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Abstract

Background: Although positive psychology interventions (PPIs) show beneficial effects on mental health in non-clinical
populations, the current literature is inconclusive regarding its effectiveness in clinical settings. We aimed to examine the
effects of PPIs on well-being (primary outcome), depression, anxiety, and stress (secondary outcomes) in clinical samples
with psychiatric or somatic disorders.

Methods: A systematic review and meta-analysis was conducted following PRISMA guidelines. PsycINFO, PubMed, and
Scopus were searched for controlled studies of PPIs in clinical samples between Jan 1, 1998 and May 31, 2017.
Methodological quality of each study was rated. We used Hedges’ adjusted g to calculate effect sizes and pooled
results using random-effect models.

Results: Thirty studies were included, representing 1864 patients with clinical disorders. At post-intervention, PPIs
showed significant, small effect sizes for well-being (Hedges’ g = 0.24) and depression (g = 0.23) compared to control
conditions when omitting outliers. Significant moderate improvements were observed for anxiety (g = 0.36). Effect sizes
for stress were not significant. Follow-up effects (8–12 weeks), when available, yielded similar effect sizes. Quality of the
studies was low to moderate.

Conclusion: These findings indicate that PPIs, wherein the focus is on eliciting positive feelings, cognitions or
behaviors, not only have the potential to improve well-being, but can also reduce distress in populations with clinical
disorders. Given the growing interest for PPIs in clinical settings, more high quality research is warranted as to
determine the effectiveness of PPIs in clinical samples.

Trial registration: PROSPERO CRD42016037451
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Background
Positive psychology is a relatively new field that focuses
on enhancing well-being and optimal functioning rather
than ameliorating symptoms, and complements rather
than replaces traditional psychology [1]. Common
themes in positive psychology include savoring, grati-
tude, kindness, promoting positive relationships, and
pursuing hope and meaning [2].
Now that it has been repeatedly shown that well-being

and psychopathology are two moderately correlated yet
independent constructs of mental health [3–6], well-being
receives growing attention in clinical research and prac-
tice. Even after successful treatment of psychopathology,
low levels of well-being may persist in individuals, which,
in turn, form a substantial risk factor for psychological dis-
tress [7]. In the light of a substantial body of evidence
demonstrating that high levels of well-being buffer against
psychological symptomatology, including relapse or recur-
rence of symptoms, besides enhancing quality of life and
longevity [5, 7–14], we anticipate that clinical samples
could greatly benefit from positive psychological interven-
tions (PPIs) which explicitly aim to enhance well-being,
that is, positive feelings, cognitions or behaviors [15].
Although PPIs have been mostly examined in

non-clinical samples [16], some preliminary evidence exist
for their efficacy in clinical samples [16, 17]. Independent
lines of research have shown that PPIs improved
well-being and decreased psychological distress in mildly
depressed individuals [18], in patients with mood and
depressive disorders [19, 20], in patients with psych-
otic disorders [21] and improving quality of life and
well-being in breast cancer patients [22]. Thus, PPIs
may have the potential to be of value to clinical sam-
ples but their effectiveness in these samples is not
well established.
To date, two meta-analyses have been published that ex-

amined the effectiveness of PPIs in predominantly
non-clinical samples. First, Sin and Lyubomirsky [17] in-
cluded 49 controlled studies with 4235 individuals exam-
ining the effectiveness of PPIs on well-being and
depression. They found that PPIs were significantly more
effective than comparators (i.e. active control or treatment
as usual) for enhancing well-being (r = .29) and decreasing
depression (r = .31). Second, to address several methodo-
logical issues in Sin and Lyubomirsky’s meta-analysis [17]
such as lack of methodological quality assessment of the
included studies, Bolier and colleagues [16] re-examined
the literature. Using more stringent methodological and
inclusion criteria, they systematically collected and synthe-
sized the findings of 39 randomized controlled studies
with 6139 individuals. Small but significant effects of PPIs
on subjective well-being, psychological well-being and de-
pression were found, with Cohen’s d effect sizes of 0.34,
0.20 and 0.23, respectively.

However, these previously published meta-analyses are
inconclusive regarding the effectiveness of PPIs in improv-
ing well-being and alleviating psychological distress in
clinical samples. Although both meta-analyses included a
number of studies with clinical samples, 12 out of 49 stud-
ies [17] and 4 out of 39 studies [16], respectively, these
were limited to psychiatric samples with depressive or
anxiety symptoms. To our knowledge, no attempt has
been made to systematically examine the effects of PPIs in
samples with somatic disorders who may benefit from im-
provements in well-being [23].
Since there is growing interest in the application of PPIs

targeting clinical samples, the aim of the study was to add
to the existing literature on the effectiveness of PPIs in
primarily non-clinical samples [16, 17] through
meta-analytically testing the effects of PPIs on well-being
and distress across a broad range of clinical samples with
psychiatric and somatic disorders.

Methods
This study was prepared and conducted according to the
preferred reporting items for systematic reviews and
meta-analyses (PRISMA) guidelines [24] and registered on
April 29, 2016 in PROSPERO (#CRD42016037451), an
international prospective register for systematic reviews.

Search strategy
The electronic databases PsycINFO, PubMed, and Scopus
were searched from 1998 (the start of the positive psych-
ology movement) to March 31, 2016, and an update of the
search was conducted on May 31, 2017. For each data-
base, text word search terms, medical subject headings
(PubMed) or thesaurus terms (PsycINFO) were used relat-
ing to ‘well-being’ and ‘positive psychology’, in combin-
ation with terms related to ‘interventions’, ‘disorders and
illness’ and ‘outcome’ (see Additional file 1 for more de-
tailed information on the search terms). Studies cited in
the previously published meta-analytic reviews [16, 17, 22]
were cross-checked. Additionally, three clinical trial regis-
ters (www.clinicaltrialsregister.eu, www.clinicaltrials.gov,
www.isrctn.com) were searched on August 31, 2016, to
detect trials with unpublished results available.

Selection of studies
Potentially eligible studies were screened on title in
the first phase, on abstract in the second phase, and
on full paper in the third phase. Studies were in-
cluded in the meta-analysis if they: 1) examined the
effects of an intervention developed in line with the
theoretical tradition of positive psychology cfm. Sin
and Lyubomirsky (2009), that is, a psychological inter-
vention (i.e. training, exercise, therapy) aimed at rais-
ing positive feelings, cognitions or behaviors; 2)
included adult participants (18 years or older) with
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clinical psychiatric or somatic disorders [according to
the International Classification of Diseases and Re-
lated Health Problems; [25]; 3) used an outcome
measure of social, emotional or psychological
well-being; 4) used a control condition; and 5) pro-
vided an effect size or sufficient information to calcu-
late an effect size. Studies were excluded if they: 1)
were not published in an English language
peer-reviewed journal; 2) examined physical exercises
aimed at improving well-being; or 3) used an inter-
vention that is primarily based on reminiscence,
mindfulness and/or meditation. With regard to the
third exclusion criterion, extensive meta-analyses have
already been published for these types of interven-
tions [26–30]. Published abstracts and/or study proto-
cols were also excluded.
The first (FC) and second author (JTK) independently

conducted the screening of titles. The interrater reliabil-
ity was high (kappa = 0.84; n = 1000). Disagreements be-
tween raters during the screening of abstracts and full
texts were discussed until consensus was reached. Any
remaining ambiguity was resolved with the third (MSS)
and fourth author (ETB).

Data extraction
Data were collected on: 1) population characteristics,
including age, gender, disorder, and sample size (per
condition); 2) intervention characteristics, including
type of PPI, delivery mode, number of sessions, dur-
ation in weeks, retention rate, and guidance (i.e. with
or without therapist); 3) methodological characteris-
tics, including study design, type of control group, as-
sessment points (i.e. pre, post and/or follow up), and
outcome measures. Eight authors were contacted
because information regarding study characteristics or
to calculate effect sizes was lacking, of whom six pro-
vided additional data on request.

Quality assessment
All studies were rated on methodological quality
using criteria based on the Cochrane Collaboration’s
tool for assessing risk of bias [31] and the Jadad scale
[32]. This rating consists of seven items that are rated
as 0 (“absent”) or 1 (“present”), resulting in a max-
imum quality score of 7 points. Studies were identi-
fied as “good” when all seven criteria were met, “fair”
when five or six criteria were met, and “poor” when
four or less criteria were met [33]. The included
items cover: 1) random sequence generation and allo-
cation concealment (i.e. sufficient description of the
method used to generate and conceal the allocation
sequence); 2) blinding of outcome assessments (i.e.
outcome assessments are either administered online
or by an independent person who is not involved in

the study), 3) reporting incomplete outcome data (i.e.
dropout analysis is conducted or reasons for drop-out
are reported), 4) using intention-to-treat analysis, 5)
group similarity at baseline regarding prognostic fac-
tors (e.g. demographics) or adjustments were made to
correct for baseline imbalance, 6) adequate sample
size/power analysis (i.e. an adequate power analysis
was conducted or the study included 50 or more per-
sons in the analysis), and 7) reliability of the diagnos-
tic assessment (i.e. assessment was conducted by a
professional and not based on self-report or screening
or there were no diagnostic assessments). The first
(FC) and second author (JTK) independently con-
ducted the quality assessment, whereby disagreements
were discussed until consensus was reached.

Primary and secondary outcomes
The primary outcome was the mean well-being score
at the end of the intervention, assessed with validated
measures of social, emotional, and/or psychological
well-being. In the absence of well-being measures,
measures, constructs related to well-being such as
hope, happiness, life satisfaction, personal growth, op-
timism or positive affect were included if available. If
more than one measure for well-being was used, we
used the most validated measure, to ensure each
study had one primary outcome for the analysis. Sec-
ondary outcomes included depression, anxiety and
stress.

Statistical analysis
For each study, means and standard deviations were ex-
tracted, where possible based on the intention-to-treat
method; otherwise, the reported means and standard devi-
ations for the patients that completed the interventions
were used. Effect sizes were calculated in three steps. First,
standardized pre-post effect sizes were calculated per con-
dition (i.e. PPI or control condition) by subtracting the
average pre-intervention score from the average
post-intervention score and subsequently dividing this
score by the pooled standard deviation. Second, the differ-
ence in effect size (Δd) between PPI condition and control
condition was computed. Third, Δd was adjusted for small
sample bias, indicated as Hedges’ g. Where possible,
pre-to-follow-up effect sizes were calculated in a similar
manner, thereby only using studies with a follow-up
period between 8 and 12 weeks.
Using Comprehensive Meta-Analysis version 2.2.064,

separate meta-analyses were performed for 1) well-being, 2)
depression, 3) anxiety, and 4) stress in which data were
pooled using the random-effects model accounting for di-
versity across studies (e.g. in terms of populations, types of
PPIs and outcome measures). Effect sizes of 0.56 to 1.2 can
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be considered large, effect sizes of 0.33 to 0.55 moderate,
and effect sizes of 0 to 0.32 small [34].
Heterogeneity of effect sizes was examined using Q

and I2 statistics. The Q-test assesses whether the ob-
served effect sizes are significantly more different
from one another than would be expected based on
chance alone. A significant Q-statistic indicates het-
erogeneity. The I2 statistic captures the percentage of
the total variance across the included studies attribut-
able to heterogeneity. A value of zero indicates true
homogeneity, while values of 25, 50, and 75% indicate
low, moderate, and high levels of heterogeneity, re-
spectively [35].
Publication bias was assessed using funnel plots,

Egger’s Test, Duval and Tweedie’s trim-and-fill pro-
cedure, and fail-safe N. First, a funnel plot was cre-
ated by plotting the overall mean effect size against
study size. Whereas a symmetric distribution of stud-
ies around the effect size indicates the absence of
publication bias, a higher concentration of studies on
one side of the effect size than on the other indicates
publication bias [36]. Second, Egger’s test [37] was
used to examine the symmetric distribution of studies
around the effect size with a quantitative test statistic
(considered significant funnel plot asymmetry if p <
0.05). Third, Duval and Tweedie’s [38] trim-and-fill
procedure was applied. This procedure imputes the
effect sizes of missing studies and produces an ad-
justed effect size accounting for these missing studies.
Adjusted values were only reported for pooled effect
sizes when these were statistically significant. Finally,
a fail-safe N, a test of funnel plot asymmetry, was cal-
culated for each analysis. The fail-safe N indicates the
number of unpublished non-significant studies that
would be required to lower the overall effect size
below significance [37]. The findings were considered
robust if the fail-safe N ≥ 5n + 10, where n is the
number of comparisons [39].
Pre-specified exploratory subgroup analyses were

performed to examine differences in effect sizes based
on: 1) population type: psychiatric vs somatic disor-
ders; 2) intervention type: individual vs. group format,
with vs. without therapist guidance; and 3) duration
of the intervention: short (≤ 8 weeks) vs long (>
8 weeks). Mixed effects analysis was used to tests for
differences between subgroups. Additional ad hoc
analyses were performed to explore differences in ef-
fect sizes based on: 1) type of PPI: PPI therapy pro-
grams (e.g. meaning-centered group approach,
well-being therapy) vs single PPIs (e.g. three good
things/signature strengths); and 2) control group: no
intervention (i.e. did not receive any intervention at
all)/waitlist (i.e. did receive the intervention after the
experimental group) vs. active/treatment-as-usual.

Finally, meta-regression analysis was performed to in-
vestigate if effect sizes were moderated by study
quality.

Results
Selection of studies
A total of 10,886 studies were produced in the electronic
database searches. After the exclusion of duplicates (n =
1578) and the removal of studies at the title screening
phase (n = 9069), 239 abstracts were reviewed (Fig. 1).
Of the 101 articles identified for full text review, 30 con-
trolled studies were included. The 30 studies comprised
33 comparisons for well-being, 26 comparisons for de-
pression, 14 comparisons for anxiety and 6 comparisons
for stress [40–69]. Fourteen studies were conducted in
the United States, three each in Iran, Canada, and Spain,
two each in the United Kingdom and Italy, and one each
in Australia, Germany, and Taiwan. The characteristics
of the included studies are presented in Table 1.

Population characteristics
The included studies comprised 1864 adult partici-
pants, 960 in the PPI conditions and 904 in the con-
trol conditions. The mean age of the participants at
pre-intervention was 47.8 years (SD = 11.5, range
26.4–68.9), and more than half were women (61.5%).
In 16 studies, clinical samples with somatic disorders
were included, with cancer being the most prevalent
disorder (8 out of 16 studies). Other somatic disor-
ders included cardiac diseases (n = 4), HIV (n = 1),
brain injuries (n = 1), diabetes (n = 1) and chronic
pain (n = 1). The remaining 14 studies included sam-
ples with psychiatric disorders, with depressive dis-
order as the most prevalent disorder (7 out of 13
studies), followed by anxiety disorders (n = 2), severe
emotion dysregulation (n = 1), psychotic disorders (n = 1),
post-traumatic stress syndrome (n = 1), and various men-
tal health problems (n = 2).

Intervention, comparison and outcome characteristics
In 20 studies, PPIs were compared to treatment as
usual or an active control condition, such as support-
ive psychotherapy [44], cognitive behavioral therapy
[47], dialectical behavior therapy [69] or mood moni-
toring [57]. Ten studies compared PPIs to a no inter-
vention/waitlist condition. The names of the PPIs as
provided by the authors of the studies are also dis-
played in Table 1. All interventions were explicitly
aimed at raising positive feelings, cognitions or behav-
iors. The 24 studies used empirically validated PPIs
(see [2, 18]) or programs that have incorporated PPIs
such as positive psychotherapy [67] or well-being
therapy [51]. In 24 studies, therapist guidance was
part of the PPI. The intervention duration varied
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from 3 days to 16 weeks. The mean retention rate,
based on dropouts at post-intervention, was 81.4%
(available for 26 studies). For the PPI conditions, the
mean retention rate was 81.0% and for the control
conditions 81.8%. For the 12 studies that included fol-
low-up measurements, the average follow-up time was
12.9 weeks after post-intervention.

Quality of studies
The quality scores of the studies are displayed in Table 2. If
a criterion was not reported in the paper, it was labeled
“unclear”, and the criterion was rated as not met. All stud-
ies were either of medium quality (n = 12) or of low quality
(n = 18). None of the included studies met all quality cri-
teria. The use of intention-to-treat analyses was the most
poorly rated, with only 11 studies meeting this criterion.

Meta-analyses
Table 3 summarizes findings from the meta-analyses
per outcome, i.e. well-being, depression, anxiety, and
stress. The meta-analyses were run separately for all

studies at post-intervention with the outliers included,
with the outliers excluded and with the low quality
omitted. The meta-analyses at follow-up were run in-
cluding outliers and low quality studies. The effect
sizes of the individual studies at post-intervention are
plotted in Figs. 2, 3, 4 and 5.

Post-intervention effects on well-being
For well-being (33 comparisons), a significant, small
effect was observed (g = 0.28, 95% CI: 0.07 to 0.48, p =
0.008) at post-intervention. The level of heterogeneity
was high (I2 = 78.20). Four outliers were detected [41,
46, 52, 61]. After omitting these studies from the ana-
lysis, we found a similar effect, with g = 0.24 (95% CI:
0.13 to 0.35, p < 0.001), and heterogeneity reduced sub-
stantially (I2 = 20.29). When studies scored as low quality
were excluded from the analysis (including outliers),
again a small significant effect size was observed (g =
0.19, 95% CI: 0.02 to 0.37, p = 0.030), with a moderate
level of heterogeneity (I2 = 40.88).

Fig. 1 Flowchart of the study selection process
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Table 2 Methodological quality of studies included in the meta-analysis

First author
(year)

1. Adequate
allocation
sequence
generation
and
allocation
concealment

2. Blinding
of main
outcome
assessments

3.
Description
of
withdrawals/
drop-outs

4. Intention-
to-treat ana-
lysis is per-
formed or
there are no
drop-outs

5. The
sample
size is
based on
an
adequate
power
analysis.

6. The groups are similar
on prognostic indicators
at baseline (and this was
explicitly assessed) or
adjustments were made
to correct for baseline
imbalance (using
appropriate covariates).

7. Diagnostic
assessment was
conducted by a
professional, or there
were no diagnostic
assessments necessary
for the recruitment

Score

Andrewes (2014)
[40]

Yes No Yes No No Yes Yes 4

Asgharipoor
(2012) [41]

Unclear No Unclear Unclear No Yes Yes 2

Breitbart (2010)
[43]

Unclear Unclear Yes No Yes Yes Yes 4

Breitbart (2012)
[42]

Yes Unclear Yes No Yes Yes Yes 5

Breitbart (2015)
[44]

Unclear Unclear Yes No Yes Yes Yes 4

Celano (2016)
[55]

Yes Yes No Yes Yes Yes Yes 6

Cerezo (2014)
[46]

Yes Unclear No No Yes Yes Yes 4

Chaves (2017)
[47]

Unclear Yes Yes Yes Yes Yes Yes 6

Cohn (2014) [48] Yes Yes No No Yes Yes Unclear 4

Coote (2012) [49] Unclear Yes No No Yes Yes No 3

Elham (2015) [50] No No Yes Yes Yes Yes Yes 5

Fava (1998) [51] Unclear Yes Yes Yes No Unclear Yes 4

Fava (2005) [52] Unclear Yes No No No Unclear Yes 2

Henry (2010) [53] Yes Yes Yes No No Yes Yes 5

Hsiao (2012) [54] Yes Unclear Yes No No Yes Yes 4

Huffman (2016)
[55]

No No Yes No No Yes Yes 3

Kent (2011) [56] Unclear Unclear Yes Yes No Yes Yes 4

Kerr (2015) Unclear Unclear Yes Yes No Yes Yes 4

Krentzman(2015)
[58]

Unclear Yes No No No Yes Yes 3

Lee (2006) [59] Yes Yes Yes No Yes Yes Yes 6

Louro (2016) [60] No No Yes No No Yes Yes 3

Mann (2001) [61] Unclear No No No No Yes Yes 2

Muller (2016) [62] Yes Yes Yes No Yes Yes Yes 6

Nikrahan (2016)
[63]

Unclear Unclear Yes Yes Yes Yes Yes 5

Pietrowsky (2012)
[64]

Unclear No No Yes No Yes Yes 3

Sanjuan 2016
[65]

Yes Unclear Yes No Yes Yes Yes 5

Schrank (2016)
[66]

Yes No Yes Yes Yes Yes Yes 6

Seligman (2006)
[67] (study 2)

Unclear Yes Yes No No Yes Yes 4

Taylor (2017) [68] Yes Unclear Yes Yes No Yes Yes 5

Uliaszek (2016)
[69]

Yes No No Yes Yes Yes Yes 5
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Post-intervention effects on depression
Based on 26 comparisons, we found a significant,
small effect of PPIs on depression, with g = 0.27 (95%
CI: 0.09 to 0.45, p = 0.003) at post-intervention. The
level of heterogeneity was moderate (I2 = 62.34). Five
outliers were detected [45, 51, 56, 68, 69]. After re-
moval of the outliers, a small effect size was ob-
served (g = 0.23, 95% CI: 0.11 to 0.34, p < 0.001). The
level of heterogeneity was low (I2 = 10.16). After re-
moval of low quality studies, the effect size for de-
pression was not significant with g = 0.07 (95% CI:
-0.19 to 0.32, p = 0.598), and heterogeneity was mod-
erate (I2 = 66.08).

Post-intervention effects on anxiety
For anxiety (14 comparisons), a significant, moderate
effect was found (g = 0.47, 95% CI: 0.23 to 0.71, p <
0.001) at post-intervention. Heterogeneity was mod-
erate (I2 = 62.34), and one outlier was detected [52].
After removal of the outlier, the effect size dropped
to g = 0.36 (95% CI: 0.20 to 0.53, p < 0.001), but still
remained in the moderate range, and the level of
heterogeneity was low (I2 = 10.16). After removal of
low quality studies from the analysis, the effect size

for anxiety was small and not significant (g = 0.22,
95% CI: -0.05 to 0.49, p = 0.233), with moderate het-
erogeneity (I2 = 40.39).

Post-intervention effects on stress
The overall mean effect size for 5 comparisons on
stress was not significant (g = 0.00; 95% CI: -0.62 to
0.62, p = 0.999) at post-intervention. After the removal
of one outlier [41], the effect size increased to the
small range (g = 0.27; 95% CI: -0.19 to 0.73, I2 = 43.89)
but remained non-significant (p = .247). Only 1 study
that included stress as an outcome had a medium
quality rating (see Table 1).

Effects at follow-up
At follow-up, a significant, moderate effect was ob-
served for well-being (g = 0.41, 95% CI: 0.08 to 0.74,
p = 0.014), a significant, small effect for depression
(g = 0.21, 95% CI: 0.05 to 0.37, p = 0.011), and a sig-
nificant, moderate effect for anxiety (g = 0.35, 95% CI:
0.12 to 0.59, p = 0.004). There were no follow-up assess-
ments conducted between 8 to 12 weeks with stress as
outcome.

Table 3 Between-group effects

Outcome measures Ncomp Hedges’ g 95% CI Z Heterogeneity Fail-safe N

Q-value I2

All studies post-intervention (including outliers)

Well-being 33 0.28 0.07–0.48 2.66** 146.81*** 78.20 271

Depression 26 0.27 0.09–0.45 2.97** 66.40*** 62.34 132

Anxiety 14 0.47 0.23–0.71 3.78*** 36.83*** 64.71 135

Stress 6 0.00 -0.62–0.62 0.00 25.35*** 80.28 0

All studies post-intervention (excluding outliers)a

Well-being 29 0.24 0.13–0.35 4.16*** 35.13 20.29 137

Depression 21 0.23 0.11–0.34 3.74*** 22.26 10.16 66

Anxiety 13 0.36 0.20–0.53 4.24*** 16.96 29.26 81

Stress 5 0.27 −0.19–0.73 1.16 11.02 63.69 0

Medium or high quality studies post-intervention

Well-being 14 0.19 0.02–0.37 2.17* 21.99 40.88 17

Depression 12 0.07 -0.19–0.32 0.53 32.43 66.08 0

Anxiety 6 0.22 −0.05–0.49 1.57 8.39 40.39 1

Stress 1 −0.32 − 0.85–0.21 −1.19 0.00 0.00 –

Studies with 8–12 week follow up (including outliers)

Well-being 7 0.41 0.08–0.74 2.46* 19.24** 68.82 28

Depression 5 0.21 0.05–0.37 2.53* 2.55 0.00 4

Anxiety 4 0.35 0.12–0.59 2.91** 4.45 32.54 10

Stress – – – – – – –

Note. Ncomp, number of comparisons, CI confidence interval. *p < 0.05. ** p < 0.01. *** p < 0.001. a The effect size for well-being (g = 0.24) corresponds with a
standardized mean difference Cohen’s d = 0.24 and unweighted mean r = 0.12; the effect size for depression (g = 0.23) corresponds with d = 0.23 and r = 0.11; the
effect size for anxiety (g = 0.36) corresponds with d = 0.37 and r = 0.18; the effect size for stress (g = 0.27) corresponds with d = 0.28 and r = 0.14
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Subgroup analyses
Exploratory subgroup analyses are presented in
Table 4. For well-being (Q = 6.412, df = 1, p = 0.011) a
significantly higher effect size was found for PPIs with
therapist guidance (g = 0.39) than for PPIs without
therapist guidance (g = − 0.12). For stress, PPIs were
found significantly more effective in studies using a
no intervention/waitlist control condition (g = 1.12 vs
g = − 0.21; Q = 8.283, df = 1, p = 0.004) than in studies
using an active or treatment-as-usual control condi-
tion. Effect sizes did not significantly vary based on
population type (i.e. psychiatric vs somatic disorders),
intervention format (i.e. individual vs group), inter-
vention duration (i.e. shorter vs longer than 8 weeks)
and/or type of PPI (i.e. PPI therapy programs vs single
PPIs). For depression and anxiety, no significant differ-
ences between subgroups were found.

Meta-regression analysis
Using meta-regression analysis, we found no evidence
that effect sizes for well-being and stress were moder-
ated by study quality. The study quality had a significant
negative influence on the effect size for depression and
anxiety, with lower study quality scores resulting in
lower effect sizes for depression (slope: -0.17, Z = − 3.23,
p = 0.001) and anxiety (slope: -0.28, Z = − 3.25, p =
0.001).

Publication bias
First, inspection of the funnel plots showed that only for
stress the funnel plot was skewed in favor of studies with a
positive outcome at post-intervention. Second, Egger’s test
statistic showed no significant funnel plot asymmetry for all
analyses (all p-values > .05). Third, after adjusting for po-
tential publication bias with Duval and Tweedie’s
trim-and-fill procedure, the effect sizes for well-being and
stress remained the same. However, for depression, four
studies were trimmed and the adjusted effect size was g =
0.15 (95% CI: 0.05 to 0.25). Also for anxiety, four studies
were trimmed and the adjusted effect size was g = 0.27
(95% CI: 0.14 to 0.39). Finally, the fail-safe N indicated
that the findings for well-being and anxiety were ro-
bust, whereas the fail-safe numbers for depression
(132) and stress (0) were lower than required (140
and 35, respectively). After omitting outliers, the find-
ings for anxiety remained robust. The fail-safe N for
well-being (137), depression (66) and stress (0) were
lower than required (respectively 155, 115 and 35). At
follow-up, the fail-safe N for well-being (28), depres-
sion (4) and anxiety (10) were lower than required
(respectively 45, 35, and 30).

Discussion
To our knowledge, this is the first meta-analysis examining
the effects of PPIs on well-being and distress in clinical
samples with psychiatric and somatic disorders. When

Fig. 2 Post-intervention effects of positive psychology interventions on well-being. The square boxes show Hedges’ g effect size in each study,
and the line the 95% confidence interval. The diamond reflects the pooled effect size and the line the width of the 95% confidence interval
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excluding outliers, our analyses suggest that PPIs have a
small but significant effect on well-being compared to con-
trol conditions. At follow-up, a significant moderate effect
size of PPIs on well-being was observed. For the secondary
outcomes, a small but significant effect size was found for
depression at post-intervention and follow-up and moder-
ate significant effect sizes for anxiety at post-intervention
and follow-up. Effect sizes for stress were not significant.
These findings suggest that PPIs not only have the potential
to improve well-being, but can also reduce distress in popu-
lations with clinical disorders.
The effect sizes at post-intervention and follow-up for

well-being and distress were comparable with those found
in Bolier et al's meta-analysis of controlled PPIs studies in
predominantly non-clinical samples [16], but were
lower than those in the earlier meta-analysis of Sin
and Lyubomirsky [17]. However, in the meta-analysis
conducted by Sin and Lyubomirsky [17] less stringent
inclusion criteria were used and other interventions
such as mindfulness and life-review were included
that are commonly not regarded as PPIs [2, 16].
Nonetheless, our findings show promise for PPIs in
samples with psychiatric and somatic disorders, and
suggest that PPIs, wherein the focus is on eliciting
positive feelings, cognitions or behaviors, may also be
relevant for clinical populations.
In the field of psychology, especially clinical psych-

ology, the focus lies primarily on examining

distress-reducing treatment approaches. As PPIs expli-
citly aim to improve well-being, the findings of the current
study are important because well-being is often impaired in
individuals with clinical disorders [23] and low levels of
well-being form a substantial risk for relapse or recurrence
of symptoms [5, 7]. More importantly, recent studies sug-
gest that well-being and psychological distress are two sep-
arate constructs, and that the treatment of symptoms does
not necessarily result in improved well-being (e.g., [6, 14]).
In the light of these findings, we encourage researchers to
further establish the effectiveness of well-being enhancing
approaches including PPIs.
Explorative subgroup analyses suggest that guided PPIs

are more effective in improving well-being compared to
unguided PPIs, such as self-help. Similar findings were
found in earlier meta-analytic reviews [16, 17] regarding
PPIs in predominantly nonclinical samples, where larger
effect sizes were found in therapist-guided interventions
(compared with unguided self-help), when the interven-
tions were offered to people with mental health problems.
This is also in line with findings regarding supported ver-
sus unsupported conventional psychological treatments,
such as cognitive behavioral therapy (e.g., [70, 71]) where
significant larger effect sizes are observed for supported
psychological treatments. Therapist guidance may poten-
tially improve outcomes of PPIs on well-being in samples
with psychiatric and/or somatic disorders. However, based
on the explorative nature of the subgroup analyses, these

Fig. 3 Post-intervention effects of positive psychology interventions on depression. The square boxes show Hedges’ g effect size in each study,
and the line the 95% confidence interval. The diamond reflects the pooled effect size and the line the width of the 95% confidence interval
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findings should be treated with caution and future re-
search should examine the effect of therapist guidance
compared to self-help in controlled studies.
No other significant pre-specified moderators of

outcome were observed. There was no significant ef-
fect of disorder type (i.e. psychiatric vs somatic disor-
ders) and intervention format (i.e. individual vs
group). Although, the moderating effect of interven-
tion duration was not significant, the results showed
that PPIs with a shorter duration than 8 weeks did
not have a significant effect on well-being whereas
PPIs with a longer duration had a significant effect
on well-being. This finding is in line with earlier
meta-analytic reviews [4, 5] and suggests that PPIs
are more effective when offered during a longer
period of time (more than 8 weeks). In the additional
moderator analyses, no significant differences in effect
sizes were found for empirically validated PPIs vs
other PPIs. For stress, a significantly higher effect size
was found for PPIs that had no intervention/waitlist
as control condition than for PPIs that had an active
control condition or treatment-as-usual as control
condition. However, the sample sizes were relatively
small in the exploratory subgroup analyses, which
limits the interpretation of the differences between
groups, and the results should therefore be consid-
ered with caution.

The current systematic review and meta-analysis high-
lights the need to improve the research methodology
and reporting within the field of PPIs. The quality of the
included studies was low to medium. Although the qual-
ity of the studies may have been underestimated since
we rated a criterion as not met if it was not reported in
the paper, it seems that the methodological quality of
studies in this field could be considerably improved if
authors routinely report on sequence generation, alloca-
tion concealment and blinding of assessors. Further-
more, only one third of the included studies reported
using the intention-to-treat principle to analyze the re-
sults and almost half of the included studies did not re-
port using a power analysis to determine the sample
size. Inadequate statistical power and not adhering to
the intention-to-treat principle introduces bias into the
results of individual studies, and distorts the results from
meta-analyses [72]. This was reflected in the
meta-regression analysis which indicated that the effects
of PPIs on depression and anxiety were moderated by
the methodological quality of the studies, with a lower
study quality resulting in smaller effect sizes. Therefore,
we recommend researchers conducting studies on PPIs
in clinical samples to comply with the quality criteria
when designing studies, in order to perform more high
quality research to accurately determine the effectiveness
of PPIs in clinical samples with psychiatric and somatic

Fig. 4 Post-intervention effects of positive psychology interventions on anxiety. The square boxes show Hedges’ g effect size in each study, and
the line the 95% confidence interval. The diamond reflects the pooled effect size and the width of the 95% confidence interval
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disorders. Moreover, the number of studies including
post-treatment follow-up measures is relatively low (12
out of 30). We encourage researchers in the field to in-
clude follow-up measurements as to determine whether
possible favorable effects of PPIs can be sustained in the
long run.
Our systematic review and meta-analysis focused on

controlled studies of PPIs in clinical samples. We identi-
fied a number of studies in different clinical disorders,
age groups and settings. Drawing upon these findings in
one place has generated the first evidence-based over-
view of the effectiveness of PPIs in clinical populations.
However, several limitations should be noted. One im-
portant limitation is that well-being was not always the
primary outcome in the included studies. Also, different
definitions of well-being were used across the included
studies. Incorporating validated measures of well-being,
preferably ones that encompass emotional, psycho-
logical, and social dimensions of well-being [73], in fu-
ture studies of PPIs is recommended. Second, the effects
of the PPIs may also have been overestimated due to
publication bias. Although the results of this
meta-analysis point at significant but small effects of
PPIs, after adjustment for publication bias, caution is
needed. Third, our conclusions are based on the overall
effect after the exclusion of outliers, including studies of
low quality. When considering only studies of at least
medium quality, the effects of PPIs are substantially
lower but the sample size of the studies also decreases
substantially. Since this is the first study meta-analyzing
the effects of PPIs in clinical samples, we based our con-
clusions on the analyses (i.e. after excluding outliers)
with the largest sample size to present a more

comprehensive representation of the field. Fourth, we
observed a broad range of PPIs in our meta-analysis that
varied in delivery mode and intensity. Future research
should examine which clinical populations may benefit
from PPIs, in terms of type, delivery mode and intensity,
and whether there are differential mediators of outcome.
Still, this is one of the first meta-analyses in this field
providing an overview of PPIs in clinical samples.

Conclusions
In conclusion, this systematic review and meta-analysis
provides evidence that PPIs are effective in improving
well-being as well as in alleviating common psycho-
logical symptoms, including depression and anxiety, in
clinical samples with psychiatric and somatic disorders.
At present, the most promising PPIs seem to be those
that are guided. Given the growing interest for PPIs in
clinical settings [15, 16], it is timely and important to
further establish the potential of PPIs in the context of
clinical populations using large-scale and methodologic-
ally sound trials.
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Table 4 Subgroup analyses (including outliers)

Outcome measure Criterion Subgroup Ncomp Hedges’ g 95% CI I2 Z

Well-being Duration <= 8 weeks 22 0.15 0.00–0.30 42.23 1.95

> 8 weeks 11 0.59 0.06–1.11 88.74 2.19*

Format Group 17 0.33 0.01–0.66 84.87 2.01*

Individual 16 0.20 −0.03–0.43 58.89 1.74

Guidance Therapist 26 0.39 0.16–0.62 78.63 3.30***

Without therapist 7 −0.12 −0.43–0.20 49.96 −0.73

Disorder Psychiatric 15 0.26 −0.02–0.53 62.56 1.83

Somatic 18 0.28 −0.01–0.57 83.99 1.91

Depression Duration <= 8 weeks 16 0.18 0.03–0.33 27.56 2.38*

> 8 weeks 10 0.54 0.08–0.99 80.02 2.31*

Format Group 15 0.23 −0.01–0.47 64.37 1.91

Individual 11 0.33 0.04–0.61 61.60 2.26*

Guidance Therapist 21 0.31 0.09–0.52 68.95 2.74**

Without therapist 5 0.19 −0.05–0.43 0.00 1.55

Disorder Psychiatric 14 0.37 0.01–0.73 76.94 2.03*

Somatic 12 0.26 0.13–0.39 0.00 3.86***

Anxiety Duration <= 8 weeks 7 0.41 0.25–0.57 0.00 5.02***

> 8 weeks 7 0.59 0.03–1.16 81.11 2.05*

Format Group 7 0.52 0.08–0.96 81.15 2.31**

Individual 7 0.49 0.28–0.70 0.00 4.53***

Guidance Therapist 12 0.43 0.17–0.70 67.87 3.21**

Without therapist 2 0.74 0.24–1.24 0.00 2.89**

Disorder Psychiatric 8 0.65 0.12–1.18 79.75 2.41**

Somatic 6 0.38 0.21–0.54 0.00 4.56***

Stress Duration <= 8 weeks 3 0.23 −0.14–0.59 0.00 1.20

> 8 weeks 3 −0.33 −1.77–1.11 91.69 −0.45

Format Group 3 −0.33 −1.77–1.11 91.69 −0.45

Individual 3 0.23 −0.14–0.59 0.00 1.20

Guidance Therapist 3 −0.33 −1.77–1.11 91.69 −0.45

Without therapist 3 0.23 −0.14–0.59 0.00 1.20

Disorder Psychiatric 5 −0.06 −0.84–0.73 84.16 −0.14

Somatic 1 0.18 −0.39–0.74 0.00 0.61

Note. Ncomp, number of comparisons; CI confidence interval. *p < 0.05. ** p < 0.01. *** p < 0.001
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