believes that he is the Antichrist, and that 
the media regularly make reference to his 
importance in world affairs.' 
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10. Delusional memory of men coming to her
workplace to abuse her. commenting on
her genitalia. Believes that her genitalia are
abnormal.

II. Believes he is being persecuted by a white
energy, which affects people causing them
to be antagonistic to him.'

2. Persecutory and grandiose beliefs that he is
highly regarded for his talents. so that
others become jealous and try to thwart
him; he finds references to himself in

various rap songs.

l3. Believes that evil spirits persecute him for
past misdemeanours.'

l4. Persecutory beliefs that neighbours are
harassing him, breaking into his flat and
interfering with his food and belongings.

IS. Persecutory beliefthatthere is a conspiracy
involving a famous businessman who is
trying to discredit and malign him, in which
his wife and family are involved.

16. Somatic delusion that various parts of her
brain become hard and frozen. Believes she
absorbs the personalities of those around
her who then take control of her.

â€˜¿�Patientswhose delusion was considered to be
closelyrelated to perceptualdisturbance.

CLINICAL IMPLICATIONS

N Normal people and patients with delusions often make errors when asked to solve

logicalreasoning problems.

. Problemsthatcontainemotivematerialinducelesscorrectreasoning(especiallyin
deluded patients).

N Cognitive impairment is not sufficientto explain delusional thinking.

LIMITATIONS

U A non-deluded psychiatric control group was not tested.

. Patientsallhadestablisheddelusions.

S The content ofthe reasoning problems was nottailored to individual patients' beliefs.

ROISINKEMP@FRANZC@SlEWCHUA, MRCPsych,Department of PsychologicalMedicine,King'sCollege School
of Medicineand Dentistry and the Institute of Psychiatry.London; PETERMcKENNA, MRCPsych,Fulbourn
Hospital,Cambridge; ANTHONY DAVID,MRCPsych,Department of PsychologicalMedicine,King@College
Schoolof Medicineand Dentistry and the Institute of Psychiatry,London

Correspondence: Professor A. S.David. Department of Psychological Medicine, King'sCollege School of
Medicine and Dentistry and the Institute of Psychiatry, I03 Denmark Hill, London SES 8AF

(First received 5 July l996. final revision l2 November 1996, accepted 14November l996)

The four different versions of the following condi

tionals with simple, alternative, and additional
premiseswere given. with subjects askedto indicate
whether each of the four inferenceswere true', â€˜¿�false'
or â€˜¿�can'tsay'.

I. If she meets her friend then she will go to a
play.
alternative: lfshe meets her family
additional: lfshe has enough money.

2. If he plays football then he will go to the gym.
alternative: If he wants to keep fit
additional: If he catches the bus.

3. If it is raining then she will get wet.
alternative: If it is snowing
additional: lfshe goes out for a walk.

4. If she is raped then she will go to the police.

[emotional content]
alternative: lfshe is mugged
additional: lfshe is able to walk.

APPENDIX Ill

The four different versionsof the following syllogisms
were given, with subjects askedto indicatewhether
they were true or false.

I. No highly trained/police dogs are vicious
[emotional].

2. No nutritional things/vitamins taste nice.

3. No drugs/addictive things are inexpensive.

4. No millionnaires/rich people are careless
with money.

S. No religious people/priests are criminals
[emotional].

6. No healthy people/astronauts are over SO
years old.

7. No deep sea divers/good swimmers are

afraid of sharks.

8. No judges/well educated people are fash
ionable.

9. No members of the IRA/Irish people
respect the government [emotional].

lO. No Nazi war criminals/Germans are inno
cent [emotional].

APPENDIX IV

PROBABILITY
Bill is 34 yearsold. He is intelligentbut unimaginative,
compulsive,and generally lifeless.At school he was
good at mathematicsbut weak in social studies and
the arts. Bill . .

(a) playsjazz for a hobby

(b) is a ballet dancer

(c) is an accountant who plays jazz for a hobby.

Linda is 31 years old, single, outspoken and very

bright. She got a degree in philosophy. As a student

she was deeply concerned with issuesof discrimina
tion and social justice, and also participated in anti
nucleardemonstrations.Linda . .

(a) is a bank clerk and is active in the feminist
movement

(b) is a plumber

(c) is a bank clerk.

Mark is 28 years old. He hasalwaysbeen a practical
joker and likesto makefun ofother people.He isvery
good at electronics and builds his own hi-fi equip
ment. Mark . ..

(a) likes gardening

(b) likes gardening and likes to record private

conversations

(c) likes tropical fish.

Answers:

I. a (conjunction fallacy c)

2. c (conjunction fallacy a)

3. a (conjunction fallacy b).
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