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Background
Cognitive impairment is a core feature of schizophrenia, asso-
ciated with poor functional outcomes. The course of cognitive
function in the years following illness onset has remained a
subject of debate, with a previous analysis finding no worsening,
providing support for the neurodevelopmental model of schizo-
phrenia. Since then, many more studies have reported on lon-
gitudinal cognitive performance in early psychosis, with some
indicating deterioration, which does not align with this view.

Aims
This study aims to quantitatively review the literature on the
longitudinal trajectory of cognitive deficits in the years following
psychosis onset, in comparison with healthy controls. It is the
first to also synthesise longitudinal data on social cognition.

Method
Electronic databases (‘PubMed’, ‘PsycInfo’ and ‘Scopus’) were
searched (to end September 2021). Meta-analyses of 25 longi-
tudinal studies of cognition in early psychosis were conducted
(1480 patients, 789 health controls). Unlike previous analyses,
randomised controlled trials and those with multiple cognitive
testing periods within the first year were excluded to minimise
bias (PROSPERO, ID: CRD42021241525).

Results
Small improvements were observed for global cognition
(g = 0.25, 95% CI 0.17–0.33) and individual cognitive domains, but
these were comparable with healthy controls and likely an
artefact of practice effects.

Conclusions
There is no evidence of continued cognitive decline or
improvement in the early years following psychosis onset, with a
need for more studies over longer follow-up periods. Practice
effects highlight the importance of including control samples in
longitudinal and intervention studies. Further data are needed to
evaluate the course of social cognition subdomains.
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Background

Cognitive impairment is considered a core feature of schizophre-
nia,1 and is associated with poor functional outcomes in multiple
domains.2,3 Meta-analyses and prospective cohort studies have
detected a medium-sized (8–9 IQ point) impairment in premorbid
IQ in those who go on to develop schizophrenia,4,5 and an even
larger impairment (14–15 IQ points) following symptom onset.4,6

Although impairment affects almost all cognitive domains,7 there is
evidence of slight variations in the degree of impairment, with repli-
cated findings that memory, executive functions, attention and pro-
cessing speed domains are the most compromised.6,8,9 As a result of
an historical lack of longitudinal cohort studies, the course of cognitive
impairment has been largely estimated by cross-sectional studies of
groups at different illness development stages.5,6,10–12

The trajectory of cognitive impairments following a first episode
of psychosis has been the centre of debate about whether cognitive
impairment is insidious, developing gradually over time, or whether
cognitive dysfunction begins early, with critical periods of rapid
decline prior to, and in the early years following, onset of symptoms
with stability thereafter.13 The early years following a first episode of
psychosis have been proposed as a ‘critical period’ for recovery in
which individuals can make the greatest improvement in social
functioning.14–16 Understanding the course of cognitive functioning
therefore has important implications for consideration of difficul-
ties at different illness stages, and for the development and optimisa-
tion of intervention strategies.

A previous meta-analysis examined the progression of cognitive
deficits within the first 5 years following first episode of psychosis
onset, including longitudinal studies up until February 2013.17

The lack of evidence of continued cognitive decline provided

support for a neurodevelopmental risk-factor model of schizophre-
nia,18,19 rather than a neurodegenerative model characterised by a
chronic active illness progression.20,21 However, potentially because
of the scarcity of studies, this meta-analysis included randomised
controlled studies and those in which cohorts had undergone
several cognitive testing visits within the first year, increasing the like-
lihood of treatment and practice effects playing a role.

Aims of the current study

Almost a decade on, many more cohort studies have reported on
cognitive performance in the years following a first episode of
psychosis. Some provided data that do not align with the neurode-
velopmental risk-factor model as they indicate worsening perform-
ance in some domains,22–24 whereas others indicate cognitive
stability or improvement across all domains.25,26 The focus of this
meta-analysis is to comprehensively review the literature on the lon-
gitudinal trajectory of cognitive deficits in the early years following
psychosis onset. This study will only consider longitudinal cohort
studies to exclude potential forms of bias such as randomisation
to trial arms. Multiple exposure bias will be controlled by including
only the results from the most recent assessment after baseline, with
a minimum of 12 months between assessments to minimise practice
effects. In addition to cognitive domains previously covered in
meta-analyses this study will be the first, to our knowledge, to syn-
thesise longitudinal data on social cognition that has been shown to
have a stronger relationship with social functioning than cogni-
tion.27,28 As in Bora & Murray (2014),17 this meta-analysis will
include longitudinal studies examining cognitive changes within
the proposed ‘critical period’ 1–5 years following psychosis onset,
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when confounding effects of longer-term illness (such as medica-
tion) are likely to be minimised.14 Potential moderators of cognitive
change will also be explored.

The findings of this meta-analysis will provide evidence on the
evolution of global, domain and task-specific cognitive impairments
over time. Relative stability is thought to provide support for the
neurodevelopmental theory of schizophrenia, whereas continued
cognitive decline is considered to fit with a neurodegenerative
model. The findings have implications for the implementation and
optimisation of interventions targeting cognitive difficulties such as
cognitive remediation therapy, which have been shown to effectively
target cognitive processes and improve social functioning.29,30

Method

Protocol and registration

This review follows the PRISMA guidelines for reporting systematic
reviews.31 The protocol was pre-registered on the PROSPERO regis-
try, ID: CRD42021241525 on 22 March 2021.

Search strategy

The following three electronic databases were searched up to the
end of September 2021: ‘PubMed’, ‘PsycINFO’, and ‘Scopus’,
using the following search terms: to identify participants: (‘psych-
osis’ OR ‘schizophrenia’ OR ‘schizo*’ OR ‘FEP’ OR (‘first episode
psychosis’) AND to identify cognitive measures: (‘cog*’, ‘neurops*’
OR ‘neurocognit*’ OR ‘memory’ OR ‘attention’, OR ‘executive’ or
‘processing OR ‘social cog’, OR ‘social knowledge’ OR ‘attribution
bias’ OR theory of mind’ OR ‘social perception’) AND to identify
the study design: (‘longitudinal’ OR ‘follow-up’ OR ‘chang*’ OR
‘course’ OR ‘trajectory’). Article titles and abstracts were reviewed
to identify relevance, with full texts then being examined. A back-
wards reference search of included articles was performed manually
to identify additional studies meeting the inclusion criteria.

Inclusion/exclusion criteria

Inclusion criteria were studies that:

(a) are published in an English language peer-reviewed journal;
(b) report longitudinal cognition data;
(c) used at least one standardised test at two time points;
(d) had a minimum follow-up period of 12-months; and
(e) included participants with a first episode of psychosis, defined

as being within 5 years of their first psychosis episode at the
time of the initial assessment.

Inclusion criteria for follow-up duration was 1–5 years from initial
assessment.

Exclusion criteria were:

(a) multiple reports of the same data (in which case the study
reporting the earliest cognitive assessment follow-up was
included);

(b) unpublished studies, reviews, conference abstracts or case
reports;

(c) studies not reporting quantitative data;
(d) studies using a non-standardised test;
(e) controlled intervention studies (i.e. randomised control inter-

vention studies);
(f) studies conducting additional cognitive follow-up testing

before the minimum follow-up period (e.g. at 6 months);
these were excluded to minimise practice effects; or

(g) studies conducted in early-onset psychosis (age < 16 years).

Screening

After removing duplicates two authors (A.J.W., L.H.) independently
screened all titles and abstracts for eligibility. Full texts for eligible
papers were also further screened for eligibility by the same
authors and disagreements resolved by a third author.

Data extraction

Study sample size, follow-up duration, mean age, gender (% male),
sample diagnoses, % on antipsychotic medication, cognitive tasks
used, cognitive data (baseline and follow-up) and positive and nega-
tive symptom scores (baseline and follow-up) were extracted inde-
pendently by two authors, for inclusion in main and moderator
analyses. For comparison with the psychosis group, the same vari-
ables were also extracted for healthy controls. A comprehensive ana-
lysis of test–retest scores in healthy controls was beyond the scope of
this study, so healthy control data were restricted to data from the
papers included in the main analysis

Cognitive measures

Where studies reported cognitive domain summary scores (e.g. pro-
cessing speed), these were extracted directly from articles. Where
only individual tests scores were reported, these were assigned to
predefined cognitive domains. As there is little consensus on how
individual tests map onto cognitive domains, assignment was
guided by the articles and broader literature. For studies with mul-
tiple tests measuring the same neuropsychological construct (e.g.
WAIS-Digit Symbol Substitution Test and Trail Making Task A),
a single domain summary measure (i.e. processing speed) was cal-
culated by averaging effect sizes. We also computed a global cogni-
tion score using source data where possible, and where no summary
measure was reported, effect sizes of all neuropsychological mea-
sures were pooled (where at least two seperate domains were mea-
sured). For a full list of domains and allocation of specific cognitive
tasks, see Supplementary S1 and Supplementary Table S1, available
at https://doi.org/10.1192/bjp.2022.131.

Study quality

TheNewcastle–Ottawa Scale32 was used to assess the quality of each
included study. This is a commonly used tool for non-randomised
studies and includes a quality rating for: selection, comparability
and exposure/outcome. Studies are given a star rating from zero
to nine. Data quality was rated by authors A.J.W. and L.H.

Meta-analytic procedure

Meta-analyses were conducted using the ‘Metafor’ statistical
package for R.33 Using data reported in each study, standardised
mean differences were estimated by subtracting average scores at
follow-up from average scores at baseline, and dividing the result
by the pooled standard deviation, with a small sample correction
taking each sample size into consideration (Hedges’ unbiased g).34

This approach is used to avoid the overestimation of the magnitude
of effect in meta-analyses of longitudinal studies.35 Where more
than three studies reported data for the same cognitive task, individ-
ual measure meta-analyses were performed. This has the advantage
of identifying changes in specific cognitive processes (e.g. immedi-
ate versus delayed recall) and limits heterogeneity. Where samples
overlap, the study with the largest overall sample size was included.
In addition, to establish the presence of cognitive impairment at
baseline, patient and healthy control groups were compared on
baseline cognitive function for each domain using the same analytic
procedure, but with the inclusion of baseline cognitive scores for
each group.
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Distributions of effect sizes were expected to be heterogeneous
in cognitive studies in this population, so a random-effects model
(DerSimonian–Laird estimate) was used, with effect sizes weighted
using the inverse variance method. Heterogeneity of effect size dis-
tributions was measured using the Q-test, and the extent of hetero-
geneity reported using the I2 statistic.36 I2 quantifies the percentage
of total variation across studies considered to be because of hetero-
geneity rather than chance. I2 values indicate low (25%), moderate
(50%), and (75%) high heterogeneity.36 In analyses with at a
minimum of ten studies, publication bias was assessed using inspec-
tion of forest plots and Egger’s test. All results in the analyses are
presented so that positive values reflect improved performance at
follow-up.

Subgroup sensitivity analyses

The Qbet-test was used to compare patient versus healthy control
change in cognition, and additionally to compare non-affective
only versus mixed-affective studies. This method maximises the
number of included studies, although it can inflate the variance of
the estimates. As such, a sensitivity analysis was also performed
calculating patient–control effect size for change (standardised
mean difference in change scores from baseline to follow-up) for
only studies including both patient and control groups. Results
were screened for outliers using the find.outlier function in the
{dmetar} package that implements an outlier detection and
removal algorithm of studies with confidence intervals that do not
overlap with the confidence interval of the pooled effect. Outlier
influence on results was investigated using leave-one-out analysis
(effect size and I2). Domain and task outliers are listed in
Supplementary Table S2.

Meta-regressions

To identify the influence of potential moderators, meta-regression
analyses were conducted for cognitive domains, using a restricted-
maximum-likelihood random-effects model. Potential moderators
of change were, mean age, percentage of male participants, mean
years of education, percentage of participants on antipsychotic
medication, study follow-up duration (months), change in positive
and negative symptom severity scores (% after adjusting for non-
zero floor), and baseline positive and negative symptoms scores.
Where there were not enough studies with data to meet the
minimum threshold for analysis (n < 10)36 meta-regression analyses
were not performed. Studies including only age-adjusted scores,
were not included when considering age as a moderator.

Results

Search outcome

After removing duplicates, intervention studies, papers that only
measured cognition once, did not use standardised tests or did
not fulfil other criteria, 25 full-text papers from the 1780 abstracts
were left for the meta-analyses (see Fig. 1 and Supplementary
Table S3). Owing in part to the inclusion criteria (e.g. use of standar-
dised tests), all studies scored similarly on the Newcastle–Ottawa
scale and were of good quality. Sensitivity analyses by study
quality were therefore not performed.

Sample demographics

Included studies had 1480 participants with early psychosis, a mean
age 24.85 years, 62.84% of participants were men and they had a
mean of 20.76 months between baseline and follow-up assessments.
For comparison, 13 studies included data for healthy controls, with

789 participants, a mean age of 25.45 years, an average of 60.82%
men, and with 19.60 months between baseline and follow-up assess-
ments. Where data were available, patients showed a mean reduc-
tion of 48.9% in positive symptoms and 18.7% in negative
symptoms between baseline testing and follow-up. Study character-
istics are detailed in Supplementary Table S3.

Patient–control differences at baseline

Large cognitive impairments were present in the patient group com-
pared with healthy controls at baseline, including for global cogni-
tion (g = 0.85) (Table 1). See Supplementary S4 for further
description.

Change in cognition

Patient samples showed significant improvement in 7 out of the 11
domains (Table 2), including global cognition (Fig. 2) (see
Supplementary S5 for further description). In comparison with
healthy controls, effect sizes of change were identical for global cog-
nition (0.25) and the Qbet-test was non-significant for all domains
(Table 2). The Qbet tests for verbal learning and memory remained
non-significant even after separate analysis with the exclusion of
clear outliers (Qbet = 0.23, P = 0.63). Average follow-up period was
similar for patients and controls (Supplementary Table S4).
Results did not differ in the sensitivity analyses comparing standar-
dised mean difference in change scores from baseline to follow-up,
in only studies including both patient and control groups
(Supplementary Table S5).

Moderators

There were no significant moderators, except for working memory,
where a higher percentage of men was associated with less improve-
ment between time points (z = 2.14, P = 0.03). In the sensitivity ana-
lysis comparing non-affective versus mixed samples, there was
significantly less improvement in attention and vigilance in the
mixed-affective studies (Q = 5.14, P = 0.02). All other comparisons
were non-significant (Supplementary Tables S7 and S8).

Task-specific analyses

Qbet-test comparisons with healthy control samples were non-sig-
nificant for all tasks and remained non-significant even after the
exclusion of clear outliers. Further description of change in patients
and healthy controls can be found in Supplementary S9.

Discussion

Main findings

This meta-analysis is the first, to our knowledge, to comprehen-
sively examine cognitive change in the early years following the
onset of psychosis across all cognitive domains in studies of good
quality and little risk of bias from treatment and practice effects.

The patient groups were impaired on all cognitive domains at
baseline, with large effect sizes for global cognition and large or
medium effect sizes for all other domains. Over time, only modest
improvements were seen in global cognitive performance, with an
effect size identical to that in healthy controls, indicating that any
improvement may be an artefact of practice. Small improvements
were also seen across specific domains and tasks, including social
cognition, but improvement did not significantly differ from that
in healthy controls despite healthy controls already performing sig-
nificantly better across all tasks. There were insufficient data to
examine subdomains of social cognition (theory of mind, attribu-
tion bias, social perception, emotion perception/recognition) with
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further research needed to discern whether there is stability or
change. Lack of significant improvements were in the same
domains in both the healthy controls and patient groups (construc-
tion and visuospatial skills, and visual learning and memory), and
those where patients are thought to be less impaired (motor
skills). The exception was verbal fluency, where, in contrast to con-
trols, patients showed no significant improvement. Improvement in
symptoms did not moderate change in global cognition, in keeping
with findings of other studies.40,51 Somewhat surprisingly, sensitiv-
ity analysis showed significantly less improvement in attention and
vigilance in mixed (affective and non-affective) studies, compared

with non-affective-only samples. Results were not undermined by
publication bias or high heterogeneity.

Comparison with the existing literature

Overall, these findings support the neurodevelopmental risk-factor
hypothesis and earlier longitudinal and cross-sectional meta-ana-
lyses.6,17 Much of the cognitive impairment seen in psychosis
occurs prior to the onset of illness and remains relatively stable fol-
lowing symptom onset. Despite the exclusion of controlled trials,
effect sizes for domain improvements were comparable with those
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Fig. 1 PRISMA flow diagram.

Table 1 Meta-analyses of baseline patient versus control differences in cognitive domainsa

Domain k n Estimated effect (g)b 95% CI Z P Q Q (P) R2 I2% Bias (P)

Global cognition 11 1536 0.85 0.63–1.07 7.52 <0.001 28.45 0.001 0.08 64.8 0.74
Speed of processing 10 1348 1.24 0.92–1.56 7.60 <0.001 54.46 <0.001 0.21 83.5 0.16
Reasoning and problem solving 10 1479 0.83 0.67–0.98 10.53 <0.001 13.09 0.101 0.02 38.9 0.77
Attention and vigilance 8 1140 0.66 0.43–0.88 5.67 <0.001 16.74 0.010 0.06 64.2 −
Working memory 7 868 0.83 0.63–1.03 8.31 <0.001 15.58 0.016 0.04 61.5 −
Verbal learning and memory 9 1289 1.14 0.89–1.39 9.03 <0.001 28.35 <0.001 0.10 71.8 −
Visual learning and memory 5 696 0.80 0.50–1.10 5.23 <0.001 11.25 0.024 0.07 64.4 −
Social cognition 4 512 0.59 0.35–0.84 4.7 <0.001 4.83 0.185 0.02 37.8 −
Verbal fluency 7 1281 0.97 0.78–1.16 10.19 <0.001 12.4 0.056 0.03 51.6 −

a. All effect sizes indicate better performance in healthy controls. b. Estimated effect (g) difference in performance between patients and healthy controls at baseline.Q is themeasure of the
heterogeneity of the distribution of effect size. I2 quantifies the percentage of total variation across studies because of heterogeneity. Bias is the P-value of Egger’s test.
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of Bora & Murray (2014)17 (0.02–0.31 in this analysis versus 0.13–
0.38 in Bora & Murray17). Both studies showed least improvement
compared with controls in processing speed, working memory and
verbal fluency. Greatest improvement was seen in executive func-
tion, using the Wisconsin Card Sorting Test, potentially indicating
greatest malleability in problem-solving skills.

Given that large-scale meta-analyses have shown cognitive def-
icits in childhood or adolescence prior to detectable symptoms5,7,53

with greater deviation from controls at the time of first episode,6

there remains the question of when cognitive decline occurs. One
explanation accounting for the discrepancy between pre- and
post-onset cognitive deficits, is the model of progressive neurodeve-
lopmental impairment54 suggesting increasing cognitive ‘lag’ seen
following critical developmental periods.55 Others argue that cogni-
tive worsening takes place during a prodromal period, with some
studies showing evidence of cognitive worsening at this stage,13

while other studies found no evidence.56,57 Harvey58 argues that
inconsistencies may be related to the conceptualisation of when a
first episode begins, with sensitive prodromal measures potentially
capturing the first stages of psychotic illness, previously considered
to be prodromal.

Although our meta-analysis shows no cognitive improvement
above that of healthy controls, debate remains around the trajectory
of cognitive impairment over longer periods. A study by Zanelli
et al,59 assessing individuals with a first episode of psychosis at
10-year follow-up, found that compared with healthy participants,

patients with schizophrenia showed a significant decline in IQ
and in tasks assessing memory and verbal knowledge, even after
controlling for gender, age, ethnicity and education. Similarly, an
18-year follow-up study, Fett et al,60 found continued cognitive
decline across multiple, but not all domains, and there is evidence
of a slightly larger (15–21 IQ point) deficit in those with long-stand-
ing schizophrenia.10,12,61 These findings raise the question of
whether cognitive impairment in schizophrenia results from both
abnormal development and later deterioration only detectable
over long-periods, with later deterioration differing between cogni-
tive functions. One possible explanation for this is that psychosis
may lead to longer periods of restricted activity and opportunities
to use cognitive skills, leading to a decline over time. Against this,
other studies assessing individuals with psychosis over 10 years
found no worsening of deficits after illness onset62–64 with some evi-
dence that any progression may be because of medication29,65,66 or
lifestyle factors.67,68

Further complexity in assessing cognition over time comes from
individual heterogeneity,69 which may be obscured when assessing
group means,26 as well as the potential for those who make good
recoveries being underrepresented in studies with longer follow-
up periods.70 Our analysis shows that study quality has remained
high, although this is limited by the exclusion of many studies
because of multiple testing within the first year (n = 22). Of the
studies including non-affective samples, four (out of six) were con-
ducted since the Bora and Murray (2014)17 analysis, highlighting

Table 2 Meta-analyses of change in cognition across domains, for patient and healthy controls of included samplesa

Domain k n Estimated effect (g) 95% CI Z P Q Q (p) R2 I2% Bias (P) Qbet (P)

Global cognition
Patients 19 1326 0.25 0.17 to 0.33 5.97 <0.001 7.98 0.98 0 0 0.27 0.00 (0.98)
Health controls 11 740 0.25 0.14 to 0.35 4.60 <0.001 4.96 0.89 0 0 0.07

Speed of processing
Patients 13 958 0.20 0.10 to 0.29 4.12 <0.001 9.80 0.63 0 0 0.72 2.42 (0.30)
Health controls 10 633 0.31 0.19 to 0.44 3.95 <0.001 10.00 0.35 9 10 0.93

Reasoning and problem solving
Patients 17 1245 0.30 0.20 to 0.41 5.53 <0.001 22.48 0.13 0.01 29 0.05 2.84 (0.24)
Health controls 10 711 0.18 0.07 to 0.29 3.27 0.001 4.00 0.91 0 0 0.55

Attention and vigilance
Patients 10 863 0.31 0.21 to 0.40 6.32 <0.001 7.73 0.56 0 0 0.37 0.21 (0.65)
Health controls 7 557 0.27 0.10 to 0.43 3.12 0.002 9.50 0.14 0.02 37 −

Working memory
Patients 12 844 0.15 0.02 to 0.28 2.32 0.02 16.51 0.24 0.02 32 0.84 0.02 (0.88)
Health controls 9 537 0.16 0.05 to 0.28 2.71 0.01 5.41 0.71 0 0 −

Verbal learning and memory
Patients 12 953 0.24 0.10 to 0.37 3.46 0.001 20.43 0.04 0.02 46 0.56 0.02 (0.89)
Health controls 7 508 0.20 −0.01 to 0.42 1.92 0.06 13.57 0.03 0.04 55 −

Visual learning and memory
Patients 8 360 0.10 −0.05 to 0.25 1.29 0.19 2.94 0.82 0 0 − 1.40 (0.24)
Health controls 5 340 0.21 −0.01 to 0.43 1.91 0.06 6.62 0.16 0 40 −

Social cognition
Patients 7 413 0.25 0.11 to 0.39 3.43 0.001 5.51 0.48 0 0 − 0.03 (0.86)
Health controls 4 293 0.20 0.00 to 0.40 1.92 0.06 3.72 0.29 0 19 −

Verbal fluency
Patients 12 997 0.11 −0.01 to 0.23 1.76 0.08 16.45 0.13 0.01 33.1 0.65 0.88 (0.35)
Health controls 7 574 0.19 0.07 to 0.30 3.12 0.002 1.62 0.95 0 0 −

Verbal and language skills
Patients 3 103 0.29 0.00 to 0.58 1.98 0.05 0.16 0.93 0 0 − –b

Health controls − − − − − − − − − − −
Construction and visuospatial skills

Patients 3 328 0.02 −0.13 to 0.18 0.31 0.76 1.47 0.48 0 0 − –b

Health controls 3 232 0.22 −0.18 to 0.62 1.09 0.28 7.61 0.02 0.09 74 −
Motor skills

Patients 3 393 0.07 −0.07 to 0.21 0.94 0.35 0.10 0.95 0 0 − –b

Health controls − − − − − − − − − − −

a. Estimated effect (g) improvement in performance from first assessment to follow-up.Q is measure of the heterogeneity of the distribution of effect size. I2 quantifies the percentage of total
variation across studies due to heterogeneity. Bias is the P-value of Egger’s test. Qbet is the comparison of change in patients versus healthy controls. Results reported before any exclusion
of outliers. Forest plots for each domain are available in Supplementary S6.
b. Not enough data.
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some studies still include mixed diagnoses in their inclusion criteria,
although the proportion of patients with affective diagnoses was
low. There remains a need for studies to assess cognition in affect-
ive-first-episode psychosis independently. Resolving these issues is
important, with implications for the course of illness, as well as con-
sideration of those most suited to benefit from interventional strat-
egies aimed at preserving and improving cognition in people with
psychosis.29,30,71 Finally, evidence for comparable improvement in
cognitive test performance in healthy controls has implications for
assessing cognitive change both clinically and in randomised con-
trolled trials, highlighting the importance of using control groups
when drawing conclusions about intervention efficacy.

Limitations

Limited healthy control data meant comparison with patient groups
was not possible for all domains or tasks. Similarly, meta-regres-
sions and sensitivity analyses could not be performed for all
domains because of inadequate data, including for antipsychotic
dose, which may moderate cognitive change. Social cognition tests
varied across studies, many of which have since been shown to
have poor psychometric properties.72 Grouping social cognition
constructs prohibits conclusions being made about these subdo-
mains, particularly given the potential for their separate factor struc-
tures73 and neural bases.74 Categorisation of cognitive tasks also
remains a wider issue, with no consensus across studies as to the
cognitive domains that tasks are most accurately measuring. It
should also not be discounted that ceiling effects may have mini-
mised improvement in healthy control performance, and that this
might mask areas of relative deterioration in the patient group.
Finally, subgroup analyses have been shown to lack statistical
power to detect group differences, which might be observed with
more available studies,75 however, comparison of confidence inter-
vals and careful interpretation do not change the conclusions of this
analysis.

Implications

We found no evidence of cognitive decline in the early years follow-
ing psychosis onset. Small improvements were observed across indi-
vidual cognitive domains and tasks, but these were in line with those
seen in healthy comparison groups and are likely an artefact of prac-
tice effects. Further data are needed to evaluate the course of social
cognition subdomains following onset of psychosis. We conclude
that there is no evidence of continued cognitive decline or improve-
ment in the early years following psychosis onset, with a need for
more studies over longer follow-up periods. Evidence of practice
effects highlights the importance of including control samples in
longitudinal and intervention studies measuring cognition at mul-
tiple time points.
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