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Background: Evidence suggests first episode psychosis (FEP) is associated with suicide, and the influence of de-
pression on suicidal behaviour in cross sectional studies is clear. However the influence of depression during
FEP on longer-termmortality is not certain. Existing evidencewas synthesised to understand the influence of de-
pressive symptoms during FEP on subsequent suicidal behaviour.
Methods: Medline, Embase, PsycINFO, Cochrane Library, Web of Science, OpenGrey, and NICE Evidence were
searched from inception to Jan 25, 2017. Longitudinal observational studies assessing the relationship between
depressive symptoms during FEP with a measure of s at a specified follow-up time were included. Summary es-
timates were extracted. The Downs and Black Instrument was used to appraise study quality. Odds ratio (OR) of
suicidal behaviour were calculated using random effects meta-analyses. The study protocol was registered with
PROSPERO (CRD42017055881).
Results: Of 4210 articles found, 23 fulfilled eligibility criteria. 13 were included in meta-analysis (n=3002). 428
participants demonstrated suicidal behaviour in the study periods. Odds of suicidal behaviour during follow-up
were significantly higher among patients with depressive symptoms during FEP compared to those without (OR
= 1.59, 95% CI 1.14–2.21; I2 = 50.0%, p = 0.02). Meta-regression demonstrated no evidence of influence of
length of follow-up on results.
Conclusions: Depressive symptoms during FEP are associated with increased longer-term risk of suicidal behav-
iour. This association should be acknowledged during early management planning. Large-scale clinical trials are
needed to identify efficacious management of depression during FEP.

© 2017 Elsevier B.V. All rights reserved.
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1. Introduction

First episode psychosis (FEP) describes individuals in the early
stages of psychotic illness or treatment. FEP is defined by first treatment
contact, regardless of duration of untreated psychosis (Breitborde et al.,
2009). FEP includes diagnoses such as schizophrenia, schizoaffective
disorder and delusional disorder (WHO, 1992). Co-morbid depression
is common in FEP (Upthegrove et al., 2010) and whilst historically
there has been some thought that the presence of mood symptoms in
‘non- affective’ psychoses such as schizophrenia may be a good prog-
nostic indicator, with patients appearing more on a ‘bipolar’ rather
than deficit end of a psychosis continuum model (Craddock et al.,
2005), more recent evidence suggests that depression in FEP is linked
to poorer long term outcomes (Gardsjord et al., 2016; Upthegrove et
al., 2010). (Conley et al., 2007) report that those with schizophrenia
Birmingham, 25 Vincent Drive,
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and depression are significantly more likely to relapse, to be a safety
concern (violent, arrested, victimized), have greater substance-related
problems and report poorer functioning, family relationships, andmed-
ication adherence.

Co-morbid depression is a significant factor in completed suicide in
schizophrenia, more so than acting on command hallucinations
(Crumlish et al., 2005; Dutta et al., 2011). Co-morbid depression is relat-
ed to suicidal behaviour in FEP, whether in the prodrome, acute or early
post psychotic phases (Upthegrove et al., 2010). Dutta et al. (2010)
demonstrated that the first 12 months after FEP is a time of highest
risk for completed suicide, however it is also clear that this risk extends
to up to 5 years. In populations at high risk of developing psychosis,
Kelleher et al. (2013) show that attenuated psychotic experiences
were relatively common among young people who had a diagnosis of
moderate depressive disorder, and that the combination of experiences
in this sample was significantly associated with suicidal behaviour.

In order to improve prognosis, optimal clinical management during
FEP is key, as it is likely later trajectories are set during the early stages
of psychosis (Harrison et al., 2001). Understanding the influence of
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depressive symptoms during FEP on the later risk of suicide could help
inform early management, ultimately improving prognosis and care as
co-morbid depressive symptoms present a modifiable target (Häfner
et al., 2005). One existing review published in 2013, investigated multi-
ple risk factors for deliberate self-harm after first episode psychosis, and
found depression had a significant role (Challis et al., 2013). Another
systematic review investigating risk factors associated with suicidal be-
haviour after FEP, concluded depressive symptoms were consistently
affiliated (Coentre et al., 2017). However, meta-analysis was not per-
formed. Further, the exclusion of studies focusing on depressive symp-
toms during acute psychosis meant the influence of depressive
symptoms during FEP on long-term suicidal risk was not explored.
Other reviews specifically investigating the longitudinal influence of
risk factors (including depression) on suicidal behaviour have been
non-systematic or narrative in nature (Pompili et al., 2011; Ventriglio
et al., 2016).

Therefore the aim of this study was to systematically synthesize the
existing evidence of the influence of depressive symptoms during FEP
on future, longer-term suicidal behaviours.

2. Methods

2.1. Search strategy

This systematic review andmeta-analysis has been completed in ac-
cordance with PRISMA (Moher et al., 2009) and MOOSE (Stroup et al.,
2000) guidelines. Medline, Embase, PsycINFO (using ovid interface),
Cochrane Library, Web of Science, OpenGrey, and NICE Evidence were
searched from inception to Jan 25, 2017. The search term [longitudinal
or follow-up or prospective or retrospective or cohort or case-control]
and [(initial orfirst or recent onset or early) adj3 (psychosis or psychotic
or schizo*)]was used forMedline. Search termswere adapted for differ-
ences in subject headings and proximity operators across databases.
Searches were limited to humans. TheWeb of Science searchwas limit-
ed to conference papers and psychiatry. No time or language restrictions
applied. Reference lists and citation histories of included studies were
checked. Authors were asked for other recently published or ongoing
studies.

Inclusion criteria were a) only longitudinal design (prospective or
retrospective); b) participants experiencing FEP at baseline, in keeping
with International Classification of Disease-10 codes F20–29, F30.2,
F31.2, F31.5 or F32.3; c) mean age of participants between 13 and
45 years (to help ensure homogeneity of papers); d) a measure of de-
pressive symptoms or level of depression during FEP (e.g. using a vali-
dated scale or diagnostic criteria); e) measure of suicidal behaviour
(as defined by deliberate self-harm (DSH), suicide attempts, thoughts,
plans and completed suicide) at specified follow-up time; and f) de-
scriptive or summary statistics associating depressive symptoms or
level of depressionwith suicidal behaviour. Formeta-analysis eligibility,
unadjusted summary estimates were required, including measures of
variability. No minimum study duration was set.

Randomised controlled trials (RCTs) were excluded as they did not
focus on the prognostic value of depressive symptoms, although pub-
lished sub-studies of RCTs were eligible. Conference abstracts were ex-
cluded. A detailed list of eligibility criteria can be found in the
protocol, preregistered with PROSPERO (CRD42017055881). One re-
searcher (JM) undertook searches and screened titles, abstracts, and
full texts. Another researcher (RU) blind checked the final included
and excluded study list. Conflicts were discussed in reference to eligibil-
ity criteria and full text of articles.

2.2. Data analysis

A standardised data extraction form was developed and piloted on
five studies. One researcher (JM), not blind to study details, uploaded
data into an excel spreadsheet (Microsoft 2016). In cases of duplicate
data, the study with length of follow-up closest to the median follow-
up timeof included studieswas chosen formeta-analysis, to help ensure
homogeneity, and where follow-up was the same, the report with the
most participants chosen. Data was extracted on general study details
(setting, country), inclusion criteria (study design, participant
demographics, measure of depression and outcome), outcome (sum-
mary estimate, variability), and details for risk of bias assessment (e.g.
representative sample included, confounders).

Random effectsmodelsmeta-analysis were used as inherent hetero-
geneity was anticipated. Odds ratio (OR) calculated show the odds of
suicidal behaviour during follow-up among patients with depressive
symptoms at inception of FEP over the odds among patientswithout de-
pressive symptoms. Suicidal behaviour (defined as self-inflicted, poten-
tially injurious behaviour, regardless of intent to die (Silverman et al.,
2007a, 2007b)) was chosen as the outcome measure as this was the
most frequently reported measure of suicidal behaviour, compared to
suicidal related ideations and communications. As absolute number of
eventswere not available in several studies, lnORwere used for calcula-
tions. One study reporting hazard ratios (Bakst et al., 2010) was includ-
ed in analysis as hazard ratios were assumed similar to ORs as the
frequency of the event (suicidal behaviour) is low. Standardised mean
differences (SMD) were calculated for studies reporting depressive
symptoms as a continuous variable and converted into InOR under the
guidance of the Cochrane handbook (Higgins and Green, 2011).
Where studies reported median depression scores, means and standard
deviations (SD) were estimated using the method recommended by
Hozo et al. (2005). I2 was calculated to evaluate heterogeneity. Analyses
were two-tailed, with a significance level of 0.05.

Small study effect was assessed through visual inspection of funnel
plot asymmetry and by performing tests described by Egger et al.
(1997) and Begg and Mazumdar (1994). Funnel plots, with observed
and imputed studies produced by the trim-and-fill method (Duval and
Tweedie, 2000), are presented. Pre-specified sub-group analysis evalu-
ated the impact of depressive symptom assessment on findings. Further
post-hoc sensitivity analysis excluded studies where assumptions had
been made, differed in study design, and differed in outcome measure.
Meta-regression explored the influence of length of follow-up on OR.
Review Manager (version 5.3) and Comprehensive Meta-analysis (ver-
sion 3) were used for meta-analytic calculations.

TheDowns and Black instrument (Downs and Black, 1998)was used
to assess standardised risk of bias (Deeks et al., 2003). Six items specif-
ically relating to RCTs were not used. Additionally, if characteristics of
those lost to follow-up were not described and attrition rate was
N20%, then high risk of attrition bias was assumed. Quality assessment
was performed non-blind to study details. The study protocol was
preregistered on PROSPERO (CRD42017055881).

3. Results

3.1. Study retrieval and selection

4210 unique papers were identified and 559 full text articles were
assessed for eligibility (Fig. 1). 536 were excluded. A list of excluded
studies with justification is available upon request. No suitable non-en-
glish articles were identified for inclusion in analysis. References of ex-
cluded non-English studies are provided (Supplementary material 1).
23 articles, reporting on 3878 followed-up participants from 17 sam-
ples, were included in the qualitative review. Ten articleswere excluded
from meta-analysis as six were duplicate data (Klonsky et al., 2012;
Madsen et al., 2016; Madsen and Karstoft, 2012; Nordentoft et al.,
2002; Sanchez-Gistau et al., 2015; Yuen et al., 2014) and four had in-
complete data for imputation (Ayesa-Arriola et al., 2015; Hafner et al.,
1999; Krausz et al., 1995).

The median number of participants recruited per sample was 180
(IQR 112–397). The mean age was 25.1 (SD 7.97) and 53.2% were
male. Eight samples were with inpatients, four with inpatients and



Fig. 1. Study selection process.
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outpatients combined, four recruited from early intervention services,
and in one, the setting was unclear. Articles were published between
1990 and 2016. A summary of each studies' characteristics is presented
in Table 1.

3.2. Meta-analysis

Meta-analysis included 13 studies,with 3002 participants. Themean
age was 23.6 (SD 6.97) and 59.2% were male. The median follow-up
time was 24 months (IQR 12–60 months). Of 3002 participants, 428
were reported to have demonstrated suicidal behaviour during the
study's follow-up period.

Six used standardisedmeasures (e.g. Classification Algorithm for the
Determination of Suicide Attempt and Suicide, European Parasuide
Study Interview Schedule, Clinical Global Impression of Severity of
Suicidality Scale). Four studies used non-standardised measures: three
used informal interviewing with medical records and one used medical
records alone. For two studies, the method of assessing suicidal behav-
iour was unclear (Arrasate et al., 2016; Koreen et al., 1993). The final
study measured suicide attempt and ideation using the suicidal behav-
iour score of the Calgary Depression Scale for Schizophrenia (CDSS)
during the 2 weeks prior to follow-up (Barrett et al., 2015) and was ex-
cluded as part of a sensitivity analysis.

Measures of depressive symptoms or level of depression varied:
eight used validated symptom scales (e.g. CDSS, Becks Depression
Inventory), two used subscales of the Positive and Negative Syn-
drome Scale (PANSS), one used a subscale of the Brief Psychiatric
Rating Scale (BPRS) and two used diagnostic criteria. In one study,
baseline depressive symptoms were assumed in one participant
who attempted suicide as the timing of their depressive episode
was unclear (Cohen et al., 1990). 11 studies used prospective co-
hort designs, one was a case-control study (Fedyszyn et al., 2012)
and one was a sub-study of a RCT (Bertelsen et al., 2007). See
Table 1.

The odds of suicidal behaviour during follow-up were significantly
higher in patients with depressive symptoms during FEP compared to
those without depressive symptoms (OR 1.59, 95% CI 1.14–2.21, p =
0.006) (Fig. 2). The equivalent SMD of depressive symptoms between
thosewho did and did not attempt suicide is 0.29, 95% CI 0.08–0.44. Sig-
nificant moderate heterogeneity was present (I2 = 50%, p = 0.02).

Meta-regression suggests OR do not vary with different follow-up
times (coefficient− 0.08, 95%CI−0.23–0.07, p = 0.309).

Image of Fig. 1


Table 1
Characteristics of included studies.

Population Study type Dates N
recruited

N
follow-up

Follow up
period

Suicidality measure N
suicidal

Measure of depressive
symptoms

Mean (SD)
depression
suicidal
group

Mean (SD)
depression
non-suicidal
group

p value

Studies measuring suicidality, with depressive symptoms as a continuous variable
Addington et
al. (2004)

Early
intervention
service,
inpatients and
outpatients;
Canada

Prospective
cohort

Dec
96–unknown

290 238 1 year Suicidal behaviour (suicide or parasuicide - deliberate
self-harm, regardless of suicidal intent); regular
clinical practice, weekly case discussion, regional data
from emergency department

7/238 CDSS 4.43
(4.16)

4.17 (3.85) NA

Arrasate et al.
(2016)

16–65 years,
psychiatric
inpatient unit;
Spain

Prospective
cohort

Jan 96–Dec 97 112 82 5 years Suicide attempts (suicide or a self-destructive act
sufficient to require medical evaluation and carried
out with probable suicidal intent); unclear how
measured

19/82 HDRS 16.00
(7.57)

19.05 (7.77) NA

Barrett et al.
(2015)

18–65 years,
inpatient and
outpatient
services;
Norway

Prospective
cohort

Oct 02–Feb 11 207 146 1 year,
(suicidality
measured
during past
2 weeks)

Suicidality defined as suicide ideation or attempts;
CDSS N7

29/146 G6 on PANSS 41 (range
1–6)

31 (range
1–6)

b0.001

Canal-Rivero et
al. (2016)

14–54 years,
public mental
health service;
Spain

Prospective
cohort

2003–2005 65 65
51

0–6 mo.
6–12 mo.

Suicide attempts; SCAN interview 14/65
6/51

Depression factor of
PANSS

2.12
(1.32)
3.00
(1.94)

2.02 (1.17)
1.89 (0.99)

0.89
0.07

Chang et al.
(2015)

15–25 years,
early
intervention
program;
China

Retrospective
cohort

Jul 01–Aug 03 700 700 3 years Suicide behaviour (suicide attempts and completed
suicide); systematic medical file review, regularly
updated by standardised clinical assessment forms
Completed suicide; systematic medical file review,
regularly updated by standardised clinical assessment
forms

70/700
7/700

CGI-BP depressive
score

2.30
(1.20)
NA

2.30 (1.30)
NA

0.83
NA

Cohen et al.
(1990)

18–30 years;
USA

Sub-study of
a randomised
controlled
trial

1978–1986 112 81 Mean 8.4
years

Completed suicide; legal authorities 8/77
8/81

Symptom checklist 90
revised depression
score
BPRS
anxiety/depression
score

5.891

2.661
3.521

2.221
b0.05
NS

Gonzalez-Pinto
et al. (2007)

15–65 years,
inpatient
psychiatric
ward; Spain

Prospective
cohort

Feb 97–Jan 99 112 83 5 years Suicidal behaviour (self-destructive act sufficient to
require medical evaluation and carried out with
suicidal intent, completed suicide); direct interview,
Spanish National Statistical Register, medical and
forensic records

12/83 HDRS
No. of depressive
symptoms (DSM)

18.42
(8.68)
2.80
(2.60)

17.93 (7.98)
1.60 (1.80)

0.85
0.07

Hafner et al.
(1999)

12–59 years,
inpatient
facilities;
Germany

Prospective
cohort

1987–1989 232 115 5 years Suicide ideation or fairly harmless suicidal acts; PSE
assessment
Suicide attempt (completed or serious attempt); PSE
assessment

37/115
8/115

Mannheim Version of
Disability Assessment
Schedule, depressive
symptom score

2.11
2.25

1.90 (total
sample)
1.90 (total
sample)

NA
NA

Klonsky et al.
(2012)

15–60 years,
inpatient
facilities; USAa

Prospective
cohort

Sep 89–Dec 95 628 231 10 years Suicide attempt; DSM-III-R SCID, suicide item on
HDRS, reason for hospitalisation

44/231 HDRS 18.3
(7.69)

15.2 (7.85) NA

Robinson et al.
(2010)

15–30 years,
early
intervention
service;
Australiab

Prospective
cohort

Apr 93–Jul 97 413 282 Mean 7.4
years

Suicide attempts and completed suicide; WHO Life
Chart Schedule

61/282 BDI 10.3 (6.9) 8.5 (7.3) 0.068

(continued on next page) 61
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Table 1 (continued)

Population Study type Dates N
recruited

N
follow-up

Follow up
period

Suicidality measure N
suicidal

Measure of depressive
symptoms

Mean (SD)
depression
suicidal
group

Mean (SD)
depression
non-suicidal
group

p value

Sanchez-Gistau
et al. (2015)

9–17 years,
inpatients and
outpatients
facilities;
Spainc

Prospective
cohort

Mar 03–Nov 05 110 95 1 year Suicidality, self-destructive act with some intent to
end life; self-reported suicide attempt, CGI-SS, parents
asked, medical records reviewed

31/95 HDRS 21.81
(9.63)

12.24 (3.91) 0.01

Togay et al.
(2015)

15–45 years,
inpatients
facilities;
Turkey

Prospective
cohort

1996–unknown 172 138 1 year (at
least)

Suicide attempts; follow up consultations from patient
and families, medical records reviewed

11/138 Depression sub scale
score of BPRS

7.45
(3.62)

6.47 (2.84) 0.30

Yuen et al.
(2014)

14–30 years
early
intervention
service;
Austrailiab

Prospective
cohort

Apr 89–Jan 01 723 491 20 years Completed suicide; National Mortality Database,
Coroner's Court Victoria; Victorian Registry of Births,
Deaths and Marriages

18/491 BDI 6.1 (5.4) 7.3 (7.1) NA

Studies measuring suicidality, with depressive symptoms as a categorical variable Odds
ratio2

95% CI

Ayesa-Arriola
et al. (2015)

15–60 years,
inpatient and
outpatient
facilities; Spain

Retrospective
cohort

2001–2010 397 397 1 mo. before
admis.–2
mo. after
2 mo.–3
years

Suicide behaviour and attempts; medical records 35/397 CDSS, dichotomised N

6
4.413

2.983
1.60–12.183

1.09–8.113
0.004
0.033

Bakst et al.
(2010)

15–60 years,
inpatient
facilities; USAa

Prospective
cohort

Sep 89–Dec 95 628 529 2 years (at
least 6 mo.)
2 years (at
least 6 mo.)

Suicide attempts; SCID, suicide item on HDRS,
specifically asking of suicide attempts
Suicide ideation; SCID, suicide item on HDRS, reason
for hospitalisation

NA HDRS, dichotomised N

18
2.56
2.18

1.38–4.77
1.57–3.04

b0.01
b0.01

Bertelsen et al.
(2007)

18–45 years,
inpatient and
outpatient
facilities;
Denmarkd

Sub study of
a randomised
controlled
trial

Jan 98–Dec 00 547 419 1 year Suicide plans; selected questions from EPSIS II
Suicide attempts; selected questions from EPSIS II

NA
NA

Fulfil ICD-10 criteria
for depression

1.16
1.54

0.74–1.83
0.78–3.02

NS
NS

Fedyszyn et al.
(2012)

15–24 years,
early
intervention
centre;
Australia

Case control Dec 02–Nov 05 180 174 18 mo. Suicide attempts; medical files, suicide risk assessment
checklist (completed by clinical staff during inpatient
admission), data from emergency department,
incident cases rated using CAD-SAS

72/180 Depressed mood and
at least one other
(DSM-IV-TR)
symptom of major
depressive episode

4.23 2.21–8.09 b0.0001

Koreen et al.
(1993)

14–40 years,
inpatient
facilities; USA

Prospective
cohort

1987–1991 70 64 5 years Suicide ideation; unclear how measured
Suicide attempts; unclear how measured

24/64
2/64

HDRS, dichotomised N

14, or ‘syndromal’
definition of
depression as defined
by RDC

NA
1.924

NA
00.09–42.104

NA
NS

Krausz et al.
(1995)

14–18 years,
inpatient
facilities;
Germany

Prospective
cohort

1972–1978 61 NA Average
30.5 years
(at least 11
years)

Completed suicide; unclear how measured
Suicide attempts; unclear how measured

8
22

Depressive traits;
unclear how
measured

NA NA NA

Madsen and
Karstoft
(2012)

18–45 years,
inpatient and
outpatient
facilities;
Denmarkd

Sub study of
a randomised
controlled
trial

Jan 98–Dec 00 491 386 1 year Increasing suicidal tendency; selected questions from
EPSIS II

NA Fulfil ICD-10 criteria
for depression

NA: OR
given for
increasing
suicidality.

Madsen et al.
(2016)

18–45 years,
inpatient and
outpatient
facilities;

Sub study of
a randomised
controlled
trial

Jan 98–Dec 00 547 332 10 years Suicidal trajectory; selected questions from EPSIS II NA Fulfil ICD-10 criteria
for depression

NA: OR
given for
increasing
suicidality.
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3.3. Study heterogeneity

Visual inspection of funnel plots revealed no asymmetry (Supple-
mentary Fig. 1), and asymmetry was insignificant on Begg's (p =
0.95) and Egger's test (p = 0.88), suggesting no small study effect.
The trim and fill method generated three missing studies. Effect size
slightly increased and remained significantwith these three studies im-
puted (OR 1.98, 95% CI 1.38–2.85).

3.4. Subset and sensitivity analysis

Findings did not substantially changewhen studies differing in study
design or outcome measure were excluded during sensitivity analyses
(see Table 2). OR did not significantly differ between studies using dif-
ferent methods to measure depressive symptoms (validated scale vs
subscale vs diagnostic criteria) (p = 0.52).

However, in sub analysis, studies which dichotomised a continuous
measure of depressive symptoms produced significantly larger effect
sizes (OR 3.32, 95% CI 2.17–5.08) compared to studies using continuous
measures (OR 1.18, 95% CI 0.91–1.54) (p b 0.0001).

Including only studies using multiple methods to assess suicidal be-
haviour (Addington et al., 2004; Bakst et al., 2010; Fedyszyn et al., 2012;
Gonzalez-Pinto et al., 2007; Sanchez-Gistau et al., 2013; Togay et al.,
2015), which would have a low risk of information bias, increased the
OR and this remained significant (OR 2.46, 95% CI 1.57–3.86, p ≤0.0001).

The relationship between depression and suicidal behaviour is dy-
namic. In order to address this, we performed a sub-group analysis to
investigate if the timing of baseline depressive symptomology assess-
ment influenced the overall effect size. No significant change in effect
size was found between studiesmeasuring depressive symptoms at dif-
ferent times (p=0.69) (within days of admission vs. at stabilisation vs.
unclear timing).

3.5. Bias assessment

Bias assessment for individual studies can be found in the Supple-
mentary material. The largest source of bias resulted from incomplete
follow-up. 13 of 23 articles (56.5%) reported attrition rate N20%, and
of these only seven reported characteristics of those lost to follow-up.
Of the remaining 10 articles where attritionwas b20%, only six reported
the characteristics of those lost to follow-up, making attrition bias diffi-
cult to assess in several papers.

Over 70% of studies (17 of 23) did not report whether outcomes
weremeasured blind to depression status, a possible source of detection
bias. Additionally, recall biasmay be present in eight of 23 studieswhich
assessed suicidal behaviour through direct questioning alone, and re-
cord bias in two of 23 studies which used medical records alone. Eight
of 23 studies assessing suicidal behaviour using mixed methods were
deemed low risk of information bias. 18 of 23 articles (78.3%)
approached a representative FEP sample, however formost (19 of 23 ar-
ticles, 82.6%) itwas unclearwhether a representative FEP sample agreed
to take part, possibly introducing non-response bias. In all studies, it is
unlikely bias was introduced through inappropriate statistical analysis.

4. Discussion

To our knowledge, this is the first meta-analysis completed to date
specifically investigating the association of depressive symptomsduring
FEP with long-term suicidal behaviour. The results suggest depressive
symptoms during FEP are associated with greater odds of later suicidal
behaviour, within a median follow-up time of 24 months. This review
adds to the evidence that depressive symptoms during FEP carry poor
longer-term prognostic significance. These findings are strengthened
by sensitivity analyses, whereby findings remained significant.

Our findings add strength to the evidence of Sönmez et al. (2016),
who found persistent depression during the first year of treatment of



Fig. 2. Odds ratio of subsequent suicidal behaviour among those with vs. without depressive symptoms during FEP.
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FEP was associated with consistently higher levels of suicidal behaviour
across a 10-year follow-up period, compared to persistent no depres-
sion during the first year. Further, our findings are consistent with
those of a previous systematicmeta-analysis which investigated several
factors associated with deliberate self-harm (defined as self-injury re-
gardless of lethal intent) in early psychosis, which demonstrated de-
pression carries a similar risk (Challis et al., 2013). Our results
specifically focus on depression during FEP, and the risk thismay convey
for subsequent suicidal behaviour, suggesting the early focus of treat-
ment is needed.

It is speculative to suggest how depression during FEPwould convey
a longer term risk of suicidal behaviour. It is possible that for some indi-
viduals, the presence of depression in FEP represents an enduring trait,
or propensity to further depressive episodes andwith these further sui-
cidal behaviour. There is also some evidence that depression in FEP is as-
sociated with a range of poorer outcomes, relapse and repeated
admission, itmaybe that the association betweendepression and future
suicidal behaviour is mediated through the cumulative burden of these
additional negative events (Conley et al., 2007). We have also demon-
strated that depression during FEP is associated with greater negative
appraisals of loss, shame from the diagnosis of psychosis and feelings
of entrapment (Upthegrove et al., 2014). Recovery from these may not
necessarily be co-linear with recovery from positive symptoms or de-
pression: indeed some evidence suggests the opposite, that negative
Table 2
Summary of sensitivity analyses.

Fixed effect model
Exclude study reporting suicidal ideation with attempts (Barrett et al., 2015)
Exclude study where baseline depressive symptoms assumed (Cohen et al., 1990)
Exclude study reporting hazard ratios (Bakst et al., 2010)
Exclude three studies mentioned above
Include only prospective cohort studies
illness appraisals may need specific and targeted therapy or be subject
to a lag in improvement (Brunet et al., 2012). These negative appraisals
are significantly associatedwith risk of suicide and thereforemay be the
vehicle through which depression leads to longer term risk of suicidal
behaviour (Upthegrove et al., 2016). This areawarrants further targeted
intervention trials to fully understand the direction of influence and po-
tential improvement in outcome.

A clear strength of this review is the broad search strategy, devised
with an aim to retrieve all longitudinal studies of FEP patients. The
meta-regression calculation is likely to be adequately powered as the
number of covariates to studies included is within the limits of expert
recommendations (Baker et al., 2009). However, there are limitations.
The review did not use individual participant data which would offer
several advantages, such as performing consistent adjusted analyses
(Abo-Zaid et al., 2012). Revised suicidal behaviour nomenclature ‘self-
inflicted potentially injurious behaviour’ and stresses the need to clarify
patient's intent to die (no intent, undetermined intent, some intent),
other research suggests that self-harm regardless of intent is significant
in subsequent suicide (Hawton et al., 2015; Silverman et al., 2007a,
2007b). However, studies included in this review used varying defini-
tions of specific suicidal behaviour, such as suicide attempt or self-
harm, and this may impact the reliability of combining studies. We
were not able to adjust for potential confounders as crude estimate
summaries were used and results for suicidal behaviour may be
N studies N participants Odds ratio (95% CI) p value

13 3002 1.57 (1.27–1.94) b0.0001
12 2856 1.59 (1.11–2.29) 0.01
12 2938 1.58 (1.13–2.22) 0.008
12 2473 1.50 (1.06–2.12) 0.02
10 2263 1.49 (1.00–2.23) 0.05
11 2409 1.40 (1.03–1.90) 0.03

Image of Fig. 2
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weakened by sub-group analysis which found studies dichotomizing
continuous measures of depressive symptoms produced significantly
larger findings than those using continuous measures. Further, it was
not possible to investigate the difference in effect size between affective
and non-affective diagnoses, as studies included both diagnostic groups
in their samples. It is possible the influence of depressive symptoms on
longitudinal suicidal risk differs between affective and non-affective
diagnoses, and is an area for further exploration. Future adequately de-
signed longitudinal studies should also adjust for effects of confounders,
such as previous suicide attempt and substance abuse.

Currently, there are no clear guidelines for the management for de-
pression during FEP, although growing evidence demonstrates the safe-
ty and effectiveness of antidepressants in schizophrenia (Gregory and
Upthegrove, 2017; Tiihonen et al., 2015). Cognitive behavioural therapy
for psychosis has shown to be effective in reducing positive and nega-
tive symptoms, however depressive symptoms have not been consid-
ered as a primary outcome in trials (Jauhar et al., 2014). Suicide in
psychotic disorders remains a significant concern, and the findings of
this evidence synthesis adds to evidence for the need for effective iden-
tification and early treatment of depression during FEP to reduce the
risk of subsequent suicidal behaviour.

Contributors
JM and RU devised the conceptual design of the study. JM selected studies, extracted

data, assessed study quality and JM andMSH performed analysis with the statistical guid-
ance of MSH. JM and RU wrote the report. All authors critically reviewed the final manu-
script and contributed important content.

Funding body agreements and policies

This work was funded by the Biomedical Science Intercalated
Course, University of Birmingham, and the Arthur Thomson Trust Inter-
calating Bursary. The funding body had no role in the study design, data
collection, analysis and interpretation, or writing of the manuscript.

Conflict of interest
We declare no conflicts of interest.

Acknowledgements
We would like to offer my sincerest thanks to the librarians at the Barberry for their

help retrieving papers, Anita Phul for her guidance in devising the search strategy and au-
thors who kindly provided data necessary for analysis.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.schres.2017.09.040.

References

Abo-Zaid, G., Sauerbrei, W., Riley, R.D., 2012. Individual participant data meta-analysis of
prognostic factor studies: state of the art? BMC Med. Res. Methodol. 12, 56.

Addington, J., William, J., Young, J., Addington, D., 2004. Suicidal behaviour in early psy-
chosis. Acta Psychiatr. Scand. 109 (2), 116–120.

Arrasate, M., Gonzalaz-Ortega, I., Garcia-Alocen, A., Alberich, S., Zorrilla, I., Gonzalez-Pinto,
A., 2016. Prognostic value of affective symptoms in first-admission psychotic patients.
Int. J. Mol. Sci. 17 (7).

Ayesa-Arriola, R.A.E.G., Hernandez, B.V., Perez-Iglesias, R., Lopez Morinigo, J.D., Duta, R.,
David, A.S., Tabares-Seisdedos, R., Crespo-Facorro, B., 2015. Suicidal behaviour in
first-episode non-affective psychosis: specific risk periods and stage-related factors.
Eur. Neuropsychopharmacol. 25 (12), 2278–2288.

Baker, W.L., White, C.M., Cappelleri, J.C., Kluger, J., Coleman, C.I., 2009. Understanding het-
erogeneity in meta-analysis: the role of meta-regression. Int. J. Clin. Pract. 63 (10),
1426–1434.

Bakst, S., Rabinowitz, J., Bromet, E.J., 2010. Antecedents and patterns of suicide behavior in
first-admission psychosis. Schizophr. Bull. 36 (4), 880–889.

Barrett, E.A., Mork, E., Faerden, A., Nesvag, R., Agartz, I., Andreassen, O.A., Melle, I., 2015.
The development of insight and its relationship with suicidality over one year fol-
low-up in patients with first episode psychosis. Schizophr. Res. 162 (1–3), 97–102.

Begg, C.B., Mazumdar, M., 1994. Operating characteristics of a rank correlation test for
publication bias. Biometrics 50 (4), 1088–1101.

Bertelsen, M., Jeppesen, P., Petersen, L., Thorup, A., Ohlenschlaeger, J., Le Quach, P.,
Christensen, T.O., Krarup, G., Jorgensen, P., Nordentoft, M., 2007. Suicidal behaviour
and mortality in first-episode psychosis: the OPUS trial. Br. J. Psychiatry 191 (Suppl.
51) (pp s140-s146), 2007. Date of Publication: December 2007. 191(Suppl. 51),
s140-s146.

Breitborde, N.J.K., Srihari, V.H., Woods, S.W., 2009. Review of the Operational Definition
for First-Episode Psychosis. Melbourne, Australia, pp. 259–265.

Brunet, K., Birchwood, M., Upthegrove, R., Michail, M., Ross, K., 2012. A prospective study
of PTSD following recovery from first-episode psychosis: the threat from persecutors,
voices, and patienthood. Br. J. Clin. Psychol. 51 (4), 418–433.

Canal-Rivero, M., Barrigon, M.L., Perona-Garcelan, S., Rodriguez-Testal, J.F., Giner, L.,
Obiols-Llandrich, J.E., Ruiz-Veguilla, M., 2016. One-year follow-up study of first sui-
cide attempts in first episode psychosis: Personality traits and temporal pattern.
Compr. Psychiatry 71, 121–129.

Challis, S., Nielssen, O., Harris, A., Large, M., 2013. Systematic meta-analysis of the risk fac-
tors for deliberate self-harm before and after treatment for first-episode psychosis.
Acta Psychiatr. Scand. 127 (6), 442–454.

Chang, W.C., Chen, E.S., Hui, C.L., Chan, S.K., Lee, E.H., Chen, E.Y., 2015. Prevalence and risk
factors for suicidal behavior in young people presenting with first-episode psychosis
in Hong Kong: a 3-year follow-up study. Soc. Psychiatry Psychiatr. Epidemiol. 50 (2),
219–226.

Coentre, R., Talina, M.C., Góis, C., Figueira, M.L., 2017. Depressive symptoms and suicidal
behavior after first-episode psychosis: a comprehensive systematic review. Psychia-
try Res. 253, 240–248.

Cohen, L., Test, M., Brown, R., 1990. Suicide and schizophrenia: data from a prospective
community treatment study. Am. J. Psychiatr. 147 (5), 602.

Conley, R.R., Ascher-Svanum, H., Zhu, B., Faries, D.E., Kinon, B.J., 2007. The burden of de-
pressive symptoms in the long-term treatment of patients with schizophrenia.
Schizophr. Res. 90 (1), 186–197.

Craddock, N., O'Donovan, M.C., Owen, M.J., 2005 Mar. The genetics of schizophrenia and
bipolar disorder: dissecting psychosis. J. Med. Genet. 42 (3), 193–204.

Crumlish, N., Whitty, P., Kamali, M., Clarke, M., Browne, S., McTigue, O., Lane, A., Kinsella,
A., Larkin, C., O, C., E., 2005. Early insight predicts depression and attempted suicide
after 4 years in first-episode schizophrenia and schizophreniform disorder. Acta
Psychiatr. Scand. 112 (6), 449–455.

Deeks, J.J., Dinnes, J., D'Amico, R., Sowden, A.J., Sakarovitch, C., Song, F., Petticrew, M.,
Altman, D.G., 2003. Evaluating non-randomised intervention studies. Health Technol.
Assess. 7 (27), 1–173 (iii-x).

Downs, S.H., Black, N., 1998. The feasibility of creating a checklist for the assessment of the
methodological quality both of randomised and non-randomised studies of health
care interventions. J. Epidemiol. Community Health 52 (6), 377.

Dutta, R., Murray, R.M., Hotopf, M., Allardyce, J., Jones, P.B., Boydell, J., 2010. Reassessing
the long-term risk of suicide after a first episode of psychosis. Arch. Gen. Psychiatry
67 (12), 1230–1237.

Dutta, R., Murray, R.M., Allardyce, J., Jones, P.B., Boydell, J., 2011. Early risk factors for sui-
cide in an epidemiological first episode psychosis cohort. Schizophr. Res. 126 (1),
11–19.

Duval, S., Tweedie, R., 2000. Trim and fill: a simple funnel-plot-based method of testing
and adjusting for publication bias in meta-analysis. Biometrics 56 (2), 455–463.

Egger, M., Davey Smith, G., Schneider, M., Minder, C., 1997. Bias in meta-analysis detected
by a simple, graphical test. BMJ 315 (7109), 629–634.

Fedyszyn, I.E., Robinson, J., Harris, M.G., Paxton, S.J., Francey, S., 2012. Predictors of
suicide-related behaviors during treatment following a first episode of psychosis:
the contribution of baseline, past, and recent factors. Schizophr. Res. 140 (1–3),
17–24.

Gardsjord, E.S., Romm, K.L., Friis, S., Barder, H.E., Evensen, J., Haahr, U., ten Velden
Hegelstad, W., Joa, I., Johannessen, J.O., Langeveld, J., 2016. Subjective quality of
Life in First-Episode Psychosis. A Ten Year Follow-Up Study. Schizophrenia
Research.

Gonzalez-Pinto, A., Aldama, A., Gonzalez, C., Mosquera, F., Arrasate, M., Vieta, E., 2007. Pre-
dictors of suicide in first-episode affective and nonaffective psychotic inpatients: five-
year follow-up of patients from a catchment area in Vitoria, Spain. J. Clin. Psychiatry
68 (2).

Gregory, A.M.P., Upthegrove, R., 2017. Treatment of depression in schizophrenia: a sys-
tematic review and meta-analysis. Br. J. Psychiatry J. Ment. Sci. https://doi.org/
10.1192/bjp.bp.116.190520.

Häfner, H., Maurer, K., Maurer, K., Hambrecht, M., van der Heiden, W., 1999. Depression,
negative symptoms, social stagnation and social decline in the early course of schizo-
phrenia. Acta Psychiatr. Scand. 100 (2), 105–118.

Häfner, H., Maurer, K., Trendler, G., van Der Heiden, W., Schmidt, M., Könnecke, R., 2005.
Schizophrenia and depression: challenging the paradigm of two separate diseases—a
controlled study of schizophrenia, depression and healthy controls. Schizophr. Res.
77 (1), 11–24.

Harrison, G., Hopper, K., Craig, T., Laska, E., Siegel, C., Wanderling, J., Dube, K., Ganev, K.,
Giel, R., An Der Heiden, W., Holmberg, S., Janca, A., Lee, P., Leon, C., Malhotra, S.,
Marsella, A., Nakane, Y., Sartorius, N., Shen, Y., Skoda, C., Thara, R., Tsirkin, S.J.,
Varma, V., Walsh, D., Wiersma, D., 2001. Recovery from psychotic illness: a 15-and
25-year international follow-up study. Br. J. Psychiatry 178, 506–517.

Hawton, K., Bergen, H., Cooper, J., Turnbull, P., Waters, K., Ness, J., Kapur, N., 2015. Suicide
following self-harm: findings from the Multicentre Study of Self-harm in England,
2000–2012. J. Affect. Disord. 175, 147–151.

Higgins, J., Green, S., 2011. Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0.

Hozo, S.P., Djulbegovic, B., Hozo, I., 2005. Estimating the mean and variance from the me-
dian, range, and the size of a sample. BMC Med. Res. Methodol. 5, 13.

Jauhar, S., McKenna, P.J., Radua, J., Fung, E., Salvador, R., Laws, K.R., 2014. Cognitive-behav-
ioural therapy for the symptoms of schizophrenia: systematic review andmeta-anal-
ysis with examination of potential bias. Br. J. Psychiatry 204 (1), 20–29.

https://doi.org/10.1016/j.schres.2017.09.040
https://doi.org/10.1016/j.schres.2017.09.040
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0005
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0005
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0010
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0010
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0015
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0015
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0020
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0020
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0020
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0025
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0025
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0025
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0030
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0030
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0035
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0035
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0040
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0040
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0045
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0045
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0045
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0045
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0050
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0050
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0055
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0055
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0055
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf3000
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf3000
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf3000
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0060
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0060
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0060
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf3005
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf3005
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf3005
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf3005
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0065
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0065
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0065
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0070
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0070
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0075
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0075
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0075
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0080
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0080
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0085
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0085
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0085
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0090
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0090
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0095
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0095
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0095
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0100
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0100
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0100
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0105
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0105
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0105
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0110
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0110
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0115
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0115
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0120
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0120
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0120
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0120
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0125
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0125
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0125
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0130
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0130
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0130
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0130
https://doi.org/10.1192/bjp.bp.116.190520
https://doi.org/10.1192/bjp.bp.116.190520
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0140
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0140
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0140
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0145
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0145
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0145
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0150
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0150
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0155
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0155
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0155
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0160
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0160
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0165
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0165
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0170
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0170
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0170


66 J. McGinty et al. / Schizophrenia Research 195 (2018) 58–66
Kelleher, I., Corcoran, P., Keeley, H., Wigman, J., Devlin, N., Ramsay, H., Wasserman, C.,
Carli, V., Sarchiapone, M., Hoven, C., 2013. Psychotic symptoms and population risk
for suicide attempt: a prospective cohort study. JAMA Psychiat. 70 (9), 940–948.

Klonsky, E.D., Kotov, R., Bakst, S., Rabinowitz, J., Bromet, E.J., 2012. Hopelessness as a pre-
dictor of attempted suicide among first admission patients with psychosis: a 10-year
cohort study. Suicide Life Threat. Behav. 42 (1), 1–10.

Koreen, A.R., Siris, S.G., Chakos, M., Alvir, J., Mayerhoff, D., Lieberman, J., 1993. Depression
in first-episode schizophrenia. Am. J. Psychiatr. 150 (11), 1643–1648.

Krausz, M., Muller-Thomsen, T., Haasen, C., 1995. Suicide among schizophrenic adoles-
cents in the long-term course of illness. Psychopathology 28 (2), 95–103.

Madsen, T., Karstoft, K.L., 2012. Suicidal changes in patients with first episode psychosis:
clinical predictors of increasing suicidal tendency in the early treatment phase. Early
Interv. Psychiatry 6 (3), 292–299.

Madsen, T., Karstoft, K.L., Secher, R.G., Austin, S.F., Nordentoft, M., 2016. Trajectories of sui-
cidal ideation in patients with first-episode psychosis: secondary analysis of data
from the OPUS trial. Lancet Psychiatry 3 (5), 443–450.

Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G., 2009. Preferred reporting items for system-
atic reviews and meta-analyses: the PRISMA statement. Ann. Intern. Med. 151 (4),
264–269 (W264).

Nordentoft, M., Jeppesen, P., Abel, M., Kassow, P., Petersen, L., Thorup, A., Krarup, G.,
Hemmingsen, R., Jorgensen, P., 2002. Opus study: suicidal behaviour, suicidal ideation
and hopelessness among patients with first-episode psychosis. One-year follow-up of
a randomised controlled trial. Br. J. Psychiatry 181 (Suppl. 43), s98–s106.

Pompili, M., Serafini, G., Innamorati, M., Lester, D., Shrivastava, A., Girardi, P., Nordentoft,
M., 2011. Suicide risk in first episode psychosis: a selective review of the current lit-
erature. Schizophr. Res. 129 (1), 1–11.

Robinson, J., Harris, M.G., Harrigan, S.M., Henry, L.P., Farrelly, S., Prosser, A., Schwartz, O.,
Jackson, H., McGorry, P.D., 2010. Suicide attempt in first-episode psychosis: A 7.4
year follow-up study. Schizophr. Res. 116 (1), 1–8.

Sanchez-Gistau, V.B., Inmaculada, Arango, Celso, Gonzalez-Pinto, Ana, de la Serna, Elena,
Parellada, Mara, Graell, Motserrat, Paya, Beatriz, Llorente, Cloe, Castro-Fornieles,
Josefina, 2013. Predictors of suicide attempt in early-onset, first episode psychoses:
a longitudinal 24-month follow-up study. J. Clin. Psychiatry 74 (1), 59–66.

Sanchez-Gistau, V.B.I., Arango, C., Gonzalez-Pinto, A., de la Serna, E., Parellada, M., Graell,
M., Paya, B., Llorente, C., Castro-Fornieles, J., 2015. The affective dimension of early-
onset psychosis and its relationship with suicide. J. Child Psychol. Psychiatry 56 (7),
747–755.

Silverman, M.M., Berman, A.L., Sanddal, N.D., Carroll, P.W., Joiner, T.E., 2007a. Rebuilding
the tower of babel: a revised nomenclature for the study of suicide and suicidal
behaviors part 1: background, rationale, and methodology. Suicide Life Threat.
Behav. 37 (3), 248–263.

Silverman, M.M., Berman, A.L., Sanddal, N.D., Carroll, P.W., Joiner, T.E., 2007b. Rebuilding
the tower of babel: a revised nomenclature for the study of suicide and suicidal be-
haviors part 2: suicide-related ideations, communications, and behaviors. Suicide
Life Threat. Behav. 37 (3), 264–277.

Sönmez, N., Røssberg, J.I., Evensen, J., Barder, H.E., Haahr, U., Velden Hegelstad, W., Joa, I.,
Johannessen, J.O., Langeveld, H., Larsen, T.K., Melle, I., Opjordsmoen, S., Rund, B.R.,
Simonsen, E., Vaglum, P., McGlashan, T., Friis, S., 2016. Depressive symptoms in
first- episode psychosis: a 10-year follow-up study. Early Interv. Psychiatry 10 (3),
227–233.

Stroup, D.F., Berlin, J.A., Morton, S.C., Olkin, I., Williamson, G.D., Rennie, D., Moher, D.,
Becker, B.J., Sipe, T.A., Thacker, S.B., 2000. Meta-analysis of observational studies in
epidemiology: a proposal for reporting. Meta-analysis Of Observational Studies in Ep-
idemiology (MOOSE) group. JAMA 283 (15), 2008–2012.

Tiihonen, J., Mittendorfer-Rutz, E., Torniainen, M., Alexanderson, K., Tanskanen, A., 2015.
Mortality and cumulative exposure to antipsychotics, antidepressants, and benzodi-
azepines in patients with schizophrenia: an observational follow-up study. Am.
J. Psychiatr. 173 (6), 600–606.

Togay, B., Noyan, H., Tasdelen, R., Ucok, A., 2015. Clinical variables associated with suicide
attempts in schizophrenia before and after the first episode. Psychiatry Res. 229 (1–
2), 252–256.

Upthegrove, R., Marwaha, S., Birchwood, M., 2016. Depression and schizophrenia: cause,
consequence or trans-diagnostic issue? Schizophr. Bull. 43 (2), 240–244.

Upthegrove, R., Birchwood, M., Ross, K., Brunett, K., McCollum, R., Jones, L., 2010. The evo-
lution of depression and suicidality in first episode psychosis. Acta Psychiatr. Scand.
122 (3), 211–218.

Upthegrove, R., Ross, K., Brunet, K., McCollum, R., Jones, L., 2014. Depression in first epi-
sode psychosis: the role of subordination and shame. Psychiatry Res. 217 (3),
177–184.

Ventriglio, A., Gentile, A., Bonfitto, I., Stella, E., Mari, M., Steardo, L., Bellomo, A., 2016. Sui-
cide in the early stage of schizophrenia. Front. Psych. 7, 116.

WHO, 1992. International Statistical Classification of Diseases and Related Health Prob-
lems. WHO Pres, Geneva.

Yuen, K., Harrigan, S.M., Mackinnon, A.J., Harris, M.G., Yuen, H.P., Henry, L.P., Jackson, H.J.,
Herrman, H., McGorry, P.D., 2014. Long-term follow-up of all-cause and unnatural
death in young people with first-episode psychosis. Schizophr. Res. 159 (1), 70–75.

http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0175
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0175
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0180
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0180
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0180
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0185
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0185
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0190
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0190
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0195
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0195
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0195
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0200
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0200
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0200
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0205
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0205
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0205
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0210
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0210
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0210
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0215
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0215
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf4000
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf4000
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0220
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0220
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0225
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0225
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0225
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0230
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0230
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0230
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0230
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0235
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0235
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0235
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0235
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0240
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0240
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0240
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0245
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0245
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0245
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0250
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0250
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0250
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0255
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0255
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0255
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf5050
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf5050
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0265
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0265
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0265
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf5000
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf5000
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf5000
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0270
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0270
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0275
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0275
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0280
http://refhub.elsevier.com/S0920-9964(17)30602-3/rf0280

	Depression during first episode psychosis and subsequent suicide risk: A systematic review and meta-�analysis of longitudin...
	1. Introduction
	2. Methods
	2.1. Search strategy
	2.2. Data analysis

	3. Results
	3.1. Study retrieval and selection
	3.2. Meta-analysis
	3.3. Study heterogeneity
	3.4. Subset and sensitivity analysis
	3.5. Bias assessment

	4. Discussion
	Contributors
	Funding body agreements and policies
	Conflict of interest
	section15
	Acknowledgements
	Appendix A. Supplementary data
	References


