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Abstract Although loving-kindness meditation (LKM) has
shown some promise as a psychological intervention, little is
known about the effectiveness of LKM for reducing one of the
most prevalent mental health problems: anxiety. To build
knowledge in this area, we conducted a randomized controlled
trial, assigning non-clinical undergraduates to either a four-
session, group-based LKM intervention (n = 38) or a waitlist
control (n = 33). Self-reported anxiety, compassionate love,
and self-compassion were assessed at pretreatment, posttreat-
ment, and 8-week follow-up. Relative to control participants,
participants in the LKM intervention reported higher compas-
sionate love and self-compassion at posttreatment and higher
self-kindness (a component of self-compassion) at follow-up.
Anxiety ratings did not significantly differ between conditions
at posttreatment or follow-up. Study limitations and directions
for future research are discussed.
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Introduction

Loving-kindness meditation (LKM) has been practiced for
over 2500 years (Kornfield 1993), yet its utility as a psycho-
logical intervention has been explored only recently

(Hofmann, Grossman, and Hinton 2011). The aim of LKM
is to cultivate unconditional feelings of love, kindness, and
acceptance (Salzberg 1995). During traditional LKM, the
practitioner directs loving-kindness—in a stepwise fash-
ion—toward oneself, then toward loved ones, acquaintances,
strangers, and finally toward all sentient beings (Galante,
Galante, Bekkers, and Gallacher 2014; Hofmann et al. 2011;
Salzberg 1995). Like mindfulness meditation (see Kabat-Zinn
1994), LKM is versatile; it can be practiced at any time and in
a variety of postures (e.g., lying, sitting, walking; see
Hofmann et al. 2011; Salzberg 1995).

There is some preliminary evidence that LKM improves
health and well-being (Galante et al. 2014; Hofmann et al.
2011; Shonin, Gordon, Compare, Zangeneh, and Griffiths
2015). In a comprehensive review, Hofmann, Grossman, and
Hinton (2011) reported that LKM is associated with an in-
crease in positive affect and a decrease in negative affect.
Similarly, in a recent meta-analysis of 22 studies, Galante
et al. (2014) found that, relative to passive controls, kindness-
based meditation programs were moderately effective in en-
hancing mindfulness, compassion, and self-compassion and
alleviating depression.

Although extant data support the use of LKM for treating
depression, much less is known about the impact of LKM on
anxiety (see Galante et al. 2014). To the best of our knowl-
edge, there have been only three peer-reviewed, randomized
controlled trials (RCTs) that have tested whether kindness-
based interventions reduce anxiety in adults (Desbordes
et al. 2012; Neff and Germer 2012; Shahar et al. 2014). Two
of these were waitlist RCTs; Neff andGermer (2012) discovered
that an eight-session compassion intervention outperformed
waitlist in reducing anxiety among healthy (non-clinical) partic-
ipants, whereas Shahar et al. (2014) found that a seven-session
LKM intervention did not outperform waitlist in reducing anx-
iety among self-critical participants. Regarding active controls,
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Desbordes et al. (2012) found that a compassion intervention
was no more effective than a mindfulness intervention and a
health education intervention in reducing anxiety symptoms in
healthy adults.

Several shortcomings are apparent in this literature. First,
there is a lack of data on the effectiveness of LKM for anxiety.
Second, the data that do exist are derived from relatively small
samples (Ns range from 38 to 51), particularly composed of
non-clinical participants. Third, the findings in this area are
inconsistent, with one study reporting significant effects rela-
tive to waitlist (Neff and Germer 2012) and another reporting
non-significant effects relative to waitlist (Shahar et al. 2014).
Given the current status of the literature, it remains unclear
whether LKM is effective for alleviating one of the most wide-
spreadmental health problems: anxiety (see Grant et al. 2004).

The goal of this study was to assess the effects of an LKM
intervention, relative to waitlist control, on anxiety and on two qual-
ities ostensibly cultivated in LKM: compassionate love and self-
compassion. The anxiety measure selected for the current study
(State-Trait Anxiety Inventory-Trait Form; Spielberger, Gorsuch,
Lushene, Vagg, and Jacobs 1983) has shown responsiveness to
LKM’s effects in other research (Neff and Germer 2012).
Moreover, akin to research documenting positive results (Neff and
Germer 2012), we recruited and enrolled non-clinical participants.
The present study attempted to build on previous research by testing
LKM’s effects with a relatively large sample (i.e., N ≥ 55). We
hypothesized that (a) participants in the LKM intervention would
report decreases in anxiety and increases in compassionate love and
self-compassion from pretreatment to posttreatment and from pre-
treatment to follow-up, and (b) participants in the LKM intervention
would report lower levels of anxiety and higher levels of compas-
sionate love and self-compassion at posttreatment and follow-up,
relative to control participants.

Method

Participants

Participants were 71 undergraduate students from a public
Midwestern university. The sample was 77 % female with a
mean age of 19.1 years (SD= 1.17). About 78 % of the par-
ticipants identified as white/Caucasian, 17 % identified as
black or African American, 3 % identified as Hispanic or
Latino/Latina, and 2 % identified as Bother.^

Procedure

This study was conducted in the psychology department of a
Midwestern university. IRB approval was obtained, and all
ethical standards were followed; no adverse events were re-
ported throughout the duration of the study. An intended sam-
ple size of 55–60 participants was derived from a review of the

literature and from a power analysis using a medium effect
size (e.g., see Galante et al. 2014) (see Fig. 1 for a procedure
flow chart).

We recruited undergraduate students via the psychology de-
partment’s web-based, experiment sign-up system. In total, 71
students arrived to a psychotherapy laboratory for the current
study and signed the informed consent. A packet of study mea-
sures, which included a demographics form, State-Trait Anxiety
Inventory (STAI), Compassionate Love Scale (CLS), and Self-
Compassion Scale (SCS), was then administered for the pre-
treatment assessment. As each participant completed the packet,
a random card from a shuffled deck was distributed to the par-
ticipant to determine condition assignment; 38 participants were
assigned to the LKM intervention, and 33 participants were
assigned to the waitlist control. LKM participants were given a
choice of which night to attend the LKM intervention (three
nights/groups total; see LKM Intervention). Because the LKM
intervention was approximately 4 weeks in duration, we asked
the control participants to return 4 weeks after the pretreatment
assessment for the posttreatment assessment.

Four LKM participants dropped from the study (did not
return phone calls/emails), and seven control participants
failed to show for the posttreatment assessment (did not return
phone calls/emails). The remaining 34 LKM participants and
the remaining 26 control participants completed the posttreat-
ment assessment; the posttreatment assessment included the
STAI, CLS, and SCS (as well as the LKM practice survey for
LKM participants). As compensation, the participants re-
ceived research credits for an introductory psychology course
(partial credit was awarded for partial participation).

Eight weeks after the posttreatment assessment, the re-
maining participants (LKM n = 34, control n = 26) were
mailed the follow-up assessment and $10 as compensation;
like the posttreatment assessment, the follow-up assessment
included the STAI, CLS, and SCS (as well as the LKM prac-
tice survey for LKM participants). In total, 33 LKM partici-
pants and 24 control participants completed and returned the
follow-up assessment.

LKM Intervention The LKM intervention entailed 4 weekly
90-min sessions, which were delivered in a group format with
10–14 participants per group. There were 3 LKM groups in
total, each occurring on a different night of the week, and each
led by a different facilitator (see LKM Facilitators). The LKM
intervention was limited to 4 sessions to reduce burden on
participants and facilitators; brief LKM interventions have
been shown to be effective in past research (see Galante
et al. 2014). All LKM sessions were audio-recorded to evalu-
ate treatment fidelity (see LKM Fidelity).

A manual was developed for the LKM intervention (for
copy of the manual, please contact first author). The interven-
tion was inspired by the contemporary meditation literature
(e.g., Gyatso 2001; Hanh 1976; Kabat-Zinn 1994; Kornfield
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2002; Salzberg 1995) and included psychoeducation, formal
meditation, and group discussion. In all sessions, participants
were instructed to (1) sit or lay with closed eyes, paying atten-
tion to the breath and body; (2) imagine receiving kindness,
love, and compassion from a loving person; and (3) imagine
sending those feelings—in a stepwise fashion—to oneself,
family and friends, one’s community, all people, and finally
to all sentient beings. Additional meditations were incorporat-
ed into the program. For example, in session three, partici-
pants were encouraged to direct loving-kindness toward a
Bdifficult^ person (i.e., a person who is typically associated
with negative feelings; see Salzberg 1995). In another medi-
tation, participants were instructed to walk outside while
attempting to project loving-kindness toward people, animals,
and nature in general. Participants were asked to practice these
formal meditations between sessions and to apply loving-
kindness skills in their day-to-day life.

LKM Facilitators There were three LKM facilitators, each of
whom led an LKM group. One facilitator was a doctoral can-
didate in clinical psychology (first author of this research), an-
other was a licensed social worker, and the third was a physi-
cian. All facilitators had personal experience in LKMandmind-
fulness meditation (M years of experience ≈ 10 years). The

doctoral candidate had 2 years of experience teaching medita-
tion, and the social worker had 4 years of experience teaching
meditation. The physician had never formally led meditations
but is an advanced meditator and a consciousness researcher.
Before the study began, the facilitators studied the LKM inter-
vention manual and practiced leading the meditations. After the
groups began, the facilitators met weekly to discuss group pro-
cess and to ensure treatment fidelity.

LKM Fidelity The audio-recordings were used to evaluate
treatment fidelity. Specifically, two undergraduate research
assistants independently rated a random sample of the audio-
recorded sessions (50 % of all sessions) to determine if facil-
itators adhered to the essential tasks described in the manual.
After averaging the two ratings, it was found that 96 % of the
essential tasks had been addressed by the facilitators.

Measures

Anxiety The trait form of the State-Trait Anxiety Inventory
(STAI; Spielberger et al. 1983) is a 20-item, self-report mea-
sure of trait anxiety. Each item (example item: BI feel nervous
and restless.^) is rated on a Likert scale that ranges from 1
Balmost never^ to 5 Balmost always.^ The STAI is widely

26 completed posttreatment assessment 
7 dropped prior to posttreatment 

assessment (did not return phone calls/emails)

34 completed posttreatment assessment 
4 dropped prior to posttreatment 

assessment (did not return phone calls/emails)

Post-
treatment

Recruitment via psychology department’s web-based 
experiment sign-up system 

34 analyzed at posttreatment 
33 analyzed at follow-up  

33 completed follow-up assessment 
1 lost to follow-up (did not return phone 

calls/emails)

24 completed follow-up assessment 
2 lost to follow-up (did not return phone 

calls/emails)

Allocated to Control (n=33) 

26 analyzed at posttreatment 
24 analyzed at follow-up  

Enrollment and completion of  
pretreatment assessment (N=71) 

Allocation

Follow-Up 

Analysis

Allocated to LKM Intervention (n=38) 

Fig. 1 Procedure flow chart
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used and extensively validated with clinical and non-clinical
samples (Julian 2011; Spielberger et al. 1983). Consistent with
past research, a summed total was computed for the current
study (Cronbach α = 0.95 at pretreatment).

Compassionate Love The 21-item Compassionate Love
Scale (CLS; Sprecher and Fehr 2005) assesses cognitions,
feelings, and behaviors that are focused on understanding,
caring, and helping others, particularly when others are suf-
fering or in need. The CLS has two versions: one that refers to
close others (e.g., family and friends) and one that refers to
strangers and humanity generally. The strangers/humanity
version was used in the current study. Each item (example
item: BWhen I hear about a stranger going through a difficult
time, I feel a great deal of compassion for him or her.^) is
rated on a Likert scale that ranges from 1 Bnot at all true of
me^ to 7 Bvery true of me.^ Research indicates that CLS is
related yet distinct from measures of empathy, prosocial be-
havior, and social support (Sprecher and Fehr 2005).
Consistent with past research, a mean total was computed
for the current study (Cronbach α = 0.94 at pretreatment).

Self-Compassion The 26-item Self-Compassion Scale (SCS;
Neff 2003) contains six subscales: self-kindness, self-judgment,
common humanity, isolation, mindfulness, and over-identifica-
tion. Each item (example item: BI’m kind to myself when I’m
experiencing suffering.^) is rated on a Likert scale that ranges
from 1 Balmost never^ to 5 Balmost always.^ The SCS has
exhibited a sound factor structure, good convergent validity
(e.g., inversely correlated with lower anxiety and depression
and positively correlated with satisfaction with life), and ade-
quate discriminant validity (e.g., non-significantly correlated
with social desirability and narcissism) (for a review, see Neff
2015). Consistent with past research, we computed a mean for
each subscale (Cronbach αs ranged from 0.83 to 0.90 at pre-
treatment) and then reverse-scored negatively worded items to
derive a grand mean (Cronbach α = 0.94 at pretreatment).

LKM Practice A novel survey was developed for this study.
The survey included the following items: (1) Bplease write
down how much time you spent this week practicing formal
meditations outside of class^ and (2) BI was able to bring the
attitudes, intentions, and principles discussed in the group into
my daily life, whether meditating or not^ (rated on a Likert
scale that ranges from 1 Bstrongly disagree^ to 5 Bstrongly
agree^). This survey was administered to LKM participants
at posttreatment and follow-up.

Data Analyses

To assess differences on demographic and pretreatment
outcome data, independent samples t tests and chi-square
tests of independence were used. We employed a repeated

measures MANOVA to determine if there was a significant
change on the three outcomes (STAI, CLS, SCS) over time
between the LKM intervention and control; time
(pretreatment, posttreatment, follow-up) was entered as a
within-subjects factor, and treatment condition (LKM vs.
control) was entered as a between-subjects factor. Given
that our hypotheses were made a priori, and that our om-
nibus test (MANOVA) contained all measures at both post-
treatment and follow-up, alpha corrections were not ap-
plied for the subsequent ANCOVAs (controlling for pre-
treatment scores) used to examine significant effects at
posttreatment (n = 60) and follow-up (n = 57). Within-
group effects were assessed with paired samples t tests.
When a between-group or within-group effect was statisti-
cally significant, an effect size was calculated. Between-
groups effect sizes were calculated as the difference in the
posttest means divided by the pooled standard deviation
(Cohen 1988). Within-group effect sizes were calculated
as the difference in the pretest and posttest means divided
by the pooled standard deviation, correcting for the depen-
dence between means (Morris and DeShon 2002). The ab-
solute values of effect sizes are reported. To interpret
Cohen’s d, an effect size of d = 0.2 was considered small,
d = 0.5 was considered medium, and d = 0.8 was consid-
ered large (Cohen 1988).

Results

Of all the items on the collected measures, less than 0.01 %
had a missing value. These missing values were replaced
using mean of nearby points. No problems were found when
checking for normality and outliers. At pretreatment, LKM
participants and control participants did not significantly differ
(p values > .05) on any of the demographics and pretreatment
outcomes, implying that randomization was successful.
Nevertheless, Levene’s test implied that the homoscedasticity
assumption was violated for CLS (compassionate love) scores
at pretreatment, and so α for treatment effects on this depen-
dent variable was set at 0.025 (see Fidell and Tabachnick
2003). Dropouts were not significantly different than com-
pleters on pretreatment data.

A repeated measures MANOVA showed that there was a
significant time by treatment condition interaction, Wilks’
Lambda = 0.76, F(6, 50) = 2.70, p = .024. Thus, treatment ef-
fects were examined at posttreatment and follow-up.

To examine treatment effects at posttreatment, a series of
one-way ANCOVAs were conducted (see Table 1). When
controlling for pretreatment scores, posttreatment STAI
(anxiety) scores did not significantly differ between condi-
tions. When controlling for pretreatment scores, participants
in the LKM intervention reported significantly higher CLS
(compassionate love) and SCS (self-compassion) scores at
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posttreatment, as compared to control participants. Regarding
the SCS subscales, participants in the LKM intervention re-
ported significantly higher self-kindness (F = 10.54, p = .002,
d = 0.64) and common humanity (F = 5.23, p = .026, d = 0.46)
scores at posttreatment (controlling pretreatment scores), as
compared to control participants; all other between-group ef-
fects at posttreatment were non-significant. Within-group,
pretreatment to posttreatment effects were significant for
STAI (p = .002, d = 0.60), CLS (p < .001, d = 0.76), SCS
(p = .007, d = 0.51), self-kindness (p = .006, d = 0.53), self-
judgment (p = .029, d = 0.40), isolation (p = .023, d = 0.41),
and mindfulness (p = .018, d = 0.43).

To examine treatment effects at follow-up, a series of one-
way ANCOVAs were conducted (see Table 1). When control-
ling for pretreatment scores, follow-up STAI, CLS, and SCS
scores did not significantly differ between conditions.
Regarding the SCS subscales, participants in the LKM inter-
vention reported significantly higher self-kindness (F= 4.33,
p = .042, d = 0.44) at follow-up (controlling pretreatment
scores), as compared to control participants; all other
between-group effects at follow-up were non-significant.
Within-group, pretreatment to follow-up effects were signifi-
cant for STAI (p = .001, d = 0.66), CLS (p = .013, d = 0.44),
SCS (p = .013, d = 0.45), self-kindness (p = .041, d = 0.38),
self-judgment (p = .018, d = 0.41), isolation (p = .013, d =
0.43), and over-identification (p = .019, d = 0.44).

Finally, we evaluated the LKM practice data. Participants
assigned to LKM reported at-home LKM practice at posttreat-
ment (M ≈ 29 min over prior week; SD= 34) and follow-up
(M ≈ 15 min over prior week; SD= 29). Moreover, partici-
pants generally agreed with the statement BI was able to
bring the altitudes, intentions, and principles discussed
in the group into my daily life, whether meditating or
not^ at posttreatment (M= 3.94; SD = 0.40) and follow-
up (M= 3.93; SD = 0.84). These two indices of LKM

practice (i.e., amount of practice time and agreement
with statement) did not predict treatment outcomes.

Discussion

We tested the effectiveness of a four-session LKM interven-
tion with non-clinical undergraduate students. Contrary to our
hypotheses, the LKM intervention was no more effective than
waitlist in alleviating anxiety at posttreatment and follow-up.
Nevertheless, the LKM intervention did outperform waitlist
on compassionate love and self-compassion at posttreatment
and a component of self-compassion (i.e., self-kindness) at
follow-up.

Changes in anxiety over the course of the LKM interven-
tion were not significantly different from the changes in anx-
iety that occurred naturally over time (i.e., in the waitlist).
These results are virtually identical to those reported by
Shahar et al. (2014), who suggested that LKM’s focus on
positive affect (e.g., love and kindness) may be better suited
for the treatment of depression than for the treatment of anx-
iety. Indeed, anxiety disorders are generally not characterized
by low levels of positive affect (Brown, Chorpita, and Barlow
1998), and thus the enhancement of positive affect via LKM
(see Galante et al. 2014; Hutcherson et al. 2008) may be a
superfluous step in the treatment of anxiety. Although we find
this explanation compelling, we believe that the literature is
not developed enough to support a definitive conclusion about
the effectiveness of LKM for anxiety. At present, there is
insufficient evidence to support LKM’s effectiveness for anx-
iety, which should not be confused with the claim that LKM is
an ineffective treatment for anxiety.

The LKM interventionwas superior to waitlist on posttreat-
ment ratings of compassionate love and self-compassion.
These two qualities are central to the theorized mechanism

Table 1 Means and standard
deviations for measures and
results of ANCOVA and Cohen’s
d for treatment effects

Measures LKM Control F p value d 95 % CI

M SD M SD

STAI Pre 41.53 11.60 38.27 11.78

STAI Post 36.44 9.66 36.46 9.60 1.53 .221

STAI FU 35.76 8.72 36.67 9.55 2.37 .130

CLS Pre 4.66 0.92 4.72 0.51

CLS Post 5.20 0.73 4.77 0.80 9.19 .004 0.57 0.04 to 1.08

CLS FU 5.00 0.90 4.90 0.74 0.73 .400

SCS Pre 3.06 0.87 3.19 0.67

SCS Post 3.40 0.67 3.21 0.75 4.43 .040 0.27 −0.25 to 0.78
SCS FU 3.34 0.75 3.16 0.73 2.93 .093

STAI State-Trait Anxiety Inventory-Trait Form,CLSCompassionate Love Scale, SCS Self-Compassion Scale,Pre
pretreatment (n= 71), Post posttreatment (n= 60), FU follow-up (n= 57), d absolute value of Cohen’s d (between
group comparison), CI confidence interval
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of change in LKM. That is, LKM is thought to increase self-
compassion and compassion for others, which in turn might
reduce psychopathology (see Shahar et al. 2014). The present
results imply that LKM impacts these putative mediators (see
Ba path^ in a mediation model; Preacher and Hayes 2004).
Our between-group effect sizes for compassionate love and
self-compassion were, however, somewhat smaller than those
reported by other researchers (e.g., see Neff and Germer 2012;
Shahar et al. 2014). This is perhaps unsurprising given that our
intervention was relatively brief.

Of all the facets of self-compassion (i.e., self-kindness,
self-judgment, common humanity, isolation, mindfulness,
and over-identification; see Neff 2003), self-kindness was
most consistently affected by the LKM intervention.
Specifically, LKM generated medium-to-large effects on
self-kindness at posttreatment and follow-up, relative to
waitlist. In light of LKM’s robust effects on self-kindness, it
stands to reason that LKM might be an effective antidote for
the self-criticism that characterizes social anxiety (Werner
et al. 2012) and depression (Gilbert and Procter 2006), the
shame and embarrassment that characterizes eating psychopa-
thology (Ferreira et al. 2014; Goss and Allan 2010), as well as
the self-invalidation that characterizes maladaptive interper-
sonal dependency (McClintock, Anderson, and Cranston
2015) and borderline personality disorder (Linehan 1993).
Research is needed to explore these applications of LKM.

Although we have evidence that compassionate love, self-
compassion, and self-kindness were enhanced by the LKM
intervention, it remains unclear which elements of the LKM
intervention were responsible for these effects. Of note, the
frequency of at-home LKMpractice was found to be unrelated
to treatment outcomes. Certainly, this index of practice fre-
quency does not reflect the rich and potentially profound ex-
perience of loving-kindness practice. It is conceivable that the
quality—rather than frequency—of practice predicts treat-
ment outcomes (see McClintock et al. 2015; Vettese,
Toneatto, Stea, Nguyen, and Wang 2009).

The current research has several limitations. Our sample
was relatively monolithic with regard to race, gender, and
age; caution is warranted when attempting to generalize the
present findings to men, racially diverse groups, adolescents,
or older adults. Moreover, we did not specifically enroll par-
ticipants with anxiety pathology; anxiety scores were elevated
at pretreatment, although considerably lower than scores ob-
tained from clinical samples (e.g., see Abramowitz and
Deacon 2006). It is possible that a different pattern of results
would emerge when testing LKM’s effectiveness for treating
anxiety disorders.

Beyond sample characteristics, there were a few measure-
ment issues. First, we did not assess for potential cofounds
(e.g., concurrent treatment), and so it is possible that internal
validity was compromised and was not properly detected.
Second, all research data were collected via self-report,

suggesting that shared method variance and response biases
might have influenced our results. Third, although adherence
ratings implied that the LKM intervention was delivered with
fidelity, non-allowable behaviors (e.g., cognitive restructuring
techniques) were not identified or assessed. Finally, partici-
pants were compensated (with $10 and course credit), which
is unusual in intervention research and might have unduly
affected our results.

Future research should avoid the shortcoming of the current
study. To evaluate the potential clinical utility of LKM, a large
RCT should be conducted that enrolls demographically diverse
participants who meet criteria for an anxiety disorder.
Furthermore, to make the studymore methodologically rigorous,
an active (i.e., non-inert) comparison condition could be included
to control for non-specific factors (e.g., credibility of treatment,
outcome expectations, interaction with a facilitator). Bootstrap
analyses (see Preacher and Hayes 2004) could also be employed
to test mediation models (e.g., treatment condition → compas-
sion enhancements→ anxiety reduction). Yet another direction is
to explore client characteristics and process variables that might
moderate response to LKM interventions. That is, LKM is pre-
sumably more effective for some clients, and in some contexts,
than it is for others. Finally, given that effects were achieved in
the current study with a four-session LKM intervention, future
research should clarify the Bdose^ of LKM that is needed to
generate therapeutic effects.

Conclusions

This study provides evidence that a brief LKM intervention can
enhance compassion for self and compassion for others in non-
clinical undergraduates. Contrary to our a priori hypotheses, the
LKM intervention was not significantly more effective than
waitlist in reducing anxiety. These results, combined with the
equivocal results previously reported on this topic (Desbordes
et al. 2012; Neff and Germer 2012; Shahar et al. 2014), suggest
that the utilization of LKM for treating anxiety should be met
with healthy skepticism. Indeed, pending further research, LKM
should be eschewed as a first-line treatment for adult anxiety.
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