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1. Introduction
Despite the proven the efficacy of antipsychotic drugs approximately 10-30% of all
schizophrenic patients show poor response or remain resistant to antipsychotic medications,
and up to an additional 30% of patients have partial responses to treatment, meaning that
they exhibit improvement in psychopathology but continue to have mild to severe
symptoms (Barnes, 2011; Miyamoto et al., 2005). The proportion considered to be ‘treatment
resistant’ varies according to the criteria used (Barnes et al., 2003; Barnes, 2011: Conley and
Kelly, 2001; Pantelis and Lambert, 2003). A minority (around 10%) of patients receiving
conventional or atypical antipsychotics do not achieve remission even after the first episode
(Crow et al., 1986; Lambert et al., 2008). More commonly, treatment resistance develops as
the illness becomes progressively more unresponsive to medication (Barnes 2011; Wiersma
et al., 1998). Kane et al. (1988) defined treatment refractoriness as lack of periods of good
functioning for 5 years, no response to two different classes of neuroleptics and presence of
moderate to severe symptomatology including positive and negative symptoms, as well as
disorganized or violent/aggressive behaviour, thought disorder and suicidal ideation.
Predictors associated with an unfavourable response to treatment are cognitive functioning
deficits (Rabinowitz et al., 2000), poor premorbid functioning (Crespo-Facorro et al., 2007;
Duñó et al., 2008), earlier age of onset (Gogtay et al., 2011), duration of untreated psychosis
(Farooq et al., 2009) and male gender (Caspi et al., 2007). It remains uncertain whether
treatment resistant schizophrenia should be considered simply as the more severe end of the
illness spectrum or as a distinct subtype of schizophrenia for which neurocognitive markers
of resistance should be explored (Barnes, 2011).
Social cognition generally refers to mental operations that underlie human transactions,
including perceiving and interpreting social stimuli as well as responding to socially
relevant inputs, such as dealing with intentions and behaviours of others. Theory of Mind
(ToM) or mentalizing, a subdomain of social cognition, is defined as the ability to think
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about people in terms of their mental states (Green et al., 2008a). The bulk of evidence has
shown consistent social cognitive impairments in schizophrenia (Green et al.,2008b), that
can be present at early phases (Brüne et al., 2011; Chung et al., 2008; Couture et al., 2008) and
persist trough different phases of the illness (Green et al., 2011), and several reviews and
meta-analysis have established that patient-control differences on mentalizing skills are
large and persistent across the chronic phase of illness (Bora et al., 2009; Brüne 2005).
Clozapine is the only antipsychotic that has been found to show superior efficacy for
treatment-resistant patients when compared to conventional and atypical antipsychotic
drugs. Clozapine is the most effective antipsychotic for severe refractory schizophrenia
(approximately 30-60% of patients who fail to respond to other antipsychotics may respond
to clozapine), and moderately refractory illness (Barnes, 2011), Further, there are other
important benefits with clozapine, including improvement in cognitive function (Bilder et
al., 2002; Machado de Sousa and Hallak, 2002; Purdon et al., 2001), reduction in suicidality
(Meltzer et al., 2003) and an anti-hostility action or improvement in persistent aggression
and behavioural disturbance (Krakowski et al., 2006; Volavka and Citrome, 2008; Volavka et
al., 2004). Despite of the abundance of findings about social cognitive deficits in
schizophrenia, only a few reports have related these handicaps to the clinical improvement
obtained with antipsychotic treatment. Mizrahi et al. (2007) and Harvey et al. (2006) offered
some evidence that the atypical risperidone and olanzapine enhanced performance on
particular social cognition abilities (Kee et at., 1998; Littrel et al., 2004). Accordingly, Savina
and Beninger (2007) found that olanzapine and clozapine but not typical neuroleptics or
risperidone may either improve ToM ability or protect against its decline, probably by
restoring or improving neural activation at the mPFC. Another study in the same line
carried out by Lund et al. (2002) cohered with these results. Contrary to that, Sergi et al.
(2007) and Penn et al. (2009) found no differences among medications or within each
medication group over time, on these measures. In remitted schizophrenics anomalies in
social cognition were worse in the more severe patients (Sprong et al., 2007) and some of the
abovementioned studies reported reductions of social cognitive dysfunctions with a specific
antipsychotic drug. In this context, the present study attempted to determine which
pharmacological treatment (conventional, atypical antipsychotics or clozapine) exhibited
superior efficacy to improve ToM skills and whether the deficits on ToM might be linked
with resistance to antipsychotic treatment in stable schizophrenic patients. Given that
abnormalities in mentalizing are particularly severe in patients with poor premorbid
adjustment (Duñó et al., 2008), and that poor premorbid adjustment is considered a factor of
refractoriness to treatment, we expected to find a link between the degree of ToM deficit and
an increased risk of antipsychotic drug resistance.

2. Method
Fifty-eight schizophrenic patients fulfilling diagnostic and statistical manual (DSM) IV
criteria were recruited in a consecutive fashion during the years 2001–2005. Subjects who
did not give their consent to participate and those with a visual or auditory disability
limiting test application, neurological disease, or another chronic/acute condition that could
interfere with cognitive performance were not recruited. Patients with additional DSM-IV
diagnosis on Axis I/II were also not recruited. Participants showing an IQ below 70 (Blyler
et al., 2000) were excluded from the study. All subjects were on clinical remission at 5
months after discharge from the Day Hospital of the Psychiatry Unit, Parc Taulí University
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Hospital (Sabadell-Barcelona, Spain). Clozapine treatment was prescribed only to patients
who met the criteria for antipsychotic treatment resistance (Kane et al., 1988).
The schizophrenic group was compared to a control group of forty-eight patients with no
psychiatric diagnosis who had been admitted to the Orthopedics and Surgery Department
of the same hospital. Control subjects were recruited at the same time as the group with
schizophrenia and were matched by sex, age and educational level. The exclusion criteria
for this group included a history of psychiatric disorders, the presence of psychopathology
and distress at the time of the evaluation according to the three global indices of the
Symptom Checklist-90-Revised scale (SCL-90-R) (Positive Symptom Total, Global Severity
Index, Positive Symptom Distress Index) (Martinez-Azumendi et al., 2001) medical
prescription of psychoactive drugs and an IQ score below 70 (Blyler et al., 2000).
Sociodemographic factors of this group are described in Table 1.
2.1 Assessment
Patient’s symptom severity was assessed with the positive and negative syndrome scale
(PANSS) (Kay et al., 1987). Premorbid adjustment with the Premorbid Adjustment Scale
(PAS) (Cannon-spoor et al., 1982; Silverstein et al., 2002). Four false belief ToM tasks were
applied: two first-order tasks, “the cigarettes” (Happé, 1994) and “Sally and Anne” (BaronCohen, 1989) and two second-order tasks, “the burglar” (Happé and Frith, 1994) and “the
ice-cream van” (Baron-Cohen et al., 1985). Stories were read aloud by the examiner and
subjects had to listen and answer two questions. The first one (a ToM question) had to be
answered on the basis of the mental state of one of the characters and concerned that
character’s false belief within the situation. The second one (control question) reflected the
subject’s comprehension of the story. These tasks were rated according to the following:

correct ToM (task score = 1): correct answers in both ToM and control questions;

ToM deficit (task score = 0): failure in ToM question and correct answer in control
question;

comprehension error: correct answer in ToM question and failure in control question or
failure in both (data in this category omitted from the analysis).
Patients were excluded from the study if they showed comprehension errors in more than
two ToM tasks. If the comprehension error was in a second-order ToM task, none of the
second-order ToM tasks were considered for analysis, while first-order ones were. The same
criteria were applied when comprehension errors appeared in first-order ToM
tasks. Subsequently, three categorical subgroups of ToM performance were established for
both first- and second-order tasks by adding up scores as follows: 0=two tasks with scores of
0 (severe ToM deficit); 1=one task scoring 1 and the other scoring 0 (low ToM performance);
2=scoring of 1 in both tasks (good ToM performance). Neurocognitive measures were
grouped into several domains, from basic to high-level processing according to
Nuechterlien et al. (2004) criteria: Speed processing (Trail Making Test A (TMT-A) (Reitan,
1993), Working Memory (Digit Span Backward) (Wechsler, 1999), Executive functions
(Stroop Color-Word (Golden, 1994), Trail Making Test B [TMT-B] (Reitan, 1993), Block
Design (Wechsler, 1999).
Antipsychotic treatment included 3 groups of drugs: conventional, atypical (olanzapine,
risperidone aripiprazol) and clozapine. Drug doses for each group were converted to
haloperidol equivalents (mg/day). Patients were assessed on these all measures at 5 months
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after discharge from hospital, except PANSS scale, which was further administrated at start
and end of hospitalization.
Long-term Follow-up: 6-10 years later these patients were contacted again through
telephone calls. All were retraced except 3 who were dead, 4 who had changed address and
2 who were hospitalized. From the remaining, 21 patients refused to collaborate and 24
accepted and were re-examined. Symptom severity was assessed with the positive and
negative syndrome scale (PANSS) (Kay et al., 1987) and ToM tasks were assessed applying
the same tasks and methodology as stated above.
2.2 Statistical analysis
Socio-demographic data as well as neuropsychology and social cognition measures were
compared in patients and controls by means of either the X2-test (for categorical variables) or
t-tests. Relations among antipsychotic treatment and haloperidol equivalents doses with
PANSS scale were studied through descriptive analysis. Comparative analysis between
social cognition and dosage of haloperidol equivalents were carried out through U MannWhitney tests. Relations between first- and second-order ToM tasks scores and antipsychotic
treatment were studied by the X2-tests. Ordinal regression models were employed to
analyze the association between the results of first-order and second-order ToM tasks with
socio-demographic variables, premorbid adjustment, neuropsychological scores and
antipsychotic treatment as possible explanatory variables of treatment resistance. Starting
with regression models including gender and PAS for social isolation, further explanatory
variables were included if they significantly improved the model fit and yielded maximum
R-square values. Several links for ordinal regression models were considered and those that
yielded maximum R-square values were chosen. Finally, it was proved that the models for
first- and second-order ToM tasks held the assumption of parallel lines (Chen and Meharry,
2004). Statistical analysis was performed with the statistical software packages SPSS, version
PASW 18 version 18.0.0 and R, v. 2.11.1, in particular using the contributed package “exact
RankTests” (Hothorn and Hornik, 2011). P-values below 0.05 were considered statistically
significant. For the long term follow-up measures only a descriptive analysis was carried
out.

3. Results
Sociodemographic and clinical data of schizophrenic patients and controls are shown in
Table 1, as well as, neuropsychological and social cognition measures in Table 2. Clear
differences between patients and controls appeared in independence, paternity and
occupational status. Premorbid adjustment in the patients was poor, worsening from
childhood into late adolescence. Patients scored significantly lower in Trail Making Test A,
Stroop word-colour and Trail Making Test B. Table 3 displays changes over time in PANSS
scale in relation to antipsychotic drugs and dosage haloperidol equivalents at discharge and
follow-up study. Total PANSS scores improved over time in all groups. Patients on
clozapine had higher scores at each PANSS subscales at baseline and lesser scores at the end
of assessment. At the long-term follow-up these scores in general decreased slightly, being
more pronounced for atypical and clozapine. First- and second-order ToM tasks
performance relations to mean dosage of haloperidol equivalents are shown in Table 4.
Dosage haloperidol equivalents were inferior in category 2 on both measures.
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Schizophrenia
group (N=58)
41 (70.7%)
31.4 (8.1)
42 (72.4%)

Control group
(N=48)
36 (75.0%)
33.9 (8.6)
37 (77.1%)

Living with own family

15 (25.9%)

35 (72.9%)

Children

8 (13.8%)

26 (54.2%)

Employed

12 (20.7%)

41 (85.4%)

Males
Age
Years of education =< 8 years

Age of illness onset
Psychiatric diagnosis (DSM-IV)
Paranoid schizophrenia
Non-paranoid schizophrenia
Schizofreniform disorder
Schizoaffective disorder
Global activity (DSM-IV)
SCL-90-R1
Positive Symptom Total
Global Severity Index
Positive Symptom Distress Index
PAS
Childhood
Early adolescence
Late adolescence
Years of illness evolution
Drugs
Mean dose haloperidol equivalents
(mg/day)
Conventional antipsychotic
Atypical antipsychotic
Mixed antipsychotic
Clozapine2
None3
Anticholinergic
Antidepressant

211
p-value

2=23.336;
p<0.001
2=19.650;
p<0.001
2=44.014;
p<0.001

21.6 (4.9)
39 (67.2%)
8 (13.7%)
6 (10.3%)
5 (8.6%)
61.6 (11.7)
24.9 (11.2)
0.27 (0.12)
1.19 (0.20)
0.27 (0.2)
0.39 (0.2)
0.44 (0.2)
9.6 (7.7)
8.7 (7.3)
14 (24.1%)
35 (60.3%)
6 (10.3%)
17 (29.3%)
3 (5.2%)
8 (13.8%)
15 (25.9%)

Results are presented as mean (standard deviation) in case of continuous variables and as frequency (%)
in case of categorical variables. Gender, age, and educational level were matching variables; hence, no
statistical tests for comparison are applied.
1 Mean normative values: Positive Symptom Total, 25.32 (SD: 14.3); Global Severity Index, 0.51 (0.36);
Positive Symptom Distress Index, 1.75 (0.48).
2 Patients on clozapine from the total 35 on atypical antipsychotics.
3 At evaluation, 5 months after discharge.
DSM-IV-Diagnostic and Statistical Manual Disorders, Fourth Edition;
SCL-90-R-Symptom Checlist-90-Revised; PANSS=Positive and Negative Syndrome Scale.

Table 1. Sociodemographic and clinical characteristics of study cohort
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Figure 1a and 1b display relations between antipsychotic drugs and performance of first-order
ToM tasks at discharge and follow-up respectively: 78.6% of patients performed correctly at
discharge, with a slight non-significant advantage for atypical drugs, whereas 83% performed
right, with a moderate advantage for clozapine at follow-up. Figure 2a and 2b display
antipsychotic drugs and performance of second-order ToM tasks at discharge and follow-up:
63.9% of patients performed correctly at discharge, with a slight non-significant advantage for
atypical drugs, whereas 79.2% performed right, with moderate advantage for clozapine at
follow-up study. Tables 5a and 5b show the variables included in the ordinal regression
models for first- and second-order ToM tasks, respectively. The negative sign of the regression
coefficients corresponding to premorbid adjustment (PAS social isolation) in both models
indicates a negative relationship between that variable and the outcome. That is, ordinal
regression analysis revealed a main association between deficits in first-order and secondorder ToM tasks both with poor social premorbid adjustment (social isolation). In first-order
ToM tasks, deficits were also related to poor performance on Trail Making Test B. The test
showed the highest significant association between second-order ToM tasks with block design,
males and clozapine treatment. R-square values amounted to 0,300 and 0.657, respectively. No
association was found between first-order ToM tasks with variables of treatment resistance,
whereas second-order ToM tasks deficits were linked to factors of unfavourable response to
treatment.

Neuropsychological measures
General cognition abilities
Intelligence Quotient
Speed of processing
Trail Making Test A
Working Memory
Digit span backward
Executive function
Stroop word color
Trail Making Test B
Block design
Social cognition measures
ToM category
First order
0
1
2
Second order
0
1
2

Schizophrenia
group (N=58)

Control group
(N=48)

p-value

96.8 (19.2)

104.1(19.5)

t=-1.918: p=0.060

43.1 (16.8)

30.9(10.1)

t=4.333; p=0.000

5.5 (1.1.9)

5.3(1.7)

t=0.708 p=0.481

36.1 (11.2)
106.9 (51.9)
40.6 (11.9)

42.3 (10.7)
84.8 (27.3)
44.1 (11.6)

t=-2833; p=0.006
t= 2.829; p=0.01
t=-1504; p=0.136

11.8%
11.8%
76.5%

0%
0%
100%

11.5%
26.9%
61.5%

4.%
10.6%
85.1%


2=12602; p=0.002
2=6917; p=0.031

Results are presented as mean (standard deviation) in case of continuous variables and as frequency (%)
in case of categorical variables

Table 2. Neuropsychology and social cognition measures of study cohort
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Conventional

Atypical
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Clozapine

POSITIVE
Main measures
Hospitalization starts
Hospitalization ends
5 month after discharge

20.9(4.9)
13.8(3.9)
12.0(3.9)

15.2(7.2)
10.5(4.7)
10.2(3.7)

22.8 (6.6)
13.1 (4.1)
13.7 (4.3)

Follow-up

12.8(3.9)

10.6(3.1)

10.6(4.9)

Hospitalization starts
Hospitalization ends
5 month after discharge

21.9(9.5)
13.8(4.0)
18.5(7.4)

28.7(10.4)
10.5(4.7)
18.8(10.8)

27.4 (13.5)
13.1 (4.1)
14.1 (10.5)

Follow-up

19.0(12.3)

11.7(6.9)

13.4(6.1)

Hospitalization starts
Hospitalization ends
5 month after discharge

43.2(9.5)
33.7 (5.7)
34.1 (8.0)

46.5(10.5)
34.6(12.8)
31.6(9.7)

48.9(8.3)
31.8(8.9)
30.4(10.1)

Follow-up

27.2(9.5)

26.0(12.0)

25.9(8.3)

Hospitalization starts
Hospitalization ends
5 month after discharge

88.0(19.2)
66.9 (11.9)
65.1 (15.1)

90.4(19.3)
62.9(22.2)
61.1(18.8)

97.7(23.9)
66.5(13.2)
58.1(22.7)

Follow-up

59.0(24.5)

48.3(18.5)

49.9(13.3)

NEGATIVE
Main measures

GENERAL
Main measures

TOTAL
Main measures

DOSE HALOPERIDOL
equivalents (mg/day)
Main measures

13.2 (8.4)

4.3

(2.4)

10.3 (6.6)

Long term Follow-up

17.6 (5.4)

8.3 (7.3)

13.2 (7.5)

Results presented as mean (standard deviation). For Main measures N=58: Conventional N=19; Atypical
N=21; Clozapine N=16; A Follow-up N= 24: Conventional N=5; Atypical N=7; Clozapine N=12

Table 3. PANSS changes over time in relation to antipsychotic medication and dose of
haloperidol equivalents (mg/day) in schizophrenics patients
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ToM Tasks
First-Order ToM Tasks
Category 0 + Category 1
Category 2
p value

Discharge
N=58
(N=12) 11.9 (8.0)
(N=46) 7.3 (6.7)

(N=4) 14.3 (8.3)
(N=20) 13.2 (8.1)

U=190.500
p=0.009*

Second-order ToM Tasks
Category 0+ Category 1
(N=20) 10.4 (7.1)
Category 2
(N=38) 7.5 (7.4)
p value

Follow-up
N=24

(N=5) 17.8 (5.1)
(N=19) 13.3 (8.4)

U=276.000
p=0.052

Results are presented as mean (standard deviation) of mean dosage of haloperidol equivalents. Analysis
of distribution between ToM tasks categories with mean dosage of haloperidol at discharge were
carried out with the Mann-Whitney test; *p<0.05 level of significance

Table 4. Relations between first- and second-order ToM tasks performance and mean dosage
of haloperidol equivalents at discharge and follow-up of the schizophrenia group

*Conventional (non-refractory patients): mixed antipsychotic group is included within this group.
Percentage of good performance at ToM tasks were: conventional 26.8%, atypical 30.4% and clozapine
21.4%; (X2=0.194; p=0.908).

(a)
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*Conventional (non-refractory patients): mixed antipsychotic group is included within this group.
Percentage of good performance at ToM tasks were: conventional 12.5%, atypical 25.0% and clozapine
45.8%.

(b)
Fig. 1. (a) Antipsychotic treatment type and first-order ToM tasks at discharge study
(b) Antipsychotic treatment type and first-order ToM tasks at the long term follow-up in a
subsample of the schizophrenia patients
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*Conventional (non-refractory patients): mixed antipsychotic group is included within this group.
Percentage of good performance ToM tasks were: conventional 19.1%, atypical 28.6% and clozapine
16.1% ; (X2=2.084; p=0.353)

(a)
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*Conventional (non-refractory patients): mixed antipsychotic group is included within this group.
Percentage of good performance ToM tasks were: conventional 12.5%, atypical 25.0% and clozapine
41.7%.

(b)
Fig. 2. (a) Antipsychotic treatment type and second-order ToM tasks at discharge study
(b) Antipsychotic treatment type and second-order ToM tasks at the long term follow-up in
a subsample of the schizophrenia patients
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Threshold [ToM1 = 0]
Threshold [ToM1 = 0]
PAS: Social isolation
Trail B
Males
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Regression
coefficient
-3.225
-2.667
-1.990
-0.009
-0.385

95% Confidence
interval
(-4.700; -1.750)
(-4.057; -1.278)
(-3.754; -0.227)
(-0.016; -0.001)
(-1.357; 0.586)

p-value
<0.001
<0.001
0.027
0.026
0.586

The link function applied was the probit link. Pseudos R-square values amounted to: 0.224
(Cox and Snell); 0.300 (Nagelkerke); and 0.184 (McFadden).

Table 5a. Regression coefficients of an ordinal model to explore the relative weight of first
order ToM tasks at predicting treatment resistance factors including premorbid adjustment
(social isolation), trail B and gender as explanatory variables

Threshold [ToM2 = 0]
Threshold [ToM2 = 0]
PAS: Social isolation
Blocks design
Clozapine
Males

Regression
coefficient
-5.975
-0.317
-14.003
0.291
-3.379
-5.580

95% Confidence
interval
(-12.251; 0.300)
(-4.673; 4.040)
(-26.340; -1.666)
(0.033; 0.549)
(-6.734; -0.025)
(-10.775; -0.385)

p-value
0.062
0.887
0.026
0.027
0.048
0.035

The link function applied was the Cauchy link. Pseudos R-square values amounted to: 0.551 (Cox and
Snell); 0.657 (Nagelkerke); and 0.440 (McFadden).

Table 5b. Regression coefficients of an ordinal model to explore the relative weight of
second-order ToM tasks at predicting treatment resistance factors including premorbid
adjustment (social isolation), blocks design, clozapine and gender as explanatory variables

4. Discussion
This study identified distinctive responses on ToM performance with different antipsychotic
medications in stable schizophrenics: initially patients responded relatively better with
atypical antipsychotics in contrast to clozapine and conventional agents. Nevertheless, over
time clozapine provided some hints of better restoration of mentalizing abilities than other
antipsychotics agents. Also, the findings confirmed predictors of unfavourable response to
antipsychotic treatment in patients with poor mentalizing deficits. These predictors include
male gender, social isolation (poor premorbid adjustment), low performance in block design
and receiving clozapine treatment at start higher severity. That constellation of factors
characterized a well-studied subgroup of patients having a poor prognosis. Cohering with
previous findings, the present sample of stabilized schizophrenia outpatients showed
difficulties across diverse interpersonal functions in contrast to healthy controls: they were
mainly less independent, with no children, and either unemployed or disabled. Decreased
premorbid adjustment across age epochs in which full-blown schizophrenia symptoms
appear has also been found in other studies (Strous et al., 2004; Vourdas et al., 2003).
Schizophrenic patients performed worse than control group on both first and second order
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ToM tasks, without differences in intelligence quotient measures. Regarding the links
between ToM performance and antipsychotic medication, the results showed drug’s
positive effects on mentalizing abilities with a tendency to increase over the years in the
restricted subsample re-examined at follow-up meaning perhaps that the deficits in social
cognitive abilities were relatively restored over the long-term. After discharge the patients
who had been prescribed atypical antipsychotic drugs displayed a modest superiority on
mentalizing skills in contrast with those receiving conventional antipsychotic or clozapine.
Almost a decade later, in the follow-up, clozapine showed a modest trend of better efficacy,
despìte that at least a fraction of those patients were highly resistant to treatment and
showed deep second-order mentalizing handicaps when first studied at the start of the
study.This trend may cohered with Savina and Berninger (2007) findings, showing that
clozapine (and olanzapine) improves ToM abilities due to the enhancement of mPFC
function, although they measured that over the short-term. Dosage of antipsychotic was
lower in patients with good performance on mentalizing skills, indicating less illness
severity.
The accumulating evidence suggests that improvement in cognitive function might be
expected to follow reduction of psychotic symptoms, with differences between
antipsychotics at improving cognitive performance, being rather modest and never
normalizing cognitive function (Barnes, 2011; Lieberman et al., 2005). Also, the literature
suggests a parallel path for both atypical antipsychotics in non-resistant patients and
clozapine in resistant ones at improving psychosis and cognition deficits (O’Carroll, 2000;
Keefe and Fenton, 2007). It is worth noting that clozapine treatment remains as one of the
most effective for schizophrenia and consensus treatment guidelines from a wide range of
prominent expert panels specify that (APA, 2004; Goodwin et al., 2009; NICE, 2010),
recommending its use after the failure of 2 adequate trials with other antipsychotics,
including an atypical one, to get adequate response or in patients with persistent suicidal
gestures or ideation. So it would be desirable to introduce clozapine in appropriate time and
dosages (Joober and Boksa, 2010), to improve social cognitive abilities as well as to enhance
pro-social function (Toua et al., 2010; Möller et al., 2011).
Concerning disease state at baseline, before treatment commencement, it is important to
highlight that second-order ToM tasks deficits disclosed well-characterized factors related
with poor prognosis: male gender, (Caspi et al., 2007), poor premorbid functioning (Duñó et
al., 2008; Strous et al., 2004) and executive functioning deficits, specifically planning and
coordination dysfunction (Béchard-Evans et al., 2010; Koelkebeck et al., 2010; Rabinowitz et
al., 2000), together with particular drug regimes (clozapine) required to achieve a quick
clinical stabilization (Barnes, 2011). Severe deficits in social cognition have been repeatedly
shown along these factors (Duñó et al., 2008; Montreuil et al., 2010; Schenkel et al., 2005;
Uhlhaas and Silverstein 2005). It is interesting to note that mentalizing deficits had not been
previously described as a predictor factor of poor response to treatment. Therefore it is
important to note that refractory responses to drug treatment ought to be expected in
patients with poor mentalizing skills especially if they are accompanied with these factors of
poor outcome.
This study had obvious limitations. The ToM tasks employed, although widely used in the
literature, have not been fully validated. The study characterized a substantial homogeneous
sample, but at the long term follow-up study half of the sample did not accept to collaborate
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again thus restricting the weight of those results. In conclusion, our findings reflect
beneficial effects of antipsychotic agents at restoring ToM ability, especially clozapine, in a
sample of stabilized schizophrenics. Also we found second-order ToM tasks deficits as a
predictor factor of poor response to antipsychotic treatment together with others well
described in the literature: male gender, poor premorbid adjustment, executive dysfunctions
(coordination-planning) and clozapine at baseline (higher clinical severity).

5. References
American Psychiatric Association. Practice guideline for the treatment of patients with
schizophrenia, second edition. Am J Psychiatry 2004; 161:1-56.
Barnes TR; Schizophrenia Consensus Group of British Association for Psychopharmacology.
Evidence-based guidelines for the pharmacological treatment of schizophrenia:
recommendations from the British Association for Psychopharmacology. J
Psychopharmacol 2011; 25: 567-620.
Barnes TR, Buckley P, Schulz SC. Treatment-resistant schizophrenia. In: Hirsch SR and
Weinberger D (eds) Schizophrenia. Oxford: Blackwell Publishing; 2003.
Baron-Cohen S. The autistic child’s theory of mind: a case of specific developmental delay. J
Child Psychol Psychiatry 1989; 30: 285-297.
Baron-Cohen S, Leslie AM, Frith U. Does the autistic child have a “theory of mind”?
Cognition 1985; 21: 37-46
Béchard-Evans L, Iyer S, Lepage M, Joober R, Malla A. Investigating cognitive deficits and
symptomatology across pre-morbid adjustment patterns in first-episode psychosis.
Psychol Med 2010; 40: 749-59.
Bilder RM, Goldman RS, Volavka J, Czobor P, Hoptman M, Sheitman B, Lindenmayer JP,
Citrome L, McEvoy J, Kunz M, Chakos M, Cooper TB, Horowitz TL, Lieberman JA.
Neurocognitive effects of clozapine, olanzapine, risperidone, and haloperidol in
patients with chronic schizophrenia or schizoaffective disorder. Am J Psychiatry
2002; 159: 1018-28.
Bora E, Yucel M, Pantelis C. Theory of mind impairment in schizophrenia: meta-analysis.
Schizophr Res 2009; 109: 1-9.
Blyler CR, Gold JM, Iannone VN, Buchanan RW. Short form of the WAIS-III for use with
patients with schizophrenia. Schizophrenia Res 2000; 46: 209–15.
Brüne M. "Theory of mind" in schizophrenia: a review of the literature. Schizophr Bull 2005;
31:21-42.
Brüne M, Abdel-Hamid M, Lehmkämper C, Sonntag C. Mental state attribution,
neurocognitive functioning, and psychopathology: what predicts poor social
competence in schizophrenia best?. Schizophr Res 2007; 92: 151-9.
Brüne M, Ozgürdal S, Ansorge N, von Reventlow HG, Peters S, Nicolas V, Tegenthoff M,
Juckel G, Lissek S. An fMRI study of "theory of mind" in at-risk states of psychosis:
comparison with manifest schizophrenia and healthy controls. Neuroimage 2011;
55: 329-37.
Cannon-Spoor HE, Potkin G, Wyatt RJ. Premorbid Adjustment Scale (PAS). Schizophrenia
Bull 1982; 8: 480–4.
Caspi A, Reichenberg A, Weiser M, Rabinowitz J, Shmushkevich M, Lubin G, Nahon D,
Vishne T, Davidson M. Premorbid behavioral and intellectual functioning in

www.intechopen.com

Mentalizing Skills Deficits in Schizophrenia as a Clue
for Drug Choice: Clozapine Versus Other Antipsychotics on Keeping Outpatients Stable

221

schizophrenia patients with poor response to treatment with antipsychotic drugs.
Schizophr Res 2007; 94: 45-9.
Chen CK, Meharry JH Jr. Using ordinal regression model to analyze student satisfaction
questionnaires. IR Applications 2004; 26: 1-13.
Chung YS, Kang DH, Shin NY, Yoo SY, Kwon JS. Deficit of theory of mind in individuals at
ultra-high-risk for schizophrenia. Schizophr Res 2008; 99: 111-8.
Conley RR and Kelly DL. Management of treatment resistance in schizophrenia. Biol
Psychiatry 2001; 50: 898–911.
Couture SM, Penn DL, Addington J, Woods SW, Perkins DO. Assessment of social
judgments and complex mental states in the early phases of psychosis. Schizophr
Res 2008; 100: 237-41.
Crespo-Facorro B, Pelayo-Terán JM, Pérez-Iglesias R, Ramírez-Bonilla M, Martínez-García
O, Pardo-García G, Vázquez-Barquero JL. Predictors of acute treatment response in
patients with a first episode of non-affective psychosis: sociodemographics,
premorbid and clinical variables. J Psychiatr Res 2007;41: 659-66.
Crow TJ, MacMillan JF, Johnson AL and Johnstone EC The Northwick Park study of first
episodes of schizophrenia II: a randomized controlled trial of prophylactic
neuroleptic treatment. Br J Psychiatry 1986; 148: 120–27.
Duñó R, Pousa E, Miguélez M, Palao D, Langohr K, Tobeña A. Poor premorbid adjustment
and dysfunctional executive abilies predict theory of mind deficits in stabilized
schizophrenia outpatients. Clin Schizophr Relat Psychoses 2008; 2: 205-216.
Farooq S, Large M, Nielssen O, Waheed W. The relationship between the duration of
untreated psychosis and outcome in low-and-middle income countries: a
systematic review and meta analysis. Schizophr Res 2009; 109: 15-23.
Gogtay N, Vyas NS, Testa R, Wood SJ, Pantelis C. Age of onset of schizophrenia:
perspectives from structural neuroimaging studies. Schizophr Bull 2011; 37: 504-13.
Golden CJ. Stroop—test de colores y palabras. Madrid: TEA Editores; 1994.
Goodwin G, Fleischhacker W, Arango C, Baumann P, Davidson M, de Hert M, Falkai P,
Kapur S, Leucht S, Licht R, Naber D, O'Keane V, Papakostas G, Vieta E, Zohar J
Advantages and disadvantages of combination treatment with antipsychotics
ECNP Consensus Meeting, March 2008, Nice. Eur Neuropsychopharmacol 2009;
19:520-32.
Green MF, Penn DL, Bentall R, Carpenter WT, Gaebel W, Gur RC, Kring AM, Park S,
Silverstein SM, Heinssen R. Social cognition in schizophrenia: an NIMH workshop
on definitions, assessment, and research opportunities. Schizophr Bull 2008a; 34:
1211-20.
Green MF, Leitman DI. Social cognition in schizophrenia. Schizophr Bull 2008b; 34: 670-2.
Green MF, Bearden CE, Cannon TD, Fiske AP, Hellemann GS, Horan WP, Kee K, Kern RS,
Lee J, Sergi MJ, Subotnik KL, Sugar CA, Ventura J, Yee CM, Nuechterlein KH.
Social Cognition in Schizophrenia, Part 1: Performance Across Phase of Illness
Schizophr Bull 2011. doi:10.1093/schbul/sbq171
Happé F. An advanced test of theory of mind: understanding of story characters’ thoughts
and feelings by able autistics, mentally handicapped, and normal children and
adults. J Autism Dev Disord 1994; 24: 129-154.
Happé F, Frith U. Theory of mind in autism. In: Schopler E, Mesiboy G, editors. Learning
and cognition in autism. New York: Plenum Press; 1994.

www.intechopen.com

222

Mental Illnesses – Understanding, Prediction and Control

Harvey PD, Patterson TL, Potter LS, Zhong K, Brecher M. Improvement in social
competence with short-term atypical antipsychotic treatment: a randomized,
double-blind comparison of quetiapine versus risperidone for social competence,
social cognition, and neuropsychological functioning. Am J Psychiatry 2006;
163:1918-25.
Hothorn T, Hornik K. exactRankTests: exactRankTests: Exact Distributions for Rank and
Permutation Tests. R package version 0.8-20.
http://CRAN.R-project.org/package=exactRankTests; 2011.
Joober R, Boksa P. Clozapine: a distinct, poorly understood and under-used molecule. J
Psychiatry Neurosci 2010; 35:147-9.
Kane JM, Honigfeld G, Singer J, Meltzer H. Clozapine in treatment-resistant schizophrenics.
Psychopharmacol Bull 1988; 24:62-7
Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS) for
schizophrenia. Schizophr Bull 1987; 13: 261-76.
Kee KS, Kern RS, Marshall BD Jr, Green MF. Risperidone versus haloperidol for perception
of emotion in treatment-resistant schizophrenia: preliminary findings. Schizophr
Res 1998; 31: 159-65.
Keefe RS, Fenton WS. How should DSM-V criteria for schizophrenia include cognitive
impairment?. Schizophr Bull 2007;33: 912-20.
Koelkebeck K, Pedersen A, Suslow T, Kueppers KA, Arolt V, Ohrmann P. Theory of Mind in
first-episode schizophrenia patients: correlations with cognition and personality
traits. Schizophr Res 2010; 119: 115-23.
Krakowski MI, Czobor P, Citrome L, Bark N and Cooper TB. Atypical antipsychotic agents
in the treatment of violent patients with schizophrenia and schizoaffective disorder.
Arch Gen Psychiatry 2006; 63: 622–629.
Lambert M, Naber D, Schacht A, Wagner T, Hundemer HP, Karow A, Huber CG, Suarez D,
Haro JM, Novick D, Dittmann RW, Schimmelmann BG. Rates and predictors of
remission and recovery during 3 years in 392 never-treated patients with
schizophrenia. Acta Psychiatr Scand 2008; 118:220-9.
Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, Rosenheck RA, Perkins DO, Keefe RS,
Davis SM, Davis CE, Lebowitz BD, Severe J, Hsiao JK; Clinical Antipsychotic Trials
of Intervention Effectiveness (CATIE) Investigators. Effectiveness of antipsychotic
drugs in patients with chronic schizophrenia. N Engl J Med 2005;353:1209-23.
Littrell KH, Petty RG, Hilligoss NM, Kirshner CD, Johnson CG. Improvement in social
cognition in patients with schizophrenia associated with treatment with
olanzapine. Schizophr Res 2004; 66: 201-2.
Lund A, Kroken R, Thomsen T, Hugdahl K, Smievoll AI, Barndon R, Iversen J, Landrø NI,
Sundet K, Rund BR, Ersland L, Lundervold A, Asbjørnsen. A"Normalization" of
brain activation in schizophrenia. An fMRI study. Schizophr Res 2002; 58: 333-5.
Machado de Sousa JP, Hallak JE Neurocognitive functioning and facial affect recognition in
treatment-resistant schizophrenia treated with clozapine. Schizophr Res 2008;
106:371-2.
Martínez-Azumendi O, Fernández-Gómez C, Beitia-Fernández M.[Factorial variance of the
SCL-90-R in a Spanish out-patient psychiatric sample]. Actas Esp Psiquiatr 2001; 29:
95-102.

www.intechopen.com

Mentalizing Skills Deficits in Schizophrenia as a Clue
for Drug Choice: Clozapine Versus Other Antipsychotics on Keeping Outpatients Stable

223

Meltzer HY, Alphs L, Green AI, Altamura AC, Anand R, Bertoldi A, Bourgeois M,
Chouinard G, Islam MZ, Kane J, Krishnan R, Lindenmayer JP, Potkin S;
International Suicide Prevention Trial Study Group. Clozapine treatment for
suicidality in schizophrenia: International Suicide Prevention Trial (InterSePT).
Arch Gen Psychiatry 2003; 60:82-91.
Mizrahi R, Korostil M, Starkstein SE, Zipursky RB, Kapur S. The effect of antipsychotic
treatment on Theory of Mind. Psychol Med 2007; 37:595-601.
Miyamoto S, Duncan GE, Marx CE, Lieberman JA. Treatments for schizophrenia: a critical
review of pharmacology and mechanisms of action of antipsychotic drugs. Mol
Psychiatry 2005; 10:79-104.
Möller M, Du Preez JL, Emsley R, Harvey BH. Isolation rearing-induced deficits in
sensorimotor gating and social interaction in rats are related to cortico-striatal
oxidative stress, and reversed by sub-chronic clozapine administration. Eur
Neuropsychopharmacol 2011; 21:471-83.
Montreuil T, Bodnar M, Bertrand MC, Malla AK, Joober R, Lepage M. Social cognitive
markers of short-term clinical outcome in first-episode psychosis. Clin Schizophr
Relat Psychoses 2010; 4:105-14.
National Institute for Health and Clinical Excellence (NICE). NICE Clinical Guideline 82:
Schizophrenia: core interventions in the treatment and management of
schizophrenia in adults in primary and secondary care (update). London (UK):
NICE; 2009. Available: www.nice.org.uk/CG082 (accessed 2010 Mar. 26).
Neuchterlein KH, Barch DM, Gold JM, Golberg TE, Green MF, HeatonRK. Identification of
separable cognitive factors in schizophrenia. Schizophr Res 2004; 72:29-39.
O’Carroll R. Cognitive impairment in schizophrenia. Adv Psychiatr Treatment 2000; 6: 161–
168.
Pantelis C and Lambert TJ Managing patients with ‘‘treatment-resistant’’ schizophrenia.
Med J Aust 2003; 178 (Suppl): S62–S66.
Penn DL, Keefe RS, Davis SM, Meyer PS, Perkins DO, Losardo D, Lieberman JA. The effects
of antipsychotic medications on emotion perception in patients with chronic
schizophrenia in the CATIE trial. Schizophr Res. 2009; 115: 17-23.
Purdon SE, Labelle A and Boulay L. Neuropsychological change in schizophrenia after 6
weeks of clozapine. Schizophr Res 2001; 48: 57–67.
Rabinowitz J, Reichenberg A, Weiser M, Mark M, Kaplan Z, Davidson M. Cognitive and
personality functioning during the decade prior to first hospitalization and early
course of psychotic illness. Br J Psychiatry 2000; 177: 26–32.
Reitan RM. Validity of the trail making test as an indicator of organic brain damage. Percept
Mot Skills 1993; 8: 271-76.
Savina I, Beninger RJ. Schizophrenic patients treated with clozapine or olanzapine perform
better on theory of mind tasks than those treated with risperidone or typical
antipsychotic medications. Schizophr Res 2007; 94: 128-38.
Schenkel LS, Spaulding WD, Silverstein SM. Poor premorbid social functioning and theory
of mind deficit in schizophrenia: evidence of reduced context processing?. J
Psychiatr Res 2005; 39: 499-508.
Sergi MJ, Rassovsky Y, Widmark C, Reist C, Erhart S, Braff DL, Marder SR, Green MF. Social
cognition in schizophrenia: relationships with neurocognition and negative
symptoms. Schizophr Res 2007; 90:316-24.

www.intechopen.com

224

Mental Illnesses – Understanding, Prediction and Control

Silverstein ML, Mavrolefteros G, Close D. Premorbid adjustment and neuropsychological
performance in schizophrenia. Schizophrenia Bull 2002; 28: 157–165.
Sprong M, Schothorst P, Vos E, Hox J, van Engeland H. Theory of mind schizophrenia:
meta-analysis. Br J Psychiatry 2007; 191:5-13.
Strous RD, Alvir JM, Robinson D, Gal G, Sheitman B, Chakos M, Lieberman JA. Premorbid
functioning in schizophrenia: relation to baseline symptoms, treatment response,
and medication side effects. Schizophr Bull 2004; 30:265-78.
Toua C, Brand L, Möller M, Emsley RA, Harvey BH. The effects of sub-chronic clozapine
and haloperidol administration on isolation rearing induced changes in frontal
cortical N-methyl-D-aspartate and D1 receptor binding in rats. Neuroscience 2010;
165:492-9.
Uhlhaas PJ, Silverstein SM. Perceptual organization in schizophrenia spectrum disorders:
empirical research and theoretical implications. Psychol Bull 2005; 131: 618-32.
Volavka J and Citrome L. Heterogeneity of violence in schizophrenia and implications for
long-term treatment. Int J Clin Pract 2008; 62: 1237–45.
Volavka J, Czobor P, Nolan K, Sheitman B, Lindenmayer JP, Citrome L, McEvoy JP, Cooper
TB, Lieberman JA. Overt aggression and psychotic symptoms in patients with
schizophrenia treated with clozapine, olanzapine, risperidone, or haloperidol. J
Clin Psychopharmacol 2004; 24:225-8.
Vourdas A, Pipe R, Corrigall R, Frangou S. Increased developmental deviance and
premorbid dysfunction in early onset schizophrenia. Schizophr Res 2003; 62: 13-22.
Wechsler D. Escala de inteligencia Wechsler para adultos. WAIS III. Madrid: TEA Editores;
1999.
Wiersma D, Nienhuis FJ, Slooff CJ and Giel R. Natural course of schizophrenic disorders: a
15-year follow-up of a Dutch incidence cohort. Schiz Bull 1998; 24: 75–85.

www.intechopen.com

Mental Illnesses - Understanding, Prediction and Control
Edited by Prof. Luciano LAbate

ISBN 978-953-307-662-1
Hard cover, 458 pages
Publisher InTech

Published online 05, January, 2012

Published in print edition January, 2012
In the book "Mental Illnesses - Understanding, Prediction and Control" attention is devoted to the many
background factors that are present in understanding public attitudes, immigration, stigma, and competencies
surrounding mental illness. Various etiological and pathogenic factors, starting with adhesion molecules at one
level and ending with abuse and maltreatment in childhood and youth at another level that are related to
mental illness, include personality disorders that sit between mental health and illness. If we really understand
the nature of mental illness then we should be able to not only predict but perhaps even to control it
irrespective of the type of mental illness in question but also the degree of severity of the illness in order to
allow us to predict their long-term outcome and begin to reduce its influence and costs to society. How can we
integrate theory, research evidence, and specific ways to deal with mental illness? An attempt will be made in
the last conclusive chapter of this volume.

How to reference

In order to correctly reference this scholarly work, feel free to copy and paste the following:
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