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The effect of treatment on insight in psychotic disorders - A systematic 
review and meta-analysis 

Sean Phelan, Natasha Sigala * 

Brighton and Sussex Medical School, University of Sussex, UK  

A B S T R A C T   

Background: For people with a psychotic disorder lack of insight can be detrimental on their condition and recovery. For this reason, insight has been considered as a 
target for therapy. We conducted a systematic review of the literature on pharmacological, psychological and other treatments to test the hypothesis that these 
interventions could improve insight. 
Methods: We performed a literature search (1970–2020) across the following databases: PubMed, EMBASE, PsychINFO, Medline and Web of Science. Within each 
database the following search terms and the associated Boolean operatives were used: “Insight AND (treatment OR therapy) AND (psychosis OR schizophrenia) AND 
(awareness or denial)”. Further filters were applied to identify peer reviewed controlled trials on adults. Following assessment for bias and inclusion criteria, we 
calculated the effect size (Cohen's d) for each study and overall, using a random effects model with 95% confidence intervals. 
Results: Of 94 articles found in the initial literature search, 30 studies that examined the treatment of insight in psychosis met the initial selection criteria and were 
assessed for bias. A total of 21 studies were included in the final meta-analysis. The overall calculated mean effect size for all interventions was 0.441 (95% CI, 
0.23–0.66), representing a medium effect size. The effect of psychoeducation studies alone was medium (0.613, 95% CI, − 0.35–2.06), but not significant. The effect 
of CBT studies was small (0.235, 95% CI, 0.01–0.46), and significant. The effect of combined antipsychotic medication and psychosocial intervention was of medium 
size and significant (0.683, 95% CI = 0.54–0.83). Finally, tDCS over the left fronto-temporal cortex, produced a very large and significant improvement of insight 
1.153 (95% CI = 0.61–1.70), which was present for at least a month after the intervention. 
Conclusions: Despite the variation and small number and size of trials into possible interventions, the hypothesis that insight could be improved was confirmed. Whilst 
most research focuses on psychotherapies, there is scope and potential for pharmacological, as well as other interventions (e.g. physical exercise, self-video 
observation, Direct Current Stimulation) to improve insight over and above treatment as usual. Given the association of insight with illness severity and treat-
ment adherence, it is important to direct efforts in therapies that target insight improvement in psychosis.   

1. Introduction 

A lack of insight or awareness is a common feature amongst patients 
suffering from schizophrenia or other psychotic disorders (Lincoln et al., 
2007). The association between insight and psychosis has been studied 
since the early 20th century (Kraepelin, 1919), however the presence of 
insight remained a rather binary concept for the following six decades, i. 
e. patients either had insight or they didn't (Beck et al., 2004). It wasn't 
until the late 1980s that insight started being studied as a degree of 
awareness of illness (David, 1990), and a number of systems were 
devised to measure and quantify it. 

Insight is further subdivided into clinical and cognitive. Clinical 
insight refers to the “lack of awareness of a mental illness requiring 
treatment” (Beck et al., 2004), and is generally an observation and 
assessment made by a clinician. Cognitive insight refers to the patient's 
own assessment of any delusions and misinterpretations, making it a 
more subjective assessment. The Insight and Treatment and Attitudes 

Questionnaire (ITAQ) (McEvoy et al., 1989), Schedule for the Assess-
ment of Insight Extended (SAI-E) (David, 1990), Birchwood Insight 
Scale (BIS) (Birchwood et al., 1994), Positive And Negative Syndrome 
Scale (PANSS) Item G12 (Kay et al., 1987), and Scale of Unawareness of 
Mental Disorder (SUMD) (Amador et al., 1993) all use a variety of 
questionnaires and patient self-reports to assess the level of clinical 
insight, whilst the Beck Cognitive Insight Scale (BCIS) (Beck et al., 2004) 
is used to measure levels of cognitive insight. 

Furthermore, lack of insight has been associated with severity of 
illness, particularly the positive symptoms of schizophrenia (Sevy et al., 
2004). Whilst precisely how insight relates to the pathogenesis of dis-
ease remains unclear, e.g. whether a lack of insight causes and/or cor-
relates with an increase in psychosis or vice versa, there is also evidence 
to suggest that it often has a negative effect on treatment adherence 
(Novick et al., 2015). The associations with disease severity and reduced 
adherence make insight a suitable target for intervention. Despite this 
there is a relative paucity of research into the efficacy of targeted 
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therapies. One of the most recent and comprehensive reviews and meta- 
analyses relating to changes in insight (Pijnenborg et al., 2013) reported 
that whilst some of the interventions had a moderate effect, they did not 
yield a statistically significant improvement of insight. Crucially, how-
ever, the review also concluded that there was promising potential for 
further trials and development of therapies targeting insight. This po-
tential for further intervention development, along with the time that 
has elapsed since that review's publication, therefore warranted further 
investigation into the treatment of insight. The objective of this sys-
tematic review and meta-analysis was to establish the efficacy of treat-
ments on insight for patients diagnosed with schizophrenia or other 
psychotic disorders. Our hypothesis was that interventions would 
improve insight. 

2. Methods 

2.1. Inclusion criteria 

The criteria for including studies in this review were: randomised or 
quasi controlled trials that examined interventions associated with the 
treatment of psychosis in patients diagnosed with schizophrenia or 
another psychotic disorder. The rationale for including studies of this 
type was that it would enable a comparison of effect sizes between 
studies, as well as between different types of intervention and control/ 
comparison groups. 

All types of intervention were eligible and included, but were not 
limited to: psychological, pharmacological, social, video observation, 
exercise and psychoeducational therapies. Similarly, there was no re-
striction placed upon the timing of interventions, mode of delivery or 
time of follow up. All studies had to be published in the English language 
in international peer reviewed journals. No grey literature was included. 

Insight was a required outcome measure and had to be evaluated by a 
recognised means of assessment, such as the Insight and Treatment and 
Attitudes Questionnaire (ITAQ) (McEvoy et al., 1989), Schedule for the 
Assessment of Insight Extended (SAI-E) (David, 1990), Birchwood 
Insight Scale (BIS) (Birchwood et al., 1994), Beck Cognitive Insight Scale 
(BCIS) (Beck et al., 2004), Positive And Negative Syndrome Scale 
(PANSS) Item G12 (Kay et al., 1987), and Scale of Unawareness of 
Mental Disorder (SUMD) (Amador et al., 1993). 

Study participants were required to have a diagnosis of schizo-
phrenia or other psychotic disorder according to the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV or V). Finally, we only 
included studies where all participants were adults (ages 18–70 years) 
and had no underlying neurological conditions or a diagnosis of sub-
stance abuse. 

These criteria form part of a protocol which has been registered on 
the National Institute of Health Studies PROSPERO database and is 
available at: https://www.crd.york.ac.uk/prospero/display_record.php 
?ID=CRD42020223080. 

The vast majority of the patients were reported to be on medication, 
to have suffered symptoms for a long period of time (usually several 
years), and to be in a stable condition for the duration of the study 
(Supplemental table). 

2.2. Search methods for identification of studies 

We performed the literature search across the following databases: 
PubMed, EMBASE, PsychINFO, Medline and Web of Science for the time 
period between January 1970 and December 2020. Papers were 
required to be written in English and peer reviewed. Within each data-
base the following search terms and the associated Boolean operatives 
were used: “Insight AND (treatment OR therapy) AND (psychosis OR 
schizophrenia) AND (awareness or denial)”. 

We applied additional filters within each database in order to refine 
the search according to the inclusion criteria. The type and number of 
filters differed between databases, and the details are listed in Table 1. 

2.3. Selection of studies 

After the database search was complete, the details of the articles 
were added to an electronic bibliography management software package 
(Zotero) to aid organisation and synthesis of information. We then 
independently checked each article to determine whether it met the 
inclusion criteria. 

2.4. Assessment of risk of bias 

The eligible articles were assessed for risk of bias using the Standard 
Quality Assessment Criteria for Evaluating Primary Research Papers 
from a Variety of Fields (Kmet et al., 2004), also known as the Qualsyst 
Tool. We independently assessed each paper, and calculated a bias risk 
score. We then compared these scores to evaluate inter-operator 
agreement, and we used an inclusion threshold of 0.55. 

2.5. Data extraction and management 

We used a standardised proforma to ensure a systematic and uniform 
extraction of the data from the various studies. 

The primary outcome measure for this study was the change in pa-
tient insight following an intervention. Therefore, we extracted the 
mean insight score and standard deviation at baseline and endpoint for 
the intervention and control groups (Pijnenborg et al., 2013). Where 
confidence intervals were reported instead, we calculated the standard 
deviation from those. If additional follow up points of measurement 
were reported, we only used the measurements taken at the end of the 
intervention. 

2.6. Requests for data 

A request was made to the authors of one paper (Senormanci et al., 
2021) for data access, including the means and standard deviations of 
the scores from the intervention and control group SAI questionnaire. 

Table 1 
Additional search criteria applied in each database.  

Database No. of 
initial 
search 
results 

Additional filters No. of results 
with 
additional 
filters 

Interface 

EMBASE  514 “1970–2020” 
“English Language” 
“Adult 18–70 years” 
“Human” 
“Controlled Clinical 
Trial” 
“Randomised 
controlled trial”  

14 NICE 
HDAS 

PsychINFO  728 “English” 1970–2020 
“Peer Reviewed” 
Human Adulthood 
Clinical trial  

17 EBSCO 

PubMed  452 Clinical Trial, Humans, 
English, Adult: 19+
years, from 1970/1/ 
1–2020/11/11  

37 PuBMed 

Medline  162 “Peer Reviewed”“ 
1970–2020” 
Adult 
“English Language” 
“Humans”  

30 NICE 
HDAS 

Web of 
Science  

31 English 
Add “controlled trial” 
to search in All fields  

31 Web Of 
Science  
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2.7. Measures of treatment effect on insight 

There are several different scoring systems used to measure insight 
and consequently the system used varied between studies, namely: 
ITAQ, BCIS, SUMD, PANSS G12, MIC and SAI and SAI-E. 

One study used both the PANSS G12 and SAI-E scoring systems to 
measure insight (Pijnenborg et al., 2019). In order to generate a single 
effect size for data synthesis it was necessary to select one of these 
scoring systems. We chose the PANSS G12 over the SAI-E scores, because 
the baseline measures of insight for the intervention and control groups 
were more closely matched when measured with the former scale. 

2.8. Data synthesis and statistical analysis 

We extracted the means and standard deviations of insight values for 
intervention and control groups, both at baseline and following the 
intervention. We used the Excel-based calculation formulae developed 
by Wilson (2001) for calculating the correlation, r, for the control and 
interventions groups in each study. We then used the software 
Comprehensive Meta-Analysis, Version 3 (Borenstein, M., Hedges, L., 
Higgins, J., & Rothstein, H., Biostat, Englewood, NJ 2013), which 
assessed the heterogeneity of the studies, and calculated the effect size 
for each study, and overall, using a random effects model, and produced 
the forest plot with 95% confidence intervals. 

The heterogeneity of the studies (the outcome variability due to 
clinical and methodological differences), was measured with Higgins's I2 

statistic. Higgins's I2 represents the percentage of variation between the 
sample estimates that is due to heterogeneity rather than to sampling 
error (Muka et al., 2019). 

3. Results 

3.1. Search results 

The initial literature search resulted in 129 potential articles. Despite 
the additional filters applied to each of the databases, after reading the 
papers, 74 were excluded for not meeting the inclusion criteria, see 
Fig. 1. The reasons for the articles not meeting the inclusion criteria were 
most frequently due to the relationship of the intervention with insight 
not being examined, the trial not being controlled, or even absence of 
any intervention. 

Twenty-nine articles met the inclusion criteria and were included in 
the bias analysis. Due to the relatively small number of included articles, 
we applied a threshold of bias of 0.55. Seven articles fell below the in-
clusion threshold, and 1 did not contain data in a format that could be 
used for meta-analysis. 

Overall 21 studies were included in the meta-analysis (N = 3035). 
The demographic characteristics of the patients in the studies are pre-
sented in Table 2, and methodological information about the included 
studies is presented in Table 3 and the Supplemental table. 

3.2. Overall effect of treatment 

The effect sizes for the included studies favoured the intervention 
over control conditions for the treatment of insight in psychosis. The 
calculated effect sizes and their associated 95% confidence intervals are 
plotted in Fig. 2. 

The mean effect size for all the interventions was 0.441 (95% CI, 
0.23–0.66), which corresponds to a medium effect size, and it was sta-
tistically significant (z = 4.03, p = 0.000). 

The heterogeneity of the studies was high, with a calculated Higgins's 
I2 of 80% and Tau squared of 0.18. 

3.3. Types of intervention and their effect 

3.3.1. Psycho-education 
Given the heterogeneity of the included studies, we grouped 5 

studies that used psychoeducational interventions together. In Fig. 3, we 
show that combining studies Pijnenborg et al. (2019); Chan et al. (2007), 
Chan et al. (2009) Medalia et al. (2012) and Chien and Thompson 
(2014), produces a medium, but non significant effect size of 0.608. 
Despite the fact that all 5 studies use a psychoeducational approach, 
they show a high degree of heterogeneity, Higgins's I2 of 90% and Tau 
squared of 0.468, so these results should be interpreted with caution. 

Pijnenborg et al. (2019) (Pijnenborg et al., 2019) reported a 

Final Results
n=21

Excluded as missing 
data for meta-
analysis n=1

Below bias 
threshold n=7

Inclluded for Bias 
Assessment & Data 

Extraction
n=29

Records after 
duplicates removed

n=94

Duplicates 
n=35

Records Identified 
through database 

search
n=129

Records excluded
n=74

Trial not controlled = 12 
Age group outside 18-70 = 3

Insight not measured =  3 
Effect upon insight not examined = 26

Review/Overview = 8 
No Intervention = 11 
Poster Abstract = 3 

Case Study = 5
Language not english = 2

Records Screened
n=94

Fig. 1. PRISMA Flow diagram for study inclusion.  
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multicentre RCT, conducted across 7 mental health care centres in the 
Netherlands. Although there was no specific advantage of the psycho-
education programme they used (REFLEX) against a control group 
receiving cognitive remediation therapy, they showed that patients in 
both groups had improved insight scores following treatment. It is 

Table 2 
Demographic variables of patients in included studies.  

Study N Age 
Mean # 
years 

Gender Education In-/out 
patients 

%Male Mean # 
years 

Balzan et al., 2019 26 e 35.4 e 56 e 11.30 e Out 
26 c 39.0 c 63 c 11.52 c  

Chan et al., 2007    Secondary 
school  

44 e 35.4 e 100 e 63.6% e In 
33 c 38.2 c 100 c 73% c  

Chan et al., 2009 36 e 34.2 e 72.2 e 44.4% e Out 
37 c 36.3 c 59.5 c 37.8% c  

Chang et al., 2018 30 e 46.4 e 46.7 e 13.17 e  
30 c 42.2 c 43.3 c 13.03 c  

Chien and 
Thompson, 2014    

Secondary  
36 e 25.1 e 55.6 e 55.6% e Out 
35 c 25.8 c 58.3 c 52.8% c  

David et al., 2012    Above 
primary  

21 e 33.0 e 61.9 e 47.6% e In 
19 c 32.2 c 47.4 c 31.6% c  

Davidoff et al., 1998 9 e 35.56 e 66.7 e Not provided In 
9 c 40.78 c 55.6 c   

Franck et al., 2013    Secondary  
49 e 33.1 e 73.5 e 40.8% e Out 
43 c 34.0 c 72.0 c 53.5% c  

Fung et al., 2011;  
Xiang et al., 2007    

Secondary  
34 e 43.9 e 52.9 e 64.7% e Out 
32 c 46.9 c 59.4 c 53.1% c  

Gelkopf et al., 2006 15 e 42.5 e 60.0 e Not provided In 
14 c 46.1 c 64.3 c   

Guo et al., 2010 633 
e 

26.1 e 54.3 e 12.2 e Out 

635 
c 

26.4 c 55.7 c 12.0 c  

Kemp et al., 1998 39 e 34.0 e 51.3 e Not provided In 
35 c 37.0 c 54.3 c   

Lam et al., 2015    Above 
primary  

38 e 41.3 e 55.3 e 86.8% e In 
28.9% e 
48.7% c 

39 c 39.9 c 66.7 c 89.7% c Out 
71.1% e 
51.3% c 

Medalia et al., 2012 40 e 40.2 e 67.5 e Not provided Out 
32 c 38.5 c 62.5 c   

Penn et al., 2009 32 e 41.7 e 49.0 e 12.8 e Out 
33 c 39.6 c 63.2 c 12.7 c  

Peters et al., 2010 22 e 34.0 e 72.2 e Not provided Out 
29 c 39.6 c 52.6 c   

Pijnenborg et al., 
2019 

59 e 40.8 e 70.0 e 5.0 e In 
10.2% e 
9.7% c 

62 c 38.6 c 87.1 c* 5.1 c Out 
66.1% e 
62.9% c 

Premkumar et al., 
2011 

25 e 36.1 e 68.0 e 14.0 e Out 
18 c 39.7 c 83.3 c 13.3 c  

Senormanci et al., 
2021 

20 e 40.5 e 60.0 e 7.5 e In 
19 c 43 c 63.2 c 5.0 c  

Turkington et al., 
2002 

225 
e 

40.5 t 77.0 t Not provided In and out 

128 
c     

Xiang et al., 2007;  
Wilson, 2001 

49 e 37.4 e 42.0 e 10.9 e In 
45 c 39.8 c 52.0 c 10.5 c  

e: experimental group, c: control group, t: total number of participants. 
* Significant difference at p < 0.05. 

Table 3 
Methodological characteristics of included studies.  

Study N Diagnosis Scale Comparison 

Balzan et al., 
2019  

52 Schizophrenia 
66.7% e 
Schizophrenia 
74.1% c 
Schizoaffective 
22.2% e 
Schizoaffective 
18.5% c 
Psychosis other 
11.1% e 

SAI (BCIS) Metacognitive 
training vs. 
cognitive 
remediation 

Chan et al., 
2007  

77 Schizophrenia 
Schizoaffective 

SUMD TRIP vs. TAU 

Chan et al., 
2009  

73 Schizophrenia ITAQ TRIP vs. TAU 

Chang et al., 
2018  

60 Schizophrenia 51 
patients 
Schizoaffective 9 
patients 

SUMD Active tDCS vs. 
Sham tDCS 

Chien and 
Thompson, 
2014  

107 Schizophrenia ITAQ Mindfulness 
psychoeducation vs. 
conventional 
psychoeducation 

David et al., 
2012  

40 Schizophrenia 
Schizoaffective 
Bipolar affective 
with Psychotic 
features 

ITAQ 
(SAI-E) 

Self-observation vs. 
control (actor) 
video 

Davidoff 
et al., 1998  

18 Mania  

66.7% e 
55.6% c 
Schizophrenia  

33.4% e 
33.4% c 
Schizoaffective  

11.1% in c only 

ITAQ Self-observation vs. 
control (neutral) 
video 

Franck et al., 
2013  

138 Schizophrenia BIS Specific (RECOS) 
vs. general (CRT) 
cognitive 
remediation 

Fung et al., 
2011;  
Xiang 
et al., 2007  

66 Schizophrenia SUMD Self-stigma 
reduction 
programme vs. 
newspaper reading 

Gelkopf et al., 
2006  

29 Schizophrenia ITAQ Watching 
humorous vs. 
neutral movies 

Guo et al., 
2010  

1268 Schizophrenia  

84.5% e 
84.7% c 
Schizophreniform 
disorder  

15.5% e 
15.3% c 

ITAQ Combined 
psychosocial 
intervention vs. 
medication alone 

Kemp et al., 
1998  

74 Schizophrenia  

84.5% e 
60% c 
Mood disorders 

SAI-E Compliance therapy 
vs. non-specific 
counselling 

Lam et al., 
2015  

78 Schizophrenia  

84.2% e 
84.6% c 
Psychotic disorder  

7.9% e 
5.1% c 
Delusional disorder  

7.9% e 

BCIS MCT vs. TAU 

(continued on next page) 
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possible that the full effect of insight improvement is masked by the 
improvement also observed in the active control group. 

Medalia et al. (2012) investigated whether a single 45 minute session 
of interactive verbal and visual exercises along with psychoeducation 
affected insight, compared to a control group who watched sitcom re- 
runs. The participants were outpatients at various clinics in New York 
City. There was no significant effect of that intervention on insight. 

Chan et al. (2007) trialled the psycho-education programme Trans-
forming Relapse and Instilling Prosperity (TRIP), consisting of 10 ward- 
based sessions over 2 weeks, and conducted at Pamela Youde Nether-
sole Eastern Hospital (PYNEH) in Hong Kong. They reported a small but 

not significant improvement of insight in inpatients with schizophrenia, 
when compared to TAU. A later study by a different group in Hong Kong, 
Chan et al. (2009) involved 10 weekly sessions of psychoeducation of 
patients and their caregivers over 3 months, which produced a large and 
significant improvement of insight that was sustained at the 12 month 
follow up. 

Finally Chien and Thompson (2014) conducted a study with out-
patients from 3 different clinics in Hong Kong. They showed a very large 
and significant improvement of insight in the intervention group, who 
received a mindfulness-based psychoeducation programme for 6 
months, compared to TAU, and an advantage over patients who received 
a conventional psychoeducation programme. 

3.3.2. Cognitive behavioural therapy 
Next we combined six studies that used a CBT or Metacognitive 

therapy approach and calculated their overall effect. In Fig. 4 we show 
that combining studies Premkumar et al. (2011), Peters et al. (2010), 
Penn et al. (2009), Turkington et al. (2002), Balzan et al. (2019), and 
Lam et al. (2015) produces a small and significant effect size of 0.235. 
These studies have a moderate degree of heterogeneity, Higgins's I2 of 
37% and Tau squared of 0.029. 

Premkumar et al., 2011 compared outpatients recruited from the 
South London and Maudsley (SLAM) NHS Foundation Trust. The inter-
vention group received an average of 19 weekly or fortnightly CBTp 
(CBT for psychosis) sessions, whilst the control was TAU. Comparing the 
pre and post measures of the BIS did not reveal any differences in insight 
for the two groups. Peters et al., 2010 also conducted a study with SLAM 
outpatients, comparing a group who received 6 months of weekly or 
fortnightly CBTp sessions to TAU. The authors reported an improvement 
in depression, but no change in insight scores. 

Penn et al. (2009) conducted a RCT in North Carolina, recruiting 
outpatients from local clinics and mental health centres. The interven-
tion group received 12 weekly CBT sessions for auditory hallucinations, 
whilst the active control group received 12 weekly enhanced support 
therapy, focusing on emotional support and counselling on problems 
that are not related to psychosis. Insight was a secondary outcome of the 
study, and although insight scores for the CBT group were higher at the 
end of treatment and at a one year follow up compared to the active 
control, that was not statistically significant. 

Table 3 (continued ) 

Study N Diagnosis Scale Comparison 

2.6% c 
Other psychosis  

7.7% in c only 
Medalia 

et al., 2012  
80 Schizophrenia 

Schizoaffective 
disorder 

MIC Braincheck/ 
psychoeducation 
session vs. watching 
a sitcom for 45' 

Penn et al., 
2009  

65 Schizophrenia  

53% e 
45% c 
Schizoaffective 

BCIS 
composite 

CBT vs. enhanced 
supportive therapy 

Peters et al., 
2010  

74 Psychotic 
symptoms 

BIS CBTp vs. waiting 
list controls (TAU) 

Pijnenborg 
et al., 2019  

121 Psychotic 
symptoms 

BIS REFLEX vs. 
simplified CBT 

Premkumar 
et al., 2011  

60 Schizophrenia 
Schizoaffective 
disorders 

BIS CBTp vs. TAU 

Senormanci 
et al., 2021  

39 Schizophrenia SAI Physical exercise vs. 
TAU 

Turkington 
et al., 2002  

422 Schizophrenia SAI CBT vs. TAU 

Xiang et al., 
2007;  
Wilson, 
2001  

94 Schizophrenia ITAQ Social skills training 
vs. psychoeducation 

e: experimental group, c: control group. 

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper Relative 
in means error Variance limit limit Z-Value p-Value weight

Pijnenborg et al. 2019 -0.068 0.195 0.038 -0.451 0.316 -0.346 0.730 5.49
Premkumar et al. 2011 0.000 0.309 0.096 -0.606 0.606 0.000 1.000 4.35
Peters et al. 2010 0.000 0.283 0.080 -0.554 0.554 0.000 1.000 4.61
Penn et al. 2009 0.025 0.248 0.062 -0.461 0.511 0.101 0.920 4.96
Gelkopf et al. 2006 0.037 0.372 0.138 -0.691 0.766 0.100 0.920 3.77
Xiang et al. 2007 0.043 0.206 0.043 -0.362 0.448 0.209 0.835 5.38
Medalia et al. 2012 0.077 0.237 0.056 -0.388 0.542 0.323 0.746 5.07
Franck et al. 2013 0.130 0.209 0.044 -0.280 0.540 0.619 0.536 5.36
Turkington et al. 2002 0.161 0.111 0.012 -0.056 0.378 1.451 0.147 6.23
Senormanci et al. 2020 0.176 0.321 0.103 -0.453 0.805 0.549 0.583 4.23
Chan et al. 2007 0.195 0.231 0.053 -0.257 0.648 0.846 0.397 5.14
Fung et al. 2011 0.256 0.247 0.061 -0.229 0.740 1.033 0.301 4.97
Balzan et al. 2019 0.450 0.281 0.079 -0.100 1.001 1.603 0.109 4.63
Kemp et al. 1998 0.505 0.293 0.086 -0.070 1.079 1.722 0.085 4.51
David et al. 2012 0.526 0.322 0.104 -0.105 1.157 1.632 0.103 4.22
Guo et al. 2010 0.683 0.076 0.006 0.535 0.831 9.019 0.000 6.45
Lam et al. 2015 0.759 0.236 0.056 0.296 1.221 3.216 0.001 5.09
Chan et al. 2009 0.800 0.243 0.059 0.323 1.277 3.289 0.001 5.01
Chang et al. 2018 1.153 0.279 0.078 0.606 1.699 4.134 0.000 4.65
Chien & Thompson 20141.992 0.290 0.084 1.423 2.561 6.862 0.000 4.53
Davidoff et al. 1998 4.241 0.850 0.722 2.576 5.906 4.992 0.000 1.33

0.441 0.109 0.012 0.227 0.656 4.030 0.000
-4.00 -2.00 0.00 2.00 4.00

Favours Control Favours Intervention

Fig. 2. Effect size of interventions for the treatment of insight in psychosis.  
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In a study conducted across 6 secondary care services in the UK, 
Turkington et al. (2002) compared an intervention group who received 
3 to 6 hourly CBT sessions over 2 to 3 months to TAU. The effect size of 
insight improvement was small and not significant. 

Lam et al. (2015) compared an intervention of 8 sessions of group 
metacognitive therapy to a TAU control group in China. They reported a 
large and significant effect on the self-reflectiveness element of insight. 
In a later study conducted in Australia, Balzan et al. (2019) compared a 
similar intervention of 4 2-hourly sessions of individualized meta-
cognitive therapy to a cognitive remediation control condition. Argu-
ably the full effect of insight improvement is masked by the 
improvement also observed in the active control group, and the medium 
effect size reported did not reach statistical significance. 

3.3.3. Combined treatment vs. medication alone 
Guo et al., 2010 conducted a large scale randomised controlled trial 

to determine the efficacy of combined antipsychotic medication and 
psychosocial intervention versus antipsychotic medication alone. The 
psychosocial intervention consisted of psycho education, family inter-
vention, skills training and cognitive-behavioural therapy. The partici-
pants of the study were all outpatients across 10 clinical sites in China, 
and received 12 4-hour monthly group sessions. The combined inter-
vention produced a significant medium effect size of 0.683 (95% CI =
0.54–0.83). 

3.3.4. Video self-observation 
In two studies patients were filmed during a psychotic episode, 

which they watched after their symptoms had improved. The study by 
Davidoff et al. (1998) was conducted at McLean Hospital in 

Massachusetts. It reported a large but non-significant effect, compared 
to a control group who watched a comedy video instead. This may be 
partly due to the fact that there were only 9 patients in each group, and a 
rather poor control condition. In an improved design by David et al. 
(2012), the experimental group (N = 21) watched themselves experi-
encing psychotic symptoms, whilst the control group (N = 19) watched a 
video of someone else (an actor) experiencing a psychotic episode. This 
study showed a medium size, though not significant, effect on insight 
improvement. 

3.3.5. Compliance therapy 
To examine an intervention targeting compliance with medication, 

Kemp et al., 1998 allocated Maudsley Hospital inpatients randomly to 
receive 4 to 6 sessions of either individualized compliance therapy or 
standard supportive therapy. Patient insight was a secondary outcome 
measure in the trial and showed an improvement with a medium effect 
size of 0.505 (95% CI = − 0.07–1.08), which although was not signifi-
cant, showed remarkable stability over an 18-month follow up in the 
community. 

3.4. Humorous movies 

Gelkopf et al., 2006 examined whether viewing of humorous movies 
improved various outcome measures of inpatients with schizophrenia in 
Israel. This was a follow up from earlier work, which demonstrated that 
humorous movies reduced patient anxiety, depression, aggression 
(Gelkopf et al., 1993), and improved social support (Gelkopf et al., 
1994). The intervention group was compared to a control group who 
viewed the same number of movies, but with only 15% of them being 

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper Relative 
in means error Variance limit limit Z-Value p-Value weight

Pijnenborg et al. 2019 0.068 0.195 0.038 -0.316 0.451 0.346 0.730 20.78
Medalia et al. 2012 0.077 0.237 0.056 -0.388 0.542 0.323 0.746 20.06
Chan et al. 2007 0.195 0.231 0.053 -0.257 0.648 0.846 0.397 20.17
Chan et al. 2009 0.800 0.243 0.059 0.323 1.277 3.289 0.001 19.95
Chien & Thompson 20141.992 0.290 0.084 1.423 2.561 6.862 0.000 19.04

0.608 0.324 0.105 -0.028 1.244 1.874 0.061

-4.00 -2.00 0.00 2.00 4.00

Favours Control Favours Psychoeducation

Fig. 3. Effect size of psychoeducation interventions for the treatment of insight in psychosis, calculated with a random effects model.  

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper Relative 
in means error Variance limit limit Z-Value p-Value weight

Premkumar et al. 2011 0.000 0.309 0.096 -0.606 0.606 0.000 1.000 10.90
Peters et al. 2010 0.000 0.283 0.080 -0.554 0.554 0.000 1.000 12.47
Penn et al. 2009 0.025 0.248 0.062 -0.461 0.511 0.101 0.920 15.00
Turkington et al. 2002 0.161 0.111 0.012 -0.056 0.378 1.451 0.147 32.99
Balzan et al. 2019 0.450 0.281 0.079 -0.100 1.001 1.603 0.109 12.59
Lam et al. 2015 0.759 0.236 0.056 0.296 1.221 3.216 0.001 16.04

0.235 0.116 0.014 0.007 0.463 2.021 0.043

-4.00 -2.00 0.00 2.00 4.00

Favours Control Favours CBT

Fig. 4. Effect size of CBT and metacognitive interventions for the treatment of insight in psychosis, calculated with a random effects model.  
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humorous. Whilst the intervention group showed significant improve-
ments of other outcomes measures, patient insight remained relatively 
unaffected. 

3.5. Physical exercise 

A randomised controlled trial by Senormanci et al. (2021), involving 
patients with schizophrenia in a nursing home setting in Turkey, 
compared groups randomised to receive either two 60-minute exercise 
sessions per week, or regular inpatient care alone, TAU. Whilst the trial 
demonstrated improvements in other outcome measures, the overall 
effect on insight was small at 0.176 (95% CI = − 0.453–0.805). 

3.6. Transcranial direct current stimulation (tDCS) 

Chang et al., 2018 conducted a novel study in patients with 
medication-refractory auditory verbal hallucinations at the Tri-Service 
General Hospital in Taiwan. They compared an experimental group 
who received twice daily left fronto-temporal stimulation at an intensity 
of 2 mA for 20 min, on 5 consecutive weekdays to a control group that 
received sham stimulation (2 mA for 30 s of the 20 minute sham ses-
sion). Although the auditory hallucinations did not improve, the 
improvement of insight was significant, of a very large magnitude, and 
lasted for at least a month after the intervention. 

4. Discussion 

The results of this meta-analysis show that specific interventions can 
have a significant overall effect on the level of insight in patients diag-
nosed with schizophrenia or other psychotic disorders. This confirmed 
the hypothesis that insight could be improved with appropriate in-
terventions. There was a substantial variation in the overall effect size, 
regardless of the type of intervention, therefore the significance of these 
effect sizes should be interpreted with caution. Whilst the results fav-
oured psychoeducational and CBT interventions, this may be partly due 
to the higher proportion of these types of studies being included with 
this analysis. Conversely, other interventions such as humorous movies, 
physical exercise, or compliance therapy, were only represented by a 
single study and therefore their overall effect size should also be inter-
preted with caution. In favour of psychoeducational interventions, a 
recent review focused exclusively on metacognitive interventions 
(Lopez-Morinigo et al., 2020), also reports improvements in cognitive 
insight in patients with schizophrenia spectrum disorders. A further 
point in favour of CBT, metacognitive therapy and other cognitive 
remediation interventions, such as Franck et al. (2013), was that the 
active control groups also received cognitive input that also had a 
therapeutic effect on anosognosia, thus narrowing the difference be-
tween the two groups and masking the full effect size of the intervention. 

Despite the fact that some interventions were represented by a single 
study, the effect size, significance and longevity of insight improvement 
at follow up is worth noting. Guo et al. (2010) reported benefits of 
combined antipsychotic medication and psychosocial intervention on 
insight, alongside benefits such as increased engagement in education or 
employment. Chan et al. (2009) also reported benefits of their psycho-
education programme for patients and their caregivers, with improve-
ments of insight sustained at the 12 month follow up. Chang et al. (2018) 
reported a RCT of 5 tDCS sessions that showed a very large effect of 
insight improvement compared to sham stimulation, and was still pre-
sent at a 3-month follow up. This was the only study that employed a 
causal intervention at the level of specific brain areas. It confirmed a 
previous pilot result on insight improvement as a result of stimulation in 
schizophrenia (Bose et al., 2014), and is part of a wider research effort to 
establish non-invasive brain stimulation as an effective treatment for 
various mental conditions (Hyde et al., 2022). 

In over 40% of the studies included within this meta-analysis insight 
was not the primary outcome measure. This is a feature that had been 

observed in similar, earlier systematic reviews, e.g. Pijnenborg et al. 
(2013), and the implication is that our results are likely to be an over 
representation of the interventions that were designed to improve pa-
tient insight. This raises the question as to why there is a lack of studies 
focusing on improving insight. One possible reason for this could be the 
conceptual and subjective nature of insight and its assessment (Reddy, 
2016). Additionally, there may be some debate as to whether an 
improvement of insight follows standard pharmacological treatment for 
psychosis. Therefore, a lack of a mechanistic understanding as to what 
gives rise to a lack of insight may inhibit clinical and applied research or 
interventions in this area. 

There was a lack of pharmacological studies included in our sys-
tematic review. This was the result of the age selection criterion of our 
protocol, which was between the ages of 18 and 70. Most pharmaco-
logical studies included patients up to the age of 85. The age criterion of 
up to 70 (or earlier) is common in both primary studies and reviews on 
this topic, in order to reduce uncontrolled variability introduced by 
changes in the structure and function of the brain, e.g. Cohen et al. 
(2019), as well as specific concerns about the cognitive function of older 
adults with schizophrenia, e.g. Murante and Cohen (2017). It would be 
worthwhile to have a separate more inclusive systematic review, so that 
the effect of medication, such as long-acting risperidone, on insight can 
also be assessed, e.g. Gharabawi et al. (2006) and Emsley et al. (2008), 
including in older adults. 

A limitation associated with most of the included studies, and 
therefore this review, was the relatively small scale of trials. The im-
plications of this are that the studies may lack statistical power and may 
not be representative of the target patient population. A further concern 
is that relatively higher cognitive functioning patients are more likely to 
benefit from psychoeducation, CBT and similar interventions, which 
creates a selection bias. This should be taken into account when 
recruiting participants, reporting patient demographics and results in 
primary studies. For example, some of the studies included here reported 
exclusion criteria for patients with IQ under 70, and most studies re-
ported years of education as a proxy for level of cognitive function. The 
small group sample sizes may have also contributed to the variance in 
some of the studies. An additional factor of variance, although also a 
strength, is the variety of countries and cultural contexts in which the 
studies have been conducted. There is a clear international interest in 
this topic, and careful adaptation of assessment scales, psychoeduca-
tional and therapy materials is crucial both for efficacy in treating pa-
tients, and for the ability to pool together and compare results. 

A final consideration for future studies is the scope of different in-
terventions for insight improvement for different levels of illness 
severity. The engagement required from interventions such as psycho-
education, CBT and meta-cognitive therapy mean that patients need to 
be well enough for long periods of time to fully benefit from them. Po-
tential benefits of interventions such as video self-observation (David 
et al., 2012) and fronto-temporal stimulation (Chang et al., 2018) in 
more acute phases of the illness need to be further explored. 

5. Conclusion 

Despite the small number of studies and variability of interventions 
assessed, it is possible to improve insight through interventions. Insight 
therefore remains a suitable target for therapy. The approaches that 
yielded a significant effect were CBT and metacognitive therapy, tDCS, 
as well as combined pharmacological and psychosocial, with psycho-
education programmes yielding mixed results. tDCS in particular needs 
to be further explored as a highly promising approach. There is scope 
and potential for a variety of interventions to improve insight over and 
above treatment as usual. It is necessary to continue further large-scale 
research on this topic, to improve our understanding of insight and its 
relationship to the pathophysiology of disease. 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.schres.2022.05.023. 
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