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ABSTRACT  

The current systematic review and meta-analysis provides an extended and 
comprehensive overview of the associations between neurocognitive and social 
cognitive functioning and different types of functional outcome. Literature searches 
were conducted in MEDLINE and PsycINFO and reference lists from identified articles 
to retrieve relevant studies on cross-sectional associations between neurocognition, 
social cognition and functional outcome in individuals with non-affective psychosis. Of 
285 studies identified, 52 studies comprising 2692 subjects met all inclusion criteria. 
Pearson correlations between cognition and outcome, demographic data, sample 

sizes and potential moderator variables were extracted. Forty-eight independent 
meta-analyses, on associations between 12 a priori identified neurocognitive and 
social cognitive domains and 4 domains of functional outcome yielded a number of 
25 significant mean correlations. Overall, social cognition was more strongly 
associated with community functioning than neurocognition, with the strongest 
associations being between theory of mind and functional outcomes. However, as 
three-quarters of variance in outcome were left unexplained, cognitive remediation 
approaches need to be combined with therapies targeting other factors impacting 
on outcome. 

 
Keywords: Schizophrenia | Psychosis | Functional Outcome | Community Functioning 
| Quality of Life | Neurocognition | Social Cognition 
 
 

Chapter 4

  
70

 



 

INTRODUCTION  

Eight separable domains of cognitive impairment have been identified for 
schizophrenia according to the NIMH-Measurement and Treatment Research to 
Improve Cognition in Schizophrenia (MATRICS) consensus [1]. Seven of these 
(processing speed, attention/vigilance, working memory, verbal learning and 
memory, visual learning and memory, reasoning and problem solving and verbal 
comprehension) belong to the domain of neurocognitive (NC) functioning. Social 
cognition (SC), referred to as the mental operations underlying social behaviour, such 
as the interpretation of another person’s intentions or emotions was identified as an 
additional domain. SC is a multi-dimensional construct that comprises functions such 
as: 1) emotional processing (EP); 2) social perception and knowledge (SP); 3) theory 
of mind (ToM) and 4) attributional bias (AS) [2-5]. Obviously, processing socially 
relevant information also relies on NC (e.g. attention or memory); yet research shows 
that NC and SC are largely distinct domains [6-9]. 

Besides cognitive impairment, schizophrenia patients also experience severe 
deficiencies in their everyday functioning that are manifest within various areas, such 
as independent living, the instantiation and maintenance of interpersonal 
relationships or vocational functioning and leisure [4-5, 10-12]. Finding potentially 
treatable determinants of functional outcome is one of the principal goals in 
schizophrenia research [13-16]. Being largely independent of other symptoms, 
present before the onset of illness and relatively stable over time, cognitive deficits 
fulfil the criteria of a potential treatment target [5, 13, 17-20]. Numerous studies 
corroborated that both SC and NC are related to everyday functioning in 
schizophrenia [11, 14, 21-23]. In fact, research has shown that NC may explain 
between 20% and 60% of variance in functional outcome and that it may be a 
better predictor than other characteristic symptoms of the illness [24-25]. Three 
reviews have been conducted to identify whether specific NC deficits restrict the 
functioning of schizophrenia patients. A review of 16 studies indicated that verbal 
memory, executive functioning, and vigilance may be separately associated with 
outcome in terms of community functioning/daily activities, instrumental skills, social 
problem solving and psychosocial skill acquisition [23]. This finding was confirmed by 
a systematic review of 37 studies that investigated associations between four 
cognitive domains and a pooled functional outcome measure. Specifically, mean 
correlations ranged from 0.20 for vigilance, 0.23 for executive functioning and 0.29 
for secondary verbal memory, to 0.40 for immediate verbal memory [24]. A third 
review comprising 18 longitudinal studies showed that overall NC performance is 
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also related to functional outcome more than 6 months later [26]. This evidence 
established the potential of NC as treatment target.  

Despite earlier evidence of being a determinant of daily functioning in 
schizophrenia [27-28] SC only came to the focus of attention more recently [3, 29]. 
A review of 22 studies on SC and functional outcome established associations 
between EP, SP and ToM and community functioning, social behaviour in the milieu, 
social problem solving and social skill [12]. Individual effect sizes ranged from zero 
to large. The overall magnitude of the associations, however, appeared small to 
modest. It has been suggested that SC functions as a mediator between NC and 
outcome [30-36]. Still, SC also appears to be a valid predictor by itself, since it 
explains additional variance in outcome that cannot be accounted for by NC [30, 
37-40]. Other findings showed that SC may even exceed the value of NC and 
symptoms in explaining variance in outcome [41]. 

The issue of differential associations between SC and NC and functional outcome is 
important in order to identify specific cognitive domains as possible targets for 
treatment intervention [13]. The current systematic review and meta-analysis was 
conducted to provide an extended and comprehensive overview of the specific SC-
outcome and NC-outcome associations in non-affective psychosis. We examined 
associations between 12 NC and SC domains and 4 domains of functional outcome 
and investigated differences between the associations of SC and NC and community 
functioning. To account for possible confounding illness chronicity, inpatient status, age 
and gender were taken into account in the analysis. 

METHOD 

Data Sources and Literature Search 

Articles were identified through searches in the databases MEDLINE and PsychINFO 
that covered the period from January 1977 to August 2009. The keywords were 
psychosis, schizophrenia, or schizoaffective disorder combined with functional outcome, 
independent living skills, skills of daily living, community functioning, social functioning, 
work functioning, occupational functioning, vocational functioning, social skill, quality 
of life, community behaviour, social behaviour, life satisfaction, social adjustment, social 
dysfunction or employment and neuropsych* or neurocog* for NC and SP, emotional 
perception, affect perception, emotional recognition, attribution, AS, ToM, 
mentalising/mentalizing, social cognition, prosody, social knowledge, mind reading, 
social cue, or social judgment for SC. In addition, relevant articles were examined for 
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undetected references [12, 23-24, 26, 42-43]. The search yielded 285 potentially 
eligible articles that were inspected for inclusion. 

Inclusion and Exclusion Criteria 

The following criteria guided the inclusion of studies: a) the sample consisted of 
patients with a diagnosis of non-affective psychosis according to an established 
criterion-based diagnostic system, i.e. the Diagnostic and Statistical Manual of Mental 
Disorder [44-47], the research diagnostic criteria [48], the Schedule for Affective 
Disorders and Schizophrenia [49], and the International Classification of Diseases 
[50-51]. The study: b) included participants aged 18-66 years; c) used recognized 
cognitive tasks and outcome measures that could be classified into the current 
domains; d) (or authors) provided all correlations between cognitive performance 
and outcome; e) reported cross-sectional relationships. Studies that included patients 
with special characteristics that could affect cognitive performance (e.g. geriatric 
patients or patients with childhood psychosis) were excluded.  

Neurocognitive Domains 

The NC domains included the seven cognitive factors identified by the MATRICS 
committee: 1) reasoning & problem solving; 2) processing speed; 3) attention & 
vigilance; 4) working memory; 5) verbal learning & memory; 6) visual learning & 
memory; 7) verbal comprehension [16, 29]. Although verbal fluency most commonly 
loads on the factor processing speed it seems to be conceptually different from the 
other tasks that were used to measure processing speed. We therefore decided to 
include verbal fluency as an independent eighth factor [17, 29]. An often reported 
neurocognitive composite factor was incorporated as a ninth factor [52]. Accordingly, 
suitable NC tests were grouped into nine domains (Table 1).  

Social Cognitive Domains 

The classification of the SC domains was based on the recent MATRICS 
recommendations [4, 53]. Along these lines we grouped the tests into the most 
common cognitive domains in the field; 1) theory of mind (ToM), 2) emotional 
perception & processing (EP); and 3) social perception & knowledge (SP; Table 1). 
Only one study investigated the attributional style-outcome association [54]. 
Consequently, this domain could not be reviewed.  
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Domains of Functional Outcome 

The included studies investigated multiple aspects of outcome. Some definitions, such 
as work functioning or living independently are rather direct indicators of real world 
functioning. Skill or competence based outcomes, such as role play performance, are 
more distal from how a person performs in reality but possibly more closely related 
to performance on NC and SC tests. To account for this variety we classified outcome 
into four previously described domains [12, 23-24, 26, 55]. 

1. Community functioning encompasses a variety of behaviours and activities, such 
as independent living skills and social or work functioning that are direct 
indicators of everyday functioning. Most measures were rated by an 
interviewer.  

2. Social behaviour in the milieu mostly refers to observed behaviour and comprises 
staff-ratings of the participants’ behaviour in different treatment or (in)patient 
settings. 

3. Social problem solving refers to the ability to recognize everyday social 
problems to generate respective solutions. The outcome is based on observed 
behaviour.  

4. Social skills consists of behaviour based tests that assess interactional skills (e.g. 
eye contact, voice volume) in role-play tasks.  

 
Social problem solving and social skills can be considered as intermediate variables 
rather than direct measures of functional outcome. Yet, research rarely reported 
intercorrelations with other outcome domains, which would have been required to 
test mediation or moderation. For that reason, we treated the two factors in line with 
the other outcome domains. The outcome domains, with their respective tests and 
parameters, are listed in Table 2. 
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Statistical Analysis 

Results were quantified in terms of correlations. In some cases higher scores reflected 
worse cognitive performance or outcome, in other cases lower scores reflected worse 
cognitive performance or outcome. Therefore all correlations were recoded so that 
positive correlations indicated associations between better cognitive performance 
and better functional outcome. If a study reported several cognition-outcome 
correlations within the same domains correlations were pooled. All correlations were 
transformed with Fisher’s r-to-z transformation before the meta-analytic methods 
were applied. Results from the meta-analysis were back-transformed into raw 
correlation metric whenever possible. Data extraction and calculations of effect sizes 
were performed independently by two authors (AKF & MdGD). All analyses were 
carried out with the 'metafor' package (version 0.5-7) in the statistical software R 
(version 2.10.0). First, we conducted 48 individual meta-analyses on the correlations 
between all cognitive and outcome domains pairs. Analyses based on three or more 
correlations were considered. We used a random-effects model to account for 
heterogeneity and to obtain unconditional inferences about the distribution of 
population correlations [145-146]. The amount of heterogeneity in the true 
correlations was estimated with restricted maximum-likelihood estimation. For each 
of these individual meta-analyses, we report k (number of studies), ��̂ (estimated 

average correlation in the population distribution), CI (95% confidence interval for 

�p); p (p-value for the test H0: �p = 0), and the results from the Q-test for 
heterogeneity. Additional indices of the amount of variability in the correlations were 

2�̂  (estimated amount of heterogeneity in the true (transformed) correlations), H2 

(total variability in the observed (transformed) correlation coefficients/within-study 
variance due to sampling error), and I2 (percentage of the total variability in the 
observed (transformed) correlation coefficients due to heterogeneity). A value of I2 

equal to 0 suggests the absence of heterogeneity, in which case the random-effects 
model simplifies to a fixed-effects model. In that case, ��̂  

= �̂ , where �̂  denotes the 

estimated true (homogeneous) correlation. We examined all meta-analyses and the 
correlations between all cognitive domains and the four functional outcome domains 
for publication bias with funnel plots and regression tests for funnel plot asymmetry 
[147]. Some samples contributed multiple correlations and dependencies were 
present. We did not model dependencies, as this would have required information 
on all intercorrelations between the cognitive dimensions. Consequently, the results of 
the funnel plot asymmetry tests for the four outcome domains have to be treated 
with some caution. Second, illness chronicity, inpatient status, age, and male gender 
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 were taken into the analysis as moderators, as they may influence cognition-outcome 
associations [148-152]. We used a mixed-effects meta-regression model to examine 
their influence. Again, restricted maximum-likelihood estimation was used to estimate 
the amount of residual heterogeneity [146, 153]. Due to incomplete information on 
moderator values within some studies, each moderator was examined individually. 

Results are expressed in terms of the estimated regression coefficients (i.e. �̂ 's)
 

indicating by how much the average correlation (in the transformed units) is 
estimated to change with a 1-unit increase in the moderators. For age and illness 
chronicity one unit corresponds to one year, for male gender and inpatient status one 
unit corresponds to one percentage point. The corresponding 95%CI for the true 
regression coefficient is given. Because the r-to-z transformation is nonlinear, one 
cannot easily back-transform the slope of the regression coefficient into the raw 
correlation metric. Third, we examined differences in the average correlations 
between the SC-community functioning and NC- community functioning associations. 
Several of the 33 studies that investigated community functioning examined 
correlations for the neurocognitive and social cognitive dimension. In order to account 
for dependencies between these correlations the covariance between the values was 
calculated [154]. All studies that investigated associations between community 
functioning and both SC and NC reported the required inter-correlations.  

RESULTS 

In total 285 articles were considered for inclusion. Of these, 233 were excluded 
because the study: a) examined longitudinal associations (12%); b) did not report 
correlations or associations between cognition and functional outcome (42%); c) 
reported non-parametric correlations (5%); d) only reported significant 
correlations/non-significant correlations could not be obtained (5%); e) reported 
cognitive or outcome measures that could not be classified into one of the current 
domains (9%); f) sample completely overlapped with another included sample (3%); 
g) included participants below 18 or above 66 years of age (8%); h) did not meet 
our criteria for diagnosis or included specific samples (e.g. geriatric patients; 2%). i) 
Finally, thirty-three studies could not be obtained, even after contacting the authors 
(14%). Fifty-two studies fulfilled all inclusion criteria. NC-outcome correlations were 
investigated by 48 studies. SC-outcome correlations were investigated by 21 studies, 
17 of which also investigated NC and outcome. Table 3 shows the included studies 
along with sample sizes and characteristics.  
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Overlapping Samples 

Studies that fulfilled the inclusion criteria were examined for overlapping samples. 
Authors of studies performed at the same departments or catchment areas were 
asked for information on sample overlap. Overlap was dealt with in three ways:  

(a) In case of overlapping samples and cognition-outcome associations within the 
same domains, the studies with the smaller sample size were excluded. This was the 
case for seven studies [34, 38, 155-159]. 

(b) Studies with overlapping samples were included if cognition-outcome correlations 
were reported for different domains. This was the case for ten studies [27, 30-31, 
142, 160-165]. 

(c) In case of two studies [166-167] with overlapping samples of equal size and 
identical cognition-outcome associations that were assessed by means of the same 
instruments a mean correlation of both studies was included. 

Descriptive Information 

The included studies comprised at least 2692 individuals. To avoid counting a subject 
twice, the smaller studies of those with unknown degree of overlap were excluded 
from this calculation (total n = 3030). The mean age was 36.26 years (range 25.9 
to 47.5; SD = 5.02) and 68.7% of the sample was male. The average education 
was 12.3 years (range 9.1 to 14.3; SD = 1.14). Overall, 87% were diagnosed with 
schizophrenia, 12% with schizoaffective disorder and 1% had other diagnoses in the 
non-affective psychosis spectrum. Five articles included samples of patients with 
schizophrenia or schizoaffective disorder but did not report exact numbers [28, 32, 
164, 168-169]. The sample included 76.1% outpatients. The average illness 
duration was 12.78 years (range 3.4 to 22.5, SD = 5.1). Other variables such as 
illness severity, medication dosage or type or the number of psychotic episodes may 
be relevant for the association between cognition and outcome but were reported 
by too few studies to be taken into account.  

Meta-analyses of Correlations between Cognitive Domains and Outcome Domains 

Results for the meta-analyses are shown in Table 4. The analyses revealed a stable 
pattern of significant small to large mean correlations between both cognitive 
domains and functional outcome ( ��̂ = 0.16 to 0.48, all p’s < 0.001 to 0.016), with 

only one non-significant association between attention & vigilance and social 
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 behaviour in the milieu ( ��̂  = 0.19, p = 0.21). The mean correlations were 

somewhat higher for SC than for NC. The squared maximum correlation indicates 
that SC may explain slightly more variance in outcome than NC (23.3% vs. 15.2%). 
The moderators had little influence on NC-outcome associations and did not influence 
SC-outcome associations at all.  

Neurocognition and Outcome. The largest effect size was present for the association 
between verbal fluency and community functioning ( ��̂ = 0.32). Social behaviour in 

the milieu had the strongest associations with verbal learning & memory ( ��̂ = 0.32) 

and visual learning & memory ( ��̂ = 0.30). The association between attention & 

vigilance and social behaviour in the milieu, although into the expected direction, 
was not significant. Social problem solving had the strongest relationship with 
reasoning & problem solving ( ��̂  

= 0.29). Social skills was also associated with 

reasoning & problem solving ( ��̂ = 0.34), but showed the strongest association with 

attention & vigilance ( ��̂ = 0.39). The various NC-outcome associations differed in 

strength ( ��̂ = 0.16 to 0.39) but largely overlapping confidence intervals indicate 

that these differences may not reach statistical significance. 

Social Cognition and Outcome. The largest mean correlation was present for the 
relationship between ToM and community functioning ( ��̂ = 0.48). The association 

between EP and social behaviour in the milieu was ��̂ = 0.22. The meta-analysis for 

social skills and SP yielded an effect size of ��̂ = 0.24. No meta-analyses could be 

performed on social problem solving and any SC domain due to lack of data. The 
various SC-outcome associations differed in strength. Again, the largely overlapping 
confidence intervals indicate that these differences may not reach statistical 
significance in most cases.  
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Regression Test for Funnel Plot Asymmetry 

Most regression tests for funnel plot asymmetry were non-significant. One significant 
result was present for the association between community functioning and SP (p = 
0.03). However, only three observations were included in this analysis, hence any 
interpretation about funnel plot asymmetry should be made with caution. The funnel 
plots for each outcome dimension and the combined cognitive domains are shown in 
Figure 1. The test for social skills was significant (p = 0.02). This finding was due to a 
single correlation of -0.37. After removing the correlation from the model the test 
was no longer significant, suggesting that publication bias should not be a reason of 
concern in the current analysis. 

Effect of Moderator Variables 

The moderators did not account for the heterogeneity in the correlations between 
cognition and functional outcome. The effect of male gender was not significant for 

most meta-analyses (all �̂ 's = -0.01/0.01, all p’s = 0.10/0.99). An exception was 

the association between social skills and visual learning & memory ( �̂  = 0.01, p = 

0.03, 95% CI = 0.00/0.01), which became stronger with increasing percentage of 
males. Also age did not influence the average correlations between most cognitive 

domains and outcome (all �̂ 's = -0.06/0.95, all p’s = 0.09/0.95), except for social 

behaviour in the milieu and attention & vigilance ( �̂  = 0.06, p = 0.03, 95% CI = 

0.03/0.10) and social skills and visual learning & memory ( �̂  = -0.04, p = 0.04, 

95% CI = -0.08/-0.01). Whereas the association between attention & vigilance and 
social behaviour in the milieu became stronger with increasing age, the association 
between visual learning & memory and social skills became weaker with increasing 

age. There was no effect of inpatient status (all �̂ 's = -0.07/0.03, all p’s = 

0.06/0.96), except for community functioning and verbal learning & memory ( �̂  = 

0.004, p = 0.02, 95% CI = 0.00/0.01) and verbal fluency ( �̂  = 0.01, p = 0.01, 

95% CI = 0.00/0.01). Both associations became stronger with increasing number of 

inpatients. Illness chronicity had no effect on the average correlations (all �̂ 's = -

0.07 to 0.04, all p’s = 0.07/0.93). 
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 Differential Correlations between Social - and Neurocognition and Community 
Functioning 

Comparisons between all possible SC and NC community functioning combinations 
were computed. ToM was significantly stronger associated with community functioning 
than all NC domains (all p’s < 0.05), except verbal fluency. EP was more strongly 
associated with community functioning than attention & vigilance (p <0.05). There 
were no significant differences between other NC and SC community functioning 
combinations. Exact test values of the comparisons are given in Table 5. 

 
Table 5 | Comparisons between all neurocognitive and social cognitive domains and community 
functioning 

Cognitive Domain     

Social Cognition Neurocognition k 
Estimated difference ��̂   

Neuro vs.  Social 
Cognition 

p 

 

Theory of mind Reasoning & problem solving 19 0.32 <0.001  
 Processing speed 9 0.24 0.03  
 Attention & vigilance 12 0.36 0.002  
 Working memory 10 0.29 0.002  
 Verbal learning & memory 19 0.24 0.03  
 Visual learning & memory 8 0.31 0.005  
 Verbal comprehension 4 0.31 0.01  
 Verbal fluency 9 0.19 0.20  
 Overall cognition 11 0.24 0.01  
Emotion perception &  Reasoning & problem solving 21 0.12 0.06  
processing Processing speed 12 0.06 0.47  
 Attention & vigilance 14 0.16 0.05  
 Working memory 12 0.08 0.39  
 Verbal learning & memory 21 0.04 0.55  
 Visual learning & memory 7 0.11 0.30  
 Verbal comprehension 11 -0.01 0.89  
 Verbal fluency 11 0.11 0.20  
 Overall cognition 11 0.06 0.25  
Social perception &  Reasoning & problem solving 19 0.24 0.12  
knowledge Processing speed 11 0.18 0.28  
 Attention & vigilance 11 0.28 0.08  
 Working memory 10 0.21 0.23  
 Verbal learning & memory 19 0.16 0.30  
 Visual learning & memory 9 0.24 0.16  
 Verbal comprehension 5 0.23 0.19  
 Verbal fluency 9 0.10 0.57  
 Overall cognition 12 0.18 0.25  

Note. k = number of studies 
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DISCUSSION 

Current Findings 

NC and SC impairment were both substantially and consistently associated with 
functional outcome with small to medium range effect sizes. The strength of the 
associations between the 12 cognitive domains and the 4 outcome domains were 
largely independent of age, gender, illness chronicity and inpatient status. The 
magnitudes of the associations between NC and outcome were in line with what has 
been reported by the previous reviews [23-24, 26]. Community functioning was most 
strongly associated with verbal fluency, followed by verbal learning & memory and 
processing speed. Social behaviour in the milieu had the strongest associations with 
verbal learning & memory and visual learning & memory. Social problem solving 
was most strongly related to reasoning & problem solving and social skills had the 
strongest associations with attention & vigilance. The results indicate that different 
neurocognitive functions are somewhat differentially related to different domains of 
functional outcome with magnitudes ranging from ��̂ = 0.16 to 0.39. However, it is 

uncertain to what degree these differences have practical significance, given the 
often small differences in effect sizes and overlapping confidence intervals. The 
associations between SC and outcome were in the upper small to large range, with 
the largest effect size for ToM, followed by SP, and EP. An earlier descriptive review 
established associations between ToM, EP and SP and most outcome domains [12].  
Our findings support and quantify the previous results and suggest small differences 
between mean effect sizes of the relations between the heterogeneous SC domains 
and outcome. Even though potentially meaningful, the statistical and practical 
significance of these differences is doubted by overlapping confidence intervals and 
the relatively small number of reviewed studies. 

Are Social- and Neurocognition Differentially Related to Functional Outcome? 

SC appeared to be more strongly related to community functioning than NC. The 
overall neurocognitive factor accounted for 6% of the variance in community 
functioning, while the amount of variance that could be explained by the average 
SC domains was 16%. Comparisons between all NC and SC domains and community 
functioning indicated that this difference was specifically due to stronger associations 
with ToM. This finding is in line with the suggestion that SC, despite likely having 
neurocognitive underpinnings, does explain unique variance in outcome [3, 9, 30]. 
Due to its proximity to community functioning (i.e. interpersonal relations, work 
functioning), SC functioning might be an even more important treatment target than 
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 NC functioning. Fewer studies could be reviewed for the outcome domains social 
behaviour in the milieu, social problem solving and social skills. The associations 
between SC and the more performance based outcome domains, which at face 
value are expected to rely on SC abilities, did not appear different from their 
associations with the NC domains. However, this finding is based on a comparison 
with two mean correlations between SC and outcome (e.g. social behaviour in the 
milieu-EP and social skills-SP) only and warrants cautious interpretation. Within NC, 
verbal learning & memory, reasoning & problem solving, and attention & vigilance 
showed the strongest associations with social behaviour in the milieu, social problem 
solving and social skills, respectively. Yet again, the finding is based on few studies. 
Clearly, more research is needed to unravel whether specific cognitive functions are 
differentially related to functional outcome in the domains social behaviour in the 
milieu, social problem solving and social skills and whether the strength of the 
associations differs between the NC and SC domains. 

The Importance of Distinguishing Different Domains of Functional Outcome 

The strength of the association between the specific cognitive functions and functional 
outcome are clearly dependent on how one operationalizes functional outcome. 
Performance based assessments were thought to provide the theoretically most 
relevant link to SC and NC because they assess what an individual is capable of 
doing without being influenced by external factors [55]. Other aspects of outcome, 
such as work or managing relationships that are comprised in community functioning, 
might be confounded by factors as social support, finances or personal resources 
[12]. ToM had stronger associations with community functioning than the other 
cognitive domains, indicating that ToM may be a specific determinant of 
performance on broad based real world tasks. ToM and other SC abilities may also 
be important in achieving social support and personal resources, which both may 
influence real world outcome more than NC abilities. In this case one would also 
expect stronger associations between functional outcome in the domain social 
behaviour in the milieu and SC, as compared to NC. Conversely, deficits in both 
cognitive domains may limit understanding and performance on social problem 
solving and social skills tasks. Whereas problem analysis and decision making may 
rely heavily on executive functioning, interpreting a given situation and identifying 
the appropriate solution may rather require social knowledge. 

Methodological Issues 

Some methodological issues are important when considering the current findings. 
First, cognitive tests may vary in terms of sensitivity, which may be problematic in 
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view of the generalized cognitive deficit in schizophrenia [197-199]. That is, the 
difference between performance of patients with schizophrenia and healthy controls 
will be greater for tasks with higher sensitivity and variance, regardless of 
differences in true ability. Such variation may result in different likelihoods of 
correlating with other parameters, such as functional outcome. Second, several tests 
appear to tap functioning in various cognitive domains. We tried to overcome this 
problem by grouping tasks according to the results of factor analyses [29]. With 
regard to SC tasks, no such well-defined guidelines were available. The tasks are 
heterogeneous in nature and their psychometric properties are rarely investigated 
and warrant more research [20]. As for cognition, well-defined measures are also 
required for functional outcome [200]. Our results showed that associations with 
cognition are depending on the specific definitions of outcome, which also bring 
along their own limitations and advantages. More research is therefore needed to 
find reliable and less heterogeneous indices of real world functioning [201]. In 
addition, research should investigate which aspects of outcome are sensitive to 
changes in cognition. Crucial steps in doing so have recently been made, for 
example, with the VALERO expert survey [202]. Third, next to the included 
moderators, many other variables that are relevant to the cognition-outcome 
relationship (e.g. illness severity, pharmacological treatment, history of symptoms, 
genetic vulnerability or comorbidity) could not be examined due to underreporting.  
In addition, the necessary exclusion of a number of studies with incomplete 
information may have resulted in sample restriction. Fourth, it is important to note 
that the current cross sectional data do not allow for conclusions about causality. On 
theoretical grounds, it seems likely that cognitive performance influences outcome, 
but at the same time, outcome may also influence cognition. Negative social 
experiences, for instance, may drive the development of maladaptive social schemas 
or attribution styles. A deprived surrounding or an unhealthy lifestyle may influence 
NC. 

Methodological Recommendations 

Because of methodological inconsistencies and omission of important study details in 
potentially includable articles, the current meta-analysis could only include about one 
fifth of the possible total. This raises a number of issues that should be considered in 
future research. First, in order to be able to conduct good quality meta-analyses, 
future studies on cognition-outcome associations should always report the values of 
all non-significant and significant correlations. Second, future studies should also 
report the intercorrelations between the test scores on all utilized neurocognitive, 
social cognitive and functional outcome measures, as these inter-correlations are a 
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 prerequisite for pooling of data. The availability of intercorrelations would allow for 
the comparison of cognition-outcome associations between the global factors, while 
accounting for conceptual overlap. Besides, intercorrelations are also required to test 
specific statistical models, such as mediation, which are of great interest because of 
the importance of SC functions as a possible key mediator between NC and 
functional outcome [31]. Third, a couple of studies had to be excluded from the 
current meta-analysis because they used cognitive or outcome measures that could 
not be classified into one of the current domains. In order to make research 
comparable, future studies should adhere to guidelines consistent with those that 
have been brought forward by the MATRICS committee and with those of the NIMH 
Initiative Cognitive Neuroscience Treatment Research to Improve Cognition in 
Schizophrenia (CNTRICS; [203]). Clearly, more guidelines and standardization are 
needed especially with regard to the social cognitive domain. Fourth, future studies 
on cognition-outcome associations should also make sure to always report 
standardized measures of psychotic symptoms, so that these can be taken into 
account as potential moderators of the cognition-outcome relationships. Fifth, it would 
be desirable if future studies reported correlations between specific cognitive sub-
domains and functional outcome instead of correlations between aggregates 
thereof. Finally, a couple of longitudinal studies had to be excluded from the current 
meta-analysis because they did not report baseline correlations between cognition 
and outcome. Future longitudinal research on cognition-outcome associations should 
also consider reporting such information. 

Conclusions  

The current findings show that SC is related to functional outcomes, perhaps stronger 
than NC. However, to guide the development of specific interventions to improve 
functional outcome further knowledge is needed regarding NC and SC-outcome 
associations, especially for outcome categories other than community functioning. 
Several studies have demonstrated that the social cognitive deficits of schizophrenia 
are modifiable through brief experimental manipulations or psychosocial 
interventions [204-206]. Future clinical trials are challenged to further investigate 
whether improving individual cognitive domains, such as ToM can also improve 
functional outcome. Given their potential functional significance, the different SC 
domains and their assessment warrant specific attention (i.e. validation and 
standardization of the specific SC tasks and their sensitivity to change or the 
responsiveness of the different cognitive functions to specific interventions). Finally, it 
should be noted that both NC and SC leave the bulk of the variance in outcome 
unexplained. The data show that even the most comprehensive set of cognitive 
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factors can only explain a certain amount of variance in functional outcome of 
patients with schizophrenia. Accordingly, poor functional outcome must also be 
present in patients with little impaired cognitive functioning. Though possibly 
significant to a specific subgroup of patients, cognitive interventions may only be 
able to improve outcome to a small or medium extent [207]. There is support for the 
hypothesis that the relationship between cognition and functional outcome is partially 
mediated by negative symptoms. Negative symptoms are associated with both 
cognitive factors and appear to explain 17.6% of variance in outcome [208]. In 
addition, many other factors such as meta-cognition, motivation or social discomfort 
appear to influence the associations between cognition and functional outcome [209-
211]. This highlights the multifactorial causation of poor functional outcome in 
psychosis and stresses the additional need to quest for other rate limiting factors that 
can account for the unexplained variance in functional outcome.  
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