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Letter to the Editor

A reply to Dr Corcoran

We are grateful for this opportunity to comment on

Dr Corcoran’s critical commentary (Corcoran, 2008),

published alongside our original study, ‘Humour ex-

perience in schizophrenia : relationship with executive

dysfunction and psychosocial impairment ’ (Tsoi et al.

2008a). Whilst her critique is no doubt a useful general

contribution, some concerns she expressed about our

studymay bemisleading if takenwithout qualification.

Wewould like to emphasize the importance of research

on humour in patients with schizophrenia and to ad-

dress the issues raised, and to comment on the ideas

and future directions proposed by Dr Corcoran.

Poor social functioning is one of the most disabling

clinical features of schizophrenia (APA, 1994). Social

cognition dysfunction may directly contribute to

poor social functioning in patients with schizophrenia

(Roncone et al. 2002 ; Lee et al. 2006). Understanding

and experiencing humour requires social cognition

skills, and as we expected, lower humour recognition

sensitivity in patients was significantly associated

with poor social functioning in our study. Hence we

considered the journalistic ‘double-entendre ’ title of

the commentary, ‘Why research with clinical groups

should give us a good laugh’, in bad taste and un-

dermining of the importance of the subject.

Humour recognition and experience, like many

other social cognition tasks, require coordination of

multiple processes including emotion recognition, vi-

carious arousal, and cognitive understanding of what

other people think (Strayer, 1987). Investigating a mix-

ture of these complex processes such as humour in

schizophrenia has inevitably many limitations. The

most important one, among others, is that when pa-

tients show a deficit in such a task, researchers are

uncertain of the locus of abnormality, i.e. whether or

not a problem in one particular component causes

the observed deficit (Lee, 2007). Nonetheless, we be-

lieve it is important to identify component processes

that lead to disordered social ability in patients with

schizophrenia in order to alleviate, in due course, their

impact on patients’ social functioning. This line of

research would be central in understating the mech-

anisms of anhedonia that may contribute to core symp-

toms of schizophrenia (Meehl, 1989).

Choice of humour stimuli

Familiarity as a confounder

We agree with Dr Corcoran that it is desirable to use

novel clips. However, researchers embarking on this

work should be warned that producing such ‘funny’

clips with high quality is technically highly demand-

ing. Hence, as our study was the first of its kind, we

decided to use a mixture of novel and familiar clips

and examine statistically whether or not controlling

for the number of clips that subjects had previously

seen changed our results. It did not. However, we ac-

cept that the ideal is to include all novel clips. And this

method is one we have adopted in a follow-up study

utilizing functional MRI to examine the neural basis

of humour experience dysfunction in patients with

schizophrenia.

Relevance of humorous stimuli to day-to-day life

Dr Corcoran advocated the use of language-based hu-

mour stimuli, as language provides a strong context

in which intentions are easily delivered to subjects.

However, researchers in this field should consider the

close relationship between linguistic ability and hu-

mour recognition. For example, Johnson found an as-

sociation between higher linguistic ability (measured

with a word recognition task) and better humour

appreciation using language-based-humour stimuli

selected from books and magazines (Johnson, 1992).

Patients with schizophrenia have been shown to have

diminished ability to understand language (Stephane

et al. 2007), in particular understanding metaphors and

irony which are commonly used in language-based

humour (de Bonis et al. 1997). Of course, studies that

specifically focus on the link between social cognition

and language impairments are of interest (Langdon

et al. 2002). However, in our study, we were interested

in whether patients with schizophrenia would show a

deficit in recognizing humour whilst purposefully

minimizing any contribution from linguistic compo-

nents. We therefore consider it important to have a

fine balance between experimental control of potential

confounders and the ecological validity of stimuli

when investigating humour.

Funniness ratings

The funniness rating results seem to have been missed

by Dr Corcoran who wrote ‘While Tsoi et al. report

that they collected funniness ratings, they do not re-

port findings on this. This is a pity. ’ On the contrary,
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the results can be found in page 805, where neither

main effect of group, the clip, nor group-by-clip inter-

action on the funniness ratings was significant. It is

worth noting, however, that Dr Corcoran’s own study

in 1997 also found an absence of group difference

in funniness ratings on visual joke stimuli between

patients and controls. In the commentary, Dr Corcoran

presented two possible explanations as to why pa-

tients might report the same level of funniness of

scenarios as did controls (whilst at the same time

being impaired in recognizing and interpreting visual

stimuli joke stimuli). First, she suggested, patients may

find different aspects of our stimuli funny. We agree

with the possibility of this interpretation, because, as

reported in our main results, although the patients

identified a similar number of funny events as did

controls, they identified more of these outside the pre-

defined window of ‘standard humorous periods’. We

did not understand the second possibility raised by Dr

Corcoran that ‘patients were able to report their hu-

mour level in an acceptable way even though they

may not have understood the jokes ’.

Interpretation of findings and suggestions for

future studies

The Wisconsin Card Sorting Test (WCST) is a well-

established test of general executive function, but, as

Dr Corcoran noted, successful WCST performance

may rely on a number of different cognitive processes.

Accordingly, factor analytical studies have consist-

ently reported three cognitive processes underlying

WCST performance, namely, set-shifting, hypothesis

testing and response maintenance (Greve et al. 2005).

Among WCST performance variables, the number of

perseverative errors, which was used in our study,

may particularly be relevant to set-shifting ability.

This is because a perseverative error occurs when a

subject uses the same card-sorting rule which is no

longer valid. The number of perseverative errors dis-

tinguishes patients with frontal lobe damage, particu-

larly those with dorsolateral prefrontal damage, very

well from non-frontal-lobe damage patients (Demakis,

2003).

Impaired set-shifting ability in patients with schizo-

phrenia (measured by the number of perseverative

errors they made), was significantly negatively corre-

lated with humour detection sensitivity in our study.

We interpreted this finding as supporting a cognitive

theory of humour, proposed by Suls (1972) and further

elaborated by Martin (2006). This cognitive theory

emphasizes the importance of schema. Suls (1972)

considered humour appreciation as a two-step task:

the detection of incongruence in a humorous event

and then reinterpretation of the event (i.e. resolution of

incongruence) based on alternative meanings or possi-

bilities. For the first step, initial humour setting and its

context will ensure that a subject generates a schema in

order to predict a likely forthcoming event from the

situation. The first condition for an event to be per-

ceived as humourous is that the event should be

incongruent with the perceiver’s schema. Then, the

perceiver enters into a problem-solving stage to re-

interpret the event to ‘get the joke’. That is, to perceive

the event as funny, incongruence produced by the

event should not remain incongruous. At this second

stage, set-shifting ability to find alternative meaning is

important. We therefore interpreted the correlation

between impaired set-shifting ability and humour de-

tection in patients with schizophrenia as denoting a

meaningful relationship between them. Accordingly,

the significant between-group difference in humour

detection sensitivity disappeared when the WCST

perseverative error score was controlled for in our

study. Our data and interpretation would therefore be

consistent with Brune et al. (2007) who suggested that

difficulties in holding two schemata together may

contribute to the impairment in mental state attri-

bution in patients with schizophrenia.

Now let us consider Dr Corcoran’s model of two

stages in humour recognition, a general understand-

ing of intention to be funny and ‘specific intentional

inference ’. Dr Corcoran indicated that the intention

to be funny was not a necessary condition, because,

understandably we often find some events funny

without knowing they are supposed to be funny. The

second stage, so called ‘specific intentional inference ’,

related to an appraisal of incongruity by actively con-

sidering its context. We think therefore that this se-

cond stage corresponds to both stages in the cognitive

theory of humour by Suls and Martin. We could then

generate specific hypotheses about whether patients

with schizophrenia are impaired in the detection of

incongruity stage, or, alternatively, the appreciation of

humour stage (during which a set-shifting ability is

required to explore different meanings and resolve the

incongruity). One way of testing these distinct possi-

bilities would be asking patients to report whenever

unexpected (or incongruent) events happened and

comparing those incongruent responses with those

to another condition where they find some events

funny.

It is possible that a patient may not detect the

funniness of comedy clips because they are depressed

or unmotivated. In our study, this possibility was

examined by analysing the relationship between hu-

mour detection sensitivity and depression scores in

patients. As expected, we found that a higher level of

depression was associated with reduced humour de-

tection sensitivity. This is an important point because
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depression might be an intrinsic part of the symp-

tomatology of schizophrenia (Lee et al. 2003). How-

ever, despite controlling for depression scores, we

found a persistent between-group difference in hu-

mour detection sensitivity. This observation adds

weight to our conclusion that humour detection sen-

sitivity is specific to schizophrenia.

Humour recognition and experience may require a

coordination of processing components including

emotion recognition, vicarious arousal, and cognitive

understanding of others. One potentially fruitful

strategy to understanding a complex process such as

humour would be investigating these various compo-

nents in the same group of patients (Lee, 2007). For

example, in our ongoing fMRI study, emotion recog-

nition test (Tsoi et al. 2008b) is used in addition to

executive function and theory-of-mind (ToM) tasks to

investigate the locus of abnormality in humour rec-

ognition in schizophrenia.

Conclusion

In studying humour in patients with schizophrenia,

there is a delicate balance to strike between selecting

optimal stimuli whilst minimizing confounding fac-

tors in order to understand sub-processes underlying

humour. We chose non-verbal humour stimuli to dis-

entangle humour detection from language difficulty.

In addition, we employed WCST perseverative errors

(as a proxy measure of set-shifting ability) and ToM

task (as a measure of ability to understand what

other people think) as a way of further exploring links

between humour appreciation and cognitive ability.

Our key finding of the association between impaired

humour detection and poor social functioning in

patients indicates that there is a pressing need for

more studies. Future studies might want to use dif-

ferent types of humour stimuli to examine whether

patients show a deficit in the understanding of par-

ticular type of humour. An important advance is also

likely to be made if one uses a comprehensive battery

of cognitive and emotional tasks, informed by humour

theory.

We hope that researchers in this area will take heart

from the fact that this addresses an important and

serious aspect of schizophrenia research, and which,

although complex, is able to be done. We believe that a

substantial amount of further research will be required

to understand humour recognition and experience

in patients with schizophrenia. Investigating this

complex process experimentally is difficult and has

many limitations. However, we believe that this area

of research will be important for understanding mech-

anisms underlying social dysfunction in schizo-

phrenia.
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A rejoinder to Lee et al.

I am grateful for the opportunity to continue the

discussion about the use of humorous material in

psychological studies of people with mental health

difficulties. As stated in my original commentary on

Tsoi et al. (2008), my intention is to encourage high-

quality research exploring humour appreciation diffi-

culties in chronic mental health conditions. It is for this

reason that I accepted the invitation both to comment

on the original article (Tsoi et al. 2008) and to present a

rejoinder to Lee et al.’s above Letter. As I am not in-

terested in academic sparring I will not dwell long on

the points raised by Lee et al. Instead I will limit this

rejoinder to two main themes that may be most fruit-

fully considered by would-be researchers in this field.

I would first though like to point out that it was never

my intention to make light of humour deficits and I

am sorry that Lee et al. found my title in poor taste. I

was clearly correct in my assumption that researchers

are a little sensitive when it comes to conducting this

kind of research (Corcoran, 2008).

The value of all scientific study is determined by the

questions we choose to address, the methods we

choose to address those questions and the manner

in which we interpret the data and the statistical

findings. Tsoi et al. (2008) asked good questions, the

answers to which will improve our understanding of

the clinical picture of psychosis. One of the foci in my

commentary was on the methods chosen by Tsoi et al.

in particular their choice of stimuli. It is unfortunate

that methodological choices are so often driven prag-

matically so that we find that we must compromise

best design with what is achievable within a certain

time scale and budget. I am very glad to hear that this

group have developed novel clips for use in their am-

bitious fMRI study.

Some psychological studies of clinical groups ad-

dress questions to do with aetiology or clinical profiles

while others focus more on questions that have the

potential to provide opportunities for psychological

intervention or that provide direct patient benefit.

Thus some have a more direct translational or applied

element than others. In the translational research con-

text in particular, it is sensible to select experimental

stimuli that most closely reflect events or contexts in

the day-to-day social world of patients to maximize

the ecological validity of the research. Most everyday

humour situations require the active processing of

both verbal and non-verbal information. In their desire

for experimental control of the effects of language

processing on humour, Tsoi et al. compromised eco-

logical validity, as Lee et al. acknowledge. Given that

Tsoi et al.’s broad question was to do with improving

our precise understanding of the clinical picture this

was a rational choice. The debate about experimental

control versus ecological validity is an old one but the

choice we make in this regard when working with

clinical groups needs to be determined by the nature

of the broad questions we are examining, the aims of

the research and the philosophy of the research group.

Researchers who are planning studies in the area

should be mindful in their choice of experimental

stimuli so that their findings best reflect their broad

goals. However, even given the role that our broad

aims should play in determining our methodologi-

cal choices, future studies could feasibly include three

sets of humorous stimuli – entirely non-verbal, en-

tirely verbal and a combination of both. In this way we

maximize ecological validity and also take account of

the language (and non-verbal) processing difficulties

associated with psychosis.

The other area I want to address concerns the ef-

fective use of findings from different measures to drive

the interpretation of results and to take knowledge

forward. Here I must begin with an apology to Tsoi

et al. who did (as Lee et al.’s Letter points out) report an

analysis of funniness ratings. I was mistaken in saying

they did not report these findings. In fact they found

no group differences in funniness ratings for the clips.

Thus patients reported experiencing the same level of

humour despite the fact that they had poorer re-

cognition of standard humour moments. Apparently

therefore the groups found different elements within
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the clips funny but reported finding the clips overall

equally funny. Lee et al. did not understand the second

possibility I suggested to account for an intriguing re-

sult like this (indeed similar to Corcoran et al.’s 1997

finding) and I would like to take this opportunity to

clarify the point I was trying to make as it speaks to the

symbiosis between study design and the interpret-

ations we are justified to offer. In proposing that

‘patients were able to report their humour level in an

acceptable way even though they may not have un-

derstood the jokes ’, I simply meant that it was possible

that the patients retained the knowledge that the clips

were intended to be funny and it was this intact

knowledge that enabled them to report seemingly ap-

propriate funniness ratings even though the precise

inferences they made about the meaning of the clips

differed from those made by the control group. This

suggestion is compatible with previous arguments

that the socio-cognitive difficulties seen in schizo-

phrenia can be understood as a compromised online

ability to infer meaning from social material but an

intact store of social semantic information (e.g.

Corcoran & Frith, 1996). In cognitive psychology when

different measures are gathered on the same data the

purpose is most often to probe different sub-processes

or aspects within an overall skill or capacity, often

with a view to test aspects of a cognitive model or

models. In other words, different measures have the

capacity to challenge different aspects of an overall

process. Thus the funniness ratings and the specific

responses to standard humorous moments that Tsoi

et al. collected tell us different things about what is

going on in humour processing. Specifically, using the

Corcoran et al. (1997) model, they probe the general

intentional inference (reflecting the social semantic

store) and the specific intentional inference (reflecting

online social inference) stages respectively. The point

here is that we should endeavour to collect (and report

summary statistics of) data that has the capacity to

inform about different aspects of complex processes,

such as those which fall under the umbrella term of

social cognition. We should then consider this infor-

mation in concert and in relation to the cognitive

models available. Doing so adds a level of sophisti-

cation to the arguments that we are justified in taking

forward into future research. It is pleasing to see that

Lee et al. have presented a more sophisticated in-

terrogation of their preferred cognitive model than

was offered in the original paper. This has been

achieved through better use of the findings gathered

from distinct measures.

I am very much looking forward to reading the fu-

ture work of this group and I hope that others derive

some benefit from the points raised within this debate.
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