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OZET:
Sizofreni ve Asperger Bozuklugu'nda zihin kura-
mi: Negatif belirtiler ile iliskisi

Amag: Onceki calismalar Asperger Sendromu (AS) ve sizofreni-
de Zihin kurami (ZK) bozukluklar bildirilmis olsa da bu iki bo-
zuklugun ZK bakimindan birbiriyle karsilastirildigi az sayida ca-
lisma vardir. Ayrica sizofrenide ZK bozukluklarinin belirti boyut-
lari, hastalik siddeti ile iliskisi ve remisyona girmis hastalarda ZK
bozukluklarinin devam edip etmedigi konulari da agikliga ka-
vusmamistir. Bu ¢alismada negatif belirtileri 6n planda olan si-
zofreni hastalarinin ZK performanslarinin, negatif belirtileri 6n
planda olmayan sizofreni hastalarindan farkli ve AS hastalarina
daha yakin oldugu hipotezi incelenmistir.

Yontem: Calismaya yas, egitim dlzeyi ve IQ derecesi bakimin-
dan eslestirilmis, erkek ve eriskin, 14 AS, 20 sizofreni hastasi ve
20 saglikli kontrol alindi. AS tanisi DSM IV tani Olcutlerine gore
konuldu ve hastalarin tanilar iki psikiyatri uzmani tarafindan
ayri ayr yapilan goriusmelerle dogrulandi. Sizofreni tanisi DSM-
IV Tanilari icin Yan Yapilandinimis Klinik Gériisme (SCID-I) Ttirk-
¢e Formu ile kondu. Hastalardaki belirtilerin siddeti Sizofrenide
Negatif Belirtileri Derecelendirme Olcegi (SANS) ve Sizofrenide
Pozitif Belirtileri Derecelendirme Olcegi (SAPS) kullanilarak de-
gerlendirildi. Sizofreni grubu klinik olarak stabil durumda olan
hastalardan olusturuldu. ZK bataryasi birinci ve ikinci derece ZK
(ZK1 ve ZK2) performansini degerlendiren ve yanlis inanci sap-
tamak icin hazirlanan dykiilerden olusturuldu. Her Gg¢ grupta
Wechsler Yetiskinler icin Zeka Olgegi - Revize Form kullanilarak
toplam IQ, sézel anlama, celdiriciden etkilenmeme ve algisal or-
ganizasyon alt faktorleri degerlendirildi. Gruplarin karsilastiril-
masinda parametrik olmayan testler kullanildi. Sizofreni hasta-
lari SANS ile saptanan negatif belirtilerin derecesine gére nega-
tif belirtileri 6n planda olanlar (Sch-HN, n=10) ve olmayanlar
(Sch-LN, n=10) olarak ikiye ayrildi ve karsilastirmali analizler tek-
rar edildi. Her U¢ grupta klinik dlctimler ve ZK performanslari
Spearman korelasyon analizi ile degerlendirildi.

Bulgular: ZK-2 testinde AS ve sizofreni hastalarinin saglkli kon-
trollerden daha dustik puan aldigi ve AS grubunun ZK-1 testin-
de diger iki gruba gore daha dustik bir performans gosterdigi
saptandi. Sch-HN grubundaki hastalar, hem saglikli kontrollere
gore daha dusuk bir ZK-1, hem de Sch-LN grubundaki hastala-
ra gore daha dustk bir ZK-2 perfromansi gosterdiler.

Sonug: Bu bulgular klinik olarak stabil sizofreni hastalarinda ZK
bozuklugunun bulunduguna, ancak AS hastalarinda ZK perfor-
mansinin sizofreni hastalarina gére daha kotu olduguna ve ZK
performansi agisindan en ¢ok bozuklugu olan sizofreni hastala-
rinin negatif belirtileri 6n planda olan hastalar olduguna isaret
etmektedir. Bu hastalar, nérogelisimsel bir bozukluga bagl ola-
rak, tipki AS hastalarinda oldugu gibi ZK becerilerini hi¢ gelisti-
remiyor olabilirler, ya da norodejeneratif bir strecin sonucu
olarak ZK becerilerinde kayip ortaya cikiyor olabilir. AS ve sizof-
renide farkli bicimde etkilenen beyin bélgelerinin, ZK bozuklu-
gu ile negatif belirtiler arasindaki iliskinin ve ZK bozukluklarinin
sizofreninin nérogelisimsel ve nérodejeneratif hipotezleri igin-
deki roltntn aydinlatiimast igin nérogériintileme, norofizyolo-
ji gibi farkli yontemleri kullanan ek ¢alismalar yapiimalidir.

Anahtar sozciikler: Zihin kurami, sizofreni, Asperger sendro-
mu, Asperger bozuklugu, negatif belirtiler, bilissel bozukluklar
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ABSTRACT:
Theory of mind in schizophrenia and Asperger's
syndrome: relationship with negative symptoms

Objective: Although previous studies have shown that the
theory of mind (ToM) ability is impaired in Asperger’s
Syndrome (AS) and in schizophrenia, few controlled studies
compared the ToM performance between the two disorders.
Besides, the relationship between the degree of ToM
impairment and symptom dimensions is unclear, and presence
of ToM impairment in remitted patients with schizophrenia is
controversial. Here, we tested the hypothesis that
schizophrenia patients with prominent negative symptoms
were closer to AS patients and different than schizophrenia
patients without prominent negative symptoms and healthy
controls in terms of ToM functioning.

Method: Fourteen patients with AS, 20 with schizophrenia and
20 healthy controls, matched by age, educational level and IQ
scores were enrolled. AS was diagnosed according to the DSM-
IV criteria and independently confirmed by two psychiatrists.
Schizophrenia patients were diagnosed by the Turkish version
of Structured Clinical Interview for DSM-IV Diagnosis (SCID-I)
and symptom severity was evaluated with the Scale for the
Assessment of Negative and Positive Symptoms. Schizophrenia
group consisted of clinically stable patients. The ToM battery
included stories to assess first and second order false belief tasks
(ToM1 and ToM2). The full-scale 1Q, Verbal Comprehension,
Freedom from Distractibility and Perceptual Organization
scores were assessed by Weschler Adult Intelligence
Scale-Revised (WAIS-R). Non-parametric tests were used to
compare the neuropsychological performances of the three
groups. In order to investigate whether schizophrenia patients
with prominent negative symptoms were similar to AS patients,
schizophrenia patients were divided into high (Sch-HN) and low
(Sch-LN) negative-symptom subgroups by median split. For
these four groups (AS, Sch-HN, Sch-LN, and controls) between
group comparisons were performed. Correlations between the
clinical measures and ToM performance were assessed by
Spearman correlation test.

Results: AS and schizophrenia patients performed significantly
worse than controls in the ToM2 task, while the AS group had
worse ToM1 performance than both schizophrenia patients
and healthy controls. The Sch-HN subgroup had significantly
lower ToM2 scores than the Sch-LN patients, and worse ToM1
functioning than the controls.

Conclusions: These results suggest that clinically stable
schizophrenia patients have ToM impairments. Sch-HN group
performed comparably poorly as the AS group, while the Sch-LN
group was relatively spared. The most profoundly impaired
patients with schizophrenia in terms of ToM functioning were
represented by those with high negative symptoms (Sch-HN).
Similar to AS, as a neurodevelopmental impairment, these
patients may not have developed ToM ability, or they may have
lost their ToM capacity as a result of a neurodegenerative process
during the illness. Supplementary studies using other methods
(e.g., neuroimaging, neurophysiology) may highlight the brain
regions that are affected differentially in AS and schizophrenia,
the relationship of ToM impairments and negative symptoms,
and the role of ToM impairments in the neurodevelopmental or
neurodegenerative hypothesis of schizophrenia.

Key words: Theory of mind, schizophrenia, Asperger’s syndrome,
Asperger’s disorder, negative symptoms, cognitive deficits
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Theory of mind in schizophrenia and Asperger’'s syndrome: relationship with negative symptoms

INTRODUCTION

Theory of mind (ToM) is the ability to attribute mental
states including beliefs, intentions, desires and knowledge
to oneself and others. As originally defined by Premack
and Woodruff in 1978 (1), the ToM ability enables one to
understand mental states of others in order to predict and
explain their behavior. The ability of a person to
understand that others may hold false beliefs that do not
match his or her own knowledge is commonly referred as
first order ToM; the ability to understand that someone
else thinks what a third person believes is a second order
ToM which is generally accepted as a more advanced
ability. Several studies have investigated the ToM
disturbances in various developmental disorders, most
notably autism and related conditions. It has been shown
that individuals with autism (2-4) or Asperger’s Syndrome
(AS) (5-7) may fail to progress through certain cognitive
developmental stages that may further lead to an
impairment in the ToM ability.

In 1992, Frith proposed that ToM impairment might
also lead to inaccurate attribution of mental states to
others and paranoid delusions, as in schizophrenia (8).
According to Frith, in contrast to individuals with autism,
ToM skills in people with psychosis develop normally but
are later ‘lost’ following the first psychotic episode. Since
that time, several studies have investigated the specificity
of ToM impairments in schizophrenia and the relationship
between ToM impairment and various symptom domains.
First of these studies suggested that ToM impairments in
schizophrenia were observed in patients who are currently
in a psychotic episode and particularly with paranoid
symptoms (9,10). While some later studies replicated this
finding (11-13), others have reported that ToM
impairment is not specific to persecutory delusions (14-
17). Several studies have reported that patients with
negative symptoms (15,18-20) or disorganized patients
It has
subsequently been suggested that the ToM deficit in

performed worse on ToM tasks (21,22).

schizophrenia is more strongly linked to negative and
behavioral symptoms than to positive symptoms such as
delusions and hallucinations (23). In general, the precise
relationship between impaired ToM and specific symptom
domains in people with schizophrenia remains
controversial.

Most of the studies mentioned above suggested that

ToM impairment in schizophrenia was observed in
psychotic episodes (9,11,12,14-17,22); and the deficit
may disappear on remission of the episode (10,14).
However, only Pickup and Frith (24) compared
schizophrenia patients in a psychotic episode to remitted
patients; and found that patients with behavioral
symptoms performed significantly worse than both
controls and remitted schizophrenics on a second-order
ToM task. The researchers suggested that ToM
impairment is a state rather than a trait characteristic in
schizophrenia. On the other hand, regarding the trait
hypotheses, several studies found ToM deficits in remitted
schizophrenics (25-27);
schizophrenia patients (26,28).

and also in relatives of

It has been postulated that the progression of ToM
impairment in schizophrenia might be different than that
in autism or related disorders. In autism, ToM impairment
invariably occurs earlier in the development. In fact,
individuals with autism or related disorders may not be
able to develop ToM ability at all. Typically, the
symptoms of schizophrenia do not emerge until
adolescence or early adulthood. Therefore, the ToM
impairment observed in individuals with schizophrenia
may not be evident or studied during early childhood
years.

The severity of the ToM impairment in patients with
schizophrenia is also controversial. Frith and Corcoran
(10) found that schizophrenic patients performed poorly
on both first- and second-order ToM tasks, similar to
patients with autism and AS, whereas other researchers
found intact performance on first order tasks and
impairments only at the second order level (14,19,24).

A number of studies compared the severity of ToM
performance in patients with autism, AS and
schizophrenia (7,12,29). Craig et al. (12), showed that
patients with schizophrenia and AS scored lower than
controls in ToM tasks, while there were no significant
differences between the patient groups. In a forensic
sample, Murphy reported that both AS and schizophrenia
patients had lower ToM performance than the patients
with personality disorders while there was no significant
difference between the former two groups (7). Pilowsky
and colleagues (29) reported that while the patients with
childhood-onset schizophrenia had better performances
than those with autism in the deception task, one of the
tasks that measure ToM ability, the two groups’
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performances in the other ToM tasks were similar and
worse compared to that among controls. These studies
have contraversy in terms of severity of the ToM
impairment and suggest that the second order -but not the
first order- ToM performance of patients with autism, AS
and schizophrenia might in fact be quite similar.

In this study, we aimed to compare the ToM
performance among adult male patients with AS,
clinically stable schizophrenia patients, and age, gender
and 1Q matched healthy controls. We hypothesized that
clinically stable schizophrenia patients have second order
ToM impairment. However, ToM impairment in patients
with AS would be more severe than those observed in
We also
hypothesized the severity of negative symptoms in

clinically stable schizophrenia patients.
schizophrenia would be correlated with the ToM
impairment and the ToM performance of patients with
schizophrenia, patients with prominent negative
symptoms being closer to that observed among AS

patients.
METHOD
Subjects

AS patients:

Patients were recruited from the outpatient psychiatry
clinic of the Psychiatry Department, Ankara University
School of Medicine and the Child Psychiatry Department,
Hacettepe University School of Medicine, Ankara,
Turkey. A diagnosis of AS was made according to the
DSM-IV criteria. Two psychiatrists independently
evaluated the subjects using a structured checklist. Parents
of all subjects were also interviewed to obtain the
subjects’ developmental history. None of the subjects had
language delay. The diagnosis of AS was based on the full
consensus by two clinicians. Clinical Global Impression
(CGI) was used to evaluate clinical severity. Inclusion
criteria were (1) DSM-IV AS diagnosis; (2) right-
handedness; (3) being male; (4) aging between 18-45; (5)
having an at least 8 years of education; (6) a CGI score
lower than 5 (as a proxy for symptom stability). Exclusion
criteria were (1) any neurological disorder; (2) a history of
head trauma resulting in loss of consciousness longer than
30 minutes; (3) substance dependence (except tobacco);
and (4) a WAIS-R Total 1Q lower than 70.

Schizophrenia Patients:

All subjects were evaluated using the Turkish version
of Structural Clinical Interview for DSM-IV Diagnosis
(SCID-I). The final diagnosis of schizophrenia was made
by two psychiatrists each independently endorsed the
diagnose based on all available information. The Scale for
the Assessment of Negative Symptoms (SANS), The
Scale for the Assessment of Positive Symptoms (SAPS)
and CGI were used to evaluate negative and positive
symptoms and clinical severity respectively. SCID-I and
other tools were administered by trained and certified
researchers. Inclusion criteria for the schizophrenia
probands were (1) a DSM-IV diagnosis of schizophrenia;
(2) right handedness; (3) being male; (4) being aged
between 18-45 years (to secure a comparable age
frequency distribution); (5) having an at least 8 years of
education; (6) a CGI score lower than 5 (as a proxy for
symptom stability). Exclusion criteria were (1) any
neurological disorder; (2) a history of head trauma
resulting in unconsciousness longer than 30 minutes; (3)
substance dependence (except tobacco); and (4) WAIS-R
Total 1Q lower than 70. In addition to the clinical scales;
the information about the duration of illness, number of
relapses and age of disorder onset were collected from
schizophrenia patients.

Healthy Control Subjects:

Healthy controls were recruited locally and were
administered SCID-I by a trained rater. Subjects who have
any psychiatric disorder, history of any neurological
disease, head trauma or substance dependence (except
tobacco) and whose IQ scores lower than 70 were
excluded.

Patients with AS, schizophrenia and healthy controls
were matched for age, years of education and WAIS-R
total IQ scores. All subjects or their parents/guardians
gave their written informed consent. The study was
approved by the ethics review committee of Ankara
University.

Clinical Assessment:

Structural Clinical Interview for DSM-1V Diagnosis
(SCID-I). SCID-I is a semi-structured interview for
DSM-IV axis I diagnoses, which is administered by
trained interviewers (30). It consists of 6 modules, and
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usually administered within 25 to 50 minutes. It was
translated into Turkish by Corapg¢ioglu et al. (31).

Clinical Global Impression (CGL.: This scale is used
to evaluate the severity and the improvement of symptoms
in any disorder. Clinicians rate the severity and the
improvement/deterioration of the disorder using their
clinical experience and skills to score from 1 to 7 (32).

The Scale for the Assessment of Negative Symptoms
and the Scale for the Assessment of Positive Symptoms
(SAPS, SANS). These two scales have been developed by
Andreasen (33,34) and have been extensively used to
evaluate the positive and negative symptoms in
schizophrenia. The SANS consists of 5 subscales and 25
items while the SAPS includes 4 subscales and 34 items.
Clinicians score items from 0 to 5 using information
obtained from the patient, the family and the hospital
records, etc. Both scales were translated into Turkish by
Erkog and colleagues and reported to be valid and reliable
(35,36).

Neuropsychological Assessment

The tests were administered and evaluated by two
experienced clinical psychologists, and their overall
agreement was over 90%.

Theory of Mind (ToM) Tests:

The battery included stories to assess first and second
order false belief tasks (ToM1 and ToM?2). All stories
were read aloud twice by the rater and repeated upon
request. The subject was expected to repeat the story and
answer some control questions in order to verify if the
task was comprehended. Each task comprised a short
scenario followed by some set of questions for which,
when answered correctly a point was gained. The answers
were prompted: Fail or pass. The first task (ToM1) was
about ‘John, Mary and the ice-cream man’; and second
task was about ‘Peter and Jane shopping’. After reading
the scenarios, the subjects were asked a naming question,
prompt questions, a reality question, a memory question,
and a belief question. The naming and prompt questions
were expected to control the effect of memory. The
second order task scenarios were based upon those
developed by Perner and Wimmer (37) and by Bowler
(38). These tasks were adapted to the Turkish characters

and cultural context.

Wechsler Adult Intelligence Scale—Revised (WAIS-R):

The battery has been used to evaluate the 1Q of adult
subjects; however, individual sub-tests have also been
utilized extensively in research (39). We used the three
factor solution of WAIS-R as well as the full-scale IQ
score in order to have a more reliable estimate of attention
and comprehension: Verbal Comprehension (Information,
Reasoning, Similarities and Vocabulary), Freedom from
Distractibility (Digit Span, Digit Symbol, and Arithmetic)
and Perceptual Organization (Picture Completion, Object
Assembly, Block Design) (40).

Data Analysis:

We used non-parametric Kruskal-Wallis H and follow-
up Mann-Whitney U tests with Bonferroni correction to
compare the neuropsychological performances of the
three groups. Correlations between the clinical measures,
neuropsychological measures and ToM performances
were calculated by Spearman correlation test. In order to
investigate whether schizophrenia patients with more
prominent negative symptoms were similar to AS
patients, we used median split to divide schizophrenia
patients into high (Sch-HN, n=10) and low (Sch-LN,
n=10) negative-symptom subgroups. With these four
groups (AS, Sch-HN, Sch-LN, and controls) we repeated
the analysis, and reported these later results when
significant.

RESULTS
Demographic and Clinical Variables:

Fourteen AS, 20 schizophrenia patients and 20 control
subjects were included in the study. Age, years of
education and WAIS-R Total IQ scores were similar
among the groups (Table 1). All AS and schizophrenia
patients were out-patients and clinically stable. Six of the
AS patients were on atypical antipsychotic and
antidepressant medication, and the rest of them were
drug-free. All
antipsychotic medication: 15 patients were on atypical

schizophrenia patients were under

antipsychotics, 5 were on classical antipsychotics, and 3
were also on 3-6 mg/day biperiden in addition to the
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Table 1: The sociodemographic and clinical characteristics of patients with AS, schizophrenia and controls (Kruskal-Wallis H and Mann-

Whitney Tests)

Schizophrenia (n=20)
Meanzss (min-max)

AS (n=14)
Meanzss (min-max)

Control (n=20)
Meanzss (min-max)

Age 27+4.75 (20-35) 24.4+7.1 (18-38) 26.5+4.9 (18-37) X’=1.0 p=.38
Education (years) 10.8+2.1 (8-16) 11.3%£1.5 (8-15) 10.4+2.2 (8-16) X’=.82 p=.45
WAIS-R Total IQ 87.9£14.9 (70-118) 88.1£10.8 (73-108) 90.5+12.5 (70-135) X’=.23 p=.79
CaGl 3.55+0.76 (2-4) 4.69£1.01 (3-5) = z=-2.86 p=.004
SANS Total 42.1+20.4 (0-77)

SAPS Total 26.2+21.1 (0-59)

6.80+4.50 (1-18)
3.55%£2.46 (1-10)
18.80+4.37 (12-26)

Duration of illness
Number of relapses
Age of onset

AS: Asperger’s Syndrome, WAIS-R: Wechsler Adult Intelligence Scale-Revised, CGl: Clinical Global Impression, SANS: Scale for the Assessment of Negative Symptoms, SAPS:

Scale for the Assessment of Positive Symptoms

Table 2: Neuropsychological test scores of controls, patients with Asperger's Syndrome (AS), patients with schizophrenia, with

(Sch-HN) or without (Sch-LN) prominent negative symptoms. The results are presented as minimum-maximum and median values.

Test Scores Controls (n=21) AS (n=14) Schizophrenia
Total Sch-HN Sch-LN
(n=20) (n=10) (n=10)
WAIS-R
Verbal Comprehension 20-60 (39) 23-49 (36) 12-62 (41) 12-47 (31) 38-62 (46)
Perceptual Organization 12-45 (26) 16-36 (23) 9-35(22) 9-35(22) 14-32 (22.5)
Freedom from Distractibility 14-40 (30) 19-44 (28.5) 13-49 (28.5) 13-34 (27.5) 25-49 (30)
ToM1 3-4 (4) 2-4 (3) 2-4 (4) 2-4(3) 2-4 (4)
ToM2 2-4(3) 1-3(2) 0-4 (2) 0-2 (2) 1-4 (3)
WAIS-R: Wechsler Adult Intelligence Scale-Revised
antipsychotic drug. SAPS Total score was not in the schizophrenia group than controls (z=-2.5,

significantly different between the Sch-HN and the Sch-
LN subgroups (z=-0.15, p=0.912). Since these two
subgroups were defined on the basis of their SANS
scores, Sch-HN group obviously had a higher SANS score
(z=-3.8, p<0.001). Other clinical details of schizophrenia
patients are presented on Table 1.

Analysis between the groups:

Minimum-maximum and median scores of the
neuropsychological tests are presented in Table 2.
Kruskal-Wallis H test revealed that ToM1 (x*=18.1, df=2,
p<0.001), and ToM2 (x*=24.0, df=2, p<0.001) scores were
significantly different among the groups. Mann-Whitney-
U tests revealed that both AS and schizophrenia groups
had significantly lower ToM2 scores than controls (z=-
4.1, p<0.001 and z=-3.7, p<0.001, respectively). AS cases
had worse ToM1 performance than both control and
patients with schizophrenia (z=-4.5, p<0.001; z=-2.4,
p=0.03, respectively). ToM1 performance was also lower

p=0.012).

There were no significant differences considering
ToM1 and ToM2 scores between patients with AS and
Sch-HN. AS group had lower ToM1 and ToM2 scores as
well as WAIS Verbal Comprehension score than Sch-LN
group (z=-2.6, p=0.009; z=-2.7, p=0.007; z=-2.9, p=.004,
respectively). Sch-HN subjects had lower Toml and
ToM2 scores when compared with controls (z=-3.4,
p=0.001; z=-4.2, p<0.001, respectively). Sch-HN group
also had lower Tom2 and Verbal Comprehension scores
than Sch-LN group (z=-2.7, p=0.007; z=-2.6, p=0.009,
respectively). Sch-LN and control ToM1 and ToM?2 scores
were not significantly different.

Within group correlations among the
WAIS-R, clinical variables and ToM tasks:

Table 3 summarizes the correlations of WAIS-R;
Verbal Comprehension, Freedom from Distractibility, and
Perceptual Organization scores and clinical scale scores
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Table 3: The correlations of WAIS-R and clinical scores with the ToM performances in patients with AS, schizophrenia and controls

(Spearman’s Rho)

ToM1 ToM2
AS Sch Cont AS Sch Cont
WAIS-R Verbal Comprehension 0.52* 0.29 0.28 -0.10 0.55* 0.15
WAIS-R Freedom from Distractibility 0.35 0.10 0.03 0.013 0.41 0.03
WAIS-R Perceptual Organization -0.21 0.08 -0.22 0.04 0.27 -0.26
CaGl -0.45 -0.32 -0.36 -0.45%
SANS Total -0.41 -0.63**
SAPS Total 0.02 -0.096

WAIS-R: Wechsler Adult Intelligence Scale-Revised, CGI: Clinical Global Impression, SANS: Scale for the Assessment of Negative Symptoms, SAPS: Scale for the Assessment of
Positive Symptoms, ToM1: first order theory of mind test, ToM2: second order theory of mind test, AS: Asperger's Syndrome, Sch: schizophrenia, Cont: controls

* p<0.05, **p<0.01

with the ToM test scores in each group. In the AS group,
WAIS-R Verbal Comprehension score was correlated with
the ToM performance. In the schizophrenia group, verbal
comprehension and negative symptom severity were
closely related with the ToM2 performance and there were
no significant correlations between other clinical
variables and ToM performances. We did not find any
significant correlation between WAIS-R and ToM scores
in the control group.

DISCUSSION

Our results suggest that clinically stable schizophrenia
patients have second order ToM impairments. On the
other hand, patients with AS have lower first order ToM
performance than those with schizophrenia patients as
well as controls. These results are not surprising as ToM
impairment has previously been noted both in AS (4-7)
and schizophrenia (21,15,41,42).

In general, we found that patients with AS had worse
ToM performance than patients with schizophrenia. Our
results are in line with the previous studies indicating that
the second order, but not the first order ToM ability is
impaired in schizophrenia (14,19,24,43). Previous studies
which compared the ToM ability in autism, AS and
schizophrenia (7,12,29) showed that ToM performances
were similar in the three disorders. However, there are
some sampling differences between the present study and
the former studies. The sample enrolled by Pilowsky et al.
with childhood-onset
schizophrenia (29) which is generally regarded as a more

was restricted to patients

severe form of the disorder. Therefore, schizophrenia
patients in that study may be more impaired than the

patients in the present study, which in turn may have led
to more prominent deficits in ToM functioning. Similarly,
in another study by Murphy et al. (7), forensic patients
were enrolled and therefore the results of this study may
not be valid for patients ascertained in outpatient clinics.
Furthermore, the mean 1Q among schizophrenia and AS
groups was not comparable in that study.

Our results indicated that SANS Total score was
negatively correlated with ToM functioning which is
consistent with previous studies (15,18,21). When the
schizophrenia patients were divided into high (Sch-HN)
and low (Sch-LN) negative symptom sub-groups, it
became evident that most of the ToM deficits in the
schizophrenia patients might be particularly attributed to
the Sch-HN patients. In fact, the patients with prominent
negative symptoms had significantly lower ToM2 scores
than the Sch-LN patients. Sch-HN group also had lower
first order ToM functioning than the control group. While
some studies reported lower performance in first order
ToM tests (13,41), others did not (14,19,24,43). In details,
Mazza et al. found that first order ToM performance was
negatively correlated with psychomotor poverty scores,
derived from the SANS (41). We showed that the Sch-HN
group performed comparably poorly as the AS group,
while the Sch-LN group was relatively spared. Our results
may support Corcoran and Frith's hypothesis that patients
with prominent negative symptoms might have worse
ToM performance and might not have developed ToM
ability (44). Inspired by this hypothesis, we suggest that
schizophrenia patients may somehow be similar to AS
patients by means of ToM development; as a result of
neurodevelopmental impairment in developing ToM
abilityHowever, another explanation may involve that
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they may have lost their ToM capacity as a result of a
neurodegenerative process during the illness.

The prominent ToM deficit in patients with negative
symptoms may be another reason for the discrepancy
between our results and the other studies that compared
patients with autism/ AS and schizophrenia, since these
studies did not investigate the effect of symptom
dimensions on the ToM performance.

Brune have shown that the ToM performance might be
associated with verbal abilities and attentional functioning
measured by WAIS (45). In four sample groups, balanced
for IQ, we found that the ToM1 and ToM2 performances
were correlated with verbal comprehension scores in the
AS and schizophrenia groups, respectively. Nevertheless
ToM performance was correlated neither with general 1Q
nor attentional functioning. However, the Sch-HN
patients had significantly lower verbal comprehension
performance than the Sch-LN patients. On the other hand,
schizophrenia with prominent negative symptoms
generally correspond to a more ‘severe’ disorder with an
earlier onset, more prominent cognitive dysfunction and a
higher level of loss in social functioning. In this regard we
think that severity of the ToM and verbal comprehension
dysfunctions may attribute to the overall severity of the
disorder.

Even the observed differences among groups were
significant; the relatively small sample size is an obvious
limitation of our study. The mean ToM2 score of the Sch-
LN group was considerably lower than that of the control
group, and with a larger sample this difference may have
also reached significance. Due to the small sample size,
we were also unable to investigate the effects of
potentially important factors like duration of illness and
treatment. Similarly, small sample size did not allow us to
determine the effect of verbal comprehension and
attentional functioning over ToM performance. Another
limitation was the use of verbal ToM tests only. Finally,
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