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HIGHLIGHTS

Four Immeasurables Meditation reduces depressive symptoms in various populations.
Large effect sizes were observed in samples with depressive disorders.

Effects differ across Four Immeasurables Meditation protocols.

Meditation practice and effect are not directly associated.

Mindfulness and self-compassion are important mechanisms of change.
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ABSTRACT

The Four Immeasurables Meditations (FIM) intervention have been shown as a promising intervention for re-
ducing depressive symptoms. The current study is a systematic review of FIM intervention effects on depressive
symptoms. Among 192 empirical research articles on FIM published before May 2019, 40 independent trials
from 35 records measured depressive symptoms. The meta-analysis included 21 randomized controlled trials
(RCT; n = 1468) and 16 uncontrolled trials (n = 376). The results supported overall effectiveness of FIM on
depressive symptoms (d = 0.38 for RCT and d = 0.87 for uncontrolled trials). Moderator analysis indicated the
effects differed across protocols, and effects were smaller in RCT using active control groups. No significant
differences were observed for participant type, measures, intervention length, or intervention components.
Individual studies found no direct association between meditation practice time and effects, and mindfulness and
self-compassion were widely supported as mechanisms of change. Current evidence supports FIM as an effective
intervention for reducing depressive symptoms, but additional studies with more rigorous designs using active
control groups are needed. Further investigation should be encouraged regarding specific protocols and parti-
cipants, the contribution of meditation practice, and other mechanisms such as positive emotions.

1. Introduction

suicide (World Health Organization, 2017). People with a depressive
disorder diagnosis experience these symptoms more frequently, and

According to the world health organization, depression is one of the experience higher rates of reduced function. Depressive symptoms are
most prevalence mental health problems in the 21st century. Depressive also widely experienced by people with other mental or physical dis-
symptoms take various forms, such as feeling sadness, lack of interest or orders and even those without serious health problems (Schweizer,
pleasure, change in appetite or sleep, feeling worthless, and thoughts of Kievit, Emery, & Henson, 2018). In recent years, mindfulness-based
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interventions have been considered effective for reducing depressive
symptoms (Goldberg et al., 2018). For example, a recent meta-analysis
supported that mindfulness-based cognitive therapy can effectively
treat major depressive disorder and prevent recurrent depression
(Tickell et al., 2019). With further development of mindfulness-based
interventions, other Buddhist meditations received more attention
(Hofmann, Grossman, & Hinton, 2011; Rosenzweig, 2013). Among
them, the Four Immeasurables Meditations (FIM) have been considered
promising interventions for effectively reducing depressive symptoms
(Hofmann et al., 2015).

As the name indicates, FIM aim to cultivate four prosocial attitudes
or four immeasurables: loving kindness (friendliness), compassion
(willing the suffering of others to cease), appreciative joy (happiness
regarding others' successes), and equanimity (a calm attitude toward
others' fate based on wisdom; Zeng, Chiu, Wang, Oei, & Leung, 2015).
Usually, FIM practitioners silently repeat blessings for an imagined
person, and the details are adjusted to cultivate different attitudes:
loving-kindness meditation blesses a person with phrases like “may you
be happy,” compassion meditation blesses a person in suffering with
phrases like “may you be free from suffering,” appreciative joy medi-
tation blesses a person in success or happiness with phrases like “may
you not lose what you gain,” equanimity meditation imagines various
fates of others and repeats sentences like “he or she is the bearer of his
or her fate” (Sujiva, 2007). It is notable that FIM is also referred like
‘loving-kindness and compassion meditation’ (Hofmann et al., 2011).
One reason of this is because loving-kindness meditation and compas-
sion meditation are widely used, whereas studies focused on appre-
ciative joy meditation just emerged in very recent years (Zeng, Chan,
Liu, Oei, & Leung, 2017). To be consistent with Buddhist theory, as well
as avoiding confusion between general references for all subtypes and
references for a specific subtype, the term FIM (Zeng, Chan, et al,
2017) was used in the current study. Additionally, the targeted person
in FIM progresses from easy to difficult, that is, starting with oneself or
friends, then to neutral persons, and finally to disliked people or all-
beings (Zeng et al., 2015).

Empirical studies on FIM have grown rapidly in recent years
(Galante, Galante, Bekkers, & Gallacher, 2014), with two kinds of
beneficial effects commonly investigated. First, a series of studies
showed that FIM practices could generate immediate positive emotions,
and multi-week FIM interventions enhanced positive emotions in daily
life (see Zeng et al., 2015 for review). Second, many studies showed
that FIM interventions could cultivate positive attitudes and decrease
negative attitudes toward oneself and others (Kang, Gray, & Dovidio,
2015). These two types of beneficial effects directly countered symp-
toms such as lack of pleasure and negative attitudes toward self, which
suggests that FIM are promising for reducing depressive symptoms.
Some research groups have tested FIM interventions for treatment of
clinical depressive disorders (Hofmann et al., 2015; Schuling et al.,
2018), but these studies had small sample sizes and required statistical
summaries across studies to draw stable conclusions. Furthermore,
many studies measured depressive symptoms as secondary outcomes
among many other outcome variables (e.g., Finlay-Jones, Xie, Huang,
Ma, & Guo, 2018), which required a systematic summary of the results
that were dispersed in reports. Additionally, although some scholars
suggested that FIM interventions were promising for reducing depres-
sive symptoms (Hofmann et al., 2015; Shahar et al., 2015), the findings
were not consistent across studies and null results or even increased
depressive symptoms were reported in many studies (e.g., Mascaro,
2012), requiring meta-analysis to evaluate the results and identify the
potential factors that led to discrepancies. At present, there have been
no systematic reviews or meta-analyses of FIM intervention effects on
depressive symptoms. Two previous reviews summarized the effec-
tiveness of FIM for treatment of various clinical disorders or subclinical
mental problems (Graser & Stangier, 2018; Shonin, Van Gordon,
Compare, Zangeneh, & Griffiths, 2014), but they did not include de-
pressive symptoms in the non-clinical samples. Additionally, these
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reviews covered many outcome variables, and only provided a basic
narrative summary on whether depressive symptoms were significantly
changed. That is, they lacked a statistical summary of the findings and
did not provide in-depth explorations of factors influencing the effects
on depressive symptoms. In sum, the current status of FIM interventions
for treatment of depressive symptoms is still unclear and a review of the
published evidence in the literature is needed.

Thus, the current study intended to provide a comprehensive review
of FIM intervention effects on depressive symptoms. Whenever appro-
priate, meta-analyses were conducted to provide a more objective
evaluation of the effects across studies and narrative summaries were
included to capture the information that could not be evaluated by
meta-analyses. In addition to overall effectiveness, the current review
focused on the following issues: First, previous studies found that
emotion regulation effects differ between clinical and non-clinical
samples (Garnefski et al., 2002), and between adults and adolescents
(Zimmermann & Iwanski, 2014). Thus, the current review compared
the effects of FIM across different samples. Second, previous reviews on
the effects of positive emotions did not find evidence that FIM inter-
vention length influenced the results (Zeng et al., 2015), and also found
that the amount of meditation practice in FIM interventions had limited
associations with outcomes (Zeng, Chio, Oei, Leung, & Liu, 2017).
Furthermore, recent laboratory studies showed that subtypes of FIM
(appreciative joy meditation versus compassion meditation) had dif-
ferent effects on positive emotions (Zeng, Chan, et al., 2017). Therefore,
the current review illustrated how these structural and component
variations of FIM interventions influenced the effectiveness of FIM in-
terventions on depressive symptoms. Third, we investigated the un-
derlying mechanism of FIM intervention effects on reducing depressive
symptoms.

2. Method
2.1. Literature search

The literature search first identified all the FIM studies published in
English before May 1st 2019, then investigated the effectiveness of FIM
depressive symptoms. Cochrane Central Register of Controlled Trials, ISI
Core Collection, Medline, ProQuest Dissertations & Theses, and PsycInfo
databases were used to identify FIM studies. The search query used
across title, keywords, and abstracts were “immeasurable OR kindness
OR compassion OR ((Appreciative OR Sympathetic) AND Joy) OR
equanimity OR metta OR mudita OR karuna OR upekkha” combined
with “Meditat*”, adjusted for different databases. After excluding du-
plicates, all studies that might fit the systematic review were obtained.

2.2. Selection of studies

The inclusion criteria were (a) English language articles published
in academic journals or dissertations; (b) empirical studies that focused
on multi-week FIM interventions; and (c) studies with quantitative
measurements of depressive symptoms. The exclusion criteria were
opposite to the inclusion criteria without additional limitation, except
for two situations: (1) interventions where FIM accounted for < 50% of
the major practices were not considered FIM interventions (e.g., Graser,
Hofling, Welllau, Mendes, & Stangier, 2016); and (2) practices that
induced love or compassion through imaging the receipt of love or
compassion from others (e.g., compassion focused imaging; Judge,
Cleghorn, McEwan, & Gilbert, 2012) were not considered FIM (ac-
cording to Shonin et al., 2014; Zeng et al., 2015).

Two authors independently reviewed the titles and abstracts to
identify potential empirical FIM articles, then each full article was in-
dependently reviewed by two authors to identify whether it was an
empirical FIM study. The reference lists of identified empirical studies
and previous FIM reviews were checked for missing studies. Finally, the
empirical FIM studies were screened by two authors to identify those
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that met the criteria for the current review. Any discrepancies were
discussed until a consensus was reached with help from a third author.
Article authors were contacted for missing data, although not all au-
thors replied or provided useful information.

2.3. Data extraction and coding

The dpp. (standardized mean difference for a pre-post-control de-
sign) served as the effect size for RCT, and Cohen's d (the standardized
mean difference for a pre-post design) served as the effect size for un-
controlled trials. If dj,p. or Cohen's d were not reported directly, effect
sizes were computed as follows: (1) transforming the explained pro-
portion of total variance in an analysis of variance (7 into dppe, (2)
transforming F values into dpp. according to Thalheimer and Cook
(2002), or (3) calculating effect sizes with means and standard devia-
tions according to Morris (2008). The missing correlation value be-
tween pre- and post-intervention was imputed as 0.5 (Follmann, Elliott,
Suh, & Cutler, 1992).

The studies were coded for participant type (adults, adolescents;
healthy people, people with depressive disorders, people with other
clinical conditions), study design (iRCT, uncontrolled) and control
conditions (wait list control, active control), protocol, intervention
length, intervention components (e.g., FIM subtypes, focusing on self or
others), depressive symptoms measures, long-term effects, mediator,
moderator, and meditation practice. Additionally, the quality of each
study was evaluated according to the Cochrane assessment for risk of
biases. For inconsistent coding, objective information (e.g., intervention
length) was checked according to the article, while subjective judg-
ments (e.g., intervention components) were discussed by the two co-
ders. All coding discrepancies were resolved through these processes.

2.4. Strategy of meta-analyses

The meta-analyses were conducted using R, version 3.5.1. The
random-effects model was chosen as the theoretical approach for meta-
analysis (Hedges & Vevea, 1998). The inverse of total variance
(Hartung, Knapp, & Sinha, 2008) was used to weight each study and
compute the average effect size. For both types of standardized mean
difference (SMD; d,,. and Cohen's d), a value < 0.2 indicated a small
effect size, a value between 0.2 and 0.8 indicated a medium effect size,
and a value larger than 0.8 indicated a large effect size (Cohen, 1988).
Funnel plots were used to investigate publication bias. The Trim and
Fill test (Duval, 2005) and Orwin's Failsafe N (Orwin, 1983) were ap-
plied to explore publication bias.

Heterogeneity was tested with the Q test (Hedges & Olkin, 1985), 2
statistic, and 7> value (Higgins, Thompson, Deeks, & Altman, 2003).
Moderator analyses were conducted to examine whether specific
characteristics could explain heterogeneity. To develop statistically
meaningful moderator analyses, the moderators were finally coded as
follows: (1) participant type included: (a) healthy adults, (b) adults with
clinical conditions, and (c) adolescents. Adults with clinical conditions
were further divided as (bl) depressive disorders and (b2) other con-
ditions. (2) Control conditions for RCT included (a) waitlist control
group and (b) active control group. (3) Measures included coded levels
for measures that were used in more than one trial, and revisions or
short forms of the same instrument were coded as one instrument. For
example, Beck Depression Inventory (BDI) and BDI-II were coded to-
gether, and the 21-item and 42-item versions of the Depression Anxiety
and Stress Scale (DASS) were also coded together. (4) Intervention
length included (a) high-intensity interventions, conducted over con-
secutive days and (b) low-intensity interventions, which were multi-
week interventions with one or two sessions per week. The low-in-
tensity interventions were further coded according to the length of the
entire intervention. (5) Intervention components were coded in three
types: (a) self-compassion interventions, which emphasized self-com-
passion and the meditation blessings for oneself accounted for at least
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Fig. 1. Flowchart of studies selection.

half of the total meditation practice; (b) other-compassion interven-
tions, which clearly emphasized compassion and meditation blessings
for oneself accounted for less than half of the total meditation practice;
(c) other interventions, which did not focus on self-compassion or
compassion for others, or did not clarify components. (6) Special pro-
tocols included protocols that were applied in more than one trial.

3. Results
3.1. Search results and characteristic of studies

The literature search flowchart is shown in Fig. 1. The initial lit-
erature search collected 1283 non-duplicated records, and 304 full
documents were accessed based on their title and abstract. A total of
135 journal articles and 32 master/doctoral dissertations were identi-
fied as empirical FIM research, and additional 24 journal articles and
one dissertation were added from other resources (e.g., citations in
articles). Therefore, there were 192 records that included empirical FIM
research; 113 (i.e., 59%) were published on 2015 or later. A list of the
192 records of FIM research and reasons for exclusion of other fully-
accessed documents are available upon request. A total of 40 inter-
ventions from 35 records met criteria for the current review.

Among the 40 interventions, 23 interventions were RCT studies, 15
were single group studies that compared pre- and post-interventions,
and the remaining two interventions were quasi-RCT studies that
compared FIM with other conditions in a non-randomized design. The
intervention group in Wong (2011) was extracted and analyzed as an
uncontrolled pre-post comparison, while the intervention by Brito-
Pons, Campos and Cebolla (2018, Study 2) was removed because the
intervention group came from an included RCT study (Brito-Pons et al.,
2018, Study 1). Overall, these included 40% high risk, 12% low risk and
48% unclear risk across all studies and risk categories. The evaluation
of each study is shown in Table A.1 in the Appendices.

3.2. Meta-analyses for randomized controlled trials

3.2.1. Handling of effect sizes

Among 23 RCTs, two studies lacked critical data for meta-analysis
(Fredrickson, Cohn, Coffey, Pek, & Finkel, 2008; Shapira, 2012). The
remaining 21 studies in the meta-analyses included 1468 participants.
Three studies compared one FIM intervention with two control condi-
tions, and the weighted average effect sizes were used for the final ef-
fect sizes (Desbordes et al., 2012; Mongrain, Barnes, Barnhart, & Zalan,
2018; Weytens, Luminet, Verhofstadt, & Mikolajczak, 2014). One study
compared three types of FIM interventions with one control condition,
and thus the three effect sizes were independent (Baltman, 2017). An-
other study computed two effect sizes with the same group of partici-
pants, and the effect size with the larger samples was used (Gonzalez-
Hernandez et al., 2018). Thus, the RCT meta-analysis included 23 in-
dependent effect sizes. The information used for the meta-analyses are
shown in Table 1, and additional information (demographic informa-
tion, long-term effects, and contribution of meditation practice) is
shown in Table A.2 in the Appendices.
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Fig. 2. Forest plot for meta-analysis for RCT studies.

3.2.2. Overadll effects studies with smaller sample size, which tended to be less influential.
The weighted average effect size across 23 independent effect sizes Moreover, Orwin's fail-safe N was 23, indicating that at least 23 addi-
was dppe = 0.38 (95% CI = [0.24, 0.51]), indicating a medium effect of tional studies with an effect size near zero would be needed to nullify
FIM intervention in reducing depressive symptoms across designs. the effect. The Trim and Fill test suggested imputing one missing case to
Fig. 2 shows the forest plot, indicating large variation among the ob- make the plot symmetric, but the average effect size (0.40) after im-
tained effect sizes. Heterogeneity was confirmed by the Q test and I* puting was even higher than the original one. Therefore, the impact of
statistics, with Q(22) = 672.97,p < .001, and I = 96.7% (z2 = 0.09). publication bias was minimal and did not threaten the results.
The significant heterogeneity indicated a need for moderator analysis.

The funnel plot (see Fig. 3) shows asymmetrical publication bias, as .
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Fig. 3. Funnel plot for meta-analysis for RCT studies.
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Standardised Mean

Study TE seTE Difference SMD 95%-Cl Weight
Alba (2013)1 0.32 0.1003 032 [0.12,0.51] 6.5%
Alba (2013)2 0.02 0.0645 0.02 [-0.11;0.14] 6.5%
Bluth & Eisenlohr-Moul (2017) 0.20 0.0426 020 [0.12;0.28] 6.5%
Bartels-Velthuis et al (2016)  0.48 0.0608 048 [0.37,060] 6.5%
Finlay-Jones et al (2018) 1.47 0.0466 147 [1.37,1.56] 6.5%
Hofmann et al (2015)1 2.99 0.2896 —= 299 [243;3.56] 5.8%
Hofmann et al (2015)2 1.86 0.3041 ——= 186 [1.26;246] 57%
Johnson (2010) 0.31 0.1114 0.31 [0.09;0.52] 6.4%
Kearney et al (2013) 0.32 0.0477 032 [0.23;041] 65%
Lang et al (2017) 0.65 0.0775 | 0.65 [0.50;0.80] 6.5%
Mdller-Engelmann et al (2019) 0.82 0.3900 = 082 [0.06;1.58] 52%
Neff & Germer (2013) 1.07 0.0978 ; 1.07 [0.88;1.26] 6.5%
Schuling et al (2017)1 0.26 0.1432 & 0.26 [-0.02;0.54] 6.4%
Schuling et al (2017)2 0.66 0.2277 = 066 [0.22;1.11] 6.0%
Uchino et al (2016) 1.97 0.2699 = 197 [1.44;249] 59%
Wong (2011) 0.93 0.0676 . 093 [0.80;1.07] 6.5%
Random effects model <> 0.87 [0.45; 1.29] 100.0%
Prediction interval I—# [-0.84; 2.58]
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Fig. 4. Forest plot for meta-analysis for uncontrolled studies.

missing smaller sample size cases. The fail-safe N was 16, indicating
that at least 16 additional null studies would be needed to nullify the
effect. The Trim and Fill test suggested imputing at least two missing
cases to avoid publication bias and result in a smaller average effect size
of 0.65. Even if the effect size was smaller, it still represented a medium
effect size, suggesting that our findings were credible.

3.3.3. Moderator analysis

Similar as the participant type results in RCT analysis, the difference
between healthy adult target effect sizes (d = 0.94, 95% CI = [0.20,
1.68], k = 6) and those of adults with clinical conditions (d = 0.90,
95% CI = [0.21, 1.59], k = 9) was not significant (Q(1) = 0.11,
p = .741). Within the subgroup of adults with clinical conditions, effect
sizes for people with depressive disorders (d = 1.43, 95% CI = [—0.54,
3.39], k = 4) were not significantly different from effect sizes for
people with other conditions (d = 0.44, 95% CI = [0.19, 0.69], k = 5),
Q(1) = 2.5, p = .114. The moderator effect for measures also was not
significant (Q(1) = 0.52, p = .471), where both BDI and BDI-II

(d = 1.03, 95% CI = [0.002, 2.06], k = 6) and DASS-21 (d = 0.60,
95% CI = [—1.30, 2.50], k = 3) showed large or medium impact for
FIM interventions reducing depressive symptoms. There were also no
significant differences between the three intervention types (Q
(2) = 3.21, p = .201). The confidence interval of the effect sizes for
self-compassion interventions included zero (d = 0.91, 95%
CI = [—-0.70, 2.52], k = 3), whereas the confidence intervals or the
effect sizes of other-compassion interventions (d = 0.51,
CI = [0.24,0.78], k = 4) and other interventions (d = 1.03; 95%
CI = [0.27, 1.80], k = 9) did not.

The difference between the low-intensity interventions (d 0.96,
95% CI = [0.65, 1.27], k = 13) and the Buddhist retreat (d = 0.42,
95% CI = [—0.74, 1.59], k = 3) was not significant (Q(1) 2.44,
p = .118). Furthermore, meta-regression evaluated the impact of in-
tervention length for the low-intensity FIM interventions, and showed a
marginally significant moderator effect (F(1,11) = 0.42, p = .53;
d = 0.232 + 0.088 * weeks). Unlike the above investigated mod-
erators, special protocols were found to be a significant moderator (Q
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Fig. 5. Funnel plot for meta-analysis for uncontrolled studies.



J. Ly, et al.

(3) = 24.84,p < .001). The confidence intervals of the effect sizes of
MSC (d = 1.28, 95% CI = [—1.24, 3.80], k = 2), protocols used in
Hofmann et al. (2015;d = 2.43, 95% CI = [—4.77,9.63], k = 2) and
Buddhist treatments (d = 0.42, 95% CI = [—0.74, 1.59], k = 3) in-
cluded zero, but mindfulness-based compassionate living (MBCL)
(d = 0.45, 95% CI = [0.03, 0.87], k = 3) provided positive confidence
intervals for the effect sizes.

3.4. Narrative review

Information on mediators, moderators, meditation practice con-
tributions, and long-term effects were coded. However, limited studies
have conducted a meaningful meta-analysis in current literature. Thus,
the information coming from individual studies were summarized in the
narrative form. Of note, the narrative review was based on all 40 re-
viewed articles, including the two articles that were not included in the
meta-analysis (Fredrickson et al., 2008; Shapira, 2012).

3.4.1. Potential mediators and moderators

Self-compassion and mindfulness were two of the most widely
tested mediators. Kearney et al. (2013) and Dundas, Binder, Hansen,
and Stige (2017) only tested self-compassion, finding that changes in
self-compassion significantly mediated or correlated with changes in
depressive symptoms. For those that tested both self-compassion and
mindfulness, three studies reported that both self-compassion and
mindfulness predicted change in depressive symptoms (Bluth &
Eisenlohr-Moul, 2017; LoParo, Mack, Patterson, Negi, & Kaslow, 2018;
Miiller-Engelmann et al., 2019). Neff and Germer (2013; Study 2) re-
ported that changes in self-compassion significantly predicted changes
in depressive symptoms, and further pointed out that changes in
mindfulness did not provide an additional explanation when changes in
self-compassion was included in the model. In contrast, Bluth, Gaylord,
Campo, Mullarkey, and Hobbs (2016) found that changes in depressive
symptoms were correlated with changes in mindfulness, but not with
changes in self-compassion. Additionally, one study reported that re-
sponders (i.e., those with a minimum 35% reduction in depressive
symptoms) had higher changes in mindfulness, self-compassion, and
attention flexibility than non-responders in both the intervention and
active control groups, but attention flexibility was the only significant
predictor for depressive symptoms when mindfulness, self-compassion
and attention flexibility combined predicted depressive symptoms
(Haukaas, Gjerde, Varting, Hallan, & Solem, 2018).

As for other variables, Johnson et al. (2018) also found that the
changes in self-criticism significantly predicted changes in depressive
symptoms, which was also reported by Miiller-Engelmann et al. (2019).
Uchino et al. (2016) reported that compared with social support,
change in social negativity had a closer association with change in
depressive symptoms, although the finding was only marginally sig-
nificant. Fredrickson et al. (2008) found that positive emotions directly
predicted changes in depressive symptoms and indirectly predicted
changes in depressive symptoms through mediation of eight variables
(mindfulness, pathways thinking, savoring the future, environmental
mastery, self-acceptance, purpose in life, positive relations with others,
and illness symptoms).

Two studies explored the potential moderators in depressive
symptoms changes. Finlay-Jones et al. (2018) hypothesized that per-
fectionism moderated the effects on depressive symptoms and other
variables, but they did not find the hypothesized significant differences.
Shapira (2012) explored whether self-criticism and neediness (i.e.,
maladaptive fears of rejection or loneliness) impacted the effectiveness
of interventions. The results showed that loving-kindness meditation
was more effective in general than the control condition at post-inter-
vention. Furthermore, such relative effectiveness also occurred in
people who were high in self-criticism and neediness and lasted from
post-intervention to one-month follow-up.
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3.4.2. Contribution of meditation practice

Among the reviewed studies, 16 independent trials reported on the
amount of meditation practice, and nine of them calculated correlations
with effects on depressive symptoms (see Table A.2, Table A.3 in the
Appendices). Three trials found that meditation practice time did not
predict any outcome variables (Haukaas et al., 2018; Mascaro et al.,
2018; Miiller-Engelmann et al., 2019), and the other six trials found
that meditation practice time predicted other variables such as hope-
fulness and anxiety but not depressive symptoms (three trials in
Baltman, 2017; Desbordes et al., 2012; Dodds et al., 2015; Reddy et al.,
2013). That is, no study found a direct relationship between the amount
of meditation practice and depressive symptoms.

On the other hand, some reports suggested an indirect contribution
of meditation practice. Neff and Germer (2013) reported that medita-
tion practice could predict self-compassion, and that self-compassion
could predict other outcomes including depressive symptoms. Simi-
larly, Fredrickson et al. (2008) supported that meditation practice
predicted positive emotions, which in turn predicted resources, and
finally, depressive symptoms. It is notable that these two studies did not
report direct associations between the amount of meditation practice
and depressive symptoms; therefore, whether there were significant
direct associations in these studies was unknown.

3.4.3. Long-term effects

Seventeen independent trials reported follow-up results after post-
intervention measures (see Table A.2, Table A.3 in the Appendices). The
interval from post-intervention varied from one week (Baltman, 2017)
to six months (Haukaas et al., 2018), and there were other problems,
such as high dropout rates at follow-up (e.g., Alba, 2013), and no
follow-up measure for the waitlist group (Brito-Pons et al., 2018).
Considering these issues, the current review summarized the long-term
effects in narrative ways, rather than meta-analysis.

As shown in Table A.2 and Table A.3 in the Appendices, most trials
found that the effects were maintained to follow-up, that is, pre-inter-
vention to post-intervention comparisons and pre-intervention to
follow-up comparisons were consistent in terms of their statistical sig-
nificance (e.g., Finlay-Jones et al., 2018), or there was no significant
difference between post-intervention and follow-up (e.g., Dundas et al.,
2017). The following seven studies found that significance levels were
different between pre-intervention to post-intervention and pre-inter-
vention to follow-up, although direct comparison between post-inter-
vention and follow-up was not available. Kearney et al. (2013) and
Miiller-Engelmann et al. (2019) reported that effects on depressive
symptoms became significant at follow-up. Arimitsu (2016) also em-
phasized that the intervention group showed significant decreases in
depressive symptoms from pre-intervention to follow-up, although no
time by group interaction was found in this RCT. On the other hand,
three studies reported that effects on depressive symptoms were no
longer significant at follow-up (Dodds et al., 2015; Johnson, 2010;
Shahar et al., 2015). Additionally, Shapira (2012) reported loving-
kindness meditation was more effective than the control condition at
post intervention but not at follow-up, and that relative effectiveness
among people high in both self-criticism and neediness was maintained
at one-month but not two-month follow-up.

4. Discussion
4.1. Current status of investigation and overall effects

A systematic literature search showed that empirical FIM studies
were still scarce, but new studies have increased sharply, with 59% of
studies published within the past five years. Nearly one-fifth (35 of 192)
of FIM studies measured depressive symptoms, although not all of them
highlighted depressive symptoms as a primary outcome. That is, de-
pressive symptoms were actually a commonly-evaluated outcome in
FIM studies, and the current review provided the first comprehensive
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summary of the findings that scarred across studies.

FIM interventions effectively reduced depressive symptoms in un-
controlled designs, and also showed comparative effectiveness in RCT
studies. At the same time, the effects showed heterogeneity across
studies. A closer look into the RCT studies suggested that the effect sizes
comparing FIM interventions with waitlist conditions seemed to be
larger than those comparing FIM interventions with the active control
group condition, although the subgroup analysis was not significant.
Particularly, FIM interventions were favored in most studies, but an
exception existed in comparisons with active control group (Mascaro,
2012). Additionally, long term effects measures had various interval
and mixed results; thus, whether there were essential changes from
post-intervention to follow-up is not yet clear. In sum, FIM interven-
tions are promising for effectively reducing depressive symptoms, al-
though effectiveness may vary under different conditions, as discussed
below.

4.2. Effects among different groups

To conduct meaningful comparisons, the participant groups were
coded into healthy adults, adults with clinical conditions, and adoles-
cents. While previous reviews were limited to depressive symptoms
among clinical or subclinical samples (Graser & Stangier, 2018; Shonin
et al., 2014), the current review found that half of the studies (21 of 40)
evaluated depressive symptoms among healthy adults. The meta-ana-
lyses supported that FIM interventions could effectively reduce de-
pressive symptoms in healthy adults. The specific clinical conditions
among adults with clinical conditions varied across studies. The meta-
analyses findings also supported that FIM interventions could effec-
tively reduce depressive symptoms for people with clinical conditions,
and the effect sizes for the clinical samples were quite close to the effect
sizes for healthy people, with no significant differences observed be-
tween the two types of samples. That is, although the effects of emotion
regulation technique were often different between healthy and clinical
samples (Garnefski et al., 2002), there was no clear evidence indicating
that the effects of FIM on depressive symptoms were different for
healthy and clinical samples.

The samples with depressive disorders were further divided from
samples with other clinical conditions, and there was no significant
difference between these two participant types. However, large effect
sizes were observed for trials on depressive disorders, which implied
that FIM was very promising for treating depressive disorders. The
limitation of such findings, as noted by the authors, was that the trials
lacked control conditions, which might have led to confounding with
other factors, such as medical treatments (Hofmann et al., 2015). Fur-
thermore, compared to other studies, the higher depressive symptoms
at baseline also provided more room for symptom reduction among
people with depressive disorders, and stronger expectancy effects may
have existed since these interventions targeted depressive disorders.
Considering that depressive symptoms were primary problems of de-
pressive disorders, studies with more rigorous designs were advocated
to draw solid conclusions for this promising application.

Finally, only three reviewed trials were conducted among adoles-
cents. FIM studies among adolescents were quite rare, with only five in
all of the identified FIM studies (see Kirby & Laczko, 2017; Pace et al.,
2013 for the other two). Because these three FIM studies varied in terms
of study design (uncontrolled or RCT) and participants (normal or at-
risk adolescents), statistical summary or further comparison with adults
was not meaningful. Nevertheless, these three studies showed the FIM
interventions, after adjusting for adolescents, were acceptable and
beneficial for adolescents (see Bluth et al., 2016; Reddy et al., 2013),
although more solid conclusions about their effects on depressive
symptoms or other outcomes require more evidence.
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4.3. Impact from different measures

As listed in Tables 1 and 2, the studies in meta-analysis used 13
different measures for depressive symptoms. The meta-analysis com-
pared measures used in more than one trial, and did not identify sig-
nificant differences in the measures as a whole. A notable issue was that
only one study used an other-rater depressive symptoms measure
(Hamilton Rating Scale for Depression; Hofmann et al., 2015); future
studies should rely less on self-report scales.

4.4. FIM intervention components

The current review included seven named protocols and 18 un-
named protocols or Buddhist retreats. Of these, 20 protocols had only
one trial. The protocol components varied in terms of meditation
practice and didactic components (e.g., psychoeducation), and it is
unfortunate that many protocol details were not well illustrated. Thus,
the current review coded different interventions into three types ac-
cording to the available information. The findings showed that all three
intervention types reduced depressive symptoms and we observed no
significant differences across types. That is, although self-compassion
was considered an important component with potential treatment ef-
fects, the current study did not find that interventions emphasizing
more self-compassion led to significantly better effectiveness. A notable
phenomenon is that the term “loving-kindness meditation” could be
used as a general reference for all subtypes of FIM or specifically for the
subtype that cultivates loving-kindness (Zeng et al., 2015), which made
it hard to identify which FIM subtypes were used in some protocols.
This issue had little impact on the current review, because all protocols
that did not focus on self-compassion or compassion for others were
coded as “other interventions.” Nevertheless, the exact FIM subtype is
important, considering that a recent study found FIM subtypes had
different effects on emotions (Zeng, Chan, et al., 2017). Therefore, we
strongly recommend that future studies clarify the intervention com-
ponents, especially the meditation practice.

Meta-analysis also evaluated effect sizes for protocols with at least
two RCTs or two uncontrolled trials, and the moderator analysis sug-
gested that different protocols may differ significantly in terms of their
effectiveness in reducing depressive symptoms. Among these protocols,
MSC showed large effect sizes in pre-post comparisons and medium
effect sizes in comparison with the waitlist control group. These results
support MSC as a promising intervention for reducing depressive
symptoms. However, the small number of studies that included MSC did
not provided sufficient evidence yet (i.e., 95% CI of estimated effect
size still included 0), and further comparisons between MSC and active
control groups are also needed. CBCT showed medium effect sizes in
RCTs, that were significantly smaller than those of MSC. However,
CBCT RCTs included both waitlist and active control groups.
Considering such confounding factors, more solid evidence is needed to
draw conclusions regarding the relative effectiveness between the two
protocols. As recently developed protocols, MBCL and the unnamed
protocol used in Hofmann et al. (2015) have only been studied with
uncontrolled trials. Meta-analysis supported a significant medium effect
size for MBCL. The protocol used in Hofmann et al. (2015) actually had
large effect sizes, although the small sample size resulted in non-sig-
nificant effect size in meta-analysis. It is also notable that in the current
review, all four trials in people with depressive disorders were based on
MBCL and the protocol used by Hofmann et al. (2015). Future studies
should use more rigorous designs to further evaluate the effectiveness
of these protocols for treating depressive disorders.

The Buddhist retreats showed non-significant but medium effect
sizes in uncontrolled designs. Buddhist retreats may differ from other
interventions in several ways, and the three reviewed trials were all
short term high-intensity interventions. Additionally, these retreats
provided by Buddhist institutions may involve more Buddhist compo-
nents, and may attract more people who are interested in Buddhism,
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although these details were not illustrated in the reviewed studies. It is
also notable that similar Buddhist retreats are frequently held (Alba,
2011), but the empirical research on their impact is quite scarce.

4.5. Intervention length and contribution of meditation

Meditation practice is time-consuming; thus, it is important to ask
whether longer intervention and more intensive meditation practice
would lead to better outcomes. This was considered an important issue
for the best practices of FIM and other meditation interventions (Zeng
et al., 2015). The current review found marginally significant associa-
tions between intervention length and effects in both RCT and un-
controlled trials. This was the first time that such an association was
supported by evidence, as previous meta-analyses did not find similar
association between intervention length and effects on positive emo-
tions (p > .349in Zeng et al., 2015). Our findings were consistent with
evidence from other therapies for depressive disorders showing that
reducing depressive symptoms requires sufficient time (Barkham et al.,
1996). However, the current analysis could not exclude the possibility
that studies with longer interventions simply allow more time for the
depressive symptoms to decrease, especially since further improvement
was observed at the follow-up in some studies. In addition, longer in-
terventions are not necessarily deeper or more intense, because other
factors such as meditation practice time were not included here.

Only a small portion of reviewed studies (11 of 35) investigated the
contribution of meditation practice time. None found a direct associa-
tion between meditation practice time and changes in depressive
symptoms, but two studies suggested indirect paths from meditation
practice to depressive symptoms through mediators, suggesting that the
contribution of meditation practice may be indirect, and thus the test of
direct association was not comprehensive. Of note, a previous review
pointed out several methodological factors that could result in under-
estimates or over-estimates of meditation practice contributions (Zeng,
Chio, et al., 2017). For example, self-reported meditation practice may
not be accurate, which could explain the cases where meditation
practice was not associated with any outcomes. Furthermore, the ob-
served association between meditation practice and effects was essen-
tially correlational, thus it does not exclude the possibility that people
who benefited more from the interventions were more motivated to
practice meditation. Additionally, among those studies reported follow-
up measures for depressive symptoms, none reported whether partici-
pants continued their FIM practice after the intervention ended. Thus, it
is unknown whether continuous meditation practice is necessary to
maintain the effects—an important point for best practices planning. As
noted by Zeng, Chio, et al. (2017), researchers should develop clear
theoretical hypotheses on how FIM practice contributes to certain
outcomes. For example, one may assume that FIM generates immediate
positive emotions, which change depressive moods in the short term
and thus require frequent practice; or one may assume that the FIM
experience changes the beliefs underlying self-criticism, permanently
altering the cause of depressive symptoms and thus no further practice
would be required. The reviewed studies consistently calculated the
total amount of meditation practice and change in depressive symptoms
throughout the interventions; future studies could develop more flex-
ible tests built on clear theoretical hypotheses. In sum, meditation
practice is the core component of the FIM interventions, but more in-
vestigations are required to understand its contribution and design the
best practices.

4.6. Mechanism of change

The above discussion noted the importance of understanding the
mechanism behind the effects, but few reviewed studies conducted
empirical tests on potential mediators of depressive symptoms (11 of
35). The association between mindfulness and depressive symptoms
was consistently supported across studies, although whether
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mindfulness is more important than other meditators had is still open to
debate. Such findings are consistent with the well-established evidence
that mindfulness benefits the treatments of depressive symptoms
(Goldberg et al., 2018). It is notable that many FIM interventions, in-
cluding the frequently used MSC and CBCT, started with one or two
sessions of mindfulness meditation (Neff & Germer, 2013; Reddy et al.,
2013). Thus, although the entire FIM interventions had mindfulness as
a potential mechanism, it is not clear whether the mindfulness change is
a result of FIM.

Seven studies supported the association between self-compassion
and depressive symptoms and one study did not. Given the limited
number of studies, the current review could not evaluate whether the
mediator role of self-compassion is protocol-dependent, that is, whether
self-compassion is more important for some protocols and less im-
portant for others. Nevertheless, the current review supported self-
compassion a contributor, and evidence beyond the FIM studies also
supported self-compassion as beneficial for treatment of depressive
symptoms (Muris & Petrocchi, 2017). Thus, future FIM protocols for
treating depressive symptoms should consider integrating self-com-
passion as a component, although how much and what kind of effort
(e.g., meditation, psychoeducation) is needed to cultivate self-com-
passion requires further investigation.

Other potential mediators were less investigated and more research
is required to draw solid conclusions. Notably, a lack of positive emo-
tions is a core symptom of depression, and the FIM effect on generating
positive emotions is an important reason that FIM has been used to treat
depressive disorders (see Hofmann et al., 2015). However, only one
study in the current review directly tested the mediator role of positive
emotions on depressive symptoms (Fredrickson et al., 2008). Most of
the reviewed studies did not list depressive symptoms as top priority in
their studies, and thus the specific mediators relevant to depressive
symptoms were not measured or tested. It is notable that different FIM
subtypes have different effects on generating positive emotions (Zeng,
Chan, et al., 2017). If future studies show that positive emotions are a
key mechanism for reducing depressive symptoms, future FIM inter-
ventions could apply meditation that more effectively enhance positive
emotions when intervening to reduce depressive symptoms. In a similar
vein, the mediating roles of attention flexibility (Haukass et al., 2018)
and social support (Uchino et al., 2016) are promising, but how they
contribute to depressive symptoms requires further investigation. Fur-
thermore, many FIM interventions only involved a small portion of
mindfulness meditation or FIM focused on the participants themselves,
but mainly about FIM focused on others. Therefore, in addition to
mindfulness and self-compassion, future studies should consider me-
chanisms associated more with FIM focused on others, such as social
connection (Lang et al., 2019). At the same time, other key variables
that are relevant to mindfulness meditation and depression, such as
decentering or rumination (Kearney et al., 2014; Lang et al., 2019), are
also worth to be explored as potential mediators.

Only two reviewed studies tried to identify individual differences as
potential moderators, and the robustness of those findings are un-
known. Additionally, Weytens et al. (2014) noted that their FIM in-
tervention suffered from high dropout, possibly because some trainees
disliked meditation, which implies that FIM interventions may not be
suitable for all. In fact, most of the reviewed studies only provided data
based on the completers, and thus the observed effects may not gen-
eralize to others and should be interpreted with caution. The current
review supported FIM interventions are promising for reducing de-
pressive symptoms, but there are many other effective interventions. In
addition to comparing FIM interventions with other interventions, it is
also important to identify who can benefit most from FIM interventions.

4.7. Limitations

The current systematic review and meta-analysis has several lim-
itations. First, the current meta-analysis did not follow a pre-registered
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plan, and some analyses were adjusted according to available data. This
post-hoc approach to analysis may lead to biased or unstable findings.
Second, given the limited numbers of studies, the different moderator
analyses may confound each other (e.g., Buddhist retreats and high-
intensity interventions are the same studies), and the power for the
moderator analyses was also low. Third, information on intervention
components was limited, so the coding for intervention components
may be subjective. Fourth, only studies published in English were in-
cluded. Despite these limitations, we believe the findings on the overall
effectiveness of FIM interventions on depressive symptoms are robust.
Although some limitations influenced the findings on moderator ana-
lyses, the moderator analyses and information from the narrative re-
view nevertheless provided a comprehensive picture of what is cur-
rently known, which will benefit future studies.

5. Conclusion

In sum, the effects of FIM interventions on depressive symptoms
have been evaluated across many studies, although not necessarily as
primary outcomes. Current evidence supports FIM interventions for
reducing depressive symptoms overall. However, more studies are
needed to evaluate the effectiveness of certain protocols. In addition,
more rigorous designs are needed, such as RCTs that compare FIM in-
terventions with an active control group. More attention should be paid
to details associated with best practices, including the necessary
amount of meditation practice, the mechanisms (mediators) and in-
dividual differences (moderators).
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