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THE NORWEGIAN HINTING TASK

Abstract
Introduction: The quality of measures used to assess theory of mind (ToM) in severe mental
illness has not been sufficiently investigated. This study evaluated the psychometric properties
of the Norwegian version of the Hinting Task in schizophrenia, bipolar I and II disorder and
healthy controls.
Methods: The study included 90 patients and 183 healthy controls. Internal consistency, ceiling
effects, discriminatory power and concurrent and construct validity were investigated.
Results: The Hinting Task displayed adequate levels of internal consistency for schizophrenia
and bipolar I disorder. Ceiling effects emerged in all groups except the schizophrenia group.
Schizophrenia patients scored significantly lower than all other groups, but no other significant
group differences were detected. In the schizophrenia group, the Hinting Task’s concurrent
validity was substantiated by significant correlations with measures of neurocognition,
symptoms and functional capacity. In the bipolar disorder groups, however, only a few
significant relationships were found. Correlations between the Hinting Task and a measure of
emotion recognition indicated that construct validity was higher for schizophrenia than bipolar
disorder.
Conclusions: The results suggest that the Norwegian Hinting Task is suited for use in
schizophrenia research and assessment, but caution is warranted when using the test for other
populations.
Keywords: theory of mind; psychometrics; schizophrenia; bipolar disorder; Hinting Task
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1 Introduction
Theory of mind (ToM) is a social cognitive domain often defined as the capacity to infer and
interpret the mental states of others (Brüne & Brüne-Cohrs, 2006). There is a marked
difference in ToM performance between schizophrenia patients and healthy controls (Bora,
Yucel, & Pantelis, 2009; Savla et al., 2013; Sprong et al., 2007), and impaired ToM is related
to levels of negative and disorganized symptoms of schizophrenia (Ventura, Wood, &
Hellemann, 2013). ToM impairment is also significantly negatively correlated with
community functioning in schizophrenia. This relationship is stronger than those between
functioning and other social cognitive domains such as emotion recognition or social
perception (Fett et al., 2011). ToM deficits have also been reported in bipolar disorder (BD;
Bora, Bartholomeusz, & Pantelis, 2016; Samamé, Martino, & Strejilevich, 2015), although
this group is less impaired than the schizophrenia group (Bora & Pantelis, 2016). For BD,
ToM deficits are more consistently reported than other social cognitive impairments. A metaanalysis identified ToM impairments across measures and clinical states in BD patients (Bora
et al., 2016). Both mania and bipolar depression have been linked to more pronounced ToM
deficits compared to euthymia (Bodnar & Rybakowski, 2017; Bora et al., 2016; Hawken et
al., 2016; Ioannidi, Konstantakopoulos, Sakkas, & Oulis, 2015). Significant correlations
between ToM and functional outcome in BD have only been reported in a minority of studies
examining this relationship (Vlad et al., 2018). Comparisons of ToM deficits between
schizophrenia and BD are motivated by overlaps in symptoms and genetic basis, in addition
to the possible role of ToM impairment as an endophenotype of the psychoses (Mitchell &
Young, 2016).
Several tests have been developed for the study of ToM in severe mental illness. Their
psychometric properties are not always known, and the validity of findings is therefore
uncertain. The Social Cognition Psychometric Evaluation (SCOPE) initiative addressed some
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of these issues for schizophrenia (Pinkham et al., 2014). Three ToM measures were included:
Reading the Mind in the Eyes Test (RMET; Baron-Cohen, Wheelwright, Hill, Raste, &
Plumb, 2001), The Awareness of Social Inferences Test (TASIT) - Part III (McDonald,
Flanagan, Rollins, & Kinch, 2003) and the Hinting Task (Corcoran, Mercer, & Frith, 1995).
The Hinting Task, a measure of indirect speech comprehension, displayed the strongest
psychometric properties (Pinkham, Harvey, & Penn, 2018; Pinkham, Penn, Green, & Harvey,
2016): acceptable levels of internal consistency, significant case-control differences and
significant associations with measures of functioning. No clear ceiling effects emerged, but
several other authors have noted a vulnerability to ceiling effects (Davidson, Lesser, Parente,
& Fiszdon, 2017; Green et al., 2008; Roberts & Penn, 2009). Although the Hinting Task has
been translated to several languages and is used in several countries, the psychometric
properties of translated versions are largely unexplored. Additionally, most of the
psychometric research has been done with chronic schizophrenia patients (Pinkham et al.,
2016, 2018) or patients with first-episode psychosis (FEP; Ludwig, Pinkham, Harvey,
Kelsven, & Penn, 2017, Mallawaarachchi, Cotton, Anderson, Killackey, & Allott, 2019) and
little is known regarding the performance of both the original and translated versions in BDonly groups. Studies of translated versions can inform us of a test’s validity in another
cultural setting. For the topic of this paper, the Norwegian version of the Hinting Task, we
expected similar psychometrics to existing versions as Norway is similar to other Western
countries. Finally, investigations of the construct validity (convergent and discriminant
validity) of the Hinting task are scarce. In a recent psychometric FEP study of the Hinting
Task, Mallawaarachchi et al. (2019) reported relatively low convergent validity and moderate
discriminant validity.
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The current study investigates the psychometric properties of the Norwegian
translation of the Hinting Task for patients with schizophrenia, bipolar I disorder (BD-I) or
bipolar II disorder (BD-II) and healthy controls. We have three objectives:
(1) To examine the internal consistency and ceiling effects of the Norwegian version
of the Hinting Task across clinical and healthy control groups.
(2) To investigate the Norwegian version of the Hinting Task’s ability to discriminate
between schizophrenia, BD-I, BD-II and healthy control groups.
(3) To examine the relationship between the Norwegian version of the Hinting Task
and criterion measures of emotion recognition (construct validity), neurocognition, symptoms
and functional outcome (concurrent validity). In all three clinical groups, the Hinting Task
was expected to be significantly correlated with emotion recognition and neurocognition.
Significant correlations with disorganized and negative symptoms in the schizophrenia group
and manic and depressive symptoms in the BD groups were also expected. Finally, we
anticipated that the Hinting Task would be significantly correlated with measures of
functional capacity and social functioning in the schizophrenia group. No predictions were
formulated for explored associations between ToM and functioning in the BD groups, given
conflicting results from previous research.

2 Methods
2.1 Participants
Ninety patients with severe mental illness were recruited from psychiatric units at hospitals in
the Oslo region of Norway. With the exception of one participant, all received outpatient care.
The distribution of DMS-IV (American Psychiatric Association, 2000) diagnoses was as
follows: schizophrenia = 25, schizoaffective disorder = 5, BD-I = 31 and BD-II = 29. Patients
with schizophrenia and schizoaffective disorder were grouped together. Diagnoses were based
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on the Structured Clinical Interview for DSM-IV (SCID-I; First, Spitzer, Gibbon, &
Williams, 1997) conducted by trained psychologists/psychiatrists (k = 0.77, 95% CI 0.600.94). One hundred and eighty-three healthy participants from the same geographic area were
randomly selected from national statistical records and recruited via letters. Inclusion criteria
included Norwegian (or another Scandinavian language) as first language and/or all
compulsory schooling in Norwegian, age between 18 and 65, no history of head trauma that
required hospitalization or neurological disorder and IQ above 70. Current IQ was estimated
with the two-subtest version of the Wechsler Abbreviated Scale of Intelligence (WASI;
Wechsler, 2007). In addition, healthy control participants were excluded if they or a firstdegree relative had a history of severe mental illness, or if they presented with a current
substance abuse disorder. Demographic characteristics are presented in Table 1. All
participants were part of the Thematically Organized Psychosis (TOP) study at the Norwegian
Centre for Mental Disorders Research (NORMENT). The study was approved by the
Regional Committee for Medical and Health Research Ethics and the Norwegian Data
Inspectorate. A complete description of the study was provided to all participants before
giving written informed consent.
2.2 Social cognitive measures
The Hinting Task (Corcoran, Mercer, & Frith, 1995) was designed to assess the ability of
patients with schizophrenia to understand the true intent of indirect speech. It consists of 10
written vignettes read out loud by the administrator. Each vignette describes a brief
interaction between two characters and concludes with one of them suggesting something in
indirect speech (dropping a hint). The participant is asked to answer a question about the
character’s intentions. The maximum score is 20, lower scores representing more impaired
ToM. The translation of the Hinting Task was carried out by a Norwegian expert on social
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cognition, then back-translated by a cognition expert fluent in both Norwegian and English. It
has been approved as the official Norwegian version.
Emotion recognition was measured with Pictures of Facial Affect (PFA; Frommann,
Streit, & Wölwer, 2003). It contains 28 photographs of faces and requires the participant to
judge which basic emotion (happiness, anger, fear, sadness, surprise, disgust, neutral) is
expressed. PFA is scored as percent correct answers.
2.3 Neurocognitive measures
Neurocognition was assessed with the Norwegian version of the MATRICS Consensus
Cognitive Battery (MCCB; Nuechterlein et al., 2004), minus the social cognitive subtest. It
was excluded as previous Norwegian research indicated that it failed to detect social cognitive
impairment in schizophrenia (Holmén et al., 2010). A mean neurocognitive composite score
was computed based on T-scores of the seven remaining tests. Two patients had a missing
score on one MCCB subtest. For these participants the respective group means were inserted.
2.4 Symptom measures
Psychotic symptoms were assessed with The Positive and Negative Syndrome Scale (PANSS)
for Schizophrenia (Kay et al., 1987). The five-factor PANSS model by Wallwork, Fortgang,
Hashimoto, Weinberger, & Dickinson (2012) was used. One patient with schizophrenia had
missing scores on two PANSS items. The mean item scores of the schizophrenia group were
inserted before the factor scores was computed. Depressive symptoms were measured with
the Calgary Depression Scale for Schizophrenia (CDSS; Addington, Addington, & Schissel,
1990). Manic symptoms were measured with the Young Mania Rating Scale (YMRS; Young
et al., 1978). One participant with BD-I had a missing score on item 2 of the YMRS, hence
the BD-I group mean was inserted.
2.5 Functional measures
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Attainment-based social functioning was assessed with the Social Functioning Scale (SFS;
Birchwood, Smith, Cochrane, Wetton, & Copestake, 1990), a 76-item self-report
questionnaire measuring seven components of social functioning. The Norwegian SFS,
validated for both schizophrenia and BD (Hellvin et al., 2010), was used. A mean composite
score was computed based on the seven subscores. One participant in the BD-II group had a
missing score on one subscale, and the mean of the BD-II group was inserted. Non-social
functional capacity was measured with the Brief University of California San Diego (UCSD)
Performance-based Skills Assessment (UPSA-B; Mausbach, Harvey, Goldman, Jeste, &
Patterson, 2006). UPSA-B contains two subscales (finance and communication), and the
functional capacity of participants is assessed through role-play. In the current study the total
score (0-100) of UPSA-B was used. SFS was administered to all participants, while UPSA-B
was only administered to patients due to an anticipated ceiling effect in the healthy control
group.
2.6 Statistical analyses
All statistical analyses were performed using The Statistical Package for the Social Sciences
version 25 (SPSS, Inc., Chicago, IL, USA). Variables were checked for normality with the
Kolmogorov-Smirnov test, skewness and kurtosis statistics and visual inspection of
histograms and Q-Q-plots. Most variables were non-normally distributed in at least one of the
three clinical groups. The distribution of the Hinting Task variable was particularly skewed
(skewness [SE]/kurtosis [SE]: schizophrenia = -1.48 [0.43]/2.46 [0.83], BD-I = -1.48
[0.42]/2.17 [0.82], BD-II = -0.75 [0.43]/-0.50 [0.85], healthy controls = -1.14 [0.18]/1.85
[0.36]), with a large number of high scores across groups. Cronbach’s α was used to evaluate
internal consistency of the Hinting Task. Additionally, score frequencies on the Hinting Task
were examined for ceiling effects. To compare the performance of the clinical and healthy
control groups on the Hinting Task, the non-parametric Kruskal-Wallis test was used,
7
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followed up by pairwise comparisons with Bonferroni corrected p-values when significant
main effects were detected. The effect size r (z/√N) was calculated for all non-parametric
comparisons (Durlak, 2009; Field, 2013). ANOVAs, Kruskal-Wallis tests and chi-square tests
were used to compare groups on demographic, clinical, cognitive and functional measures.
Concerning the investigation of construct and concurrent validity, relationships between the
Hinting Task and clinical, cognitive and functional measures were examined with
correlational analyses (Pearson’s r). For these analyses, the Hinting Task scores were logtransformed. Two-tailed tests were applied for all statistical analyses.
3 Results
3.1 Internal consistency and ceiling effects
Cronbach’s α in the schizophrenia (α = 0.76) and BD-I (α = 0.72) groups approached a
generally accepted level of internal consistency (α = 0.8; Field, 2013), while the α in the
healthy control group was lower (α = 0.59). The estimated internal consistency in the BD-II
group was also low (α = 0.55) and biased by the exclusion of three items with zero variance.
Removal of some items improved α in the schizophrenia group, but the exclusion of these
items had a detrimental effect on the α in the other groups. Accordingly, no single item
consistently improved α in all clinical groups if removed. Only one participant scored at
ceiling in the schizophrenia group. In the other groups, however, substantial ceiling effects
emerged: The BD-I group had 6 (19.35%), the BD-II group had 7 (24.14%) and the healthy
control group had 44 participants (24.04%) reaching maximum score.
3.2 Group comparisons
Between group comparisons are presented in Table 2. The schizophrenia group (M =
15.10, SD = 3.56) displayed significantly lower scores on the Hinting Task than the BD-I
group (M = 17.32, SD = 2,66, p = .014, r = -.39), the BD-II group (M = 18.24, SD = 1.62, p <
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.001, r = -.55) and the healthy control group (M = 18.33, SD = 1.68, p < .001, r = -.41). All
other group differences on the Hinting Task were non-significant.
3.3 Construct and concurrent validity
Results from the analyses of construct and concurrent validity can be found in Table 3.
Performance on the Hinting Task was significantly associated with PFA in the schizophrenia
(p = .014), but not the BD groups. Scores on the Hinting Task were significantly correlated
with scores on MCCB in the schizophrenia and BD-I groups (both ps = .006). In addition, the
Hinting Task was significantly negatively correlated with the PANSS negative factor (p =
.025) and the PANSS disorganized factor (p = .018) in the schizophrenia group. In contrast,
no significant correlations were found between scores on the Hinting Task and clinical scales
in the BD-I group. In the BD-II group, however, the Hinting Task was significantly
negatively correlated with the PANSS disorganized factor (p = .017). Concerning functional
measures, the Hinting Task score was significantly positively correlated with scores on
UPSA-B (p = .010) in the schizophrenia group. No other significant correlations between the
Hinting Task and functional measures were found across groups.
4 Discussion
4.1 Internal consistency and ceiling effects
The current study suggests that the Norwegian translation of the Hinting Task is comparable
to the original version regarding internal consistency in schizophrenia and healthy control
samples (Pinkham et al., 2016; 2018). A similar level of internal consistency has also been
reported in FEP (Mallawaarachchi et al., 2019). In the present study, internal consistency in
the BD-I group approached an acceptable level, in contrast to the BD-II group, where internal
consistency was poor. The low estimates for the BD-II and healthy control groups are
presumably related to the narrow range of scores in these groups. Substantial ceiling effects
emerged in three of four groups. The proportion of scores at ceiling in the healthy control
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group was more than twice as large as in previous studies (Ludwig et al., 2017; Pinkham et
al., 2016; 2018). These ceiling effects are presumably related to high IQs, young ages and
short duration of illness across groups in the current study.
4.2 Group comparisons
As expected, the schizophrenia group performed significantly worse on the Hinting Task than
both BD groups and the healthy control group. The effect size of the difference between the
schizophrenia and healthy control group was r = .41. The effect size r is a base-rate sensitive
estimate (affected by dissimilar group sizes; McGrath & Meyer, 2006). Thus, r estimates of
differences between clinical groups (n = 29-31) and the healthy control group (n = 183) in this
study were deflated and interpreted in light of this. When adjusted for base-rate inequalities, r
= .41 is considered a large effect size (Cohen, 1992). This finding is in line with previous
studies (Bora, Yucel, & Pantelis, 2009; Corcoran & Frith, 2003; Corcoran, Mercer, & Frith,
1995; Pinkham et al., 2016).
Performance differences on the Hinting Task between schizophrenia and BD-I and
schizophrenia and BD-II were medium-large (r = .39) and large (r = .55), respectively. Other
studies that have compared schizophrenia and BD samples on the Hinting Task either found
no difference (Donohoe et al., 2012; Thaler et al., 2013) or failed to report effect sizes (Lahera
et al., 2015). However, as means and standard deviations of the schizophrenia and BD groups
were provided in these studies, effect sizes of the differences can be calculated. All effect
sizes were medium or small (d = .64, d = .31, d = .27). High IQs and low levels of manic and
depressive symptoms in the current BD sample compared to previous studies might partly
explain this disparity.
The BD groups were not significantly different from the healthy control group on the
Hinting Task, contrary to expectations. Effect size estimates revealed that the difference was
greater between BD-I and healthy controls than between BD-II and healthy controls. In the
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meta-analyses by Samamé et al. (2015) and Bora et al. (2016), BD patients scored
significantly lower than healthy controls on the Hinting Task (Hedge’s g = .45 and d = .47,
respectively). Even though the difference between BD-I and healthy controls in the current
study was non-significant, the effect size (r = .14) was not very different from the effect size
reported by Samamé et al. (2015) and Bora et al. (2016), if adjusted for base-rate inequalities
(McGrath & Meyer, 2006). All effect sizes are medium. With greater power in the present
study the difference between BD-I and healthy controls might have become statistically
significant. As predicted, the BD-I and BD-II groups did not differ significantly on the
Hinting Task. While the Hinting Task is relatively undemanding, more complex ToM
measures might be able to discriminate between BD subtypes.
4.3 Construct and concurrent validity
The Hinting Task and PFA were significantly correlated in the schizophrenia group. It was
expected that these measures would be significantly, but not highly, correlated, given that
ToM and emotion recognition are theoretically related, but separate domains of social
cognition. Some factor analyses suggest that emotion recognition and ToM load on one factor
(Browne et al., 2016; Buck, Healey, Gagen, Roberts, & Penn, 2016; Lysaker et al., 2013),
others do not (Mike et al., 2019). In the FEP study by Mallawaarachchi et al. (2019), the
correlation between the Hinting task and facial emotion recognition was r = .33, slightly
lower than our finding for schizophrenia (r = .44). Mallawaarachchi et al. (2019) consider this
finding to represent only a moderate degree of discriminant validity. We would argue that a
correlation of this magnitude is expected, taking into account that both ToM and emotion
recognition are social cognitive domains. In the BD groups, the correlations between the
Hinting Task and PFA were weaker than expected. A reason might be the lack of variation in
both Hinting Task and PFA scores in these groups (Goodwin & Leech, 2006).
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As expected, scores on the Hinting Task were significantly correlated with MCCB in
both the schizophrenia and BD-I groups. These variables were not, however, significantly
related in the BD-II group, perhaps due to the narrow range of Hinting Task scores in this
group (Goodwin & Leech, 2006). The significant negative correlations between the Hinting
Task and negative and disorganized symptoms in schizophrenia are in line with previous
research (Fett, Maat, & GROUP Investigators, 2013; Greig, Bryson, & Bell, 2004; Ventura et
al., 2013; Vohs et al., 2014). No significant correlations were found between manic symptoms
and performance on the Hinting Task in the BD groups. However, a large majority of the BD
sample scored below a recommended clinical cut-off (YMRS < 8; Tohen et al., 2009).
Absence of a significant correlation might therefore be related to a restricted range of manic
symptoms (Goodwin & Leech, 2006).
No significant correlations were evident between depressive symptoms, measured
with CDSS or PANSS depressive factor, and the Hinting Task in the BD groups, contrary to
expectation. However, in the BD-II group both correlations were of a moderate size (both r =
0.36). This suggests that Hinting Task performance may be related to depression in BD-II. In
regards to the CDSS, it is possible that this measure did not accurately assess severity of
bipolar depression. Psychometric evaluations suggest that the CDSS is more specific for
assessment of depression in schizophrenia than other frequently used depression measures
(Grover et al., 2017). Nevertheless, the level of depressive symptoms in the BD-I group was
low, and only two patients had CDSS scores > 8. The lack of significant correlations might
therefore be related to a restricted range of depressive symptoms in this group (Goodwin &
Leech, 2006).
We expected performance on the Hinting Task to be significantly positively correlated
with performance on measures of both functional capacity (UPSA-B) and social functioning
(SFS) in the schizophrenia group. However, only the relationship with UPSA-B was
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significant. The association with functional capacity replicates findings from the SCOPE
studies, but these studies also reported a significant correlation with social functioning
(Pinkham et al., 2016; 2018). The SCOPE studies, however, employed an informant-rated
measure of social functioning, not a self-report measure such as SFS. Nevertheless, other
previous studies have investigated the association between the Hinting Task and SFS, and
consistently reported strong, significant relationships (Bora, Eryavuz, Kayahan, Sungu, &
Veznedaroğlu, 2006; Brown, Tas, Can, Esen-Danaci, & Brüne, 2014; Martínez-Domínguez,
Penadés, Segura, González-Rodríguez, & Catalán, 2015). Confounding factors, like social
networks, personal resources and family support, in the current sample might explain the
absence of a significant relationship between ToM and social functioning across groups. None
of the correlations between functional outcome variables and the Hinting Task were
significant in the BD groups. This finding is in line with other studies (Barrera et al., 2013;
Lahera et al., 2015; Martino et al., 2011). More complex and ecologically valid ToM
measures might be needed to consistently detect significant correlations between functioning
and ToM in BD. Only a handful of studies have employed such measures in BD samples to
date (Feyerabend et al., 2018; Lee et al., 2013; Montag et al., 2010; Rowland et al., 2013),
and the relationships with functional outcome in BD populations have not yet been
investigated.
4.4 Conclusion
Limitations of the study include small sample sizes for the clinical groups, that depression
was assessed with an instrument more suitable for one clinical group (schizophrenia), and the
lack of other ToM measures. The clinical groups were also heterogeneous in regard to age,
symptoms, medication, age at onset and duration of illness. Accordingly, no conclusions can
be drawn for specific subgroups of patients.
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In conclusion, the Norwegian version of the Hinting Task distinguished schizophrenia
patients from BD patients and healthy controls, had adequate levels of internal consistency in
the schizophrenia and BD-I groups, and was related to symptoms and functional capacity in
the schizophrenia group. It did not discriminate between BD patients and healthy controls,
was not related to BD symptoms or functional outcome variables in the BD groups. Finally, it
showed poor internal consistency in the BD-II group and a clear ceiling effect in both BD
groups. We consider the Norwegian version of the Hinting Task to be suitable for the
assessment of ToM in individuals with schizophrenia. However, it may not be difficult
enough to properly measure ToM across diagnoses in scientific studies. A possible solution to
this problem is to adapt the test by including more difficult items with less clear hints
(Marjoram et al., 2005). For now, caution is warranted when using the test for populations
other than schizophrenia.
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Table 1. Demographics & clinical characteristics.
SZ
(n = 30)

BD-I
(n = 31)

BD-II
(n = 29)

HC
(n = 183)

Statistics

p

Post hoc analysis

Gender, male, n (%)

18 (60.00)

14 (45.16)

11 (37.93)

102 (55.74)

χ2 (3) = 4.55

.208

Age, years, Md (Range)

27 (19-59)

30 (19-63)

29 (18 - 53)

34 (18-55)

H (3) = 2.46

.483

Education, years, Md (Range)

12 (9-18)

15 (10-17)

13 (9-18)

15 (10-20)

H (3) = 37.44

<.001

SZ < BD-I, HC; BD-II < HC

NART, M (SD) a

21.83 (8.67)

18.10 (7.42)

16.73 (8.66)

15.65 (7.09)

F (3) = 6.29

<.001

HC < SZ

WASI IQ, M (SD)

102.0 (13.9)

111.8 (10.6)

113.2 (9.1)

115.9 (9.2)

F (3, 57.70) = 10.14

<.001

SZ < BD-I, BD-II, HC

Demographics

Clinical scales
PANSS Pos, Md (Range)

9.5 (4-17)

5 (4-8)

4 (4-9)

H (2) = 46.15

<.001

BD-I, BD-II < SZ

PANSS Neg, Md (Range)

14 (7-27)

7 (6-16)

7 (6-20)

H (2) = 32.89

<.001

BD-I, BD-II < SZ

PANSS Dis, Md (Range)

6 (3-11)

3 (3-7)

3 (3-6)

H (2) = 22.23

<.001

BD-I, BD-II < SZ

PANSS Exc, Md (Range)

5 (4-12)

5 (4-8)

4 (4-8)

H (2) = 4.56

.102

7.70 (2.64)

7.19 (2.63)

8.55 (2.56)

F (2) = 2.06

.133

PANSS Dep, M (SD)
YMRS, Md

(Range) b

2 (0-12)

1 (0-10.3)

2 (0-15)

H (2) = 1.68

.432

2.5 (0-14)

3.0 (0-16)

7.0 (0-17)

H (2) = 4.79

.091

GAF-S, M (SD)

52.73 (12.30)

64.84 (9.53)

60.59 (9.83)

F (2) = 10.15

<.001

SZ < BD-I, BD-II

GAF-F, Md (Range) c

46.5 (35-85)

65 (43-85)

60.50 (40-78)

H (2) = 20.08

<.001

SZ < BD-I, BD-II

Illness course
AAO, Md (Range)

24 (7-43)

21 (15-49)

20 (11-42)

H (2) = 3.66

.161

DOI, Md (Range)

4 (0-44)

6 (0-44)

8 (0-35)

H (2) = 4.05

.132

Antipsychotics

23 (76.67)

11 (35.48)

10 (34.48)

χ2 (2) = 13.90

.001

BD-I, BD-II < SZ

Antiepileptics

1 (3.33)

5 (16.13)

12 (41.38)

χ2 (2) = 13.78

.001

SZ < BD-II

0 (0)

6 (19.35)

2 (6.90)

χ2 (2) = 7.26

.026

4 (13.33)

6 (19.35)

8 (27.59)

χ2 (2) = 1.89

.390

CDSS, Md (Range)

Medication, n (%)

Lithium
Antidepressants

AAO = Age at onset, BD-I = Bipolar I disorder, BD-II = Bipolar II disorder, CDSS = Calgary Depression Scale for Schizophrenia, DOI = Duration of illness, GAF-F = Global Assessment of
Functioning – Functioning, GAF-S = Global Assessment of Functioning – Symptoms, HC = Healthy controls, M = Mean, NART = National Adult Reading Test, PANSS = Positive and
Negative Syndrome Scale for Schizophrenia, SZ = Schizophrenia, SD = Standard deviation, YMRS = Young Mania Rating Scale.
a = NART (number of incorrect answers) missing scores: BD-II = 3, b = YMRS missing scores: SZ = 3, BD-I = 1, c = GAF-F missing scores: BD-II = 1.
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Table 2. Group comparisons on social cognitive, neurocognitive and functional measures.
SZ
(n = 30)

BD-I
(n = 31)

BD-II
(n = 29)

HC
(n = 183)

Statistics

p

Post hoc analysis

16 (4-20)

18 (9-20)

19 (15-20)

19 (12-20)

H (3) =
37.24

<0.001

SZ < BD-I, BD-II,
HC

77.57
(10.31)

81.70 (9.70)

82.14 (8.24)

82.82 (7.50)

F (3) = 3.57

0.015

SZ < HC

MCCB, Md
(Range)

41.56 (28.67
– 55.4)

45.33 (37.11
– 59.33)

50.33 (35.44
– 60.89)

51.00 (32.89
– 68.67)

H (3) =
43.65

<0.001

SZ < BD-II, HC;
BD-I < HC

UPSA-B,
Md (Range)

81.50 (5994)

86 (64-100)

89 (67-100)

-

H (2) =
14.10

.001

SZ < BD-II

105.32
(9.83)

114.15
(6.37)

108.20
(9.01)

123.66
(5.60)

F (3, 53.60)
= 67.14

<.001

SZ, BD-II < BD-I
< HC

Hinting,
Md (Range)
PFA, M
(SD) a

SFS, M
(SD) b

BD-I = Bipolar I disorder, BD-II = Bipolar II disorder, Hinting = The Hinting Task, MCCB = MATRICS Consensus
Cognitive Battery, Md = Median, M = Mean, PFA = Pictures of Facial Affect test, SD = Standard deviation, SFS = Social
Functioning Scale, SZ = Schizophrenia, UPSA-B = Brief University of California San Diego (UCSD) Performance-based
Skills Assessment.
a = PFA missing scores: BD-I = 1, b = SFS missing scores: SZ = 2.
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Table 3. Correlations between the Hinting Task and cognitive, clinical and functional measures.
PFA

MCCB
Composite

PANSS
Positive

PANSS
Negative

PANSS
Disorganized

PANSS
Excited

PANSS
Depressed

YMRS

CDSS

UPSA-B

SFS
Composite

.442*

.492**

-.251

-.408*

-.429*

-.306

.026

-.189

-.067

.462*

-.046

.279

.479**

.010

-.073

-.033

.083

.225

-.020

.081

.111

.051

-.026

.128

- .044

.126

- .439*

- .145

-.363

-.107

-.359

.290

.337

SZ
Hinting
BD-I
Hinting
BD-II
Hinting

SZ = Schizophrenia, BD-I = Bipolar I disorder, BD-II = Bipolar II disorder, CDSS = Calgary Depression Scale for Schizophrenia, PFA = Pictures of Facial Affect test, Hinting = The Hinting
Task, MCCB = MATRICS Consensus Cognitive Battery, PANSS = Positive and Negative Syndrome Scale for Schizophrenia, SFS = Social Functioning Scale, SZ = Schizophrenia, UPSA-B
= Brief University of California San Diego (UCSD) Performance-based Skills Assessment, YMRS = Young Mania Rating Scale.
* p < 0.05, ** p < 0.01
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