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The effect of positive psychology 
interventions on well-being and distress in 
clinical samples with psychiatric or somatic 
disorders: a systematic review and meta-
analysis

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.
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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

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.

http://www.clinicaltrialsregister.eu
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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

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



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

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.



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



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



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



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



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



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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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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Towards sustainable mental health
promotion: trial-based health-economic
evaluation of a positive psychology
intervention versus usual care

Abstract

Background: Mental well-being could be promoted and protected by positive psychology (PP) based
interventions. Such interventions may be appealing for people at risk of anxiety and depressive disorders, but
health-economic evaluations are scarce. The aim was to examine the cost-effectiveness of a PP intervention.

Methods: Participants with suboptimal levels of mental well-being were randomly assigned to an email guided PP-
intervention (n = 137) or a wait-list control group (n = 138) with access to usual care (UC). At baseline and 6 months
follow-up, data were collected on health care costs. Outcomes of interest were flourishing mental health and treatment
response on anxiety and depressive symptoms.

Results: Bootstrapped mean incremental cost-effectiveness ratios were €2359 ($2899) for flourishing, €2959 ($3637) for
anxiety and €2578 ($3168) for depression, suggesting appreciable health gains for low additional costs. At a willingness to
pay ceiling of €10,000 ($12,290) for a treatment response, the probability that the intervention is deemed cost-effective
ranged between 90 and 93%.

Conclusions: The guided PP intervention appears to be a promising strategy as seen from both a public health and a
health-economic perspective, especially when there is some willingness to pay. When the PP-intervention is scaled up,
then outcome monitoring is recommended to better guarantee the longer term cost-effectiveness of the intervention.

Trial registration: The Netherlands National Trial Register NTR4297. Registered on 29 November 2013. The NTR is part of
the WHO Primary Registries.

Keywords: Cost-effectiveness, Mental well-being, Guided self-help, Prevention, Positive psychology, Randomized
controlled trial

Background
A new cost-effective strategy for the prevention of anxiety
and depressive disorders might be to promote a flourish-
ing mental health state in people with low or moderate
levels of mental well-being [1, 2]. Earlier studies demon-
strated that these people have an increased health care
use3 with concomitant health care costs and productivity

losses [3–5]. Flourishing is defined as the presence of high
levels of emotional well-being (e.g. life-satisfaction, posi-
tive affect) in combination with high levels of social and
psychological well-being (e.g. social contribution, positive
relationships, self-acceptance, purpose in life) [6, 7].
Longitudinal studies have shown that flourishing

helps to protect against first-onset and recurrence of
diagnosed mood and anxiety disorders [8, 9]. Other
promising results stem from two of our randomized
controlled trials demonstrating that individuals are able
to improve their well-being up to flourishing levels
using email guided bibliotherapy based on a positive
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measure of mental well-being, a similar sample size was
needed when the power calculation was adjusted to a χ2

test and intention-to-treat data (n = 126 per group). Par-
ticipants aged 18 years or older were recruited from the
general Dutch population in January 2014 via national
advertisements calling for people who were motivated to
actively work on their “well-being and resilience”. The
participants were willing to invest an average time of 4 h
per week for 9 weeks and had access to email and the
Internet. Interested participants completed a contact
form via a research website, and received an online in-
formed consent procedure per email before they could
access the online screening survey. Eligible participants
were excluded when they were younger than 18 years of
age, already possessed a flourishing mental health status
as measured with the Mental Health Continuum-Short
Form (MHC-SF); scoring 4 or 5 on at least one emo-
tional well-being item together with a score of 4 or 5 on
at least 6 of the 11 social and psychological well-being
items [7, 18] or when they presented scores above 10 on
at least one subscale of the Hospital Anxiety and
Depression Scale (HADS), indicating moderate to severe
anxiety or depressive symptoms [19]. Also, participants
had to complete the screening and baseline question-
naire because randomization took place after baseline.
In total, 518 participants were interested in participat-

ing in the study, of which 243 participants had to be ex-
cluded [11]. The final sample of 275 participants were
allocated to the intervention group (n = 137) or the
wait-list control group (n = 138). The trial protocol was
approved by the Ethics Committee of the University of
Twente (no. 13212) and registered at The Netherlands
Trial Register (NTR4297). The design of the study [20]
and its main findings [11] are published elsewhere.

Interventions
Participants in the intervention group received (1) the
self-help book This is Your Life [21], (2) a 9-week time
schedule for reading the book with recommended exer-
cises, and (3) weekly email support from a personal
counselor. The book consists of eight chapters containing
psycho-education, theoretical background information,
and a variety of evidence-based exercises from positive
psychology, but also from mindfulness and acceptance
and commitment therapy. The purpose of the book is to
improve an individual’s capacity to savor positive emo-
tions, discover and use character strengths, encourage
flow and an optimistic attributional style, develop self-ac-
ceptance and compassion, learn to cope with adversity (re-
silience), and encourage to share and connect with others
[20]. The chapter about discovering and using character
strengths was spread out over 2 weeks in the time sched-
ule. Participants had 8 to 12 weeks to complete the

psychology or related framework [10, 11]. The same 
stud-ies also found beneficial effects on anxiety and 
depressive symptoms, suggesting that deteriorating 
mental health could be prevented by such self-help 
interventions. Self-help books are widely available and 
have the purpose to reach the lay public [12]. 
However, it is yet unknown whether positive 
psychology (PP) based bibliotherapy pro-grams are cost-
effective [13].
To our knowledge, only one prior study evaluated the 

cost-effectiveness of a positive psychology intervention, 
which was an online multicomponent intervention for 
people with mild to moderate depressive symptoms [14]. 
This non-guided web-based intervention contained 
psycho-education and practical exercises about goal set-
ting, positive emotions, positive relations, mindfulness, 
optimism and mastery. Participants in the experimental 
condition could independently select modules and exer-
cises to tailor the intervention to their needs. At six 
months follow-up, the intervention was not effective in 
improving the primary outcome of mental well-being, but 
it was effective in reducing depressive symptoms com-
pared to a wait-list (usual care) control group. However, 
the online intervention was not found to be cost-effective 
from a societal cost-effective perspective on any outcome 
measure [14]. According to the authors, these somewhat 
disappointing findings might be partly attributed to the 
lack of compliance, since only 10% of the participants 
completed at least one module as recommended [14, 15]. 
Therefore, a more cost-effective self-help format for posi-
tive interventions might include some therapist inv-
olvement to increase adherence. The present economic 
evaluation uses our trial data of an early bibliotherapy 
intervention for people with suboptimal levels of mental 
well-being [11]. We hypothesized that this PP-based 
self-help intervention with some guidance over the Inter-
net was also cost-effective relative to usual care alone.

Methods
Design and participants
The non-blinded randomized controlled trial was con-
ducted in two parallel groups, with computerized 
randomization using Excel (1:1 allocation) and stratified 
for gender and education (low, medium, high) per-
formed by the first author. For each group, a contact list 
was created in Qualtrics, making it possible to send per-
sonal emails to participants (e.g. including the result of 
the randomized assignment) without interference of the 
researcher. A sample size of 132 participants per condi-
tion was required to provide a statistical power of 80%, 
two-sided with α of 5% and compensating for a 25%
drop-out rate, to detect a small to medium effect size 
(Cohen’s d of 0.40) on the main outcome i.e. mental 
well-being (a continuous measure) [16, 17]. Although 
the primary outcome of the current study was the binary



approach to diagnose a major depression [7, 18, 24]. The
Dutch version of the MHC-SF has shown good psychomet-
ric properties [22] and showed good internal consistency in
the current study (α = 0.88).

Anxiety and depressive symptoms
Anxiety and depressive symptoms were measured with the
HADS-A and HADS-D respectively. Each subscale has 7
items with scores ranging from 0 to 3. Total summed
scores range from 0 to 21, with higher scores indicating
greater anxiety or depressive symptom severity. The HADS
has shown good psychometric properties in the Dutch
population [25, 26] and showed good internal consistency
in the current sample (α = 0.76 for both subscales). To
measure treatment response on these scales, Jacobson and
Truax’ method [23] was applied to obtain the reliable
change index to distinguish between treatment responders
and non-responders. The reliable change index was calcu-
lated as x2 – x1 / Sdiff, where x2 is the post-test score and x1
is the baseline score. Sdiff is the standard error of difference
between the pre- and post-test scores which is calculated as
√(2(SE)

2), where the standard error of measurement (SE) is
calculated as SD√(1 – rxx). rxx is the test-retest reliability of
the measure, which was 0.89 for the HADS-A and 0.86 for
the HADS-D [26]. A treatment responder was estimated to
be a pre-post change of at least 2.22 points on the anxiety
subscale and 2.55 points on the depression subscale, taking
the 95% criterion into account (z = 1.96).

Resource use and costing
The current study adopts a health sector perspective in ac-
cordance with national UK and US guidelines [27, 28].
Therefore, direct medical costs (health service use), direct
non-medical costs (travel costs to health services) and
intervention costs were included and not productivity
losses. Resource use was measured with the Medical Con-
sumption Questionnaire (MCQ) for three periods: 3 months
before baseline (T0), baseline to 3 months follow-up (T1)
and 3 to 6 months follow-up (T2) [29]. All costs are
expressed in euros (€) for the reference year 2014. The
main results are also expressed in US dollars ($). The gen-
eral purchasing power parity (PPP) was used for conversion
of the € to $ for 2014 (US$1.00 =NL€0.814) [30].

Direct medical and non-medical costs
Table 1 displays an overview of health service units
(contacts or hours) and their standard unit cost price as
reported in the Dutch guidelines for health-economic
evaluations [31]. Health service costs per participant
were calculated by multiplying the utilized health service
units of each participant in the past 3 months with the
standard unit cost price of that service. Travel costs for
each health service visit were calculated by multiplying
the average distance to that service according to the

program. A full description of each chapter and recom-
mended exercises can be found elsewhere [20].
Once a week, participants emailed their personal 

counselor with their experiences about the chapter and 
corresponding exercises. Five positive psychology students 
each guided 25 participants and the first author guided 
the remaining participants. The counselors were trained 
in providing email support during a study course plus a 
one-day workshop. In addition, they attended weekly 
supervision meetings. The email correspondence was 
aimed at increasing adherence. On average, participants 
reported that they had completed 6.4 (out of the 8) chap-
ters (SD = 2.4) and had sent 6.4 extensive emails (SD = 
3.62), indicating adequate adherence to the protocol [11].
Participants in the wait-list control group received the 

self-help book This is Your Life and the 9-week time 
schedule after completing the 6 months assessment. Par-
ticipants in both conditions had unrestricted access to 
usual care.

Health related outcomes
The primary outcome was flourishing mental health and 
the secondary outcomes were anxiety and depressive 
symptoms. Self-reported data were obtained from online 
questionnaires at baseline and 6 months follow-up.

Flourishing
The 14-item MHC-SF measures mental well-being on a 
continuous scale but can also classify people into (1) flour-
ishing mental health, (2) moderate mental health or (3) lan-
guishing mental health [18, 22], although we put the latter 
two categories together because there were few people with 
languishing mental health in the current sample at baseline 
(4.4%). In a cost-effectiveness study, hard currency (mea-
sured at the interval level) cannot be meaningfully related 
to health benefits that are measured at the (“elastic”) or-
dinal measurement scale. It is economically more meaning-
ful to relate hard currency to a binary outcome such as 
treatment response, where treatment response is clearly de-
fined as reliable change [23] or as a transition from one 
health state (e.g. languishing or moderate mental health) to 
another (e.g. flourishing mental health).
The first three items of the MHC-SF measure emotional 

well-being (i.e. happiness, interest, life-satisfaction), the 
next five items measure social well-being (i.e. social con-
tribution, social integration, social actualization, social ac-
ceptance, social coherence) and the last six items tap into 
psychological well-being (i.e. self-acceptance, mastery, 
positive relations, personal growth, autonomy, purpose in 
life). Each item was scored on a 6-point scale from 0 
(never) to 5 (almost always). Flourishing is theoretically 
operationalized as scoring 4 or 5 on at least one emotional 
well-being item together with a score of 4 or 5 on at least 
6 of the 11 remaining items, which parallels the DSM-IV



Dutch guidelines (see Table 1) with the costs per km
(€0.19). Parking costs were added to the travel costs
which amounted to €3 per visit. Other costs of partici-
pants or its family members outside formal health care
(e.g. informal care) which might have had a direct relation
with an illness were not included in this health-economic
evaluation because no severe (chronic) disorders were in-
vestigated and the sum of these costs would be limited.

Intervention costs
Each participant in the intervention group received the
self-help book This is Your Life which was valued at €25
in 2014 as found in a large and representative online
bookstore in The Netherlands. Each participant also re-
ceived personal email support. Although the current
study used students as counselors, in real-life health care
settings these will be replaced by the family doctor’s
mental health nurse at €17 per consult [31]. We assume
an average of nine email contacts, which puts the costs
at €17*9 contacts = €153 per participant. Additional
costs were incurred for recruitment, screening and train-
ing costs for the mental health nurse at €44 per partici-
pant in a real-world setting. In total, the estimated
intervention costs were €222 ($273) per participant.

Analysis
Statistical analyses
Analyses of the health related outcomes were carried out
in accordance with the intention-to-treat principle. Miss-
ing data on the MHC-SF, HADS-A and HADS-D at T2
were imputed using the expectation maximization (EM)
algorithm in SPSS (IBM, Chicago, Ill., USA) version 22.0.
The results of these health effects were also reported in
our prior trial but repeated here for clarity [11].

Cost-effectiveness analyses
The Consolidated Health Economic Evaluation Report-
ing Standards (CHEERS) were followed [27]. Therefore,
the intention-to-treat principle was also applied to the
cost data and these were imputed using EM. In order to
compare our results with other cost-effectiveness stud-
ies, costs were annualized by multiplying the costs of
three months by 4. No discounting of costs and effects
was applied because the study’s follow-up did not exceed
one year [27]. Furthermore, the conditions were com-
pared as if operating under steady-state conditions. This
means that it is assumed that the health care costs in
the past 3 months (as well as the health gains in the past
4 weeks) as measured at the 6 month follow-up are rep-
resentative for a whole year with the proviso that there
were no significant baseline differences between the con-
ditions. Therefore, only the annualized 6 months health
care costs (including the intervention costs in the inter-
vention condition) were used for calculating the incre-
mental cost-effectiveness ratio (ICER). The ICER is
calculated as (C1–C0)/(E1–E0), where C is the average
annualized per-participant health care costs in the ex-
perimental and control condition (i.e. incremental costs)
and E is the proportion of flourishers or treatment re-
sponders on the HADS (i.e. incremental effects). The
subscripts 1 and 0 refer to the intervention and control
condition, respectively. The ICERs represent the incre-
mental costs per additional treatment responder in the
intervention as compared to the control group.
A Microsoft Excel macro was used to simulate 2500

ICERs in a non-parametric bootstrap procedure. With this
resampling procedure, each estimated ICER was plotted in
a cost-effectiveness plane. In this plane, the costs are pre-
sented on the x-axis and the health outcomes (i.e. flour-
ishing, anxiety, depression) on the y-axis. When the dots

Table 1 Unit cost price for direct medical and direct non-medical costs by the reference year 2014

Direct medical costs Direct non-medical costs

Health service type Unit Unit cost price km Unit cost price

Family doctor – standard consult Contact 33 1,1 3.21

Family doctor – mental health Contact 66 1,1 3.21

Family doctor – home visit Contact 50 NA NA

Company doctor Contact 33 17,6 6.34

Social worker Contact 65 5 3.95

Regional mental health center Contact 112 10 4.90

Regional addiction center Contact 112 10 4.90

Independent psychologist, psychotherapist, psychiatrist Contact 94 7 4.33

Psychologist, psychotherapist, psychiatrist in hospitala Contact 91 7 4.33

Self-help group Hour 14 7 4.33

Alternative healerb Contact 55 5 3.95
aUnit cost price was based on a weighted mean of a general and academic hospital
bUnit cost price was based on own calculation as weighted average of homeopath and acupuncturist



the proportion of flourishers in the control group) was
0.31–0.12 = 0.19. Similar effects were found for anxiety and
depressive symptoms. For the HADS-A, 57 participants
(41.6%) in the intervention group met the criteria for treat-
ment response compared to 27 participants (19.6%) in the
control group (χ2 = 15.74, df = 1, P = < 0.001). For the
HADS-D, these number of participants were 59 (43.1%) in
the intervention group and 30 (21.7%) in the control group
(χ2 = 14.29, df = 1, P = < 0.001). The incremental effects
were 0.42–0.20 = 0.22 for anxiety symptoms and 0.43–0.22
= 0.21 for depressive symptoms.

Costs
At baseline, total average annualized direct medical and
direct non-medical costs were €581 (SD = €1190) in the
intervention condition and €675 (SD = €1246) in the
control condition (Table 2). At T1, these costs were €432
(SD = €983) and €658 (SD = €1224) respectively. At T2,
these costs were €506 (SD = €1001) for the guided self-help
intervention and €488 (SD = €1190) for usual care. These
T2 annualized costs were used for the cost-effectiveness
analyses, adding the intervention costs of €222 to the inter-
vention condition. Therefore, the annualized incremental
costs at the trial’s follow-up were €728–€488 = €240 ($295).

Cost-effectiveness: Flourishing
The bootstrapped mean ICER shows that additional
costs of €2359 ($2899) had to be paid to improve one
person from low or moderate well-being to flourishing
mental health. The bootstrapped median ICER showed
additional costs of €1245 ($1530; Table 3). The majority
of the plotted ICERs (92%) occurred in the northeast
quadrant, indicating that the intervention produced
health gains at additional costs (Fig. 1). All other plotted
ICERs occurred in the southeast quadrant (8%), which
implies health gains at lower costs. When there is no
WTP, there is a 12% probability that the guided self-help
intervention is more cost-effective relative to usual care
(Fig. 2). This probability increases to 93% with a WTP
ceiling for a favorable treatment outcome of €10,000
($12,290). Conversely, with a probability of 80% the
WTP is approximately €8000 ($9832).

Cost-effectiveness: Anxiety and depressive symptoms
The bootstrapped mean and median ICERs for treat-
ment response on anxiety symptoms were €2959 ($3637)
and €1095 ($1346) respectively, and for depressive symp-
toms €2578 ($3168) and €1189 ($1461; Table 4). The
distribution of the 2500 bootstrapped ICERs on the
cost-effectiveness plane as well as the WTP curve show
similar results as has been found for flourishing: 91 and
90% of the ICERs were plotted in the northeast quadrant
for anxiety and depressive symptoms respectively. The
probability of accepting the intervention in favor of

are mainly plotted in the northwest (NW) 
quadrant (higher costs, less health) or southeast (SE) 
quadrant (lower costs, health gains), this means that a 
clear decision can be made from a cost-effective 
perspective; i.e. the intervention is unacceptable 
(dominated by usual care) in the NW quadrant and 
acceptable (dominant) in the SE quadrant compared to 
the control group. However, the northeast (NE) 
quadrant (higher costs, health gains) and southwest 
(SW) quadrant (lower costs, less health) require a more 
advanced decision-making to balance higher or lower 
costs against greater or lesser health gains, for which 
a cost-effectiveness acceptability curve is being used. 
This curve provides insight into the probability of 
accepting an intervention relative to a control condition. 
In the present study, this curve displays hypothetical will-
ingness to pay (WTP) ceilings (€0 - €30,000) for gaining 
one additional treatment responder on flourishing, anxiety 
and depressive symptoms respectively (on the x-axis) and 
graphs the likelihood that the PP intervention is deemed 
to be of acceptable cost-effectiveness (on the y-axis).

Sensitivity analysis
The analyses were repeated for three different scenarios to 
examine the robustness of the results. In scenario A, the 
intervention costs were based on the actual number of 
emails sent by the personal counselor to the participant 
(not the assumed maximum of 9 emails) and then multi-
plied by the costs for consulting a family’s doctor mental 
health nurse (€17). In scenario B, the intervention costs 
were raised by including the time investment of partici-
pants (valued at 3 h*9 weeks*€14) amounted to a total of
€600 per participant. In scenario C, completers-only ana-
lyses were performed, using data of the 112 participants in 
the intervention condition and 125 participants in the 
control condition who completed all measurements at T2.

Results
Sample characteristics
Participants were predominantly female (85.8%), higher 
educated (74.5%) and in paid employment (68.4%). Mean 
age was 47.8 years (SD = 10.9). The mean score of the 
total sample for mental well-being was 2.57 (SD = 0.63), 
for anxiety symptoms 7.28 (SD = 2.41) and for depressive 
symptoms 5.80 (SD = 2.47). There were no significant 
between-group differences regarding participant charac-
teristics, main outcome measures and resource costs.

Health effects
At 6 months, there were 42 participants (30.7%) with 
flourishing mental health in the intervention condi-
tion and 16 participants (11.6%) in the control condi-
tion (χ2 = 15.01, df = 1,  P = < 0.001), as has also been 
reported previously [11]. The incremental effect (i.e. the 
proportion of flourishers in the experimental group minus



usual care with no WTP was 13% for both outcomes. At
a WTP of €10,000, the probability of accepting the inter-
vention had risen to 92 and 93% respectively.

Sensitivity analyses
The results from the alternative scenarios show similar
patterns for all three outcomes (see Table 3 for flourishing
and Table 4 for anxiety and depression). Most mean and
median bootstrapped ICERs were lowest in scenario A
based on the actual intervention costs with mean ICERs
between €1848 ($2271) and €2109 ($2592). Scenario B
(intervention costs including the opportunity costs of the
participants loss of leisure time) revealed the highest mean

and median ICERs, while the completers-only analysis of
scenario C was more comparable to scenario A. The per-
centage of ICERs on the cost-effectiveness planes for
treatment response lies between 86% (scenario A) and
100% (scenario B). Furthermore, the probability of accept-
ing the intervention over the control condition at no
WTP lies between 4% (scenario B) and 18% (scenario A).
In sum, these sensitivity analyses provide support for the
robustness of the main analyses.

Discussion
This health-economic evaluation is the first of its kind
evaluating the cost-effectiveness of bibliotherapy based

Table 2 Per participant annualized costs in Euros (€) by condition, for 3 months prior to baseline, 0–3 months during intervention
(t0-t1) and 3–6 months after intervention (t1-t2)

Baseline Mean (SD) 0–3 months Mean (SD) 3–6 months
Mean (SD)

Wait-list control group (n = 138)

Direct medical costs 637.16 (1185.66) 620.49 (1167.22) 462.97 (1137.84)

Direct non-medical costs 38.14 (61.87) 37.50 (59.61) 25.36 (52.71)

Intervention costs NA NA NA

Total costs 675.30 (1245.89) 657.99 (1223.89) 488.33 (1189.92)

Self-help with email support (n = 137)

Direct medical costs 546.83 (1128.45) 408.09 (939.50) 478.05 (956.73)

Direct non-medical costs 34.07 (63.50) 23.58 (44.69) 27.77 (45.94)

Intervention costs NA 222 NA

Total costs 580.90 (1190.07) 653.66 (982.97) 505.82 (1001.27)a

aFor further analyses, these annualized costs were included plus the intervention costs of €222. The total mean costs amounted to 727.82 (SD = 1001.27)
at 6 months

Table 3 Cost-effectiveness analysis and sensitivity analysis with flourishing as health outcome

Flourishing Total sample Alternative scenarios

A B C

Costs, €a 239 196 617 223

Effect 0.19 0.19 0.19 0.20

ICER, €b 1245 1058 3240 1099

Distribution on the cost-effectiveness plane

1st quadrant (northeast) 92 86 100 89

2nd quadrant (inferior: northwest) 0 0 0 0

3rd quadrant (southwest) 0 0 0 0

4th quadrant (superior: southeast) 8 14 0 11

WTP ceiling, %

€ 0 12 18 4 14

€ 10,000 93 92 91 93

€ 20,000 97 97 96 97

€ 30,000 100 100 100 100

Scenario A = adjustment of the per participant intervention costs, based on actual costs for counseling (the number of extensive emails sent by each participant
multiplied by €17); scenario B = intervention costs raised from €222 to €600; scenario C = completers only analysis (n = 112 intervention group and n = 125
control group)
aCosts per ‘disease-free’ year (i.e. one year in flourishing mental health) at 2014 prices
bBootstrapped median, which is the 50th percentile of 2500 replications of the ICER



on a positive psychology framework. Participants with
low or moderate levels of mental well-being received the
book This is Your Life with email support or were placed
on a wait-list (with full access to usual care). Results
demonstrated that the intervention was effective at
6 months, showing significant improvements in mental
well-being (from non-flourishing to flourishing mental
health) while also decreasing both anxiety and depressive
symptom severity [11]. However, owing to the interven-
tion costs, the health care costs at 6 months were higher
in the intervention group than the control group. The
intervention costs were varied in sensitivity analyses, but
all findings pointed in the same direction: substantial

health gains can be expected from the intervention
against an increase in health care costs of some €883~
€4534 ($1085~$5572). From a decision-making point of
view it might be worthwhile to note that the probability
of regarding the intervention as cost-effective exceeds
90% at a willingness to pay of €10,000 ($12,290) per
treatment responder.
These findings corroborate prior findings from

cost-effectiveness analyses of (guided) bibliotherapy for
depression [32, 33] and binge-eating disorder [34], al-
though these interventions were based on cognitive be-
havioral therapy (CBT). Economic evaluations of
web-based self-help interventions (mostly CBT-based)

Fig. 1 Cost-effectiveness plane of 2500 bootstrapped incremental cost-effectiveness ratios (ICERs) for flourishing, primary analysis

Fig. 2 Cost-effectiveness acceptability curve: bootstrapped probability (n = 2500) that the guided PP-based intervention is acceptable compared
to care as usual given varying willingness to pay ceilings, with flourishing as health outcome



for mental health are more abundant [35]. To our know-
ledge, only one prior study evaluated the cost-effectiveness
of a PP-based intervention or therapy [14]. This unguided
web-based self-help intervention for people with mild to
moderate depressive symptoms revealed substantially
higher mean ICERs for mental well-being (€21,319) and de-
pression (€9807) compared to the current study (€2359 and
€2578 respectively). However, direct comparison of the
ICERs is hindered by differences between both studies (e.g.
outcome measures, societal vs. health care perspective, un-
guided web-based vs. guided bibliotherapy) despite some
similarities in study design (e.g. recruitment strategy via
newspapers in The Netherlands, mainly higher educated fe-
males and non-flourishers, a multicomponent PP structure,
type of control condition). In addition, there are no known
or generally accepted willingness-to-pay ceilings available
for making a transition to a flourishing mental health state.
Nonetheless, the cost-effectiveness acceptability curve
indicates that a decision-maker has an 80% certainty
that the intervention is deemed cost-effective at a WTP
ceiling of roughly €8000 ($9832) and this likelihood in-
creases to above 90% at the WTP ceiling of €10,000
($12,290). Thus, the current study indicates that if
there is a willingness to pay of at least €8000 for reach-
ing a flourishing mental health state and avoiding anx-
iety and depression, guided PP-based bibliotherapy has
a high likelihood to be seen as a cost-effective approach
compared to usual care.

Strengths and limitations
Main strengths of the study were its well-powered and
randomized controlled design, the high adherence rates
and results that appeared robust under sensitivity analyses.
Also, as the self-selected sample of “well-being-seekers”
recruited in the general Dutch population is congruent
with usual recruitment strategies for self-help interven-
tions in The Netherlands, the sample is representative for
future applications of this intervention. However, we can-
not generalize to the (unselected) general population be-
cause our sample overrepresented well-educated women
in their late forties with paid jobs. An important limitation
of the current study relates to the lack of an active control
group wherein the self-help book could have been offered
without email support, as was planned [20] but not feas-
ible [11]. Prior studies demonstrated larger effects of
guided CBT-based self-help than its unguided counterpart
in improving mental well-being, anxiety and depression
[13, 35, 36]. Hence, we cannot rule out the influence of
adding email support to the PP-based bibliotherapy. Other
limitations include the relatively short follow-up of
6 months and using this time-point for the extrapolation
to an entire year (i.e. assuming a steady-state of the annu-
alized costs and effects), the use of a wait-list control
group (rather than usual care alone), unblinded partici-
pants, and the absence of assessing quality-adjusted life
years (QALY’s) [27]. An advantage of using QALY’s is that
a cost-utility analysis could have been added to the

Table 4 Cost-effectiveness analysis and sensitivity analysis with anxiety and depressive symptoms as health outcomes

Total sample Alternative scenarios

A B C

Anxiety Depression Anxiety Depression Anxiety Depression Anxiety Depression

Costs, €a 239 239 196 196 617 617 223 223

Effect 0.22 0.21 0.22 0.21 0.22 0.21 0.26 0.23

ICER, €b 1095 1189 883 940 2785 2897 904 968

Distribution on the
cost-effectiveness plane

1st quadrant (northeast) 91 90 86 86 100 100 89 89

2nd quadrant (inferior: northwest) 0 0 0 0 0 0 0 0

3rd quadrant (southwest) 0 0 0 0 0 0 0 0

4th quadrant (dominant: southeast) 9 10 14 14 0 0 11 11

WTP ceiling, %

€ 0 13 13 18 18 4 4 15 15

€ 10,000 92 93 93 93 91 90 92 92

€ 20,000 97 97 97 97 97 96 97 97

€ 30,000 100 100 100 100 100 100 100 100

Scenario A = adjustment of the per participant intervention costs, based on actual costs for counseling (the number of extensive emails sent by each participant
multiplied by €17); scenario B = intervention costs raised from €222 to €600; scenario C = completers only analysis (n = 112 intervention group and n = 125
control group)
aCosts per ‘disease-free’ year (i.e. one year reliable improvement in depressive symptoms) at 2014 prices
bBootstrapped median, which is the 50th percentile of 2500 replications of the ICER



effectiveness study wherein a self-help intervention based
on CBT is compared with a self-help intervention based
on PP would be interesting because a prior study found
that both CBT and PP where efficacious in ameliorating
mental well-being and depression, but that the PP-based
intervention was significantly more preferred, thus, having
an impact on a larger population [41]. Overall, a PP-based
self-help intervention with some guidance over the Inter-
net has the potential to reach large groups of people via
public mental health services, primary care and as add-
itional service in mental health institutions. Also, a
PP-based self-help intervention might hold promise as a
worthwhile alternative to the predominant CBT-based
self-help interventions. We hope the current study in-
spires researchers to plan and conduct economic evalua-
tions alongside their trials to address this gap in the
mental health promotion literature [13, 42].

Conclusions
The results of this large randomized controlled trial dem-
onstrated that a multicomponent positive psychology
intervention was cost-effective on a reliable improvement
in mental well-being as well as a reliable reduction in anx-
iety and depressive symptoms. The current study adds to
prior knowledge because it is the first study worldwide
demonstrating that mental health and flourishing can be
substantially and cost-effectively improved via a positive
psychology self-help intervention. This intervention is of
great importance for public mental health and clinical
practice because it has the potential to reach large groups
of people through public mental health services and pri-
mary care with minimal investment.
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analyses to obtain the costs per QALY gained which is 
a generic health-related outcome that can be used 
across diseases and disorders. However, a strength of the 
current study was to use a specific health-related outcome 
that fit-ted well with the target group (people with 
languishing or moderate mental health) and the 
intervention aim (to es-tablish the transition to 
flourishing mental health). In addition, the MHC-SF 
measuring mental well-being seems more sensitive to 
change [22] then the EQ-5D measuring QALY’s [37], 
although more research is needed to validate the 
theoretical cut-off scores for categorizing people into 
flourishing or not.

Public health implications
A valuable approach for public mental health seems to 
enhance flourishing mental health because this status 
has been related to reduced risk of developing anxiety 
and depressive symptoms and mortality [8, 9, 38, 39]. 
The results of the present study demonstrated that an 
early intervention based on PP principles has the poten-
tial to promote a flourishing mental health status and 
substantially reduce anxiety and depressive symptom se-
verity at some additional costs. The intervention could 
offer good value for money when there is a WTP of 
around €8000 ($9832), which corresponds to a probabil-
ity of 80% that the intervention is more cost-effective 
compared to usual care. Even when the intervention 
costs are tripled by including the time costs of the par-
ticipants, the WTP for a probability of 80% falls around
€8000 ($9832). The economic costs of the intervention 
would rise from €2359 ($2899) for one additional person 
to improve from suboptimal well-being to flourishing in 
the main analysis to €4534 ($5572) when intervention 
costs are tripled. However, when there is no WTP for a 
treatment response, there is only a 12–13% probability that 
the intervention is more cost-effective relative to usual care. 
Thus, it remains a challenge to further optimize the 
cost-effectiveness of PP-based self-help interventions. Per-
haps this can be achieved by shortening and refining the 
current program and focus on its most efficacious pro-
cesses: enhancing positive relations, self-compassion and 
optimism [40]. In addition, it remains a great challenge to 
reach people with a lower socio-economic status, also with 
PP-based interventions.
Future research should replicate our findings and exam-

ine longer-term costs and benefits of PP interventions to 
promote flourishing. In this regard, we recommend large-
scale implementation of the guided bibliotherapy program 
in public mental health or primary care wherein the inter-
vention costs and effects are carefully monitored for more 
than one year. It is also of utmost importance to conduct 
economic evaluations of a guided versus unguided PP-
based intervention which could shed light on the added 
value of therapist involvement. Furthermore, a cost-
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The acceptability of an online intervention using positive psychology for
depression: A qualitative study

A B S T R A C T

Background: Positive psychology interventions may usefully treat depression and can be delivered online to
reduce the treatment gap. However, little is known about how acceptable patients find this approach. To address
this, the present study interviewed recent users of a positive psychology self-help website.
Methods: In-depth semi-structured interviews explored the experiences of twenty-three participants from a
larger feasibility study. A stratified purposive sampling strategy selected participants with varying intervention
experience according to their intervention logins, as well as varying age, gender and depressive symptoms.
Framework analysis was used to explore patterns and linkages within and between participants' accounts.
Results: Acceptability varied between participants. Those who found it more acceptable felt it was relevant to
their depression and reported feeling empowered by a self-help approach. Conversely, participants for whom it
was less acceptable perceived the positive focus irrelevant to their depression and found the emphasis on self-
action unsupportive.
Conclusions: The acceptability of an online positive psychology intervention may be facilitated by a patients'
preference for a psychological focus on the positive. However, patients may also have distinct preferences for
online self-help. Future research should investigate the importance of the therapeutic orientation of online self-
help interventions and whether patients' preferences for these can be reliably identified. This could help to target
online self-help in clinical practice.

1. Introduction

Positive psychology interventions are brief cognitive and beha-
vioural exercises that aim to increase positive feelings, behaviours, and
thoughts. Evidence suggests that such interventions may improve
wellbeing and reduce symptoms of depression (Bolier et al., 2013b; Sin
and Lyubomirsky, 2009). Increasingly online means, e.g. smartphones
and websites, are used to disseminated packages of positive psychology
interventions as self-help for people with clinical and subclinical de-
pression (Bolier et al., 2013a; Roepke et al., 2015; Schueller and Parks,
2012). Such online dissemination is a strategy to sustainably improve
access to mental health interventions (Bolier et al., 2013a; Bolier and
Abello, 2014) in response to the vast numbers of people globally ex-
periencing depression (World Health Organization, 2009). It reflects a
general trend in the use of online means to make low-intensity psy-
chological interventions more available to help bridge the treatment

gap (Department of Health, 2014; Hollis et al., 2015; Mental Health
Network NHS Confederation, 2014; Mental Health Taskforce, 2016).

A second reason positive psychology interventions are deemed
suitable for online dissemination is that they are viewed as inherently
more appealing and may have fewer barriers to entry, compared to
accessing traditional forms of therapy, or so-called problem-focused
approaches (Layous et al., 2011; Schueller and Parks, 2012; Seligman
et al., 2006). Anecdotal reports suggest such interventions generate
overwhelmingly positive feedback even with patients with clinical de-
pression (Seligman et al., 2006). However, others have suggested that
people with depression may find positive psychology interventions in-
appropriate or unattractive (Kaczmarek et al., 2013) as, by its nature,
depression is associated with reduced interest in previously enjoyable
activities and deficits in motivation (Bylsma et al., 2008). It has also
been argued that for people experiencing psychosocial difficulties a
focus on the positive might be exhausting and stressful (La Torre, 2007)

T
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Participants were.
Fig. 1 summarises the stratified purposive sampling strategy

(Ritchie et al., 2014) used to select feasibility study completers ac-
cording to their age, gender and number of intervention logins. The
sampling criteria were based on the emergent feasibility study sample.
When sampling, attention was also paid to participant's baseline de-
pression symptom severity, measured via the PHQ-9 during the feasi-
bility study (Kroenke et al., 2001) Participants were selected until the
authors felt that data saturation was reached, i.e. that further inter-
views may not provide new insights (O'Reilly and Parker, 2013).

2.3. Study procedure

Following informed consent, participants were interviewed in-
person (n=16) or via video call software (i.e. FaceTime or Skype)
(n= 7), according to participants' preference. Interviews were semi-
structured (Yeo et al., 2014) and based on a refined topic guide, pro-
vided in supplement A, which included key questions and suggested
probes regarding the helpfulness of the intervention and factors helping
and hindering its use.

Interviews were completed on average within two weeks of feasi-
bility study completion (range 1–44 days). To aid recall and/or ela-
boration participants often accessed the intervention website prior to,
or during, the interview (n= 15, 65%). Interviews lasted on average
50min (range 34–85min). Participants received remuneration to the
value of £20 in cash or as an electronic Amazon voucher, depending on
interview modality. Local research governance and national ethics ap-
provals were received for the study (North West - Manchester National
Research Ethics Committee 16/NW/0447).

2.4. Analysis

Interviews were audio-recorded and transcribed, omitting any
identifiable information. The transcripts were then analysed using fra-
mework analysis, a pattern based approach using a framework matrix
to display summarised data and explore linkages between participants
accounts (Ritchie and Spencer, 1994).

Data were approached with a realist viewpoint, whereby partici-
pants accounts were viewed as grounded in reality, whilst acknowl-
edging the role of social context (McEvoy and Richards, 2003).

The study team was multidisciplinary. The first author and lead
analyst and second author who supported the analysis were health
service researchers, whilst a psychiatrist specialising in psychotherapy
and a general practitioner provided supervision and oversight of the
analysis. The credentials and possible influences of the authors on the
study conduct and analysis are provided in detail in Supplementary
Table B.1.

An organising framework, shown in Table 2, was created to index

Positive psychology
component

Description Component adapted from Seligman et al.
(2006)

Strengths quiz Participants select five character strengths from 24 statements Values in Action Inventory of Strengths
(VIA-IS)

Strengths plan Based on selected strengths the website provides a tailored suggestion of how to use a selected
strength and provides a space to record a plan

Cultivation of signature strengths

Good things The website gives space for participants to record good things that happen and why Blessings journal
Enjoy Audio instructions guide participants on using their five senses to enjoy physical sensations and give

a space to record enjoyable moments
Savouring

Connect Tips are provided on having positive conversations with others and space is given to record these
connections

Active constructive responding

Saying thanks The participant is encouraged to say, text or email thanks to someone who has helped him or her and
record it online

Gratitude letter

Sharing strengths Based on selected strengths the website provides a tailored suggestion of how to share their strength
to help others and provides a space to record a plan

Gift of time

and may not help people cope with the real and complex issues they 
face (Moskowitz et al., 2012).

To date however, few studies have investigated the acceptability of 
delivering positive psychology online. One study reported that almost 
60% of participants with depression were indifferent to, or dissatisfied 
with, an online intervention using components of positive psychology 
however, this study did not collect data on reasons for dissatisfaction 
(Bolier et al., 2013a). These researchers suggested that participants 
might have been dissatisfied with the intervention content, and felt 
unable to complete it, or that the intervention website may have lacked 
suitably attractive design. The lack of acceptability data limits the de-
velopment, evaluation and implementation of potentially effective in-
terventions for people with depression.

Qualitative studies are a useful way of exploring patient experiences 
of interventions and have often be used to understand acceptability of 
and engagement with other therapeutically oriented online interven-
tions (Knowles et al., 2014). The aim of this study was to explore the 
views of participants who had recently used an online positive psy-
chology intervention within a feasibility study, to address the research 
question: What is the acceptability of an online positive psychology 
intervention for depression?

2. Method

2.1. Design

In an exploratory qualitative study purposively selected participants 
were interviewed about the acceptability of online positive psychology. 
The study conduct and reporting adheres to the consolidated criteria for 
reporting qualitative research (COREQ) (Tong et al., 2007).

2.2. Sampling

Participants were sampled from a feasibility study evaluating the 
delivery of an online positive psychology intervention to patients self-
identifying as depressed (ISRCTN96366571). The feasibility study re-
cruitment was self-referral in response to adverts in GPs, mental health 
services, counselling services and online. Eligibility for participation 
was checked during a brief telephone call with a researcher to ensure 
participants were aged ≥18, had regular internet access, sufficient 
command of English and endorsed of one of the Whooley screening 
items (Whooley et al., 1997). Following online consent and baseline 
questionnaire completion, participants were provided with intervention 
access for six weeks. They were invited to log in and practice any 
component once per week for six weeks, receiving weekly reminders of 
this, with the option of more frequent practice.

Table 1 summarises the intervention content, which adapted com-
ponents from positive psychotherapy (Seligman et al., 2006).

Table 1
Positive psychology components used in self-help website.



the transcript data. Its development was partly inductive, e.g. based on
factors observed during initial familiarisation, and partly deductive,
e.g. based on prior knowledge and existing literature (Gale et al., 2013).
The framework was checked and refined by the second author to ensure
no categories were omitted or overlapping.

Once indexed, data summaries were created that reduced the data
whilst keeping the participants' voice (Gale et al., 2013), using the
NVivo 10 framework tool (QSR International Pty Ltd., 2012). The
second author reviewed a selection of 20% (n= 5) transcripts to ensure
the credibility of the indexing and summaries (Morse et al., 2002).

Mapping and interpretation involved reading across the framework
(by participant), reading down (by subcategory), detecting elements,
organising these into dimensions and combing findings into higher-
level themes. The framework tool enabled analysts to identify and
compare explanatory factors between participants. This process of ab-
straction and interpretation involved moving back and forth between
the transcripts, the framework and the emerging themes (Ritchie and
Spencer, 1994). Throughout this stage the authors met regularly to
discuss the emerging patterns, linkages, and explanations to ensure
these were distinct, credible, and trustworthy (Morse et al., 2002).

3. Results

3.1. Sample

Twenty-three participants, of 43 that were approached, took part.
Reasons for not participating included actively (n= 4) or passively
declining, i.e. not responding to requests for interviews (n=10), or not
attending arranged interviews due to mental health (n=4), or other
practical issues (n=2).

Participants were predominantly female (70%), were on average

36 years of age (range 18–58) and reported moderately severe symp-
toms of depression, according to their median score of 18 on the PHQ-9,
measured at baseline as part of the feasibility study (range 5–25).

The sample included sufficient participants of the required age,
gender and range of depression severity in those with below average
(n= 9) and above average logins (n= 12). However, the sampling
frame target of seven participants with average logins was not achieved
(n= 2). Non-completers of the interviews had slightly lower use of the
intervention compared to those who completed it but there were no
other demographic differences between completers and non-com-
pleters. Full details of participants are Supplementary Table B.2 and a
comparison to non-completers in Table B.3.

3.2. Overview of findings

In the analysis two subgroups of participants were identified with
differing perceptions of acceptability: those who perceived some benefit
from the intervention and those who perceived no benefit. These dif-
fering perceptions could be explained by two factors depicted in Fig. 2;
the extent to which participants perceived the intervention to be re-
levant to their depression and the extent to which they found the in-
tervention supportive and empowering.

The differing perceptions of benefit appeared unrelated to partici-
pants' depression profile (e.g. symptom severity, treatment history, and
treatment context) or to how much participants used the intervention.
For example, there were participants with mild and moderate depres-
sion in both subgroups. Further, it did not appear related to partici-
pants' digital literacy (e.g. daily experience with technology, its use for

Age and gender Females aged Males agedMales aged

Intervention logins

Below average (<4) 2 2 1 1 

Average logins (=4) 2 3 1 1 

Above average (>4) 3 2 1 1 

Females aged
Fig. 1. Final sampling frame for sample target (n=20)

Table 2
Organising framework developed to index qualitative data.

Category Subcategory

1.Effects of intervention 1.1 Management of thoughts and feelings
1.2 Behaviour changes
1.3 Seeing progression
1.4 Rewards for intervention use

2. Nature of self-help 2.1 Patient taking action
2.2 Understanding the why and how of activities
2.3 Feeling valued
2.4 Responsiveness to individual needs

3. Feeling connected 3.1 Direct social networking with other users
3.2 Indirect social support
3.3 External support services

4. Person-intervention fit 4.1 Familiarity with depression
4.2 Current treatment context
4.3 Familiarity with intervention content
4.4 Mental health app/website familiarity
4.5 Digital literacy
4.6 Perceived usefulness of online writing
4.7 Personality

5. Fit with depression 5.1 Depression affecting intervention access
5.2 Depression affecting benefitting from
intervention
5.3 Activities understand/acknowledge depression
5.4 Resources about depression

Some benefit No benefit 

Recognising small 

achievements, pleasures, 

awareness of strengths, new 

activities. Shorter and longer 

term benefits 

Unhelpful and unable to benefit 

from. Highlighted depression 

and low functioning 

Factor 1: Relevance to depression 

Tone of positivity OK, credible 

intervention components 

Positivity overwhelming and 

disconnected from experiences, 

exercises unrealistic and ‘typical’ 

advice 

Factor 2: Feeling empowered vs. unsupported 

Appreciate invitation to take 

action and gain sense of 

autonomy and value 

Struggle to motivate self to take 

action and have sense of 

isolation  

Fig. 2. Explanatory factors of differing perceptions of the benefit online posi-
tive psychology intervention.



“It kind of gets you thinking about what's going on in your experi-
ence at that point in time, rather than um, just wondering around
letting it all go past you basically, because you're caught in your own
head with your own thoughts. So it was nice to sort of like someone
saying like ‘kind of pay attention to this’. It kind of brings you to the
present really.”

(Participant 188, M, above average logins)

The strengths focus was appreciated as it helped participants to
recognise personal strengths, provided a confidence boost and made
participants feel more hopeful.

“I did like the one a lot about finding a strength and sharing a
strength ‘cos I think when you feel really low you tend to think you
haven't got any strengths. So that's really positive to think about a
strength and share it with someone.”

(Participant 132, F, above average logins)

Participants in this subgroup varied in how long they felt the in-
tervention benefits lasted. One view was that whilst the impact was
positive, it was brief.

“I'd do the exercise and […] I'd see some positivity and stuff but then
‘cos of my mood it fluctuate so much it's hard to regulate my mood,
then maybe like even an hour later I could go downhill bit by bit.”

(Participant 260, F, above average logins)

Despite the limited impact, participants recognised it was still useful
to have the positive experience. For others, intervention benefits lasted
longer. Participants noticed behavioural changes, such as being more
social, being more aware of others' needs and completing a greater
range of activities,

“I think it made me a bit more active again, because […] like just
going for a walk round the park and then that made me want to do
sport again […]. So I guess it could have been recording that doing,
going for a walk was a good thing to see that I had done something
then made me want to go for another walk, and that made me want
to do some sport and then doing exercise in itself is a little bit of good
isn't it? So [0.5] I guess it opened up a chain.”

(Participant 198, M, above average logins)

3.3.2. No benefit
In contrast, other participants perceived no benefit from the inter-

vention and described how it did not resonate with them.

“I have been going through quite a bad time the last few months, so
um, [0.4] I didn't, agh [sighs[…] I didn't really find it particularly
helpful. I kind of went on it now and again […] but I didn't really
feel [0.3 sighs heavily] sort of totally connected to […] I think a lot's
been going on so it was kind of…I'm not seeing a lot of positive
thinking really.”

(Participant 159, M, average logins)

This idea that this particular intervention was not suitable was not a

particular concern for some.

“I had different types of help: like group therapy or one-to-one
therapy or body therapy – you know, like I had a few things, so it
was a bit like it's not the therapy is shit; it's just like this just didn't
work, like this wasn't for me”

(Participant 253, F, below average logins)

Others found it more concerning that the intervention did not
benefit them and reported that it highlighted their depression and
confronted them with it. Participants described already feeling less
capable when depressed and that not finding the intervention beneficial
felt like another failure.

“There was only one activity that I did, I think twice, which was
about changing the way, like writing down the positives out of
something rather than thinking of it in a negative way[…] I liked the
activity but then it also made me feel as if: um, why am I not
thinking this way for example – if that makes sense. […]. like why…
um, if they're basically suggesting that you should think this way
why is that everybody else does think that way but not myself.”

(Participant 179, F, below average logins)

Participants who did not perceive the intervention as beneficial
responded negatively to the idea of keeping a written record of the
exercises online. Participants described feeling like they were being
asked to write ‘essays’ and that this was not useful.

“I can write my Strengths on my own piece of paper you know, and
throw away. I can write some Good Things on there and throw
away. And the only thing you have on there that I couldn't do on
paper is ‘Connect’ you know? That's the only thing. But I can go to
Facebook and connect with people with depression on there. It
doesn't appeal to me you know to be really honest it's just a generic
website where I type things on there you know.”

(Participant 258, M, below average logins)

3.4. Factor 1 explaining acceptability: Relevance to depression

The first factor that seemed to explain the differing perceptions of
intervention benefit was the extent to which the intervention was
perceived to be relevant to depression.

3.4.1. Extent of feeling understood and relevant to needs
Those who perceived some benefit from the intervention broadly

reported that they found the tone of the intervention accepting of de-
pression. They mentioned that although the components might appear
difficult in the face of depression, such as finding a good thing when
you feel negative, they nevertheless found at least one relevant com-
ponent.

“It can actually be quite challenging because you might think
nothing good has happened, everything in my life is bad or whatever,
you know you might have that sort of catastrophising feeling, but I
think it's good because you're really having to focus and find
something um, that was good. And of course there are good things
that happen. You know, however small it is.”

(Participant 102, F, above average logins)

Participants differed in which intervention component they found
most relevant. For some the ‘strengths plan’ and ‘sharing strengths’
exercises were less relevant as they required a big change in thinking.

“I just felt um, you know ‘cos it was asking you to think about the
good things about yourself, initially when I read that I thought ‘oh
shut up, there's noth[ing], I don't have anything good about myself
[laughter]’. So I can't use this site. Er, [0.5] I am quite used to
thinking that, so I guess that didn't affect me that much but it
wasn't…[0.8] it was hard to think the opposite to what I think about

health management). For example, participants in both subgroups dis-
cussed that they had a range of experience with technology both in 
their day-to-day life, but also for managing their health.

3.3. Subgroups

3.3.1. Some benefit
Participants who perceived some benefit from the intervention de-

scribed that it helped them to recognise and acknowledge small day-to-
day achievements that they would have otherwise discounted. 
Participants reported being more aware of daily pleasures and subse-
quently feeling calmer or more joyful. The intervention helped to in-
terrupt the downward spiral of negative thinking or overthinking ty-
pifying depression, and improved participants' frame of mind.



myself”
(Participant 177, F, below average logins)

For others, the strengths aspect was a useful source of ideas and
helped reinforce one's positive actions.

Despite finding some intervention components relevant participants
discussed how their depression affected their ability to make full use of
the intervention. Participants discussed that that when feeling low they
had less mental energy to give. Also as a consequence of not being very
active, participants reported having few ‘good things’ or moments they
had enjoyed to add to the site. Consequently, participants recognised
they might have had more benefit had they been feeling a little better.

In contrast, the subgroup of participants who perceived no benefit
reported that the intervention content appeared irrelevant to their
needs, which was an insurmountable issue. The intervention was ex-
perienced as too positive, seemed to ‘mask’ their feelings and thus felt
disconnected from their experience.

“I think it just mentioned all the good points and it makes you feel
you can't achieve; […] to me it's not acknowledging the depression,
it's just saying these are all the positive things, but where is about
your illness, so maybe more understanding that when you feel down,
just linking it rather than saying ‘this will make you happy’ – be-
cause even happy things don't get rid of the depression – they can
help and it's not…it didn't feel it was acknowledging that kind of
thing”

(Participant 160, F, above average logins)

These participants reported that it was overwhelming to receive
suggestions that seemed unrealistic for their situation.

“I guess something I found difficult is that it was…it's difficult to
describe; it was all these kind of like positive things, rather than
feeling like I was being kind of met where I was at, and kind of
working from there and moving up? I think that was something that
kind of overwhelmed me, was like how I needed to think of all these
‘good things’ and things that I ‘enjoy’ and it didn't really feel doable.”

(Participant 170, F, below average logins)

Participants who perceived no benefit described feeling unable to
complete the intervention components. They described how they were
unable to think of a single ‘good thing’ to add, nor were they experi-
encing pleasurable sensations to add to ‘enjoy’. Participants mentioned
feeling isolated from friends and so could not complete the ‘connect’
components and as they were not seeing themselves in a positive light
they could not identify, let alone share, their strengths.

3.4.2. Familiarity with intervention components
Whilst participants in both subgroups reported that the intervention

content was somewhat familiar (e.g. they had heard it previously),
participants responded differently to this. In those who perceived some
benefit from the intervention, familiarity with the content fostered the
intervention's credibility and reinforced techniques for managing their
depression.

“I used to try to do that [‘enjoy’] as well – try and focus on thing[s] –
but this is…motivates you more because it's actually not you doing
it; there's somebody else who's actually thought of this, so […] it is a
valid thing that I can do and it's more guided than your own thing:
so it's still quite useful.”

(Participant 157, F, above average logins)

Yet, not all participants who experienced benefit were familiar with
the positive psychology content, for some it was new.

In contrast, all participants in the subgroup who reported no in-
tervention benefit were familiar with the intervention content and felt it
was standard advice. Consequently, the intervention provided did not
add to what they already knew. In part, an issue was that participants
had tried and not benefited from the activities.

“Part of the reason I didn't use it so much was that it was already
similar to stuff that I was already doing? Um, and part of it ‘cos the
stuff that I was already doing didn't seem to be helping anyway
[laughs] so I thought not much point in doing more of it”

(Participant 152, M, below average logins)

For others, there was a sense that they had heard it all before and
therefore did not see the intervention offering anything relevant or
novel.

3.5. Factor 2 explaining acceptability: Feeling empowered vs. feeling
unsupported

The second factor that differed between participants was the extent
to which the intervention was perceived as empowering. Participants
had differing viewpoints of the emphasis on the person themselves
taking action. They also had different experiences of feeling valued by
the intervention.

3.5.1. Patient taking action
The subgroup of participants who benefited found comfort and a

sense of achievement came with being in control of the intervention.
They appreciated having a private space to document feelings and ac-
tivities. This appeared related to personal preferences for independently
getting on with things. Participants appreciated that the intervention
was ‘self-generating’, i.e. based on them taking responsibility for taking
action for themselves.

“That's definitely one of the um, big advantages of that: that it's
interactive and you can have your input and not just reading, re-
ceiving or, you know?”

(Participant 217, M, below average logins)

This idea of being motivated to take action was clearly contrasting
in those who perceived no benefit from the intervention. For these
participants, being invited to take action was difficult, as they struggled
to motivate themselves when left to get on with something and to
generate answers for the intervention components. For some, being
asked to take action was perceived as though they were to being told
what to do, almost like a child being given homework activities. They
saw themselves as being both the input and output of the intervention
and being asked to give without receiving a helpful response.

“I feel it was quite sort of limited – I don't know really why – but
then it's kind of like you're just left on your own; so in a way there's
no real input other than what you're putting in and so it's just like a
bit of a one-way process? So you're not…you're still not really getting
[0.4] the help.”

(Participant 159, M, average logins)

3.5.2. Feeling valued
Those who found some benefit experienced a sense of value from

the intervention.

“I felt like supported by something – even if it's not like a person
[laughs]. So maybe just like a little bit less alone”

(Participant 145 F, above average logins)

The site was described as a ‘friend in the corner’. Some related this
sense of supportiveness to the reminders received as part of the research
study, which felt like someone was thinking of them. Participants also
felt that indirectly the researcher was ‘there’ in the site as it had the
appearance of a live site that someone was taking care of, even if their
activity on the site was not being monitored.

In contrast, those who did not find a benefit discussed how it did not
seem to value them. They described feeling unable to relate to others in
wider society and so coming to the intervention looking for help and to
feel less alone, but instead were still talking to themselves. In part this



was to do with the site being automated.

“Some might feel really comfortable with doing it all remotely and
not really having a face in front of them and that made them feel
safe. But for me it's already quite robotic and quite impersonal and it
felt like oh no, it…I felt worse. Er, it just kind of accentuated the, the
loneliness.”

(Participant 253, F, below average logins)

4. Discussion

4.1. Main findings

This study developed an understanding of what makes online po-
sitive psychology interventions acceptable and potentially beneficial to
patients with depression. Acceptability was facilitated by participants'
perception of the positive psychology content as relevant to their de-
pression and the extent to which they perceived the self-help format as
empowering. Conversely, participants who experienced the positive
psychology content as disconnected from their depression, and the self-
help format as unsupportive reported a lack of acceptability and per-
ceived benefit. The differing perceptions appeared unrelated to mea-
surable factors, such as number of intervention logins or depression
profile (e.g. symptom severity, treatment history, and treatment con-
text) but appear to be attitudinal differences. The findings suggest that
matching patients to the psychological content of an online intervention
may facilitate acceptability. Secondly, the findings indicate that there
need to be different formats of online interventions including varying
levels of support to meet patients' differing needs.

4.2. Strengths and limitations

The main strength of this study is the purposive sampling, which
enabled a diverse sample with a range of experiences and viewpoints on
the online positive psychology intervention. A second strength is that,
to the authors' knowledge, this is the first qualitative study of patient
experiences of online positive psychology, thus enabling a systematic
analysis of patients' experiences. However, the study is limited by the
fact that participants often required access to the intervention during,
or prior to, their interview to refresh their memory of it. This sometimes
led to discussions of the appearance and design of the intervention
rather than the impact of its psychological content, data that had lim-
ited utility for understanding acceptability. A second limitation is that
above average users of the intervention were overrepresented in the
sample as those who used the intervention less did not agree to parti-
cipate in the interviews. This may limit the extent to which this paper
understands those who may have had less favourable perceptions. A
further limitation is that the researcher who developed the online in-
tervention conducted all interviews. This may have led to social de-
sirability bias, e.g. over-reporting acceptability or under-reporting ne-
gative perceptions. However, the data indicates that participants
reported a range of experiences and a multidisciplinary team conducted
the analysis, with excerpts provided to support authors' interpretations.

4.3. Clinical and research implications of findings

Previously researchers disagreed on the acceptability of positive
psychology interventions to those experiencing depression. The current
findings suggest that this disagreement may be a consequence of the
fact that patients have varying preferences for positive psychology in-
terventions. This suggests that whilst some do indeed find positive
psychology acceptable, as has been reported (Layous et al., 2011;
Schueller and Parks, 2012; Seligman et al., 2006), others find the ideas
overwhelming and irrelevant to helping them cope with their depres-
sion, as has also been suggested (La Torre, 2007; Moskowitz et al.,
2012). This would suggest that patients might need to be matched to

psychological content of online interventions in order to increase their
acceptability and potentially effectiveness. It has previously been sug-
gested that responsiveness to personal needs and sensitivity to patients'
identity is a key facilitator of acceptability in other therapeutically
oriented interventions (Knowles et al., 2014). This is understandable
given the context of online interventions if patients are unguided, there
is likely a need to feel the intervention is designed for them, rather than
just a generic one-size fits all approach.

The second finding that some patients liked and perceived value
from the self-help intervention, whilst others found this a somewhat
isolating experience, supports previous research suggesting it is difficult
to balance the levels of collaboration and connectedness in online in-
terventions. Knowles et al. (2014) argue that online interventions with
a low level of collaboration (e.g. without contact between experts and
peers) can feel empowering, but can also be perceived as burdensome.
Similarly, those with a low level of connectedness (e.g. without actual
interaction or identification) can enable privacy and safety yet can feel
isolating. It has been suggested that increasing the level of collaboration
and connectedness may improve how supported and empowered pa-
tients feel but risks promoting passivity and increasing burden
(Knowles et al., 2014). The implication is that online interventions
should include varying levels of support to meet patients' differing
needs, since it is unlikely to be possible to balance these varying de-
mands within a single intervention.

If further research is to investigate whether online interventions
should be matched to patient preferences for psychological content and
collaboration and connection with others, several aspects ought to be
addressed.

Firstly, it is unclear how one can reliably ascertain patient pre-
ferences. There has been much research and debate regarding how to
measure treatment expectancy in face-to-face psychological treatment,
which would indicate that this is a difficult task (Constantino et al.,
2012). Setting that aside, if it were possible to find out what patients
want, the question then becomes how to direct patients towards an
appropriate online intervention, without using up resources. Previous
research has used administrative staff or therapists to guide users to-
wards relevant content, in order to tailor their experience of the in-
tervention, which is thought to facilitate engagement (Carlbring et al.,
2011; Richards and Richardson, 2012). However, this limits the scal-
ability of interventions and undermines the apparent benefit of online
interventions that once developed, they require little further resource to
disseminate (Muñoz, 2010). Instead, this tailoring process could be
automated with a use of a short questionnaire, the results of which
could help identify an appropriate intervention. However, care must be
taken to ensure this does not create a barrier to entry, as again an ap-
parent benefit of online interventions is that they are easily accessible
for patients (Hill et al., 2017; Hollis et al., 2015). In future, research
must therefore focus on whether it is possible to match patients to in-
terventions, whilst also investigating technological solutions to this.
Throughout these stages of research there should be continual con-
sultation with potential users to assess and ensure acceptability, as re-
commended in the person-based approach to developing digital inter-
ventions (Yardley et al., 2015).

The above suggestions are based on the assumption that it is pro-
blematic for patients to engage in an intervention for which they are
unsuited, i.e. find unacceptable or perceive it not to be beneficial. It has
been argued that there may be opportunity costs for patients engaging
in online interventions that they perceive to be ineffective; not only
does it prevent them from accessing another intervention with a greater
chance of success, it may in future prevent patients from engaging in
treatment as they become pessimistic about their likelihood of benefit
(Murray et al., 2009). Future research is needed to investigate these
assumptions, as it is possible that there is no long term consequence for
patients who find an online intervention unacceptable, they simply stop
logging in and move on. Rather than waste further resource on devel-
oping the aforementioned solutions, the consequences of a lack of
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acceptability must be checked.

4.4. Conclusion

The findings suggest that the acceptability of online positive psy-
chology is influenced by patients' perception of the relevance of the 
positive in the context of depression. Acceptability was also influenced 
by patients' perception of self-help, either as empowering or un-
supportive. Future research should investigate the importance of the 
therapeutic orientation of online interventions and the role of support 
and whether patients' preferences for these can be reliably identified. 
This could help to target online self-help in clinical practice.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.invent.2018.07.003.
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