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eTable 1. PRISMA (2009) Checklist 

Section/Topic # Checklist Item Reported 
on page 
# 

TITLE 
Title 1 Identify the report as a systematic review, meta-

analysis, or both.  
 

1 

ABSTRACT 
Structured 
summary 

2 Provide a structured summary including, as 
applicable: background; objectives; data sources; 
study eligibility criteria, participants, and 
interventions; study appraisal and synthesis 
methods; results; limitations; conclusions and 
implications of key findings; systematic review 
registration number 

1 

INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context 

of what is already known. 
2 

Objective 4 Provide an explicit statement of questions being 
addressed with reference to participants, 
interventions, comparisons, outcomes, and study 
design (PICOS). 

2-3 

METHODS 
Protocol and 
registration 

5 Indicate if a review protocol exists, if and where it 
can be accessed (e.g., Web address), and, if 
available, provide registration information 
including registration number. 

n/a 

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length 
of follow-up) and report characteristics (e.g., years 
considered, language, publication status) used as 
criteria for eligibility, giving rationale. 

2-3 

Information sources 7 Describe all information sources (e.g., databases 
with dates of coverage, contact with study authors 
to identify additional studies) in the search and 
date last searched. 

2-3 

Search 8 Present full electronic search strategy for at least 
one database, including any limits used, such that 
it could be repeated. 

2 

Study selection 9 State the process for selecting studies (i.e., 
screening, eligibility, included in systematic 
review, and, if applicable, included in the meta-
analysis). 

2-3 

Data collection 
process 

10 Describe method of data extraction from reports 
(e.g., piloted forms, independently, in duplicate) 

2 
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and any processes for obtaining and confirming 
data from investigators. 

Data items 11 List and define all variables for which data were 
sought (e.g., PICOS, funding sources) and any 
assumptions and simplifications made. 

3 

Risk of bias in 
individual studies 

12 Describe methods used for assessing risk of bias of 
individual studies (including specification of 
whether this was done at the study or outcome 
level), and how this information is to be used in 
any data synthesis. 

3 

Summary measures 13 State the principal summary measures (e.g., risk 
ratio, difference in means). 

3 

Synthesis of results 14 Describe the methods of handling data and 
combining results of studies, if done, including 
measures of consistency (e.g., I2) for each meta-
analysis. 

3 

Risk of bias across 
studies 

15 Specify any assessment of risk of bias that may 
affect the cumulative evidence (e.g., publication 
bias, selective reporting within studies). 

3 

Additional analyses 16 Describe methods of additional analyses (e.g., 
sensitivity or subgroup analyses, meta-regression), 
if done, indicating which were pre-specified. 

3 

RESULTS 
Study selection 17 Give numbers of studies screened, assessed for 

eligibility, and included in the review, with reasons 
for exclusions at each stage, ideally with a flow 
diagram. 

3 and 5 

Study 
characteristics 

18 For each study, present characteristics for which 
data were extracted (e.g., study size, PICOS, 
follow-up period) and provide the citations. 

3-5 

Risk of bias within 
studies 

19 Present data on risk of bias of each study and, if 
available, any outcome level assessment (see item 
12). 

3-5 

Results of 
individual studies 

20 For all outcomes considered (benefits or harms), 
present, for each study: (a) simple summary data 
for each intervention group (b) effect estimates and 
confidence intervals, ideally with a forest plot.  

3-5 and 
Figures 
2 and 3 

Synthesis of results 21 Present results of each meta-analysis done, 
including confidence intervals and measures of 
consistency. 

3-5 

Risk of bias across 
studies 

22 Present results of any assessment of risk of bias 
across studies (see Item 15). 

3-5 

Additional analysis 23 Give results of additional analyses, if done (e.g., 
sensitivity or subgroup analyses, meta-regression 
[see Item 16]). 

3-5 



© 2017 American Medical Association. All rights reserved. 4 
 

DISCUSSION 
Summary of 
evidence 

24 Summarize the main findings including the 
strength of evidence for each main outcome; 
consider their relevance to key groups (e.g., 
healthcare providers, users, and policy makers). 

3-5 

Limitations 25 Discuss limitations at study and outcome level 
(e.g., risk of bias), and at review-level (e.g., 
incomplete retrieval of identified research, 
reporting bias). 

6-8 

Conclusions 26 Provide a general interpretation of the results in the 
context of other evidence, and implications for 
future research.  

8 

FUNDING 
Funding 27 Describe sources of funding for the systematic 

review and other support (e.g., supply of data); 
role of funders for the systematic review. 

8 
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eTable 2. MOOSE Checklist 

Criteria Brief description of how the criteria 
were handled in the meta-analysis 

Reporting of background should include 
Problem definition Schizophrenia is associated with an 

increased risk of type 2 diabetes mellitus. 
However, it is not clear if schizophrenia 
confers an inherent risk for glucose 
dysregulation in the absence of the effects 
of chronic illness and long-term treatment. 
We aimed to conduct a meta-analysis 
examining if individuals with first-episode 
schizophrenia already exhibit alterations in 
glucose homeostasis compared with 
controls.      

Hypothesis statement  Schizophrenia confers an inherent risk for 
glucose dysregulation in the absence of the 
effects of chronic illness and long-term 
treatment 

Description of study outcomes Standardised mean differences in fasting 
plasma glucose, plasma glucose post-
OGTT, fasting plasma insulin, insulin 
resistance, and HbA1c were calculated. 

Type of exposure or intervention used N/A 
Type of study designs used All study designs were included but only 

case-control studies were identified. 
Study Population Drug naïve (up to 2 weeks total 

antipsychotic lifetime exposure) first 
episode schizophrenia 

Reporting of search strategy should include 
Qualifications of searchers  Indicated in the authors list 
Search strategy, including time period 
included in the synthesis and key words 

Described in methods section 

Databases and registries searched Described in methods section 
Search Software used, name and version Comprehensive Meta-Analysis Software 

version 3.0 (CMA, Bornstein, USA) 
Use of hand searching  Described in methods section 
List of citations located and those 
excluded, including justifications 

Detailed in flow chart, with further 
supplemental information provided in 
appendix. 

Method of addressing articles published in 
languages other than English  

No language restrictions were in place, 
although all the included papers were in 
English 

Methods of handling abstracts and 
unpublished studies 

We contacted a number of authors for full 
report of relevant unpublished studies. 
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Reporting of methods should include 
Description of relevance or appropriateness 
of studies assembled for assessing the 
hypothesis to be tested 

Detailed inclusion and exclusion criteria 
are described in the paper. 

Rationale for the selection and coding of 
data 

A data extraction sheet was developed 
(available on request). Data on study 
characteristics, methodological quality and 
results were independently extracted from 
each selected article.  

Assessment of confounding We conducted sub-group analyses 
examining studies where participants were 
BMI matched, and studies where patients 
were totally drug naïve.  

Assessment of study quality Study quality was assessed using the 
Newcastle-Ottowa Scale, and bias assessed 
using Egger’s test of the intercept and 
represented diagrammatically with Funnel 
Plots.  

Assessment of heterogeneity The I2 value was used to assess 
heterogeneity.  

Description of statistical methods in 
sufficient detail to be replicated 

We mentioned the type of analysis we 
used, and the type of software utilised. Raw 
data is presented in the appendix.  

Provision of appropriate tables and 
graphics 

We provided a flow chart to show the 
method of studies identification (figure 1), 
a table to demonstrate study characteristics, 
and forest plots to demonstrate outcomes. 
The appendix includes funnel plots for 
assessment of bias.  

Reporting of results should include 
Graph summarising individual study 
estimates and overall estimate 

Figures 2, 3, 4 and 5. Also appendix figure 
1.  

Table giving descriptive information for 
each study included  

Table 1 

Results of sensitivity testing Described in results 
Indication of statistical uncertainty of 
findings 

95% confidence intervals were presented 
for all analyses with p values together with 
I2 values for the meta-anlayses.  

Reporting of discussion should include  
Quantitative assessment of bias Risk of publication bias was assessed using 

Egger’s test of the intercept and 
represented diagrammatically with Funnel 
Plots. 

Justification for Exclusion Reasons for exclusion were reported in 
Figure 1, and supplementary information 
given in appendix.  
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Assessment of quality of included studies Discussed in context of limitations of the 
meta-analysis.  

Reporting of conclusions should involve 
Considerations of alternative explanations 
for observed results 

In depth discussion of the potential 
pathoaetiological mechanisms driving the 
observations provided.  

Generalisation of the conclusions Provided in discussion 
Guidelines for future research  Further well powered prospective studies 

examining multiple markers of glucose 
homeostasis in well matched totally drug 
naïve individuals in the very early stages of 
schizophrenia are required. Pre-clinical 
studies examining common causative 
signalling pathways would also be 
valuable, as identification of overlapping 
pathoaetiological mechanisms may provide 
a basis for shared therapeutic avenues. 
Finally, longitudinal studies examining the 
efficacy of early interventions targeting a 
reduction in diabetic risk (both lifestyle 
based and pharmacological) in those 
individuals with schizophrenia who exhibit 
subtle early aberrances in glucose 
homeostasis would be of worth. 

Disclosure of funding source Funding statement was provided.  
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eTable 3. Raw Data Used in Fasting Glucose Analysis 

Study Name Patient 
Mean 

Patien
t SD 

Patient 
Sample Size 

Control 
Mean  

Contro
l SD 

Control 
Sample size 

Zhang et al,1 2015 4.92 0.67 120 4.33 0.37 31 

Petrikis et al 2 2015 87.55 11.24 40 86.67 6.35 40 

Enez Darcin  et al,3 

2015 
4.5 1.03 40 4.61 0.92 70 

Dasgupta et al,4 2010 5.33 0.78 30 5.07 0.55 25 

Arranz et al,5 2004 4.33 0.35 50 4.22 0.57 50 

Ryan et al,6 2003 95.8 16.9 26 88.2 5.4 26 

Venkatasubramanian 
et al,7  2007 

94.8 19 44 92.2 9.4 44 

Cohn et al,8 2006 4.25 0.76 10 3.8 0.27 10 

Spelman et al,9 2007 4.7 0.54 38 4.5 0.48 38 

Wani et al,10 2015 88.34 9.31 50 87.4 6.55 50 

Saddichha et al,11  
2008 

82.2 10.7 99 80.8 6.3 51 

Garcia-Rizo et al,12   
2016 

82.24 8.6 84 83.86 6.8 98 

Chen et al,13  2013 5 0.6 49 5.1 0.4 30 

Sengupta et al,14   
2008 

4.69 0.53 38 4.68 0.5 36 
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eTable 4. Raw Data Used in OGTT Analysis 

Study Name Patient 
Mean 

Patient 
SD 

Patient 
Sample Size 

Control 
Mean  

Contro
l SD 

Control 
Sample size 

Garcia-Rizo et 
al,12   2016 

106.51 32 84 82.11 23.3 98 

Wani et al,10 
2015 

130.26 12.53 50 129.98 4.74 50 

Spelman et al,9 
2007 

6 1.69 38 4.5 0.81 38 

Saddichha et al,11 
2008 

95.6 12.3 99 90.9 7.9 51 
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eTable 5. Raw Data Used in Fasting Insulin Analysis 

Study Name Patient 
Mean 

Patien
t SD 

Patient 
Sample Size 

Control 
Mean  

Contro
l SD 

Control 
Sample size 

Garcia-Rizo et al,12   
2016 

11.75 14.7 84 8.75 3.3 98 

Chen et al,13   2013 6.7 3.8 49 4.1 1.9 30 

Sengupta et al,14   
2008 

16.7 6.5 38 18 10.9 36 

Zhang et al,1 2015 5.6 3.11 120 4.4 1.2 31 

Enez Darcin et al,3  
2015 

7.3 10.35 40 6.45 5.32 70 

Arranz et al,5 2004 64.6 16.26 50 74.4 14.85 50 

Ryan et al,6  2003 9.8 3.9 26 7.7 3.7 26 

Venkatasubramanian 
et al,7   2007 

9.5 6.4 44 7.1 3.6 44 

Cohn et al,8  2016 33.33 11.62 10 28.3 6.08 10 

Sun et al,15    2016 19.61 8.07 13 5.82 2.34 15 

Spelman et al,9 2007 38.8 20.1 38 27.3 12.2 38 
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eTable 6. Raw Data Used in HOMA-IR Analysis  

Study Name Patient 
Mean 

Patien
t SD 

Patient 
Sample Size 

Control 
Mean  

Contro
l SD 

Control 
Sample size 

Fernandez-Egea et 
al,16   2009 

1.48 1.08 50 1.4 0.56 50 

Sengupta et al,14   
2008 

3.65 1.6 38 4 2.6 36 

Enez Darcin et al,3 

2015 
1.37 2.38 40 1.27 1.05 70 

Dasgupta et al,4  2010 1.34 0.5 30 1.12 0.18 25 

Arranz et al,5 2004 1.82 0.49 50 2.01 13.22 50 

Ryan et al,6  2003 2.3 1 26 1.7 0.7 26 

Venkatasubramanian 
et al,7   2007 

1.2 0.8 44 0.9 0.4 44 

Spelman et al,9 2007 1.15 0.7 38 0.78 0.3 38 

Zhang et al,1 2015 1.21 0.71 120 0.85 0.26 31 

Chen et al,13  2013 0.2 0.6 49 -0.2 0.4 30 
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eTable 7. Raw Data Used in HbA1c Analysis  

Study Name Patient Mean Patient SD Patient Sample Size Control Mean  Control SD Control Sample size 

Petrikis et al,2 2015 5.14 0.43 40 5.25 0.42 40 

Sengupta et al,14    2008 0.05 0.005 38 0.05 0.004 36 

Fernandez-Egea et al,16  2009  4.4 0.38 50 4.5 0.29 50 

Spelman et al,9 2007 5.3 0.4 38 5.2 0.3 38 
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eTable 8. Summary of Study Characteristics With Regards to Study Definitions of First Episode Schizophrenia, Anti-Psychotic 
Status, Other Neuroleptic Drug Status, Physical Health Medication Status, Physical Health Status, Lifestyle Status, Ethnicity, and 
Other Matching Criteria 

 Setting Definition of 
First Episode 
Schizophrenia 

Anti-
psychotic 
Status 

Other 
neuroleptic use 

Physical 
health 
medication 

Physical 
health 
diagnoses 

Documentation 
of Lifestyle 

Matching for 
ethnicity 

Other 
Matching 
Criteria 

Zhang et al,1 2015 China 
 

Duration of 
symptoms <60 
months 

All naïve  Not specified Not specified, 
but any 
physical 
illness an 
exclusion 
criterion 

Participants 
with any 
medical illness 
excluded 

Not documented Yes, all Chinese BMI, age, 
sex, 
smoking 

Petrikis2 2015 Greece 
  

Mean (SD) 
DUP: 10.72 
(8.24) weeks 

All naïve Not specified Not specified, 
but any 
disorder 
associated 
with insulin 
resistance an 
exclusion 
criterion  

Participants 
with diabetes 
or any disorder 
associated with 
insulin 
resistance 
excluded  

Not documented Not specified BMI, age, 
sex, 
smoking 

Enez Darcin et al et 
al,3 2015 

Turkey 
 

Mean (SD) 
DUP: 1.7 (1.2) 
years 

All naïve  Not specified Prescriptions 
for medical 
illnesses an 
exclusion 
criterion 

Participants 
with severe 
medical 
illnesses 
excluded 
(defined as 
medical illness 
longer than 3-
month 
duration)  
 

Diet and exercise 
status quantified 
in both groups 

Not specified  BMI, age, 
smoking 

Dasgupta et al,4 
2010 

India 
 

First outpatient 
contact 

All naïve  No mood 
stabilisers or 
antidepressants  

Use of any 
medicine 
associated 
with insulin 
resistance an 
exclusion 
criterion 

Participants 
with any 
somatic illness 
excluded 

Groups of 
similar socio-
economic status 
and dietary 
habits 

‘approximately 
similar 
ethnicity’, but 
not quantified  

BMI, age, 
sex 
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Arranz et al,5 2004 Spain 
 

First inpatient 
admission 

All naive No mood 
stabilisers or 
antidepressants 

Any active 
treatment that 
could 
influence 
glucose 
homeostasis 
an exclusion 
criterion 

Participants 
with any 
physical illness 
excluded 

Not documented Not specified BMI, sex 

Ryan et al,6 2003 UK 
 

First inpatient 
admission 

All naïve  Not specified Use of over-
the- counter 
or prescribed 
medications 
an exclusion 
criterion  

All participants 
documented as 
‘physically 
healthy’ 

Diet and exercise 
status quantified 
in both groups 

Yes, all 
Caucasian 

BMI, age, 
sex, 
smoking 

Venkatasubramanian 
et al,7  2007 

India 
 

Mean (SD) 
DUP 39.2 
(40.8) months 

All naive No 
psychotropic 
medications  

Not specified, 
but 
participants 
documented 
as physically 
healthy  

No medical 
disorders in 
patients and 
controls  

Social class 
score (calculated 
from monthly 
income of 
participant’s 
family) 
quantified 
Physical activity 
quantified 

Not specified  BMI, age, 
sex 

Cohn et al,8 2006 Canada 
 

Patients part of 
a FEP 
programme.  

All naïve No 
psychotropic 
medications 

Not specified, 
but 
participants 
documented 
as physically 
healthy 

Physically 
healthy, with 
specific 
documentation 
of no diagnosis 
of T2DM 

Diet and exercise 
status quantified 
 

Yes BMI, age, 
sex, 
smoking 

Spelman et al,9 
2007 

Ireland 
 

First inpatient 
admission.  

All naïve Not specified, 
but participants 
specified as 
receiving ‘no 
form of 
prescribed or 
over the counter 
medication’ 

Use of over-
the- counter 
or prescribed 
medications 
an exclusion 
criterion 

All participants 
‘screened to 
exclude 
comorbid 
physical 
illness’ 

Diet and exercise 
status quantified 

Yes, all 
Caucasian 

Age, sex, 
smoking,  
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Wani et al, 10 20151 India 
 

First outpatient 
contact.  

All naïve  Not specified Use of any 
medication 
with impact 
on glucose 
homeostasis 
an exclusion 
criterion 

Any participant 
with medical 
condition with 
potential 
impact on 
glucose 
homeostasis 
excluded  

Diet and exercise 
status matched  

Not specified Age, sex 

Saddichha et 
al,112008 

India 
 

Mean (SD) 
DUP: 20.5 
(18.5) months 

All naïve  Not specified, 
but: ‘any 
medication with 
potential impact 
on glucose 
homeostasis’ 
excluded 

Use of any 
medication 
with impact 
on glucose 
homeostasis 
an exclusion 
criterion 

‘Severe 
physical 
illness’ 
excluded 

Diet (calculated 
by basal 
metabolic rate), 
exercise, and 
socioeconomic 
status  

Yes, all Indian Age, sex 

Garcia-Rizo et al,12 
2016 

Spain 
 

First contact 
with psychiatric 
services 

<1-week total 
antipsychotic 
use 

Not specified, 
but participants: 
‘not taking a 
medication 
associated with 
insulin 
resistance’ 

Participants: 
‘not taking a 
medication 
associated 
with insulin 
resistance’ 

All participants 
had ‘no history 
of DM or other 
medical 
condition assoc 
with glucose 
intolerance or 
insulin 
resistance  

Socioeconomic 
status 
documented 

Yes, 
‘predominantly 
white residents 
of Spain’  

BMI, age, 
sex 

Sengupta et al,14   
2008 

Canada 
 

Median DUP: 
25 weeks 

<10 days of 
total 
antipsychotic 
use 

Not 
documented 

Not 
documented, 
but major 
physical 
illness an 
exclusion 
criterion 

Participants 
with major 
physical illness 
excluded 

Not documented Yes, Caucasian BMI, age, 
sex 

Chen et al,13  2013 China 
 

Duration of 
illness <3 years 

<2 weeks 
total 
antipsychotic 
use 

Not 
documented 

Not 
documented, 
but 
participants 
physically 
healthy with 
no metabolic 
disease 

Participants 
described as 
physically 
healthy with no 
metabolic 
disease 

Not documented Yes, Chinese BMI, age, 
sex, 
smoking 
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Sun et al,15    2016 China 
 

First inpatient 
admission.  

All naïve Not 
documented 

Not 
documented, 
but patients 
documented 
as physically 
healthy 

No current or 
past serious 
physical illness 

Not documented Not 
documented 

Age, sex 

Fernandez-Egea et 
al,16 2009 

Spain 
 

First contact 
with psychiatric 
services. 

<1 week of 
total 
antipsychotic 
use 

Not specified, 
but ‘no history 
of medication 
associated with 
insulin 
resistance’ 
documented 

Not 
documented, 
but 
participants 
required to 
have no 
history of 
medication 
associated 
with insulin 
resistance  

No history of 
any medical 
condition 
associated with 
insulin 
resistance.  

Not documented Yes, 
‘predominantly 
white residents 
of Spain’ 

BMI, age, 
sex, 
smoking 

DUP: Duration of Untreated Psychosis; BMI: Body Mass Index. 
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eAppendix. Studies and Data Not Included in Meta-analysis 

5 studies that met inclusion criteria were identified as using data already included in the 
meta-analysis17-21 and were therefore excluded. 

One study that examined glucose homeostasis in first episode psychosis was excluded as 
the definition of psychosis did not use ICD/DSM criteria22. 

2 studies with an overlapping sample were included in the final meta-analysis12,16, but the 
parameters of glucose homeostasis used in the meta-analysis did not overlap (Garcia-
Rizo et al,12  measuring fasting glucose concentration, fasting insulin concentration and 
OGTT, Fernandez-Egea et al,16. measuring HOMA-IR, and HbA1c).  

2 groups relating to 4 studies23-26 were unable to provide data from their studies after 
approach. 

4 groups relating to 5 studies27-31 did not respond to a request for data by time of 
submission. 

5 groups relating to 6 studies32-37 responded to our initial request for data but were unable 
to provide this by the time of submission. 

2 studies included in our meta-analysis measured glucose homeostasis indices we were 
unable to include without access to raw data2 (Dasgupta et al,4., 2010: fasting insulin; 
Petrikis et al.2 2015 fasting insulin and HOMA-IR). The raw data was requested, but both 
groups were unable to provide this by time of submission.  

Petrikis et al.,2 2015 presented fasting insulin concentrations and HOMA-IR values as 
medians. A request for raw data as means(sd) was made, but the group were unable to 
provide this data by time of submission.  

Sengupta et al,14   2008 performed OGTT on patients and controls but presented their data 
as percentages of cohorts with impaired glucose tolerance rather than mean(sd) glucose 
concentration. A request for data was made, but the group were unable to provide this 
data by time of submission.   
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eFigure 1. Funnel Plot for Fasting Glucose Analysis 
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eFigure 2. Funnel Plot for OGTT Analysis 
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eFigure 3. Funnel Plot for Fasting Insulin Analysis 
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eFigure 4. Funnel Plot for HOMA-IR Analysis 
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eFigure 5. Funnel Plot for HbA1c Analysis 
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eFigure 6. Forest Plots Showing Fasting Glucose Concentrations in Antipsychotic‐Naive Patients 
With First‐Episode Schizophrenia and Controls Who Are Matched for Diet and Exercise 
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eFigure 7. Forest Plots Showing HbA1c Levels in Patients With First-Episode 
Schizophrenia and Controls 
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