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ABSTRACT – Background and Objectives: We investigated idiom comprehension in pa-
tients with schizophrenia, and the involvement of working memory and executive func-
tions in this comprehension.

Methods: Nineteen patients with schizophrenia aged 22-46 years (mean = 34.73 years)
took part in this study, and were matched for age and education level with a control group.
Our assessment consisted of (1) an experimental task assessing idiom comprehension
through short stories, (2) three tasks assessing verbal, visuospatial and multimodal spans,
and (3) four tasks assessing executive functions (Hayling test, Stroop test, Wisconsin Card
Sorting Test and Trail Making Test).

Results and Conclusion: Results highlighted several deficits in the comprehension of
idioms in patients with schizophrenia. An executive deficit is not sufficient to explain
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Introduction

First described schizophrenia1-3, researchers
have emphasized the centrality of language
and communication abnormalities in this dis-
order often illustrated by the difficulty pa-
tients have interpreting figurative forms of
language4. A decade ago, the language disor-
ders observed in patients with schizophrenia
were attributed to difficulty taking account
of the context and planning the discourse.
More recently, other hypotheses have been
put forward to explain figurative language
impairment, notably in idiom comprehension.

Several studies5-8 have reported impaired
idiom comprehension in patients with schizo-
phrenia. The difficulties of these patients are
attributed to a failure to inhibit the literal in-
terpretations of literally plausible idioms,
rather than an inability to process contextual
information8. Recently, it was found that pa-
tients with schizophrenia were impaired on
both literal and idiomatic sentences6. The au-
thors also observed that executive dysfunc-
tion therefore appeared to be one of the factors
responsible for deficits in idiom comprehen-
sion9. The influence of clinical factors on
idiom comprehension in schizophrenia was
investigated6. Results indicated that the sever-
ity of the negative symptoms (i.e., psychomo-
tor poverty symptoms) assessed on the Posi-
tive and Negative Symptom Scale (PANSS)10

was negatively correlated with the patients’
performance on ambiguous idioms: the greater
the severity of their negative symptoms, the
lower their accuracy on ambiguous idioms.

Some authors confirmed that plausible id-
ioms pose more problems to patients with
schizophrenia than implausible ones, and re-
ported that the plausibility of literal interpre-
tations was influenced by salience5. More-
over, results indicated that the severity of the
positive symptoms was negatively correlated
with the patients’ performances on targets
that were semantically unrelated to literal
sentences. In other words, the more severe
the patients’ positive symptoms, the lower
their accuracy on unrelated word targets. Pos-
itive symptoms increased the likelihood of
seeing a semantic relation between a literal
phrase and a word, even though the two were
actually unrelated.

To sum up, few studies have explored idiom
comprehension in schizophrenia up to now
and they have seldom assessed executive func-
tions. No study has simultaneously investi-
gated the impact of familiarity, transparency
and context on the comprehension of idioms in
schizophrenia. Our study was intended to de-
termine whether idiom comprehension in
schizophrenia is influenced by context and
type of expression (transparency and famil-
iarity), and whether it is affected by working
memory and/or executive function deficits.

these difficulties. Nevertheless, the conceptual disorganization observed in the patients
conduce them to not focus their attention on the relevant elements avoiding the compre-
hension of idioms.
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Method

Participants

Nineteen patients (12 males, 7 females)
fulfilling the criteria for schizophrenia ac-
cording to the Diagnostic and Statistical
Manual of Mental Disorders, Version IV
(DSM-IV)11 and the International Classifi-
cation of Diseases, Version 10 (ICD-10)12

were recruited from the Guillaume Régnier
Hospital in Rennes, France. All the patients
were native French speakers. They were all
stable and on antipsychotic medication with-
in the normal recommended range of dosage.
The mean duration of illness in these patients
was 10.45 years (SD = 5.43) (see Table 1). Psy -

chopathology was measured on the PANSS.
The patients’ mean age at the time of assess-
ment was 34.73 years (SD = 6.8), and they
had received 12.10 mean years of education
(SD = 2.15). Depressive patients were ex-
cluded using the Montgomery-Åsberg De-
pression Rating Scale (MADRS)13 (mean
score = 5, SD = 3.33). The comparison con-
trol group consisted of 32 healthy control
participants with no history of psychiatric
disorders. They were recruited from the com-
munity. The schizophrenia and control
groups did not differ significantly on either
age or educational level (Table 1). The pre-
sent study was conducted in accordance with
the ethical guidelines set out by Guillaume
Régnier Hospital.
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Table 1
Demographic and clinical data for patients with schizophrenia and healthy control participants

Patients with schizophrenia Healthy controls
(12M/7F) (17M/15F)

Mean SD Mean SD p value

Age 34.73 6.8 32.4 7.25 .268

Education level 12.10 2.15 13 2.10 .138

Duration of illness 10.45 5.43

PANSS (Positive) 10 2.93

PANSS (Negative) 16 5.20

PANSS (General) 27 5.80

PANSS (Total) 54 10.98

Note. M = male; F = female; PANSS = Positive And Negative Syndrome Scale.

Experimental task

We selected 12 very familiar and very trans-
parent idioms, and 12 less familiar and less
transparent (opaque) idioms. Table 2 lists our
final selection of 24 idioms, together with their
mean familiarity and transparency ratings.

One short narrative was written for each
idiomatic expression. Stories staged events

experienced by two main characters (Antho-
ny and Mickaël) in the course of their every-
day lives. The 24 experimental stories varied
in context (idiomatic vs. ambiguous), trans-
parency level (transparent vs. opaque) and
familiarity level (familiar vs. unfamiliar). The
stories came in three parts (see example in
Fig. 1).
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Table 2
Mean familiarity and transparency ratings of the 24 idioms used

Familiarity Transparency
French idiom score score

Familiar and transparent idioms

Passer l’éponge 4.20 4.66

Literal interpretation: To clean up with a sponge.

Idiomatic interpretation: To forgive someone

Ne dormir que d’un oeil 4.06 4.73

Literal interpretation: To sleep with one eye

Idiomatic interpretation: Hardly be able to sleep

Jouer avec le feu 4.26 4.60

Literal interpretation: To play with fire

Idiomatic interpretation: To take a lot of risk

Gagner le gros lot 4.17 4.32

Literal interpretation: To gain the best prize

Idiomatic interpretation: To benefit suddenly from an exceptional stroke of luck

C’est un jeu d’enfant 4.02 4.28

Literal interpretation: This is a game for children

Idiomatic interpretation: It is easy

Jeter l’argent par les fenêtres 4.21 4.06

Literal interpretation: To throw money out of the windows

Idiomatic interpretation: To be very extravagant

Familiar and opaque idioms

Poser un lapin 4.01 1

Literal interpretation: To place a rabbit [somewhere]

Idiomatic interpretation: To not go to an appointment

Passer un savon à quelqu’un 4.40 1.53

Literal interpretation: To give a soap to someone

Idiomatic interpretation: To scold someone

Se lever du pied gauche 4.23 1.25

Literal interpretation: To get up on the left foot

Idiomatic interpretation: To be in a bad mood

Etre dans de beaux draps 4.53 1.33

Literal interpretation: To be in nice sheets

Idiomatic interpretation: To be in a right mess

A côté de la plaque 4.07 1.05

Literal interpretation: To be next to a manhole cover

Idiomatic interpretation : To make a mistake

Ne pas manquer d’air 4.13 1.46

Literal interpretation: Not to lack air

Idiomatic interpretation: To have a cheek
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Familiarity Transparency
French idiom score score

Unfamiliar and transparent idioms

Pleurer dans le gilet de quelqu’un 1.73 4.20

Literal interpretation: To cry in someone’s cardigan

Idiomatic interpretation: To complain

Etre au bout du tunnel 1.57 4.11

Literal interpretation: To be at the end of the tunnel

Idiomatic interpretation: To emerge from a difficult time

Donner sa chemise 1.40 4.32

Literal interpretation: To give one’s shirt to somebody

Idiomatic interpretation: To be very generous

Avoir un bandeau sur les yeux 1.46 4.60

Literal interpretation: To wear a blindfold

Idiomatic interpretation: To be blind

Avoir les mains libres 1.50 4.25

Literal interpretation: To have empty hands

Idiomatic interpretation: To have the freedom to act

Accorder vos violons 1.66 4.33

Literal interpretation: To tune the violins

Idiomatic interpretation: To reach an agreement

Unfamiliar and opaque idioms

Bâtir des châteaux en Espagne 1.17 1.50

Literal interpretation: To build castles in Spain

Idiomatic interpretation: To form impractical projects

Avoir les dents longues 1.23 1.25

Literal interpretation: To have long teeth

Idiomatic interpretation: To be very ambitious

Monter à l’échelle 1.46 1.13

Literal interpretation: To climb a ladder

Idiomatic interpretation: To take people’s jokes seriously

Baigner dans l’huile 1.40 1.46

Literal interpretation: To bathe in the oil

Idiomatic interpretation: Everything is OK

Il y a à boire et manger 1.53 1.40

Literal interpretation: There is something to drink and eat

Idiomatic interpretation: There are some good and some bad things

Casser sa pipe 1.43 1.05

Literal interpretation: To break one’s pipe

Idiomatic interpretation: To die

The familiarity score ranged from 1 (very unfamiliar) to 5 (very familiar).

The transparency score ranged from 1 (highly opaque) to 5 (highly transparent)



Procedure

The participants’ comprehension of the id-
ioms was assessed in a multiple-choice task
in which they had to choose one of three in-
terpretations of the idiom to finish the story.

The task was administered on a laptop
computer, and the entire experimental para-
digm was computerized with E-Prime 2.0,

which synchronized the images and sounds
of the 24 stories (see Fig. 1). Participants
were tested individually in a quiet room,
where the experimenter settled them in front
of the computer. The 24 stories, displayed
one by one in random order, were preceded
by two practice stories that helped partici-
pants to understand the task procedure.
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Coding the story completion
answers (comprehension)

The participants’ task was to finish each
story by choosing one of three possible end-
ings. Idiomatic answers were the ones in
which the audio material of the chosen pic-

ture expressed the idiomatic meaning of the
expression. Given the aims of our study, we
only analyzed results for the idiomatic an-
swers. The number of answers therefore var-
ied from one participant to another (maxi-
mum = 24).

Figure 1. Screen capture of a story (idiomatic context) just before the participant responds.

Anthony has to forgive this
father.

Anthony has to clean the
windscreen.

Anthony has to move
the car.

Anthony quarrels with his father: heis very
angry because his father will not allow him
to go to he cinema that evening.
Mickaël, whois helping Anthony wash the
car, witnesses the whole.

Mickaël tells Anthony, “You have to it
with a sponge”.



Coding the explanations
for the idiomatic answers
(metapragmatic knowledge)

The participants also had to explain their
choice of ending by answering the question
“Why did you choose this picture?” Their ex-
planations were divided into three categories:

explanations expressing knowledge of the lin-
guistic convention of the idiomatic expres-
sion (LC), explanations relating to the utter-
ance production context (Co), and other
explanations (Others). Examples are given in
Table 3. These explanations were rated by
two independent judges. Inter-rater agreement
was very good (kappa coefficient = 0.91).
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Table 3
Examples of participants’ explanations of idiomatic answers in each category for the story
illustrating the idiom To wipe it with a sponge

Category Example

Knowledge of linguistic convention Because he has to forgive his father.

Utterance production context Because he is angry with his father.

Other explanations Because he wants to.

Assessment of working memory
and executive functions

Working memory was assessed by means
of three span tasks: (1) verbal span task, (2)
spatial span task and (3) multimodal span
task (assessing the central executive).

As far as executive functions are concerned,
we investigated inhibition, shifting (flexibili-
ty) and planning processes. Inhibition abilities
were measured with the Stroop test14,15 and the
Hayling test16,17. To assess shifting processes,
we used the Trail Making Test18 (TMT). Fi-
nally, the WCST was used to assess all three
processes (inhibition, shifting and planning).

Results

Idiom comprehension

Results revealed significant differences be-
tween the two groups on idiom comprehen-

sion (Fig. 2). Regarding the total number of
idiomatic answers, the patients with schizo-
phrenia performed more poorly than normal
control participants (t = 2.26, p < 0.05).

More specifically, the patients with schizo-
phrenia had greater difficulty interpreting the
idiomatic expressions than normal controls in
the idiomatic context (t = 2.41, p < 0.05). Their
scores were also lower than those of controls
when they had to interpret unfamiliar (t = 2.56,
p < 0.05) or transparent (t = 2.73, p < 0.01) id-
iomatic expressions, and there was a trend to-
ward lower scores for opaque idiomatic ex-
pressions (t = 1.83, p = 0.07).

Metapragmatic knowledge

As we can see in Table 4, compared with
healthy controls, the patients with schizophre-
nia tended to justify their responses less by cit-
ing a linguistic convention (t = 1.91, p = 0.06).



Assessment of working memory
and executive functions

The patients with schizophrenia did not
differ significantly from healthy controls on
the working memory tasks (Table 5). For ex-
ecutive functions, however, we observed a
significant difference between the two groups
on the number of errors produced in the
Hayling test (t = -2.22, p < 0.05), with the pa-
tients with schizophrenia producing more er-
rors than the healthy controls. We also ob-
served more perseverative errors in the
WCST for patients with schizophrenia than

for healthy controls (t = 3.49, p < 0.01).
Moreover, it took the patients with schizo-
phrenia longer to complete the TMT than it
did the controls (t = 3.22, p < 0.01).

Relationship between idiom
comprehension, working memory
and executive function
performances

For the patients with schizophrenia, re-
sults failed to reveal any significant correla-
tion between working memory/executive
functions and idiom comprehension.
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Table 4
Breakdown of justifications provided by patients with schizophrenia and healthy controls

Linguistic convention Context Other

Patients with schizophrenia 0.63 0.23 0.14

Healthy controls 0.75 0.17 0.08

Figure 2. Mean number of idiomatic responses in each condition and for each group.



For healthy controls, however, we observed
a significant negative correlation between the
interference score in the Stroop test and the
number of idiomatic answers in an ambiguous
context (Spearman’s rho = -0.45, p < 0.05).
These results indicate that idiom compre-
hension in an ambiguous context is better
when inhibition abilities are good. Finally, we
also observed significant correlations be-
tween TMT Part B completion time and the
total number of idiomatic answers (Spear-
man’s rho = 0.46, p < 0.05), the number of id-
iomatic answers in an ambiguous context
(Spearman’s rho = 0.54, p < 0.05), the num-
ber of idiomatic answers for unfamiliar ex-
pressions (Spearman’s rho = 0.50, p < 0.05),
and the number of idiomatic answers for
opaque expressions (Spearman’s rho = 0.46,
p < 0.05). These results indicate that idiom
comprehension is dependent upon flexibility
abilities.

Relationships between PANSS
scores and comprehension
abilities in patients

The comprehension of idioms, those pre-
sented in an idiomatic context, in an am-
biguous context, the unfamiliar ones, and
opaque ones was correlated with the P2 score
(Conceptual Disorganization, respectively
Spearman’s rho = -0.58, p < 0.05; Spear-
man’s rho = -0.63, p < 0.05; Spearman’s rho
= -0.65, p < 0.05; Spearman’s rho = -0.53, p
< 0.05 and Spearman’s rho = -0.48, p < 0.05).
In other words, the more severe the P2 symp-
tom, the lower their accuracy was.

Discussion

Our study was designed to determine whe -
t her idiom comprehension in schizophrenia is
influenced by context and type of expression
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Table 5
Assessment of working memory and executive functions in patients with schizophrenia and healthy controls

Patients with Healthy
schizophrenia controls

Mean SD Mean SD t value df p

Verbal span 4.94 0.70 5.12 1.09 -0.62 49 0.53

Visuospatial span 4.47 0.84 4.81 0.96 -1.26 49 0.21

Multimodal span 4.15 0.60 4.43 0.94 -1.15 49 0.25

Hayling test

Number of errors
8.57 5.36 5.25 3.60 2.22 49 0.04

Stroop test

Interference score 2.46 4.04 8.08 6.35 -0.77 49 0.23

Wisconsin test

Number of perseverative errors 5.47 7.64 0.72 1.02 3.49 49 0.001

Trail Making Test

Duration Part B
81.26 29.23 55.46 26.66 3.22 49 0.002

Trail MakingTest

Number of errors
0.36 0.59 0.37 1.43 -0.02 49 0.98



(transparency, familiarity), and whether it is
affected by working memory and/or execu-
tive function deficits.

Our results showed that the patients with
schizophrenia had particular difficulty un-
derstanding idioms in an idiomatic context,
as opposed to an ambiguous one, regardless
of the degree of familiarity and transparency
of the expressions. Some studies showed that
plausible idioms are more problematic for
patients with schizophrenia than implausible
ones5,6,8. Our results indicated that this effect
of familiarity and transparency disappeared
when we added the context variable. The id-
iomatic context does not help patients to ac-
cess the nonliteral interpretation. Previous
studies4-8 ascribed the difficulties of patients
with schizophrenia to a failure to inhibit lit-
eral interpretations, rather than an inability to
process contextual information. On contrary,
we believe that they have difficulties to
process contextual information because the
context contained more information and re-
quired to select relevant elements.

Analysis of the justifications supplied by
our patients with schizophrenia highlighted
the difficulty they had processing language, as
they tended to focus on details (contextual,
syntactic, semantic or prosodic) that were not
relevant to the interpretation. We also found
that some patients tried to draw a link between
the story that was presented and their own
concerns, showing that their responses were
centered around their personal experience.

The patients with schizophrenia in our
study performed more poorly than controls on
several cognitive ability measures, most no-
tably verbal inhibition and cognitive flexibil-
ity, reflecting the dysexecutive functioning
that is classically observed in this population.

Results for the healthy controls indicated
that good inhibition abilities are important in

idiom comprehension. In the patients, how-
ever, we did not observe any significant cor-
relations between their cognitive profile and
the results for idiom comprehension. This un-
derlines that an executive deficit is not enough
to explain the difficulties with idiom com-
prehension observed in schizophrenia. More-
over, several interesting results emerged re-
garding the link between the clinical aspects
assessed on the PANSS and idiom compre-
hension. For a start, patients whose thought
processes were disturbed had greater diffi-
culty understanding unfamiliar idioms. The
conceptual disorganization we observed in
the patients prevented them from focusing
their attention on the relevant elements, prob-
ably owing to an impairment of selective at-
tention. In line with first descriptions of
schizophrenia1-3, our study confirmed that
language and communication abnormalities
are central to this disorder. Although the pa-
tients with schizophrenia exhibited dysexec-
utive functioning, our results do not allow us
to conclude that it explained the difficulty
they had understanding idioms. Our results
nonetheless suggest that the difficulties we
observed were linked to a deficit in atten-
tional processes, and we can hypothesize that
there is a dysfunction in information selec-
tion. Attentional processes therefore need to
be explored in greater detail in relation to
the comprehension of figurative language,
and more specifically, the ability to extract
relevant information from a given context,
in order to test our hypothesis.

It is extremely important to explore prag-
matic language abilities in pathologies like
these, as deficits can have a major impact on
aspects of everyday life, particularly social
interactions and social adaptation. The deficits
observed in pragmatic comprehension have
repercussions on patients’ social integration.
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