
Negative symptoms, characterised by an absence or reduction of
affective, as well as social and behavioural expression, are regarded
as an inherent aspect of psychotic disorders and among the most
important predictors of quality of life1 and functional outcome.1–3

Further, negative symptoms may be transitory and secondary to
depression and side-effects from antipsychotic medication,4

whereas persistent negative symptoms are often regarded as
primary to the underlying disease process.4 Persistent negative
symptoms are present in 25% of patients with first-episode
psychosis (FEP)5 and in an even greater proportion of patients
with chronic schizophrenia.6,7 Antipsychotic medications, highly
effective for the treatment of positive symptoms, and newer
biological treatments such as transcranial magnetic stimulation,
have at best a modest impact on negative symptoms.8 Given the
paucity of options available to treat negative symptoms, current
best practice suggests the use of psychological and psychosocial
interventions in addition to medication.9,10 The evidence
supporting the effectiveness of such interventions for negative
symptoms has, however, not been fully explored. Reviews on
psychological and psychosocial treatment options have focused
largely on positive symptoms and relapse prevention11–14 with
two exceptions15,16 that presented negative symptom outcomes
as their primary objective. In their meta-analysis, Fusar-Poli and
colleagues15 pooled negative symptom outcomes from a broad
range of primarily biological and some psychological inter-
ventions. They aggregated all negative symptom outcome data
from a limited number of psychological interventions into a single
effect size, limiting the interpretation for different psychological

and psychosocial treatments. In a narrative analysis of results of
randomised control trials (RCTs) of psychological interventions
with negative symptom outcomes,16 alternative intervention types
such as arts- and exercise-based therapies were excluded and a
stringent systematic review of the literature including quality
ratings was not performed. Our study extends previous work by
providing a systematic review and complete qualitative and
quantitative synthesis of the current literature on the effectiveness
of all psychological and psychosocial interventions for the
treatment of negative symptoms in psychotic disorders.

Method

Search strategy

We searched the following five major databases: MEDLINE via
PubMed, Embase, Web of Science, PsycINFO and the Cochrane
Library. Articles from inception to 19 October 2015 were included
in our search. Database-specific search terms included the key
words ‘psychosis’, ‘schizophrenia’, ‘negative symptoms’, ‘therapy’
and ‘intervention’ with diagnosis-specific and symptom-specific
subtypes and relevant variations and synonyms (online
supplement DS1). We searched only English-language
publications and identified additional studies through hand
searches of bibliography from primary studies, review articles
and key journals, as well as through contacts with experts in the
field (Fig. 1).
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Background
Negative symptoms observed in patients with psychotic
disorders undermine quality of life and functioning.
Antipsychotic medications have a limited impact.
Psychological and psychosocial interventions, with
medication, are recommended. However, evidence for
the effectiveness of specific non-biological interventions
warrants detailed examination.

Aims
To conduct a meta-analytic and systematic review of the
literature on the effectiveness of non-biological treatments
for negative symptoms in psychotic disorders.

Method
We searched for randomised controlled studies of
psychological and psychosocial interventions in psychotic
disorders that reported outcome on negative symptoms.
Standardised mean differences (SMDs) in values of negative
symptoms at the end of treatment were calculated across
study domains as the main outcome measure.

Results
A total of 95 studies met our criteria and 72 had complete
quantitative data. Compared with treatment as usual

cognitive–behavioural therapy (pooled SMD 70.34,
95% CI 70.55 to 70.12), skills-based training (pooled
SMD 70.44, 95% CI 70.77 to 70.10), exercise (pooled
SMD 70.36, 95% CI 70.71 to 70.01), and music
treatments (pooled SMD 70.58, 95% CI 70.82 to 70.33)
provide significant benefit. Integrated treatment models
are effective for early psychosis (SMD 70.38, 95% CI 70.53
to 70.22) as long as the patients remain in treatment.
Overall quality of evidence was moderate with a high level
of heterogeneity.

Conclusions
Specific psychological and psychosocial interventions have
utility in ameliorating negative symptoms in psychosis and
should be included in the treatment of negative symptoms.
However, more effective treatments for negative symptoms
need to be developed.
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Inclusion/exclusion criteria

Studies were included if they met the following criteria: RCT
design; investigation of a psychological or psychosocial inter-
vention; report of negative symptom outcomes using a valid
and reliable negative symptom measurement (such as the Scale
for Assessment of Negative Symptoms (SANS), the Negative
Symptom subscale of the Positive and Negative Symptom Scale
(PANSS)); a majority sample with a diagnosis of a schizophrenia
spectrum or other non-organic psychotic disorder. Random
crossover trials were included, although only between-group
comparisons data, prior to the crossover, were extracted. We
excluded the following types of studies: those published in a
language other than English; quasi-experimental study designs;
theoretical papers; case studies; meta-analyses; other reviews;
qualitative reports and designs utilising cluster random trials
as well as medication efficacy trials even if the latter used a
psychological or psychosocial intervention as a supplementary
treatment.

Screening

The first author (D.L.) and a research assistant independently
screened all citation titles for their broad applicability using
computer-based software (Distiller SR17). Titles that clearly did
not meet inclusion criteria were removed from citation listings.
At the second stage a more detailed independent screening by both
raters was conducted on all abstracts. Disagreements at both the
first and second screening were resolved between the first author
(D.L.) and research assistant through discussion with the senior
author (A.M.). The first author (D.L.) extracted the full texts of
selected articles for the final screening (Fig. 1).

Data extraction and quality assessment

Information on the nature of the experimental intervention and
control, characteristics of the study sample, outcome measures

and effect sizes were extracted. Study quality was assessed from
a critical appraisal checklist.18–21 on standardisation of treatment,
recruitment, sequence generation, allocation concealment,
comparability of groups, equality of care between groups, masked
assessment, inclusion/exclusion criteria, attrition, adherence and
intention-to-treat analysis. Studies were considered to be of poor
quality if they presented high or unclear risk of bias for either the
sequence generation or allocation concealment, or presented two
or more risks of bias. Sample size was not included within the
measure of quality. Disagreements on quality were resolved by
discussion among authors (D.L., G.G. and A.M.).

Quantitative analysis

A quantitative summary of the literature was obtained through
meta-analytic methods. Measures of effect were calculated from
data available or from standard errors reported (n= 72 studies).
Standard mean difference (SMD) reported, or Cohen’s d can be
interpreted such that 0.2, 0.5, and 0.8 are equated with effect sizes
of small, medium, and large.22 Studies for which such data were
not available were included in the qualitative analysis only. We
pooled estimates using the DerSimonian & Laird random-effects
model. High heterogeneity between studies was expected and
evaluated through I2 tests as well as through stratified analysis
by type of intervention, control and study quality. Publication
bias was determined with a funnel plot that provides a visual
representation of how the odds ratio for each individual study
varied from the pooled odds ratio. Analyses were conducted in
Stata 12.1. No data of negative symptom outcomes for controls
within treatment as usual (TAU) and waitlist conditions post
treatment end are included in this review. Several RCTs included
either two active controls or an active control alongside a TAU
group. In such cases, for the overall pooled effect size, we included
only the TAU group as this was the comparison control used most
often across studies. Post-treatment follow-up data are described
qualitatively. The PRISMA checklist was followed for the reporting
of all outcomes.23 The protocol for this review is available on
PROSPERO (CRD42014015244).

Results

Study selection

A total of 11 794 publications were initially retrieved and, after
removing duplicates and adding studies from hand searches,
4150 publication citations remained for broad screening. A further
3799 studies were excluded. Pharmacological trials and studies
without a randomisation design were the main reasons for exclusion.
A total of 95 studies that met the inclusion criteria were thus
identified (Fig. 1).23 Of these, 72 studies provided data on negative
symptom outcome and were included in the meta-analysis.

Cognitive–behavioural therapies (CBT)

A total of 26 studies investigated the effectiveness of CBT in
psychosis.24–53 Of these, two were CBT interventions adapted
specifically for treating negative symptoms.28,29,39 Highly significant
heterogeneity between CBT studies was found, I 2 = 73.6%,
P50.001 (online Table DS1). Details of study characteristics are
presented in Table DS2. Treatment was offered over a mean of
6 months (range 1.25–18) for a mean of 28 sessions, each session
lasting a mean of 66 min (range 45–90).

Overall, evidence indicated CBT to be an effective intervention
for negative symptoms (pooled SMD 70.34, 95% CI 70.55 to
70.12, Fig. 2(a)). Compared with TAU, 59% (10/17) of studies
reported CBT to be more effective at the end of treatment (pooled
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Fig. 1 PRISMA flow diagram.
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SMD 70.43, 95% CI 70.55 to 70.30). Compared with active
control, none of 12 studies suggest a benefit of CBT (pooled
SDM 70.11, 95% CI 70.26 to 0.04), although 7 reported
substantial but equal improvements in both active conditions.
For studies that reported long-term follow-up (mean 27 months),
CBT was beneficial compared with TAU across 57% (8/14) of the
comparisons. None of the studies with active controls reported
such effect, except for one using befriending as the active
control.31,54 There were no differences in effects as a result of
differences in study quality.

Skills training, occupational therapy
and cognitive adaptation training

A total of 17 RCTs using skills training (n= 11),55–65 occupational
therapy (n= 3),66–68 cognitive adaptation training (n= 2)69,70 or
vocational training (n= 1)71 were included. Only one study was
designed specifically to treat negative symptoms65 and there was
highly significant heterogeneity between studies, I 2 = 85.8%,
P50.001 (online Table DS1). Study characteristics are available
in Table DS3. Treatment was offered over a mean of 7 months
(range 1.5–24) for a mean of 25.5 sessions (range 12–76) with a
mean length of 86 min per session (range 45–180). One active
control study compared two variations of skills training: social
skills and relapse prevention skills.58

Overall 53% (9/17) of the studies favoured the experimental
intervention at the end of treatment (pooled SMD 70.44, 95%
CI 70.77 to 70.10, Fig. 2(a)). This effect was largely driven by
studies using TAU as the control (pooled SMD 70.42, 95% CI
70.56 to 70.28) and was not present in studies using an active
control (pooled SMD 70.05, 95% CI 70.30 to 0.19). Stratified
analyses indicated a significant effect of skills training (pooled
SMD 70.31, 95% CI 70.45 to 70.17) and of occupational
therapy (pooled SMD 71.00, 95% CI 71.48 to 70.51) only.
In the study that compared different skills-training programmes,
no significant differences were reported.58 High- and medium-
quality studies reported more favourable outcomes (pooled
SMD 70.42, 95% CI 70.56 to 70.28) than those of low quality
(pooled SMD 0.00, 95% CI 70.26 to 0.26). Of five studies with
follow-up negative symptom data,57,61–63,69 three favoured the
experimental intervention at 1 month,63 3 months61 and 6 months.62

The benefit of skills training over social milieu therapy that was
reported at 3 months was not maintained at 6-month follow-up
in one study.61

Neurocognitive therapies

A total of 16 studies used neurocognitive interventions including
cognitive remediation (n= 11);72–82 cognitive training (n= 2);83,84

cognitive rehabilitation (n= 1);82 neurocognitive therapy (n= 1);85

and cognitive enhancement (n= 1).86 Another study focused on
improving cognitive strategies related to attention, verbal memory
and planning.87 Three interventions studied were designed
primarily to improve negative symptom outcomes76,83,87 (see
online Table DS4 for study characteristics). There was highly
significant heterogeneity between studies, I 2 = 74.2%, P50.001
(online Table DS1). Across studies, treatment was offered over a
mean of 3.75 months (range 2–24) with a mean of 42 sessions
(range 16–120), delivered for a mean of 76 min (range 15–150).
Seven studies utilised computer technology for treatment
delivery77,78,80–82,86,87 including two specifically designed for the
amelioration of negative symptoms.83,87 Active controls included
computer games81 and supportive therapy.86

Neurocognitive interventions were effective in only a minority
of studies (n= 5, 31%) and data show no overall effect (pooled
SMD –0.15, 95% CI –0.41 to 0.11, Fig. 2(b)), regardless of control

type and/or study quality. No significant differences were found
between modes of neurocognitive treatment delivery.78,87 Two of
five studies with long-term follow-up data72–74,77,87 reported a sig-
nificant effect at 3 months84 and 9 months,85 and another
study reported a significant benefit of cognitive remediation at
4- but not at 9-month follow-up, compared with group leisure
activities.72

Exercise therapy

Ten RCTs of exercise therapy on negative symptoms88–97 were
reported (see online Table DS5 for study characteristics). Exercises
investigated were yoga,89,90,92,94 aerobic,91,93 resistance training,97

structured walking, tai chi88 and traditional dance.96 Of these only
one study was designed to measure negative symptoms as a
primary outcome.88 Significant heterogeneity between studies
was found, I 2 = 54.8%, P= 0.039 (online Table DS1). Exercises
were offered over a mean of 3 months (range 2 weeks to 8
months) with an average of 26.7 sessions (range 8–48) and a mean
of 53 min per session (range 40–60).

An effect of exercise on negative symptoms was found (pooled
SMD 70.36, 95% CI 70.71 to 70.01, Fig. 2(b)) that was largely
the result of four of seven (57%) comparisons with TAU (pooled
SMD 70.42, 95% CI 70.76 to 70.09) whereas active control
comparisons showed no effect (pooled SMD 70.07, 95% CI
70.37 to 0.23). Overall, lower-quality studies showed greater
effects (pooled SMD 70.37, 95% CI 70.74 to 70.00) than
higher-quality studies (pooled SMD 0.14, 95% CI 70.42 to 0.14).
Resistance training and exercise as active control comparisons
were equally effective in treating negative symptoms.97 Too few
studies were available to warrant a comparison of differences in
exercise intervention types. None of the three studies with
follow-up assessments found any treatment effect at 1 month,92

1.5 months88 and 3 months.94

Art and music therapies

Seven RCTs were art- or music-based interventions: two fine
arts98,99 and five music based100–104 (see online Table DS6 for
study characteristics) with highly significant heterogeneity
between studies, I 2 = 94.9%, P50.001 (online Table DS1). Treat-
ment was offered over a mean of 4.25 months (range 1–12
months), for a mean of 22 sessions (range 10–52) with a mean
of 62.5 min (range 45–90) per session.

Considered together, arts-based treatments were not effective
at treating negative symptoms with 57% (4/7) demonstrating no
effect (pooled SMD 70.14, 95% CI 70.78 to 0.50, Fig. 2(b)).
However, whereas fine-arts-based therapies were not advantageous
(pooled SMD 0.57, 95% CI 0.41–0.74), sensitivity analysis
revealed a distinct benefit of music-based therapies compared with
TAU (pooled SMD 70.58, 95% CI 70.82 to 70.33).101,103,104

There were no differences in end-of-study outcomes as a result
of differences in study quality. Three studies with follow-up data
reported no significant lasting99,104 or emerging98,99 benefit.

Family-based interventions

Six RCTs investigating family-based interventions reported
negative symptom outcomes105–110 (see online Table DS7 for
study characteristics) with marginally significant heterogeneity
between studies, I 2 = 65.4%, P50.056 (online Table DS1). The
mean duration of treatment was 10.9 months (range 2.5–18) with
a mean of 23 sessions (range 10–45) and the mean session
duration of 97.5 min (range 60–120).105,106,108,110 One study did
not provide standardised treatment106 and two did not
specify.109,110 Family interventions were delivered within: multiple
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family groups,106,107,109 single family groups110 or a combination
of both.105,108 One study also used individualised sessions of
psychotherapy.109 All studies focused primarily on providing
psychoeducation;105–109 two studies also included large components
of social-skills training.106,110 Only one study was designed to
measure negative symptom outcomes.107

No effect of family intervention was detected either individually
or overall (pooled SMD 70.19, 95% CI –0.70 to 0.34) regardless
of control comparison. There were no differences in end-of-study

outcomes as a result of differences in study quality. Neither of the
two studies with follow-up reported a significant effect.109,110

Miscellaneous interventions

The following unclassified interventions (n= 10) were included:
humour therapy (n= 2);111,112 specialised early intervention for
FEP (SEI: n= 2);113,114 acceptance and commitment therapy
(n= 1);115 body psychotherapy (n= 1);116 dog-assisted psychological
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Author

Cognitive–behavioural

Barrowclough et al (2006)35

Cather et al (2005)36

Farhall et al (2009)24

Granholm et al (2014)25

Gumley et al (2003)26

Hall & Tarrier (2003)40

Jackson et al (2008)27

Krakvik et al (2013)41

Li et al (2015)45

Lincoln et al (2012)46

Morrison et al (2014)30

Peters et al (2010)48

Rector et al (2003)49

Startup et al (2005)50

Tarrier et al (2004)51

Valmaggia et al (2005)53

Subtotal

Skills training, occupational
therapy and cognitive
adaptation therapy

Bartels et al (2014)55

Bio & Gattaz (2011)71

Cook et al (2009)66

Foruzandeh
et al (2013)68

Hansen et al (2012)69

Horan et al (2010)58

Li & Wang (1994)60

Lin et al (2013)63

Roberts et al (2014)57

Rus-Calafell et al (2013)65

Sanz et al (2009)64

Valencia (2007)56

Xiang et al (2006)62

Subtotal

NOTE: Weights are from
random-effects analysis

Standardised
mean differences
(95% CI)

70.06 (70.43 to 0.31)

70.01 (70.75 to 0.73)

0.30 (70.11 to 0.71)

70.23 (70.56 to 0.09)

70.35 (70.68 to 70.02)

71.77 (72.71 to 70.83)

70.45 (70.95 to 0.06)

70.54 (71.13 to 0.06)

70.17 (70.45 to 0.12)

0.11 (70.34 to 0.55)

70.79 (71.27 to 70.32)

70.31 (70.76 to 0.15)

70.50 (71.12 to 0.12)

70.64 (71.06 to 70.21)

70.94 (71.23 to 70.65)

0.37 (70.16 to 0.90)

70.34 (70.55 to 70.12)

70.41 (70.71 to 70.12)

70.18 (70.55 to 0.19)

0.47 (70.17 to 1.11)

72.90 (73.63 to 72.17)

70.08 (70.58 to 0.42)

0.28 (70.03 to 0.58)

70.92 (71.49 to 70.35)

70.15 (70.54 to 0.25)

70.13 (70.61 to 0.35)

70.36 (70.93 to 0.21)

70.18 (71.23 to 0.87)

70.82 (71.24 to 70.41)

70.66 (71.07 to 70.25)

70.44 (70.77 to 70.10)

73.63 0 3.63

Favours intervention Favours control

(a)

Author

Neurocognitive therapies
Ahmed et al (2015)81

Belluci et al (2003)82

Cella et al (2014)73

Farreny et al (2012)72

Gharaeipour
& Scott (2012)76

Holzer et al (2013)80

Mueller et al (2015)85

Nemoto et al (2009)83

Ostergaard et al (2014)77

Penades et al (2006)74

Sanchez et al (2014)75

Tan et al (2015)79

Vauth et al (2005)87

Vita et al (2011)78

Subtotal

Exercise therapy
Acil et al (2008)91

Cassilhas et al (2015)97

Ho et al (2012)88

Ikai et al (2014)89

Kaltsatou et al (2015)96

Manjunath et al (2013)92

Scheewe et al (2013)93

Subtotal

Art and music therapies
Crawford et al (2012)98

Lu et al (2013)104

Montag et al (2014)99

Talwar et al (2006)100

Tang et al (1994)103

Ulrich et al (2007)102

Crawford (2012)98

Subtotal

Family-based intervention
Bradley et al (2006)105

Calvo et al (2014)108

Dyck et al (2000)107

Subtotal

Miscellaneous interventions
Garety et al (2006)114

Gelkopf et al (2006)112

Gholipour (2012)119

Rohricht & Priebe (2006)116

Villalta-Gil et al (2009)117

White et al (2011)115

Subtotal
NOTE: Weights are from
random-effects analysis

Standardised
mean differences
(95% CI)

70.19 (70.63 to 0.26)
70.57 (71.26 to 0.12)

0.02 (70.40 to 0.45)
70.19 (70.70 to 0.31)

71.83 (72.55 to 71.10)
0.15 (70.55 to 0.85)
0.65 (70.33 to 0.97)

71.10 (72.13 to 0.07)
70.05 (70.41 to 0.31)
70.11 (70.73 to 0.51)
70.09 (70.51 to 0.32)

0.19 (70.20 to 0.57)
70.15 (70.56 to 0.25)

0.10 (70.44 to 0.63)
70.15 (70.41 to 0.11)

71.25 (72.03 to 0.46)
71.02 (71.86 to 70.18)
70.63 (71.36 to 70.11)
70.13 (70.69 to 0.42)
70.05 (70.76 to 0.65)
70.12 (70.54 to 0.29)

0.11 (70.38 to 0.61)
70.36 (70.71 to 70.01)

0.14 (70.09 to 70.38)
70.15 (70.96 to 70.07)
70.24 (70.76 to 0.28)
70.30 (70.74 to 0.15)
71.08 (71.56 to 70.60)
70.40 (71.06 to 0.25)

1.30 (1.04 to 1.56)
70.14 (70.78 to 0.50)

0.38 (70.18 to 0.94)
70.42 (70.95 to 0.12)
70.46 (70.96 to 0.04)
70.19 (70.70 to 0.34)

70.55 (70.96 to 70.15)
0.02 (70.71 to 0.75)

70.91 (71.66 to 70.15)
70.74 (71.35 to 70.13)

0.48 (70.40 to 1.36)
70.42 (71.19 to 0.34)
70.42 (70.77 to 70.07)

(b)

8

72.55 0 2.55

Favours intervention Favours control

Fig. 2 Forest plots.

(a) Cognitive–behavioural therapy, skills training, occupational therapy and cognitive adaptation therapy; (b) neurocognitive therapies, exercise therapy, art and music therapies,
family-based interventions and miscellaneous interventions.
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treatment (n= 1);117 adherence therapy (n= 1);118 token therapy
(n= 1);119,120 and motivation approach to learning arithmetic
(n= 1).120 Body psychotherapy, motivational learning and
humour therapy were designed specifically to treat negative
symptoms (see online Table DS8 for study characteristics).
Heterogeneity between studies was found to be non-significant,
I 2 = 33.3%, P= 0.174 (online Table DS1). The mean duration of
treatment was 2.25 months (range 1–3), excluding both SEI
studies that were conducted over a span of 1.5 years114 and 2
years.113 Whereas SEI interventions were intensive over the entire
period of 1.5–2 years, for the other studies mean number of
sessions offered was 24 (range 8–60) over an average session length
of 66 min (range 30–120).

A significant effect of all miscellaneous studies was found
(pooled SMD 70.42, 95% CI 70.77 to 70.07, Fig. 2(b)) driven
largely by TAU as opposed to active control comparisons (pooled
SMD 70.48, 95% CI 70.75 to 70.21; pooled SMD 70.33, 95%
CI 70.67 to 0.02, respectively). Higher-quality studies reported
greater overall effects (pooled SMD 70.61, 95% CI 70.87 to
70.36) compared with low-quality studies (pooled SMD 0.08,
95% CI –0.37 to 0.52). Compared with supportive counselling,
body psychotherapy was found to be more effective and the effect
was retained at 4-month follow-up (pooled SMD 70.74, 95% CI
71.35 to 70.13).116 Token therapy was more effective than TAU
(pooled SMD 70.91, 95% CI 71.66 to 70.15) but not active
control (exercise). Treatment in an SEI service was more effective
than TAU (regular care) (pooled SMD 70.38, 95% CI 70.53
to 70.22) but the effect was not retained after transfer to regular
care.121 Compared with TAU, adherence therapy118 and acceptance
and commitment therapy115 were not effective. Token therapy
was not more effective on negative symptoms than an exercise
active control.119 Overall, medium- and high-quality studies were
more likely to report a significant effect at end of treatment
(pooled SMD 70.61, 95% CI 70.87 to 70.36) than were low-
quality studies (pooled SMD 0.08, 95% CI 70.37 to 0.52).

Additional analyses

The above results raise several other questions for which we
conducted the following additional analyses.

Is the impact of interventions greater in the early v. later

phases of illness?

Using study reports of mean patient age as a proxy measure of
early v. later phase we used a cut-off of 35 years, as indicated by
criteria for entrance into early-intervention programmes.122 We
found no difference in negative symptom outcomes across those
studies with a mean patient age 435 years (pooled SMD
70.342, 95% CI 70.528 to 70.156) compared with those with
a mean patient age >35 years (pooled SMD 70.284, 95% CI
70.520 to 70.048). We also tested this by comparing outcomes
for those receiving SEI (pooled SMD 70.340, 95% CI 70.474
to 70.206) as compared with those treated in other regular
services (pooled SMD 70.304, 95% CI 70.467 to 70.141). This
also did not reveal any differences in outcome on negative
symptoms across the two types of services.

Are there differences in effectiveness of intervention

provided in individual v. group format?

An investigation into intervention format revealed no differential
effects of group (pooled SMD 70.31, 95% CI 70.601 to
70.019), individual (pooled SMD 70.313, 95% CI 70.505 to
70.120) and combined formats (pooled SMD 70.243, 95% CI
70.483 to 70.004).

Does intensity of interventions have an impact on effectiveness?

As psychotherapy is traditionally offered over 45 to 50 min per
week,123 we used a cut-off of 45 min per week as a measure of high
v. low intensity of treatment. We found that interventions lasting
over 45 min per week were more effective (pooled SMD 70.341,
95% CI 70.558 to 70.125) than those offered over less than
45 min per week (pooled SMD 70.024, 95% CI 70.373 to 0.324).

Why might differences in effect of interventions emerge

only when TAU is used as the control condition and not when

active controls are used?

The putative mechanisms that might be responsible for the
effectiveness of experimental interventions, when compared with
TAU as controls, might be similar to those incorporated in some
of the active controls used. In order to explore this question, we
assigned a putative mechanism of action to each intervention
tested based on the content of the intervention: behaviour
activation (for example CBT, activity groups, recreation,
crafts124,125), social engagement (for example supportive therapy,
befriending126), skill enhancement (for example skills training,
occupational therapy, vocational rehabilitation127), neurocognitive
(for example cognitive remediation, cognitive rehabilitation128)
and non-specific (for example video games91). We found similar
effects from experimental interventions and active controls when
the latter utilised one of the following mechanisms of action:
skill enhancement (pooled SMD 0.206, CI 70.039 to 0.451);
behavioural activation (pooled SMD 70.066, 95% CI 70.257
to 0.124); non-specific mechanism of action (pooled SMD
70.068, 95% CI 70.402 to 0.226); social engagement (pooled
SMD 70.276, 95% CI 70.608 to 0.056) and neurocognitive
(pooled SMD 70.431, 95% CI 71.48 to 0.618).

Publication bias

Results of the funnel plot used to determine publication bias
indicate a large grouping of studies left of the mean, suggesting
that those studies reporting negative effects may have been less
likely to have been published (online Fig. DS1).

Discussion

Main findings

Our meta-analysis and systematic review revealed evidence that
negative symptoms can be improved at least modestly with
psychosocial and psychological interventions. Although guidelines
have traditionally supported the use of CBT, findings from skills-
based interventions (SBIs) suggest that the latter are likely to have
comparative, if not enhanced utility, as long as the treatment is
continued. Although there is some suggestion for the effectiveness
of physical activity and music, study quality for these inter-
ventions was generally not satisfactory and higher-quality studies
are indicated. The largest number of studies was available in
support of CBT and SBI. Overall the quality of most studies was
medium.

Across study domains, effect sizes of decrease in negative
symptoms over time tended to be small. Only SBIs, CBT, music
therapy, exercise, body psychotherapy and SEI demonstrated
overall moderate effect sizes, largely in comparison with TAU.
Neurocognitive, family-based and humour therapies were not
found to be an effective treatment for negative symptoms, even
compared with TAU.

Across interventions, we found that skill enhancement and
behavioural activation were more successful than TAU in targeting
negative symptoms in psychosis. This finding has face validity in
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that improved skills, and particularly social skills, are likely to be
associated with increases in prosocial behaviours (and vice versa),
that are key indicators of negative symptom improvement.
Sensitivity analyses of active control interventions suggest that
certain active mechanisms of action are present in both
experimental and active controls and, therefore, explain lack of
differences in outcome when experimental interventions are
compared with active controls. Further, we found that across all
experimental interventions, treatment intensity of at least more
than 45 min per week is associated with a better outcome. All
things being equal, consistency and repetition may partially
explain this effect, as may increased social contact. Indeed, we
found that group format was as effective as individual format,
suggesting some advantages in terms of cost-effectiveness.

Interpretation of our findings

Most studies available for review were not designed to treat
negative symptoms and we used data reported on change in
negative symptoms irrespective of the primary outcome for the
study. As a result, patients were not selected for their negative
symptom status. However, notwithstanding differences in rating
scales used, our findings from a large number of CBT and SBI
studies allowed adequate data comparisons. The results from these
suggest that those with higher levels of negative symptoms on
entry undergo the greatest negative symptom improvement. This
suggests the utility of CBT and SBIs among populations with high
levels of negative symptoms. However, few studies selected
patients with high levels of negative symptoms.

The quality of evidence from the majority of studies in this
review was at best moderate. Many studies used small samples
and did not account for attrition, limiting the power of many
studies to detect significant results. Larger CBT and SBI studies
were somewhat more likely to report a significant effect of the
experimental intervention, suggesting a need for studies of other
psychosocial and psychological interventions to be designed with
adequate power.

Consistency of findings was difficult to establish. We found
much evidence of high heterogeneity across studies. Within
intervention categories there was great variation with regard to
treatment protocol, population, type of control and measurement
used. Despite this, our conclusions of somewhat limited evidence
for the effectiveness of psychological and psychosocial inter-
ventions are perhaps not surprising, given the nature of negative
symptoms and the overall prolonged length of illness of study
participants. Treatment success is often dependent upon
participation, motivation and communication,129 suggesting that
greater levels of negative symptoms may preclude the very
outcomes being targeted.130 That patients were often older, from
in-patient settings and chronically ill suggest that they may be
struggling from unresolved side-effects from medications,
symptoms, social decline and a gradual deterioration of hope that
may further challenge treatment outcomes.130 In contrast, very
few studies included in this review were targeted towards those
in the earliest phases of psychosis. Although sensitivity analyses
did not indicate any marked difference in negative symptom
outcomes according to age, some benefit of younger age, likely
reflective of an earlier phase in the course of illness, and treatment
in an early-intervention service, was suggested from the data.
It is of note that we were limited to utilising study reports of
mean patient age that most likely included wide variation with
general inclusion criteria of patients aged 18–60/65. Indeed, the
encouraging results of SEI with FEP populations113,114 confirm
the important role of high-quality interventions delivered early
on in the course of illness and the role of combined treatments

that individually have well-established evidence of efficacy.
Further RCTs delivering treatment during this critical period in
psychosis may show more promising results.

Limitations

This meta-analysis and review has several other limitations. Given
that virtually all patients across studies continued to be prescribed
antipsychotic medications, findings regarding the utility of
interventions must be examined within this context of drug
therapy. We also excluded non-English language studies, although
some studies were conducted outside North America or Europe.
We were not able to compare monetary as well as other cost
benefits of treatment, including adverse effects, that might further
indicate increased utility of any one treatment. The only study29

that examined adverse effects, defined as ‘suicides, suicide
attempts, suicidal crises, and severe symptom exacerbations over
a period of 12 months after inclusion in the study’ compared
CBT with cognitive remediation in a sample of 198 patients with
schizophrenia. They found that although there were adverse events
over the course of the trial, the difference between groups was not
significant and did not suggest a subgroup of patients who might
necessitate additional monitoring. Finally, we were also not able to
differentiate between treatment effects on specific domains
(expressive v. motivational) of negative symptoms as well as on
primary v. secondary negative symptoms. The latter include
depression, and the possible side-effects of continued anti-
psychotic medications that may mask as negative symptoms.131

This disentanglement would allow us to determine to what extent
interventions were targeting specific areas of negative symptoms
as well as enduring primary v. secondary and transient negative
symptoms. Future intervention studies designed to target and
measure negative symptoms in psychosis as a primary outcome
may provide greater clarity as to treatment mechanisms and re-
lated outcomes. This would eventually assist in designing more ef-
fective psychological and psychosocial interventions for treatment
of negative symptoms in future.
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Moving from efficacy to effectiveness in cognitive behavioral therapy for
psychosis: a randomized clinical practice trial. J Consult Clin Psychol 2012;
80: 674–86.

47 Naeem F, Saeed S, Irfan M, Kiran T, Mehmood N, Gul M, et al. Brief culturally
adapted CBT for psychosis (CaCBTp): a randomized controlled trial from a
low income country. Schizophr Res 2015; 164: 143–8.

48 Peters E, Landau S, McCrone P, Cooke M, Fisher P, Steel C, et al.
A randomised controlled trial of cognitive behaviour therapy for psychosis
in a routine clinical service. Acta Psychiatr Scand 2010; 122: 302–18.

49 Rector NA, Seeman MV, Segal ZV. Cognitive therapy for schizophrenia: a
preliminary randomized controlled trial. Schizophr Res 2003; 63: 1–11.

50 Startup M, Jackson MC, Evans KE, Bendix S. North Wales randomized
controlled trial of cognitive behaviour therapy for acute schizophrenia
spectrum disorders: two-year follow-up and economic evaluation. Psychol
Med 2005; 35: 1307–16.

330
https://doi.org/10.1192/bjp.bp.116.197103 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.bp.116.197103


Interventions for negative symptoms in psychosis

51 Tarrier N, Lewis S, Haddock G, Bentall R, Drake R, Kinderman P, et al.
Cognitive–behavioural therapy in first-episode and early schizophrenia.
Br J Psychiatry 2004; 184: 231–9.

52 Tarrier N, Kinney C, McCarthy E, Humphreys L, Wittkowski A, Morris J.
Two-year follow-up of cognitive–behavioral therapy and supportive
counseling in the treatment of persistent symptoms in chronic
schizophrenia. J Consult Clin Psychol 2000; 68: 917–22.

53 Valmaggia LR, van der Gaag M, Tarrier N, Pijnenborg M, Slooff CJ.
Cognitive–behavioural therapy for refractory psychotic symptoms of
schizophrenia resistant to atypical antipsychotic medication. Randomised
controlled trial. Br J Psychiatry 2005; 186: 324–30.

54 Turkington D, Sensky T, Scott J, Barnes TR, Nur U, Siddle R, et al.
A randomized controlled trial of cognitive-behavior therapy for persistent
symptoms in schizophrenia: a five-year follow-up. Schizophr Res 2008;
98: 1–7.

55 Bartels SJ, Pratt SI, Mueser KT, Forester BP, Wolfe R, Cather C, et al.
Long-term outcomes of a randomized trial of integrated skills training
and preventive healthcare for older adults with serious mental illness.
Am J Geriatr Psychiatry 2014; 22: 1251–61.

56 Valencia M, Rascon ML, Juarez F, Murow E. A psychosocial skills training
approach in Mexican out-patients with schizophrenia. Psychol Med 2007; 37:
1393–402.

57 Roberts DL, Combs DR, Willoughby M, Mintz J, Gibson C, Rupp B, et al.
A randomized, controlled trial of Social Cognition and Interaction Training
(SCIT) for outpatients with schizophrenia spectrum disorders. Br J Clin
Psychol 2014; 53: 281–98.

58 Horan WP, Rassovsky Y, Kern RS, Lee J, Wynn JK, Green MF. Further support
for the role of dysfunctional attitudes in models of real-world functioning in
schizophrenia. J Psychiatr Res 2010; 44: 499–505.

59 Hayes RL, Halford WK, Varghese FT. Social skills training with chronic
schizophrenic patients: effects on negative symptoms and community
functioning. Behav Ther 1995; 26: 433–49.

60 Li F, Wang M. A behavioural training programme for chronic schizophrenic
patients: a three-month randomised controlled trial in Beijing. Br J Psychiatry
1994; 165 (suppl 24): 32–7.

61 Dobson DJ, McDougall G, Busheikin J, Aldous J. Effects of social skills training
and social milieu treatment on symptoms of schizophrenia. Psychiatr Serv
1995; 46: 376–80.

62 Xiang Y, Weng Y, Li W, Gao L, Chen G, Xie L, et al. Training patients
with schizophrenia with the community re-entry module. Social Psychiatry
Psychiatr Epidemiol 2006; 41: 464–9.

63 Lin EC, Chan CH, Shao WC, Lin MF, Shiau S, Mueser KT, et al. A randomized
controlled trial of an adapted illness management and recovery program for
people with schizophrenia awaiting discharge from a psychiatric hospital.
Psychiatr Rehab J 2013; 36: 243–9.

64 Gil-Sanz D, Diego-Lorenzo M, Bengochea-Seco R, Arrieta-Rodrı́guez M,
Lastra-Martı́nez I, Sánchez-Calleja R, et al. Efficacy of a social cognition
training program for schizophrenic patients: a pilot study. Span J Psychol
2009; 12: 184–91.

65 Rus-Calafell M, Gutiérrez-Maldonado J, Ortega-Bravo M, Ribas-Sabaté J,
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