Psychological Medicine, Page 1 of 15.
doi:10.1017/S0033291714002712

OR I G I N A L A R T I C L E

© Cambridge University Press 2014

Do negative symptoms of schizophrenia change over
time? A meta-analysis of longitudinal data
M. Savill*, C. Banks, H. Khanom and S. Priebe
Unit for Social and Community Psychiatry, WHO collaborating Centre for Mental Health Service Development, Queen Mary University of London,
London, UK

Background. Negative symptoms are a core component of schizophrenia which can severely impact quality of life and
functional outcomes. These symptoms are understood to be highly stable but this has not been tested in a meta-analysis,
despite the wealth of longitudinal data available.
Method. A systematic review of the literature was conducted, with eligible studies pooled into a random-effects metaanalysis. Planned meta-regressions were conducted to evaluate the impact of factors known to induce secondary negative symptoms, in addition to other possible sources of heterogeneity.
Results. The main analysis included 89 samples from 41 studies, totalling 5944 participants. Negative symptoms were
found to signiﬁcantly reduce in all treatment interventions, including in placebo and treatment as usual conditions, with
a medium effect size (ES) present across all study conditions (ES = 0.66, 95% conﬁdence interval 0.56–0.77, I2 = 94.0%). In a
multivariate meta-regression, only the type of scale used was found to signiﬁcantly inﬂuence negative symptom change.
No difference in outcome was found between studies that excluded patients with a high level of positive or depressive
symptoms, compared to those that did not.
Conclusions. Negative symptoms were found to reduce in almost all schizophrenia outpatient samples. A reduction
was found across all conditions, with effect sizes ranging from small to large depending upon the condition type.
These ﬁndings challenge the convention that negative symptoms are highly stable and suggest that they may improve
to a greater extent than what has previously been assumed.
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Introduction
Since Bleuler coined the term schizophrenia in the
early 1900s negative symptoms have been recognized
as a core feature of the disorder (Bleuler, 1950). The
symptoms include alogia, asociality, blunted affect,
anhedonia and amotivation (Blanchard et al. 2011),
and have been found to severely impact both quality
of life and social functioning (Norman et al. 2000).
Historically, negative symptoms were believed to
increase over time as patients experience a progressive deterioration in functioning (Kraepelin, 1971).
However, in observational studies which evaluated
the progressive course of these symptoms the evidence
initially suggested that these are largely stable over
time (Pogue-Geile & Harrow, 1985; Fenton &
McGlashan, 1991; Dollfus & Petit, 1995; Eaton et al.
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1995). Later work recognized that the course was
highly heterogenous, with some negative symptoms
improving, often in tandem with improvement in positive symptoms (Addington & Addington, 1991). In an
attempt to explain this heterogeneity Carpenter and
colleagues proposed a distinction between those attributable to factors such as hospitalization, medication
side-effects, depression, and elevated positive symptoms (known as secondary negative symptoms), from
primary symptoms which were regarded as a core feature of the disorder itself (Carpenter et al. 1985). While
secondary symptoms tend to improve relatively
quickly once the causes are addressed, primary negative symptoms are thought to be largely persistent
(Möller, 2007).
Broadly deﬁned, primary negative symptoms refer
to negative symptoms which are present both within
and during periods of positive symptom exacerbation.
However, distinguishing between primary and secondary negative symptoms can be a complex undertaking given the challenges in obtaining sufﬁcient
historical information and the level of clinical expertise
required by the assessors. In light of this, Buchanan
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(2007) suggested the alternative, broader distinction of
‘persistent negative symptoms’, which include negative symptoms which remain present after usual treatments for secondary negative symptoms have failed. In
the consensus statement for negative symptoms, it was
proposed that distinguishing between primary and
secondary negative symptoms was not essential for
the purposes of testing therapeutics, as long as studies
select participants with persistent symptoms and control for secondary sources of negative symptoms
(Kirkpatrick et al. 2006).
To date, any advances in the treatment of schizophrenia have been found to provide only limited
beneﬁt to negative symptoms. In a meta-analysis
which examined the efﬁcacy of different secondgeneration antipsychotics, most were found not to
provide a signiﬁcant beneﬁt over and above
ﬁrst-generation drugs, and in those that did the effect
sizes were small (Leucht et al. 2009). Meta-analyses
into the efﬁcacy of adjunctive medications such as α2
receptor antagonists (Hecht & Landy, 2012) and glutamatergic compounds (Tuominen et al. 2005) show
some promise, while there is some evidence to suggest
that adjunctive antidepressant medication may have
some limited beneﬁt (Singh et al. 2010). In a broader review evaluating the different pharmacological
approaches in treating negative symptoms (Arango
et al. 2013), new drugs that act on the NMDA and α7
nicotinic receptors are highlighted as promising, but
again more research is needed. In a series of
meta-analyses on psychotherapeutic interventions,
CBT was reported to have a small effect (Jauhar et al.
2014), social skills training a moderate effect (Kurtz &
Mueser, 2008), while no effect was found for social
cognitive training (Kurtz & Richardson, 2012). In a
meta-analysis of cognitive remediation therapy which
evaluated symptoms overall, a small effect was detected (Wykes et al. 2011). In the UK, NICE have previously recommended Arts therapies (NCCMH,
2010); however, this has since been challenged by the
non-signiﬁcant result of the MATISSE trial (Crawford
et al. 2012). Overall, a lack of treatment efﬁcacy has
led to negative symptoms to be recognized as an
unmet therapeutic need, and an important target for
new interventions (Kirkpatrick et al. 2006).
Given the current focus on developing new interventions for negative symptoms, understanding their
longitudinal course is important for future study design. Many of the earlier observational studies included inpatients, which is problematic given this
population would typically receive far higher doses
of antipsychotic medication and experience higher
positive symptoms (Kasckow et al. 2001), and may reside in an under-stimulating environment (Oshima
et al. 2003), which may induce negative symptoms

secondary to the disorder itself. In addition, a number
of the earlier studies included other illnesses such as
schizoaffective disorder, which follows a different
longitudinal course and can have poorer diagnostic
stability, which again may inﬂuence symptom change
over time (Malhi et al. 2008).
The objective of this study was to examine how
negative symptoms change over time in schizophrenia
outpatients, while exploring the impact of factors
known to induce secondary negative symptoms. By
pooling a wide variety of studies by way of
meta-analysis, the aim was uncover broader trends in
how these symptoms may change, as opposed to
attempting to identify an estimate of effect size for
a particular type of treatment. Following a systematic search, we conducted a meta-analysis of the
within-group mean changes in negative symptoms.
Only samples comprising exclusively of schizophrenia
patients from the ﬁrst assessment point were considered. Due to the expected heterogeneity between
different interventions, separate effect size estimates
were calculated for each treatment type. Finally, a series of planned meta-regressions were conducted to
explore any impact of factors which may lead to
secondary negative symptoms (Carpenter et al. 1985),
and possible sources of methodological bias.

Method
Research in context
The systematic review was conducted following
PRISMA statement guidelines (Liberati et al. 2009).
An electronic search using the Medline, PsycINFO,
EMBASE and CENTRAL databases was conducted
dating back to 1962, which was when the Brief
Psychiatric Rating Scale (BPRS) was ﬁrst published
(Overall & Gorham, 1962). The search was conducted
on 26 April 2014 and contained three parameters.
The ﬁrst related to diagnosis, the second to negative
symptoms, and the third an indicator that the study
took place over at least two time points.
A hand-search of the American Journal of Psychiatry,
Acta Scandinavica Psychiatrica, British Journal of
Psychiatry, Schizophrenia Bulletin, JAMA Psychiatry,
The Lancet, and Schizophrenia Research was conducted,
either from 1962 or the date of ﬁrst issue, and reference
lists from all selected papers were hand-searched.
During extraction, all assessments of negative symptoms, study inclusion/exclusion criteria, demographic
details, industry sponsorship, and study methodology
details were recorded. When necessary, corresponding
authors were contacted for further information. In the
case of missing standard deviations, a mean from the
existing sample was imputed when possible. M.S.
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conducted the abstract screening, 20% of which was
duplicated by C.B. with minimal discrepancies in selection detected. In the full paper screening phase M.S.
conducted 100% of the screening, duplicated by H.K.
and C.B. screening 50% of the sample each. All discrepancies were resolved without the need for S.P. to adjudicate as planned. At the full screening phase, all
data were independently extracted onto a piloted extraction sheet.
Eligibility criteria
During the screening phase studies were excluded if
they were clearly not relevant, did not have repeated
assessments of negative symptoms at set time points,
included no usable data on an exclusively schizophrenic sample, children or older adults, or were either
under 10 weeks in length or over 3 years in length from
the ﬁrst follow-up assessment. Studies which included
inpatients were considered, as long as the study included one time-point where the sample was exclusively outpatients, and then followed up from a
standardized time-point from this assessment.
Symptoms were required to be measured on a validated scale. Qualitative studies, case reports, letters
to the editor, conference abstracts and book chapters
were excluded. All articles were required to be published in a language which used Latin-based characters. Due to the analytical strategy adopted and the
risk of small samples leading to biased estimates
(Morris, 2000), studies with fewer than 50 participants
were excluded.
Analysis plan
In the pooled analysis, the measure of effect size for
each study was calculated using the standardized
mean change (SMC) (Becker, 1988; Morris, 2000). The
estimation of the variance was calculated using the
large-sample approximation method recommended
by Becker (1988), which can provide accurate estimates
provided the sample sizes are adequately sized
(Morris, 2000). The estimate of the correlation between
the baseline and end of study scores was set at 0.633,
based upon datasets held at our research group
(Priebe et al. 2007) and a subsequent sensitivity
analysis.
In deciding the appropriate effects model to adopt,
the decision was complicated by the likelihood that
multiple arms of the same study would be separately
eligible for inclusion. One method of addressing this
which was recognized in the Cochrane Handbook
(Higgins & Green, 2011), is to conduct a two-level,
ﬁxed-effects meta-analysis across arms within studies,
followed by a random-effects meta-analysis across
studies, as a way to account for the mix in ﬁxed and

random effects that are likely to be present. However,
this model adds considerable complexity to the analysis, while the handbook itself acknowledges that ‘in
practice the difference between different analyses is
likely to be trivial’ (section 16.5.5). This being the
case, the method was not used, and the DerSimonion
and Laird random-effects model was adopted
(DerSimonian & Laird, 1986). All analysis was completed using Stata version 11 (StataCorp, 2009).
In cases where multiple scales were used to measure
negative symptoms, the primary outcome measure
was selected. When negative symptoms were measured over more than two time points, only the baseline and the study endpoint data were selected.
In the ﬁrst stage of the analysis samples were
grouped according to whether the intervention
involved testing second-generation antipsychotics,
ﬁrst-generation antipsychotics, adjunctive medications,
non-drug interventions, or placebo/treatment as usual
(TAU) arms. In the next stage a series of planned univariate meta-regressions were conducted, with those
found to approach signiﬁcance (p < 0.10) entered into
a multivariate model. First, we examined the impact
of length of treatment in order to assess whether
there was any trend over time. Next, we tested whether
there was any difference between studies which incorporated a maximum threshold for positive and depressive symptoms, compared to those that did not,
in order to assess whether the degree of change in
negative symptoms varied dependent upon how studies dealt with factors which can cause secondary
negative symptoms. We also tested the impact of
blinding the assessors, a minimum negative symptom
inclusion criterion, and whether the study received industry sponsorship.
In any examination of the change in a continuous
variable over time which only includes two time points
the issue of regression to the mean should be considered (Chiolero et al. 2013). This being the case, the
mean negative symptoms at baseline were added to
the ﬁnal multivariate model to determine the degree
of additional variance that may be explained by a
greater reduction in negative symptoms being caused
by a higher baseline symptom levels.
Results
A ﬂow diagram depicting the search strategy for studies is included in Fig. 1. Of the 9480 articles screened,
49 articles were found and 41 were included in the
ﬁnal analysis (see Table 1). From these, a total of 89
separate samples were obtained. Of the 41 studies,
ﬁve came from the USA; four each from Canada,
Germany and the UK; three each from India, Spain
and Turkey; two each from China, France and Italy;
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Fig. 1. Flow diagram outlining study selection procedure.

and one each from Brazil, Finland, Israel, Nepal,
Poland and Serbia. Four studies were conducted in
multiple countries, with sites in Northern America,
Europe and Asia. Based on 51 samples, the median
of study mean illness duration was 12.4 years (range
0.6–27.5 years). Twenty-three studies measured negative symptoms using the Positive and Negative
Syndrome Scale (PANSS; Kay et al. 1987), 14 used
the Scale to Assess Negative Symptoms (SANS;
Andreasen, 1983), and four used the BPRS (Overall &
Gorham, 1962). While studies which used alternative
scales were screened, none met eligibility criteria.
After pooling all 89 samples, a ﬁnal total of 5944 participants were included in the meta-analysis.
As indicated in the forest plot (see Fig. 2), in all ﬁve
intervention types a signiﬁcant reduction in negative
symptoms was found between the baseline and the
follow-up assessment stage. Large effect sizes (ES)
were detected in second-generation antipsychotics
[ES = 1.09, 95% conﬁdence interval (CI) 0.86–1.32, I2 =
95.5%] and the adjunctive medication (ES = 0.97, 95%
CI 0.68–1.26, I2 = 91.7%) arms, while a small effect

size was noted in the placebo/TAU group (ES = 0.33,
95% CI 0.17–0.49, I2 = 91.8%).
Next, a series of meta-regressions were conducted.
In the univariate analyses the scale used, intervention
type, study duration, and a minimum negative symptoms inclusion criterion were all associated with negative symptom change heterogeneity (see Table 2). A
maximum level of positive symptoms and previous
non-response to treatment as exclusion criteria were
found to approach signiﬁcance (p < 0.10), while other
variables were non-signiﬁcant. In the multivariate
model, only the type of scale used and the type of intervention received remained signiﬁcant. Studies
which used the SANS found a signiﬁcantly greater reduction in negative symptoms relative to those that
used the PANSS (SANS: ES = 1.02, 95% CI 0.77–1.28;
PANSS: ES = 0.66, 95% CI 0.56–0.77). Collectively, the
scale used and the intervention type accounted for
43.65% of the variance. In a sensitivity analysis, the
sample-level baseline negative symptoms were added
to the model which was found to be a signiﬁcant predictor (B = 0.01, S.E. = 0.00, 95% CI 0.00–0.02). However,
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Table 1. Characteristics of eligible studies

Outcome
measurea

Individual
symptoms
reported

Intervention typeb

n

Authors

Year

Country

Study duration
(weeks)

Addington &
Addington (2000)
Aguglia et al. (2002)

2000

Canada

130

PANSS

No

TAU

65

2007

Italy

52

SANS

Yes

69

Alptekin et al. (2005)
Alvarez et al. (2006)

2005
2006

Turkey
Spain

52
48

BPRS
SANS

No
Yes

Amell & Llandrich
(2008)

2008

Spain

46

PANSS

Yes

Bales et al. (2009)

2009

Nepal

18

PANSS

No

Behere et al. (2011)

2011

India

16

PANSS

No

Non-drug intervention:
psychoeducation
TAU
TAU
SGA: olanzapine
SGA: risperidone
Non-drug intervention: skills
training group
TAU
TAU
TAU + betel nuts
Non-drug intervention: yoga
group
Non-drug intervention:
exercise group
TAU
SGA: amisulpride
SGA: olanzapine
TAU
SGA: risperidone
Adjunctive: selegiline
Placebo
TAU
Non-drug intervention:
activity group
Non-drug intervention: art
therapy group
SGA: risperidone

Bhowmick et al. (2010)

2010

India

12

SANS

No

Bio & Gattaz (2011)
Bobes et al. (2009)
Bodkin et al. (2005)

2011
2009
2005

Brazil
Spain
USA

26
34
12

PANSS
BPRS
SANS

No
No
Yes

Crawford et al. (2012)

2012

UK

52

PANSS

No

Fleischhacker et al.
(2003)

2003

Multi

52

PANSS

No

Gaebel et al. (2007)

2007

Germany

52

PANSS

No

Gorna et al. (2008)
Hirsch et al. (2002)

2008
2002

Poland
Germany

52
28

PANSS
PANSS

No
No

Kane et al. (2011)

2011

USA

26

PANSS

No

Kane et al. (2012)

2012

USA

24

PANSS

No

Kaphzan et al. (2014)

2014

Israel

12

PANSS

No

Klingberg et al. (2011)

2011

Germany

52

PANSS

Yes

Lasser et al. (2013)

2013

USA

10

SANS

No

Lecrubier et al. (2006)

2006

France

26

SANS

No

SGA: risperidone
SGA: risperidone
SGA: risperidone
FGA: haloperidol
TAU
SGA: ziprasidone
FGA: haloperidol
TAU: remained on same drug
Placebo: switched to placebo
Adjunctive: armodaﬁnil
Adjunctive: armodaﬁnil
Adjunctive: armodaﬁnil
Placebo
Placebo
Adjunctive: entacapone
Non-drug intervention: CBT
Non-drug intervention: CRT
Adjunctive: lisdexamfetamine
dimesylate
Placebo
SGA: olanzapine
SGA: olanzapine

66
382
120
115
35
22
30
30
34
31
26
40
40
57
362
33
34
137
140
140
120
228
267
77
74
88
110
117
194
192
70
69
71
70
22
23
99
99
92
34
70
70
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Table 1 (cont.)

Study duration
(weeks)

Outcome
measurea

Individual
symptoms
reported

Authors

Year

Country

Liu et al. (2014)

2014

China

16

PANSS

No

Loebel et al. (2007)

2007

India

64

PANSS

No

Loo et al. (1997)

1997

France

26

SANS

Yes

Meltzer et al. (2010)

2010

USA

52

BPRS

No

Olie et al. (2006)

2006

Multi

12

PANSS

No

Pach et al. (1998)
Peet & Horrobin
(2002)

1998
2002

Germany
UK

52
12

SANS
PANSS

Yes
No

Purdon et al. (2000)

2000

Canada

54

PANSS

No

Ravanic et al. (2009)

2009

Serbia

52

PANSS

No

Richardson et al.
(2007)

2007

UK

38

SANS

No

Semiz et al. (2007)
Schoemaker et al.
(2014)

2007
2014

Turkey
Multi

12
12

SANS
SANS

No
Yes

Sumiyoshi et al. (2007)

2007

USA

26

BPRS

No

Taiminen et al. (1997)

1997

Finland

12

PANSS

No

Turkington et al.
(2008)

2008

UK

78

SANS

No

Ucok et al. (2011)

2011

Turkey

52

SANS

No

Voruganti et al. (2007)

2007

Canada

52

PANSS

No

Intervention typeb

n

SGA: amisulpride
Placebo
Adjunctive: minocycline
SGA: ziprasidone
SGA: ziprasidone
Placebo
SGA: amisulpride
SGA: clozapine
FGA: various ﬁrst-generation
drugs
SGA: ziprasidone
SGA: amisulpride
FGA: ﬂupenthixol decanoate
Placebo

70
40
39
32
30
72
69
40
45
59
63
63
31

Adjunctive: eicosapentaenoic
acid
Adjunctive: eicosapentaenoic
acid
Adjunctive: eicosapentaenoic
acid
SGA: olanzapine
FGA: haloperidol
SGA: risperidone
FGA: haloperidol
FGA: haloperidol
FGA: chlorpromazine
FGA: chlorpromazine
SGA: clozapine
SGA: clozapine
TAU

32

Non-drug intervention: art
therapy group
SGA: clozapine
Adjunctive: Org25935 low
dose
Adjunctive: Org25935 high
dose
Placebo
Adjunctive: buspirone
TAU
TAU
Adjunctive: citalopram
Non-drug intervention: CBT

43

Non-drug intervention:
befriending
TAU
TAU
SGA: olanzapine
SGA: quetiapine

32
27
21
23
21
70
35
65
40
65
50
46

97
71
73
70
30
29
39
36
46
44
52
41
42
43
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Table 1 (cont.)

Authors

Year

Country

Xiang et al. (2006)

2006

China

Zoccali et al. (2007)

2007

Italy

Study duration
(weeks)
34

24

Outcome
measurea

Individual
symptoms
reported

PANSS

No

SANS

List of studies not included in the main analysis due to insufﬁcient data
Adams et al. (2013)
2013 Multi
24
NSA-16
Chouinard et al.
(1975)

1975

Canada

12

BPRS

Yes

No
No

Goff et al. (2005)

2005

USA

26

SANS

Yes

Hayes et al. (1995)

1995

Australia

44

SANS

No

Liberman et al. (1998)

1988

USA

156

BPRS

No

Lieberman et al. (2013)

2013

Multi

12

SANS

No

Marder et al. (2003)

2003

USA

104

SANS

Yes

Pinto et al. (1979)

1979

UK

78

BPRS

No

Intervention typeb

n

Non-drug intervention:
community re-entry
Non-drug intervention:
counselling
Adjunctive: lamotrigine
Placebo

48

SGA: multiple types
SGA: LY2140023
Placebo
FGA: amitriptyline
hydrochloride
FGA: perphenazine
FGA: amitriptyline
perphenazine
Adjunctive: D-cycloserine
Placebo
Non-drug intervention: skills
training group
Non-drug intervention:
discussion group
Non-drug intervention:
occupational therapy
Non-drug intervention: skills
training group
Adjunctive: TC-5619
Placebo
SGA: risperidone + skills
training
FGA: haloperidol + skills
training
FGA: ﬂupenthixol decanoate
FGA: ﬂuphenazine decanoate

48
26
25
130
131
24
24
24
24
26
25
n/s
n/s
n/s
n/s
94
91
33
30
34
30

a

PANSS, Positive and Negative Syndrome Scale; BPRS, Brief Psychiatric Rating Scale; SANS, Scale to Assess Negative
Symptoms; NSA-16, Negative Symptom Assessment – 16.
b
TAU, treatment as usual; SGA, second-generation antipsychotic; Adjunctive, adjunctive medication in addition to
antipsychotic medication received; FGA, First-generation antipsychotic; CBT, cognitive behaviour therapy; CRT, cognitive
remediation therapy.

the additional variance explained was relatively small
(4.10%).
Although many of the studies evaluated extrapyramidal symptoms (EPS) as part of their analysis
(53.7%), only three studies speciﬁed an EPS maximum
threshold as an exclusion criterion (Klingberg et al.
2011; Lasser et al. 2013; Schoemaker et al. 2014).
Given the lack of data, this was not included in the
meta-regression analysis. Of those studies that did report EPS, they were generally considered to be in the
low range at study intake, suggesting that the impact

of EPS on negative symptoms was likely to be
minimal.
Given the ﬁnding that second-generation antipsychotics and adjunctive medication arms resulted in
much larger effect sizes than other treatment types,
contrary to our expectations based on the existing
literature (i.e. Leucht et al. 2009; Arango et al. 2013),
the TAU and placebo control arms that they were compared to were explored in more depth. A substantially
larger effect size was detected in TAU/placebo control
arms which were part of the drugs trials, in
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Fig. 2. Forest plot of the change in negative symptoms, by intervention type.
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Table 2. Univariate and multivariate meta-regressions examining the heterogeneity of negative symptom change
Univariate analysis
Predictor of negative symptom change
Study duration
Scale used (compared to PANSS)
SANS
BPRS
Intervention type (compared to SGA)
Non-drug intervention
TAU/placebo
Drug: FGA
Drug: augmentation
Min negative symptoms
Max positive symptoms
Study supported by industry sponsorship
Exclusion: previous non-response
Raters blinded to allocationa
Exclusion: moderate levels of depression

Coefﬁcient

Multivariate analysis

95% CI

−0.01 (0.00)

−0.01 to −0.00

0.49 (0.14)
−0.12 (0.26)

0.21 to 0.77
−0.63 to 0.40

−0.75 (0.18)
−0.76 (0.16)
−0.68 (0.18)
−0.12 (0.18)
0.37 (0.13)
0.26 (0.14)
0.15 (0.14)
0.42 (0.18)
−0.18 (0.15)
0.13 (0.17)

−1.11 to −0.38
−1.07 to −0.45
−1.10 to −0.25
−0.48 to 0.23
0.10 to 0.63
−0.02 to 0.54
−0.14 to 0.43
0.07 to 0.78
−0.47 to 0.12
−0.21 to 0.46

p
0.035
0.002

Coefﬁcient

95% CI

p

−0.00 (0.00)

−0.01 to 0.00

0.388

0.43 (0.13)
−0.07 (0.23)

0.16 to 0.70
−0.54 to 0.39

0.002
0.760

−0.67 (0.18)
−0.72 (0.16)
−0.53 (0.20)
−0.17 (0.18)
0.11 (0.12)
0.05 (0.13)

−1.04 to −0.30
−1.04 to −0.40
−0.93 to −0.13
−0.54 to 0.19
−0.13 to 0.36
−0.21 to 0.32

<0.001

0.007
0.071
0.309
0.019
0.234
0.452

0.05 (0.17)

−0.29 to 0.40

0.001
<0.001
0.010
0.336
0.356
0.685
0.752

CI, Conﬁdence interval; PANSS, Positive and Negative Syndrome Scale; SANS, Scale to Assess Negative Symptoms;
BPRS, Brief Psychiatric Rating Scale; SGA, second-generation antipsychotic; TAU, treatment as usual; FGA, ﬁrst-generation
antipsychotic.
Values within parentheses are standard errors.
a
One study not included due to lack of data.

comparison to those that were not (ES = 0.67, 95% CI 0.41–
0.93, in comparison to ES = 0.15, 95% CI 0.04–0.25). In a
subsequent meta-regression this difference was found
not to be attributable to either higher negative symptoms
at baseline, or the type of assessment tool used, which
were signiﬁcant predictors in the full model.
Examination of individual negative symptoms
In 18 samples over nine studies the change in individual
negative symptoms were also reported (see Table 1).
Seven studies used the SANS as the rating tool, while
two used the PANSS. Scores from different scales were
combined using the method proposed by Lyne and colleagues (2012). A signiﬁcant reduction was found in all
four of the symptoms measured (affective blunting, alogia, avolition-apathy, anhedonia-asociality). Of the four,
alogia appeared to reduce the least (ES = 0.64, 95% CI
0.45–0.83) and avolition-apathy the most (ES = 0.77, 95%
CI 0.53–1.01); however, the difference between the
items appeared minimal.
Eligible studies not pooled into the main analysis
Eight studies were found to be eligible, but could not
be included in the main analysis (see Table 1). In line
with the main results, 11 samples found some form
of reduction in negative symptoms from baseline to

end of study, ﬁve saw no change, and in two the
change was not speciﬁed.
Discussion
Main results
The meta-analysis provided a clear result; negative
symptoms of schizophrenia tend to improve signiﬁcantly in an outpatient setting. A reduction in negative
symptoms found across all intervention types, with the
effect sizes ranging from small to large. A signiﬁcant
reduction was found in all four of the separate negative
symptoms examined, covering both experiential and
expressive features of the disorder. While substantial
heterogeneity was present in the sample, a series of
planned meta-regressions indicated that there was no
difference in the reduction between studies which
did and did not exclude participants with higher levels
of positive or depressive symptoms. In addition,
study-level methodological differences such as
whether assessors were blinded, the symptom eligibility criteria, or whether the study received industry
sponsorship did also not appear to inﬂuence the result.
Strengths and limitations
One of the main strengths of the study is that, despite
the broad range of study interventions considered, the
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ﬁndings are consistent. Of the 89 study arms included,
only one found a clear signiﬁcant increase in symptoms. In this case, the sample was part of a continuation study where patients who had previously
responded well to their SGA medication were then
switched to a placebo (Kane et al. 2011). In addition,
when testing for the effect of regression to the mean,
adding baseline negative symptoms to the multivariate
model appeared to add relatively little additional explanatory power of the variance (4.1%), suggesting
the ﬁndings are relatively robust. A further strength
of this study is that despite the broad study inclusion
criteria, removing samples which included inpatients
at baseline, and other psychotic diagnoses, meant the
participant inclusion criteria were relatively stringent
in comparison to other observational studies that
have looked at how negative symptoms change over
time (i.e. Pogue-Geile & Harrow, 1985; Fenton &
McGlashan, 1991; Dollfus & Petit, 1995; Eaton et al.
1995). When testing for heterogeneity, no difference
in the effect size was detected between studies which
excluded participants with elevated positive and depressive symptoms, which suggests the change unlikely to be attributable to a reduction in these factors
which can induce secondary negative symptoms.
One limitation of the study is that because of the
variance estimation method adopted a number of studies were excluded due being too small. However, given
there is evidence to suggest that smaller studies can
often present larger effect sizes (i.e. Zhang et al.
2013), our ﬁndings may have led to a more conservative estimate of the effect size. Another limitation is
that, despite the number of studies included in the
analysis (n = 41), the ﬁnal sample of 5944 patients
was smaller than what was anticipated. This was due
to a number of the larger studies either containing
inpatients (Lieberman et al. 2005), not using a validated
negative symptoms scale (Dossenbach et al. 2004), or
including patients with other psychotic disorders.
Another important issue to consider is that it is difﬁcult to assess to what extent the reduction in severity is
attributable to improvements in primary or secondary
negative symptoms. However, difﬁculties making this
distinction in research trials is not new (Buchanan,
2007), and the consensus statement suggests that
such a distinction is not essential in trials as long as
the symptoms are persistent and causes of secondary
negative symptoms are adequately controlled for
(Kirkpatrick et al. 2006). In this analysis, the eligible
studies typically reported participants as being highly
chronic in nature, reﬂected in the large median duration of illness (12.4 years), and many deﬁned their
sample as treatment-resistant, stable, non-acute, or in
a maintenance period. Regarding whether secondary
negative symptoms can be adequately controlled for

using study-level inclusion/exclusion criteria in a
meta-regression of the heterogeneity present in a
meta-analysis, this is also up for debate. However, despite these issues the high consistency of the directional change in negative symptoms in an outpatient
sample, and the fact that there was no difference in
this change between studies which did and did not
control for factors which induce secondary negative
symptoms does suggest that the improvement appears
to occur to a greater extent to what was previously
assumed. Further work examining the longitudinal
course of negative symptoms in a study with clearly
deﬁned inclusion criteria relating to the persistence of
negative symptoms, with appropriate controls for secondary negative symptoms, would provide stronger
evidence for whether primary negative symptoms of
the disorder are less stable than previously assumed.
Another limitation is that due to the substantial heterogeneity of the study designs, the fact that multiple
arms of single studies were included which would naturally cluster together, and possible issues relating to
the regression of the mean complicating the interpretation further, it was recognized that conducting an
examination of publication bias important in typical
meta-analytical studies (Higgins & Green, 2011)
would have limited utility in this context. This being
the case, such analysis was omitted so we cannot be
certain as to whether publication bias inﬂuenced the
results signiﬁcantly. However, given a number of the
studies were non-inferiority trials, dose–response studies, observational studies, and that control arms
were used in this study as equivalent to experimental
conditions, it would be unlikely that any publication
bias would systematically inﬂate the overall effect
sizes in the same manner as would typically be
expected in a normal meta-analysis.
Finally, due to the lack of data, no-medication as a
therapeutic option could not be evaluated, meaning it
is not clear whether a reduction in negative symptoms
would also occur in non-medicated patients. It is possible, however, that such an improvement could occur
given there is some evidence to suggest that patients
who do not immediately relapse upon termination of
their antipsychotic regimen may experience improved
global functioning over time (Harrow & Jobe, 2007).
Interpretation
These ﬁndings are contrary both to the earliest conceptions of schizophrenia, which suggested that negative
symptoms follow a path of progressive deterioration
(Bleuler, 1951; Kraepelin, 1971), and our current understanding of negative symptoms which suggest that
they are highly stable in the non-acute phase (Möller,
2007). While acknowledging that the improvement in
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negative symptoms were relatively small in the TAU,
non-drug intervention arms and typical antipsychotic
study arms, the improvement of negative symptoms
over time appear to lend support to the recovery
model of schizophrenia, particularly given the relationship of these symptoms to psychosocial functioning
(Norman et al. 2000; Warner, 2009).
Given the limitations of the within-group design, the
effect sizes presented cannot be used as an assessment
on the effectiveness of any one treatment. As highlighted earlier, a series of meta-analyses have been conducted to evaluate treatments for schizophrenia using
more appropriate designs (i.e. Kurtz & Mueser, 2008;
Leucht et al. 2009; Jauhar et al. 2014). Overall, these
reviews have detected relatively limited treatment beneﬁts for negative symptoms, contrasting with the large
within-group effect sizes noted here in the example of
second-generation antipsychotic and adjunctive drug
medication trials. Further investigation into the TAU
and placebo study arms indicate that the effect sizes
of drug study control arms are substantially larger
than non-drug study controls , which suggest there is
something inherent in the methodologies employed
which makes these drug studies more likely to detect
and report symptoms improvements. Many drug studies used placebo, as opposed to TAU, so a placebo effect may account for at least part of this difference.
However, while it has been noted that the placebo effect is an increasing issue in schizophrenia drug trials
(Kinon et al. 2011), given the effect size differences between drug and non-drug studies are so large (ES =
0.67, in comparison to ES = 0.15) it suggests that other
factors inherent to the design and assessment may
also be important. Regardless, the highly varied nature
and outcomes study arms which fall under the heading
of TAU and placebos merits further investigation.
Disentangling how regression to the mean issue
relates to negative symptoms in an exclusively outpatient sample is complex issue worthy of further consideration. Higher mean levels of negative symptoms
at baseline did predict a greater reduction. However,
the additional proportion of the variance explained
over and above the intervention type and assessment
scale used was fairly small (4.1%), suggesting that
the regression to the mean may not be as large as
one might typically expect. This could be due to a
number of factors. First, primary negative symptoms
are thought to be highly stable (Möller et al. 2007) so
it is perhaps unlikely that a substantial ﬂuctuation
around the mean level of symptoms over time would
be expected, presuming secondary factors are appropriately considered. Second, by omitting samples
which contained inpatients at baseline (but not necessarily at study end), the patients were a lot less likely to
have been recruited during their most severe phase of

their disorder, further minimizing the regression to the
mean effect (Morton & Torgerson, 2003).
When testing for sources of heterogeneity in the
course of negative symptoms, only the impact of assessment scale type remained signiﬁcant, after controlling for intervention type. In comparison to studies
which used the PANSS or the BPRS, a signiﬁcantly
greater change in negative symptoms was detected in
studies that used the SANS. The ﬁnding that the
SANS is a more sensitive instrument to detect change
is in line with recommendations outlined in the
MATRICS consensus statement (Kirkpatrick et al.
2006) and is perhaps unsurprising given the scales
focus on negative symptoms, despite the conceptual
and methodological issues that the scale is recognized
to have (Blanchard et al. 2011). No eligible studies used
either the Clinical Assessment Interview for Negative
Symptoms (Horan et al. 2011) or the Brief Negative
Symptom Scale (Strauss et al. 2012), therefore it is unknown how these new scales compare.
Understanding how negative symptoms change
over time requires further attention given the duration
between time points was not found to be a signiﬁcant
predictor. However, with the considerable variability
in treatment duration, post-treatment follow-up duration, and post-treatment provision between studies,
this is perhaps not surprising. In longitudinal studies
assessing negative symptoms over very long periods
of time, there has been little evidence of a linear improvement towards symptom remission (Strauss et al.
2010), while the rate of recovery in schizophrenia remains low (Jääskeläinen et al. 2013). Overall, this suggests that the trajectory of this improvement may be
complex. One possible explanation of the improvement
uncovered could be the non-speciﬁc effects of
increased attention derived from being involved in research. Patients with prominent negative symptoms
are typically very socially isolated, so increased contact
time with researchers in itself may provide some therapeutic beneﬁt.
Conclusions
Based on the available data of almost 6000 outpatients,
negative symptoms of schizophrenia do not tend to be
stable or deteriorate, but are instead likely to improve
over time. This ﬁnding offers a further critique of
the historical argument which suggests schizophrenia
is a disorder of continual decline (Bleuler, 1950;
Kraepelin, 1971) and instead provides further support
to the recovery model of schizophrenia (Warner,
2009). Overall, these ﬁndings suggest that negative
symptoms may not be as resistant to change as what
has previously been assumed, and perhaps offer new
hope to those who may experience such symptoms.
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