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Schizophrenia is associated with major functioning dif-
ficulties. Theory of mind (ToM), the ability to infer the
mental states of others, is an important determinant of
functioning. However, the contribution of ToM to each
specific domain of functioning remains to be better un-
derstood. The objectives of this meta-analysis were to
document and compare the magnitude of the associ-
ations between ToM and (1) different domains of func-
tioning (social functioning, productive activities, and
instrumental activities of daily living), each assessed sep-
arately for functional performance and functional out-
come and (2) different aspects of functioning (functional
performance and functional outcome) in schizophrenia.
Fifty-nine studies (V = 4369) published between 1980
and May 2019 targeting patients with schizophrenia or
schizoaffective disorder aged between 18 and 65 years
old were included. Studies were retrieved from seven
databases. Correlations were extracted from the arti-
cles, transformed into effect sizes Zr and combined as
weighted and unweighted means. The strength of the
associations between the domains and aspects of func-
tioning were compared using focused tests. A moderate
association was observed between ToM and all domains
of functioning, with a stronger association between ToM
and productive activities compared with social functioning
(only for functional outcome [x%(2) = 6.43, P = 0.040]).
Regarding the different aspects of functioning, a stronger
association was observed between ToM and functional
performance, compared with functional outcome, for
overall functioning (¥*(1) = 13.77, P < 0.001) and so-
cial functioning (¥*(1) = 18.21, P < 0.001). The results
highlight a stronger association of ToM with productive
activities and with functional performance, which should
be considered in future studies to improve functional re-
covery in schizophrenia.
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Introduction

According to the Global Burden of Disease study,’
schizophrenia, in its acute phase, is considered as the
most debilitating disorder among psychiatric and neu-
rological disorders and is ranked in ninth position even
when the illness is stabilized. The onset of the illness
often occurs during adolescence or early adulthood, a
period of major transitions. Thus, the onset of schiz-
ophrenia can have a direct impact on functioning, but
can also cause delays in the achievement of important
milestones.

Functioning difficulties in schizophrenia have been ob-
served in various areas that can be conceptualized in four
domains according to Kleinman et al.?2 One area is so-
cial functioning, which is defined as the initiation and the
appropriateness of interactions with family and friends.’
Social functioning is impaired in schizophrenia, such that
these people often have a reduced social network and re-
ceive reduced levels of social support.® The second area
of functioning is productive activities, defined as the
accomplishment of daily goal-oriented activities such
as work and school.? Given the timing of illness onset,
a high rate of high school drop-out is observed,* and
even those who pursue their education tend to struggle
to complete high school or to access postsecondary ed-
ucation.* Employment rates are also very low® with a
major drop following the first psychotic episode.® A third
area is instrumental activities of daily living (IADL), de-
fined as the performance in various daily activities such
as self-care, psychiatric treatment adherence, or planning
skills.? Difficulties are observed in various TADL such
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as medication management, handling of finances, or
preparing food.” Finally, difficulties in independent living
skills are observed in schizophrenia,® which represents the
level of supervision needed and how much control the in-
dividual has over his own schedule.?

Functioning difficulties in schizophrenia have been
linked to various clinical characteristics, most notably,
negative symptoms’!'' and cognition.'>'3> Among the dif-
ferent cognitive domains, social cognition seems most di-
rectly related to social functioning in schizophrenia.'*
Several studies have highlighted that the effect of
neurocognition on functioning is mediated by social
cognitive abilities.'”" Social cognition is defined as the
mental processes underlying social interactions, including
the abilities involved in perceiving and interpreting social
information to guide social interactions.”® Evidence sug-
gests that theory of mind (ToM) may be the cognitive
ability most strongly associated with functioning, when
compared with other social cognitive or neurocognitive
abilities. !>

ToM refers to the ability to represent and infer the
mental states of other people such as their intentions, be-
liefs, or emotions.?*??>2* ToM deficits are common in schiz-
ophrenia® and are recognized as important obstacles to
adequate functioning. In addition to mediating the as-
sociation between neurocognition and functioning,2
ToM has also been proved to mediate the association be-
tween social knowledge and functioning.?' Several studies
have revealed a relationship between ToM abilities and
functioning in domains involving social interactions such
as social functioning®3' and productive activities,?’?%3233
but also in other domains like TADL.*** Further, poorer
performance in social cognition (including ToM) is asso-
ciated with poorer work outcomes 1 year later, the effect
being greater for work outcomes than for social func-
tioning or independent living skills.*

While ToM abilities are clearly linked with func-
tioning, the impact ToM has on each specific do-
main of functioning remains to be better understood.
In 2011, the results of a meta-analysis published by
Fett et al'> suggested that ToM was more strongly re-
lated to functioning than all other social cognitive and
neurocognitive domains (with the exception of verbal
fluency). The conclusions were, at the time, limited by
the number of available studies reporting an association
between ToM and functioning. An update of this meta-
analysis was recently published and includes a larger
number of studies reporting a correlation between ToM
and different areas of functioning.' The results revealed
that the strongest relationship in the domain of social
cognition was the association between ToM and so-
cial skills. However, in this meta-analysis, ToM was not
more strongly related to functioning than all the other
cognitive domains. While these results provide a better
understanding of these relationships, two questions re-
main to be addressed.

696

First, it is still unclear if the relationships between ToM
and the different domains of functioning are all of the
same magnitude, or if the impact is more evident in some
areas than others. Despite several new studies for the cat-
egory of community functioning identified by Halverson
et al," this category includes several global measures that
take into account more than one domain of functioning,
preventing the understanding of the relationships be-
tween ToM and specific domains of functioning (eg, pro-
ductive activities).

Second, while Halverson et al'” address the distinction
between functional outcome (community functioning, so-
cial behavior during hospitalization) and functional per-
formance (social problem solving, social skills), there is
no specific assessment of whether these different aspects
of functioning show different strengths of association
with cognition. Functioning can be evaluated by targeting
either functional performance (FP; ie, what an individual
is able to do) or functional outcome (FO; ie, what an in-
dividual actually does in his daily life).?”*® FP is defined
as the capacity of an individual to perform key tasks of
daily living®* and is typically assessed using performance-
based tasks that emulate real-life situations. FO is as-
sessed using community functioning measures that target
everyday functioning and typically take the form of ques-
tionnaires or semi-structured interviews. Thus, another
question that remains to be addressed is how ToM may
affect these different aspects of functioning.

The aim of this meta-analysis was to assess the rela-
tionships between ToM and functioning in people with
schizophrenia using correlational studies. The first ob-
jective was to document and compare the magnitude of
the associations between ToM and the different domains
of functioning, separately for FO and FP. We expected a
stronger association between ToM and productive activi-
ties’>3% compared with the other domains of functioning.
The second objective was to document and compare the
magnitude of the associations between ToM and both
aspects of functioning (FO, FP). We expected that FP
would be more strongly related to ToM than FO.? An ad-
ditional, exploratory objective was to examine whether
the associations between ToM and functioning were sig-
nificantly moderated by the variables linked to the meas-
ures used in the different studies or to the characteristics
of the patient samples.

Methods

Data Sources and Literature Search

Articles were identified through searches in the fol-
lowing databases: PubMed, PsycInfo, Embase, Proquest,
SciVerse, ScienceDirect, and Cochrane Library. Keywords
and an example of search strategy (keywords, limits)
are presented in Supplementary 1. The PRISMA guide-
lines were followed, using the PRISMA statement® and
the PRISMA explanation and elaboration document.*


http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbaa182#supplementary-data

However, no prior registration of the protocol was done.
The PRISMA checklist for meta-analysis is presented in
Supplementary 2.

As illustrated in figure 1, 12 353 articles were identi-
fied through this search and 13 articles were identified
through other sources such as the references of the arti-
cles that were screened. After removing the duplicates, 10
346 articles were considered for inclusion (see figure 1).

Inclusion and Exclusion Criteria

The inclusion criteria were: (1) diagnosis of schizo-
phrenia or schizoaffective disorder (at least 75% of the
sample) according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM-III to 5*%) or the
International Classification of Diseases (ICD-9% or 10%7)
since ToM and functional difficulties have been largely
demonstrated in these diagnoses, (2) participants aged 18
to 65 years, (3) publication written in English, French, or
Spanish, (4) published from 1980 to May 23, 2019 (in-
cluding Epub), and (5) provides at least one correlation
between a measure of functioning and a ToM task.

To classify tasks as assessing ToM, we used an opera-
tional definition used in previous meta-analyses.*~° Tasks
were classified as evaluating ToM if the participants had
to attribute mental states (eg, intentions, beliefs, knowl-
edge, desires, and emotions) to a specific character that
expresses something (facial, verbal, or bodily expression)
in a given situation (contextualized ToM). As suggested
by Lavoie et al,*® for some tasks, the expressions them-
selves were complex enough to consider that it targeted
ToM, even if it did not present explicit contextual in-
formation (decontextualized ToM;*®(p 130)). This dis-
tinction allows the inclusion of tasks that assess complex
mental states (eg, Reading the Mind in the Eyes test) but
that do not provide an explicit context as typically pre-
sented in classic ToM tasks such as comic strips or verbal
stories. The classification of ToM tasks is presented in
Supplementary 3.

Records identified through Additional records identified through other

g
2
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i 1
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%" Full-text articles assessed for Full-text articles excluded,
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(n=4)

Studies included in quantitative
synthesis (meta-analysis)
(N =59)

Included

Fig. 1. Flowchart of the meta-analysis.
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Procedure

After the initial search and the removal of the duplicates,
two independent judges (ET, MT) screened the articles
based on the title and the abstract. The articles retained
after the first screening were then evaluated based on the
full article by the same two judges. The reference lists of
all included articles were screened to potentially identify
relevant references that did not come up during the in-
itial search and screening for eligibility was performed.
In case of disagreement about the inclusion of an article
(first screening: 6.9%, second screening: 1.2%), the two
judges met to make a final decision.

Next, the extraction of the relevant information was
done by the first author and by a second judge (MT)
for approximately 20% of the articles (13/59). Given the
very low percentage of error for the extraction (0.82%
of discrepancies), the first author extracted the relevant
information from the remaining articles and the other
judge (MT) double-checked the extraction. In addition
to relevant correlations, extraction was done for the date
of publication, total sample size, sex, age, education, ill-
ness duration, age at onset of psychosis, diagnosis, chlor-
promazine equivalent, and number of hospitalizations
and Positive And Negative Syndrome Scale (PANSS).

Finally, the quality of the included studies was as-
sessed using the Quality appraisal checklist quantita-
tive studies reporting correlations and associations of
the National Institute for Health and Care Excellence
(NICE).”! The two independent judges scored the ex-
ternal and internal validity (range 1-3 points for each
scale). A third judge was consulted in case of disagree-
ment (0.07% of disagreement). An overall quality score
was obtained by adding the two validity scores together
(range 2-6 points).

Classification of the Functioning Measures

Functioning measures were classified using the domains
of the Schizophrenia Objective Functioning Instrument
(SOFI).? These domains were proposed by a consor-
tium of experts® following a rigorous iterative process
that involved focus groups with patients and their care-
givers. This allowed for the development of a functioning
measure relevant to clinical trials, that assessed the effect
of interventions on cognitive deficits in schizophrenia.
The measures used in the included articles could either
be classified as targeting one of the domains proposed
in the SOFI or as targeting a combination of domains.
The domains of functioning, their definitions, and the
aspects of functioning are presented in table 1. All meas-
ures of functioning included in the current meta-analysis
are listed and classified in their respective domain and as-
pect in table 2. None of the articles included in the meta-
analysis used a measure targeting only the domain of
living situation of the SOFI.
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Table 1. Definition of the Functioning Domains and the Aspects of Functioning

Domains of functioning

Domain*

Definition and included areas of functioning

Instrumental activities of
daily living (IADL)
Productive activities

Includes the assessment of self-care, psychiatric treatment adherence, money management skills,
planning skills, transportation and leisure activities
Refers to various goal-oriented activities such as work or school (full-time or part-time), vocational

training or employment skills programs, socialization programs, day hospital programs, childcare and/or

homemaking
Social functioning
behaviors
Global functioning

Refers to the interactions with family and friends, including the initiation and appropriateness of social

Includes measures of functioning that combine items targeting various domains of functioning (eg,

combining productive activities and social functioning). Some of these global measures also include the
assessment of clinical symptoms along with more traditional aspects of community functioning
*Articles including these global measures were only used for the analyses regarding the overall
association between ToM and functioning

Aspects of functioning
Aspects of functioning
Functional outcome

Definition

Assessed using measures of community functioning. Includes questionnaires and interviews that

assess real-world functioning. These measures can be rated by the patient, an informant, a clinician or a

researcher
Functional performance

Measured with performance-based tasks. Typically rely on role-play to assess the functional capacity of

an individual. These measures are rated by a clinician or a researcher

*None of the articles included in the meta-analysis used a measure targeting only the first domain of the SOFI, namely living situation.

Statistical Analyses

Based on the meta-analytic procedure proposed by
Rosenthal,’>>* each correlation between a ToM task and
a measure of functioning was transformed into an effect
size Zr through a Fisher Z transformation.”® To preserve
the independence of the data, when a single article in-
cluded more than one relevant correlation falling under
the same category (same domain of functioning, same
aspect of functioning), the Zrs were combined by com-
puting a mean score to enter a single score per category
in each of the analyses presented below.

Then, weighted and unweighted means® were calcu-
lated for the combinations between the three domains
of functioning (IADL, productive activities, and social
functioning) and the aspects of functioning (FO, FP),
for a total of six combinations: IADL assessed with FO
or FP, productive activities assessed with FO or FP and
social functioning assessed with FO or FP. Additionally,
weighted and unweighted means were calculated for the
association between ToM and overall functioning for
both aspects of functioning. Unweighted means refers to
effect sizes in which each study has the same weight re-
gardless of the size of the sample, while weighted means
refers to effect sizes that are weighted by the degrees of
freedom (N—3) of the studies included in the mean effect
size.”> The heterogeneity within each combination was
then assessed as detailed by Rosenthal® and the statistical
significance of heterogeneity was obtained from a chi-
square distribution (see*). The significant outliers were
identified and removed from further analyses. Weighted
and unweighted means, as well as the heterogeneity for
each combination, were then recalculated.
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To determine if ToM was more strongly related to one
domain of functioning (IADL, productive activities, and
social functioning), separately for FO and FP, we used
the focused test approach presented by Rosenthal® to
assess the significance between contrast of effect sizes.
This takes the form of a contrast scaled for unit variance,
yielding a Z score with an expected value of zero under
the null hypothesis. This method> allows the compar-
ison between two categories while the method of Hedge®’
allows the comparison of more than two categories.
Following an approach similar to the transition from a
Student ¢-test for two independent groups to an analysis
of variance involving two or more independent groups,
this approach proposes an extension of the z statistics to
x*. The same analyses were repeated including the out-
liers. Similar analyses were used to determine if ToM was
more strongly related to one aspect of functioning (FO,
FP), respectively, for overall functioning, IADL, produc-
tive activities, and social functioning.

Finally, we explored whether the associations between
ToM and functioning were moderated by the different
variables linked to the measures, to the samples or to the
quality of the studies. A focused test approach>-’ was
used to assess the effect of categorical variables whereas
correlations (Pearson or Spearman) were used for con-
tinuous variables. For the characteristics related to the
measures, we assessed the moderating effect of the ToM
task, the context of ToM task, the functioning measure
and the informant who rated the measure of FO (self-re-
port, clinician, relative, combination). For the effect of
the characteristics related to the samples, we assessed the
effects of sex ratio (ie, percentage of men in the sample),
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Informant

CL
CL
CL
CL
CL
CL

Indian Disability Evaluation Assessment Scale—Self-care Indian Disability Evaluation Assessment

Scale—Total
Indian Disability Evaluation Assessment Scale—Self-care Indian Disability Evaluation Assessment

Disability Assessment Schedule (Ttalian version)—Global community functioning
Scale—Total

The Health of the Nation Outcome Scale—secure (HoNOS-secure)—Social
Social Adjustment Scale—Self-report

Personal and Social Performance
Socio-occupational functioning scale—Adaptive skills

Socio-occupational functioning scale—Total
Chinese Work Personality Profile—Self-control
VADO Personal and Social Functioning Scale

Independent Living Scale—Problem solving

Multnomah community ability scale
Global Assessment of Functioning

Social Behavior Scale

Measures

Aspect of
functioning

FO
FO
FO
FO
FO
FO
FO
FP
FP
FO
FO
FO

Functioning
subdomain

Note: FO, Functional outcome; FP, Functional performance; CL, Clinician; SR, Self-report; R, Relatives; CO, Combination; IADL, Instrumental Activities of Daily Living.

Table 2. Continued
Global including symptoms

Functioning
domain

Functioning and Theory of Mind in Schizophrenia

mean age, years of education, chlorpromazine equiv-
alent, number of hospitalizations, duration of illness,
age at onset of illness and PANSS total, positive and
negative scores. The Zrs can be interpreted as follows:
Z1r~0.10 = small; Zr~0.30 = moderate; Zr~0.50 = strong.>*
The workbook Correlational data of the Meta-
Essentials® was used to compute publication bias sta-
tistics and figures. For the main analyses, we used the
workbook created by AMA. that implements the proced-
ures proposed by Rosenthal® as well as the Hedge for-
mula® for comparisons that go beyond two categories.

Results

After the first screening based on the titles and the ab-
stracts, 1213 of the 10 346 articles were considered for
inclusion. Following the eligibility screening based on
the entire articles, 1154 articles were excluded. The
reasons and the number of excluded articles are detailed
in figure 1. This led to the inclusion of 59 articles that
met all our inclusion criteria, with the full list presented
in table 3.

Demographic and Clinical Information

A total of 4369 patients were included in the meta-analysis,
with a mean number of 5.2 hospitalizations. Some studies
reported chlorpromazine equivalent (mean = 486.2;
SD = 398.6) (k = 25; N = 1604). Among articles that re-
ported clinical symptoms (N = 46), the majority used the
PANSS: total M = 66.2 (SD = 14.9) (k = 17; N = 849),
positive M = 15.4 (SD = 5.7) (k = 31; N = 2675), negative
M =16.2(SD =5.9) (k=30; N =1935). Additional dem-
ographic information is presented in table 3.

Objective 1. Associations Between ToM and each
Domain of Functioning

Functional outcome. After the removal of the signif-
icant outlier for the domain of social functioning,'®
moderate effect-size Zrs were observed for the associ-
ations between ToM and the three domains of func-
tioning (IADL = 0.21, 95% CI [0.16-0.27]; productive
activities = 0.26, 95% CI [0.21-0.31]; social func-
tioning = 0.17, 95% CI [0.13-0.21]) (see table 4 for de-
tailed results and Supplementary 4 for forest plots).
A significant difference emerged between the three do-
mains of functioning (¥*(2) = 6.43, P = 0.040), with
paired-comparisons revealing a significantly stronger
association between ToM and productive activities com-
pared with social functioning (y*(1) = 6.40, P = 0.011).
When the outlier!® for social functioning was included,
the difference between the three domains no longer
reached significance (y*(2) = 4.80, P = 0.091).

Supplementary analyses were conducted on the asso-
ciations between ToM and certain subdomains of func-
tioning and are presented in Supplementary 5.
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Table 4. Effect Sizes of the Associations Between ToM and the Domains of Functioning as well as the Aspects of Functioning

Heterogeneity
Weighted Unweighted  95% confidence  Total sample Number of

Domain Zr (SE) Zr (SE) interval size (N) samples (k)  x* (dfs) P

Functional outcome
Overall 0.24 (0.19) 0.29 (0.19) 0.21-0.27 4205 53 67.28 (52)  0.075
IADL 0.21 (0.15) 0.26 (0.15) 0.16-0.27 1505 17 18.99 (16)  0.269
Productive activities 0.26 (0.08) 0.28 (0.08) 0.21-0.31 1624 17 20.81 (16)  0.186
Social functioning 0.18 (0.15) 0.26 (0.15) 0.14-0.23 2300 23 41.23(22)  0.008*
(including 1 outlier)
Social functioning 0.17 (0.15) 0.24 (0.15) 0.13-0.21 2249 22 27.77(21)  0.147
(without 1 outlier)

Functional performance
Overall (including 1 outlier) 0.25(0.15) 0.33(0.15) 0.21-0.30 2081 17 57.60 (16) <0.001*
Overall (without 1 outlier) 0.36 (0.15) 0.35 (0.15) 0.31-0.42 1341 16 14.85(15)  0.462
IADL (including 2 outliers) 0.20 (0.20) 0.28 (0.20) 0.14-0.25 1431 9 41.26 (8) <0.001*
TADL (without 2 outliers) 0.28 (0.02) 0.27 (0.02) 0.19-0.37 500 7 4.40 (6) 0.623
Productive activities 0.30 (0.03) 0.26 (0.03) 0.09-0.51 92 2 0.98 (1) 0.321
Social functioning 0.34 (0.15) 0.35 (0.15) 0.27-0.40 925 11 5.33(10)  0.868

Note: TADL, Instrumental activities of daily living. Results in bold indicate the effect-sizes excluding the significant outliers that were

used for comparison.
*<0.05.

the Social Attribution Task-Multiple Choice (SAT-MC)
compared with other ToM tasks for FO and FP (sce
Supplementary 7). A stronger association was also ob-
served for contextualized tasks, compared with decontex-
tualized tasks for FO (see Supplementary 7).

Characteristics related to the patients. The detailed re-
sults of the correlations between the mean Zrs and the
characteristics of the patient’s samples are presented in
Supplementary 8. No significant effect was observed
for FP. For FO, a significant effect of the sex ratio was
observed in the domain of social functioning, with a
stronger association observed in samples including more
women (r = —0.48, P = 0.021, 95% CI [-0.88 to —0.08]).
There was also a significant effect of PANSS negative
symptoms on the association between ToM and overall
functioning (r = 0.53, 95% CI [0.15-0.89], P = 0.004) as
well as social functioning (r = 0.78, 95% CI [0.33-0.99],
P =0.003), with stronger associations observed when the
patient samples showed more severe negative symptoms.

Publication Bias and Quality of the Studies

The Rosenthal failsafe-N (N = 6977) and the symmet-
rical distribution of the funnel plot> for the associ-
ation between ToM and the overall functioning (see
Supplementary 9) revealed no indication of a publication
bias. The forest plot for the association between ToM
and overall functioning is presented in Supplementary
9. The mean overall quality of the studies was 5.3/6 and
showed no significant effect on the association between
ToM and functioning for FO (¥*(2) = 3.31, P =0.192) or
FP (5%(1) = 0.26, P = 0.607). The quality of each study is
presented in Supplementary 9.

Discussion

The meta-analysis included 59 studies for a total of 4369
participants and revealed moderate overall associations
between ToM and functioning. The first objective was
to document and compare the magnitude of the associ-
ations between ToM and the different domains of func-
tioning. As hypothesized, a stronger association between
ToM and productive activities was observed, but only
when compared with social functioning. The second
objective was to document and compare the magnitude
of the associations between ToM and both aspects of
functioning. Our hypothesis was confirmed such that
FP was more strongly associated with ToM than FO
(for overall and social functioning). Finally, the results
of our exploratory analyses revealed moderating effects
on the associations between ToM and functioning for
certain functioning measures (ie, Social Behavior Scale,
Multnomah Community Ability Scale), certain ToM
tasks (ie, Hinting task, PST, SAT-MC), samples with a
greater proportion of women and samples with more se-
vere negative symptoms.

ToM and the Different Domains of Functioning

To the best of our knowledge, this is the first meta-
analysis to use a classification based on the functional
domains proposed by the consortium of experts who
developed the SOFT scale? that includes TADL, produc-
tive activities, social functioning, and living situation.
However, no study has assessed the domain of living situ-
ation in this meta-analysis. Our results provide a new un-
derstanding of the relationship between ToM and specific
domains of functioning, and most notably, a stronger
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relationship between productive activities and ToM. This
result should be interpreted carefully due to the presence
of an outlier, but is, however, in line with previous studies,
supporting the relationship between productive activities
and ToM.?*>% While Lo and Siu® suggested that ToM
deficits could lead to difficulties in understanding the in-
structions received in the workplace, Horan et al*® high-
lighted the high social demand involved in productive
activities. These are activities in which ToM could often
be solicited to adapt to new and fluctuating social inter-
actions and to understand mutual information to achieve
a common goal (Achim et al, in preparation).

It is also possible that people with schizophrenia who
are able to go to school or to maintain a job have better
ToM abilities as well as more opportunities to develop
these skills. In the study of Lo and Siu,% patients who
had worked within the past 2 years had better ToM abil-
ities than those who were unemployed. Further, the re-
sults of Bechi et al* suggest that improvement in ToM
is a significant predictor of performance on the Work
Performance Scale, which assesses several variables
linked to job functioning, such as adaptation to the con-
text of work, motivation, relationships in the workplace,
and competence. Lastly, it is possible to hypothesize that
predicting the mental states of acquaintances such as
coworkers might recruit more importantly ToM abilities.
Since information about a person is an important source
of information for ToM,!” we are able to use previous
knowledge about our relatives to predict their emotions
or intentions. Thus, understanding the mental states of
coworkers might represent an additional challenge since
it is not possible to rely on the same amount of informa-
tion. This hypothesis would need to be further explored
but might contribute to this result of a stronger asso-
ciation of productive activities to ToM, compared with
social functioning.

ToM, Functional Performance, and Functional Outcome

Functioning is a complex and multidimensional con-
struct that can be conceptualized into two main aspects,
FP and FO, respectively, assessed using performance-
based tasks and measures of community functioning.*®
In schizophrenia, this distinction is particularly relevant
since functioning difficulties could arise from an inability
to perform a task, or from an inappropriate effort linked
to clinical or cognitive symptoms.? This distinction is also
important to consider when identifying variables that
could influence functioning, since discrepancies between
these two aspects have been demonstrated.!”” To the best
of our knowledge, this is the first meta-analysis that spe-
cifically aimed to explore the relationship between these
two aspects of functioning and ToM. The results revealed
a stronger association of FP to ToM compared with FO
in certain domains, which could be explained by different
factors.
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Performance-based tasks used to assess FP were in-
cluded as co-primary measures (ie, functionally mean-
ingful) in the MATRICS initiative, because these tasks
appear to be more sensitive to interventions, are less de-
pendent on environmental variables, and rely on direct
observation of the patient in a context that emulates
real-life situations.’** On the other hand, FO assessed
with measures of community functioning is based on ret-
rospective information that could influence the associa-
tion with ToM for several reasons (eg, cognitive deficit,*®
social desirability, lack of insight'®). Performance-based
tasks decrease the possibility of such response bias, since
it relies on direct observation.’'® Moreover, it is likely
that external resources such as external aids (physical [eg,
cellphone], social [eg, relative of the patient]) can influ-
ence FO.*!'"% During performance-based tasks, the pa-
tients do not have access to external aid, and thus only
rely on their own cognitive resources. Further, it is pos-
sible to hypothesize a shared measurement variance be-
tween ToM and performance-based tasks. Finally, the
stronger association between ToM and FP seems to be
particularly driven by the domain of social functioning
in the current meta-analysis. It is possible to hypothesize
that the very nature of performance-based tasks to as-
sess social functioning might tap more directly into ToM,
while those assessing IADL (eg, counting change) or pro-
ductive activities (eg, maintaining work pace) might re-
cruit neurocognitive skills more extensively.

Our results are consistent with the choice of FP as
co-primary measure in treatments such as cognitive re-
mediation therapy, since changes in ToM are more likely
to be identified quickly. However, FP alone does not seem
sufficient to guarantee actual capacity in everyday func-
tioning,*” which is why assessing long-term changes in FO
is also important.

Moderators of the Relationship Between ToM and
Functioning

In the current meta-analysis, negative symptoms were sig-
nificant moderators in the association between ToM and
functioning, which is in line with several studies that have
highlighted the impact of negative symptoms on func-
tioning.''""11* Negative symptoms are persistent after the
acute psychotic phase of schizophrenia and they are less
responsive to pharmacological treatment than positive
symptoms.'* In addition to their direct impact on func-
tioning, negative symptoms can thus also moderate the
association between ToM and functioning.

Another finding was the better predicted relation-
ship between ToM and social functioning in women.
Abu-Akel and Bo!''s have demonstrated better ToM
performance in women with schizophrenia compared
with men, while Navarra-Ventura et al''® found no sig-
nificant difference. This finding is particularly inter-
esting given that there is an over-representation of men



in the research on schizophrenia.!'>!'"® Furthermore,
several studies have found that women with schizo-
phrenia often exhibit better social functioning than
men.!''” Future studies exploring the impact of the sex
of the participant on ToM in schizophrenia thus ap-
pear necessary.

Lastly, our meta-analysis has revealed that contextual-
ized ToM tasks significantly moderated the association
between ToM and FO. Even if contextualized ToM tasks
are not completely representative of dynamic real-life
social interactions, it is still possible to hypothesize that
they are complex and require to be taken into account
several information to infer a mental state. Further, the
specific ToM task also has a significant effect on the rela-
tionship between ToM and functioning. These results are
mainly driven by a stronger association when the Hinting
task, the PST and the SAT-MC are used, compared with
the RMET and the Awareness of Social Inference Test
(TASIT). While the former might be explained by the ef-
fect of the context of the task, the latter appears more
surprising. One might expect a stronger association with
functioning when a task with a high ecological validity
such as the TASIT is used, which was not observed in
our meta-analysis. While these results might be partly ex-
plained by the psychometric properties of ToM tasks,*
they need to be taken into account when choosing a
ToM task, particularly if the link with functioning is
considered.

Limitations

The first limitation is the statistically significant heter-
ogeneity observed in some results, which was explained
by the presence of a few outliers. While we reported the
results with and without the outliers, this heterogeneity
requires careful interpretation as several characteristics
of these outliers could account for their diverging results.
Second, Rosenthal estimates of effect sizes do not provide
a high level of power when working with a small number
of studies (k < 20) and with study with small sample size
(N < 40),'"® which was the case for some of the reported
relationships. Third, as for any correlational design, it is
not possible to draw causal inferences.'"” Fourth, while we
performed a thorough search and included any relevant
type of publications, it is not possible to conclude that all
data has been retrieved. To control for this potential “file-
drawer” problem,'?* we computed a fail-safe number.!*!
Lastly, it was not possible to document the living situa-
tion domain of the SOFI.

Conclusion

The current meta-analysis revealed a moderate associ-
ation between ToM and all domains of functioning in
schizophrenia, with a stronger association for produc-
tive activities, compared with social functioning for FO.

Functioning and Theory of Mind in Schizophrenia

Further, the results suggest that FP is more strongly re-
lated to ToM than FO. The current results provide a new
perspective on the association between ToM and func-
tioning. ToM deficits in schizophrenia can lead to difficul-
ties in all areas of functioning, which should be taken into
account to promote functional recovery. Social relation-
ships are ubiquitous and improving ToM deficits should
be a target to promote functional recovery not only for the
domain of social functioning, but also in other areas such
as work. While improving neurocognition might be bene-
ficial to improve one’s abilities to complete tasks at work,
improving the ability to understand and predict colleague
behavior also appear as essential to function adequately
at work. Cognitive remediation therapy, and more gener-
ally social cognitive skills training, are promising inter-
ventions that have shown their potential to significantly
improve ToM and functioning.'”? Improving ToM deficits
thus surpass the domain of social functioning, and could
contribute to the recovery in every sphere of functioning
in schizophrenia.

Supplementary Material

Supplementary material is available at https://academic.
oup.com/schizophreniabulletin/.
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