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Abstract
Despite the widespread popularity of mindfulness meditation for its various benefits, the mechanism underlying the meditation
process has rarely been explored. Here, we present two preliminary studies designed to test alternative hypotheses: whether the
effect of brief guided mindfulness meditation on empathic concern arises from verbal suggestion (suggestion hypothesis) or as a
byproduct of an induced mindfulness state (mindfulness hypothesis). Study 1 was a pilot randomized control trial of sitting
(breath-and-body) meditation vs. compassion meditation that provided preliminary support for the mindfulness hypothesis.
Study 2 was set up to rule out the possibility that the meditation effects observed in Study 1 were the effects of repeated measures.
An inactive control group of participants underwent the repeated measures of empathic concern with no meditation in between.
The pre-post comparison demonstrated no significant changes in the measures. Thus, the results of two studies supported the
mindfulness hypothesis. Limitations of the present study and future research directions are discussed.
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Introduction

Over the past decade, mindfulness training has received un-
precedented popularity and widespread application in educa-
tion (Maynard et al. 2017), health (Creswell 2017), and work-
place (Beard 2014) sectors. While an increasing amount of
research has been devoted to evaluating the efficacy of mind-
fulness training in each of these sectors, an early caveat was

issued to pay equal attention to testable theories of possible
mechanisms underlying the training effects (Shapiro et al.
2006). The investigation into the potential underlying process
prompts a challenge to the fundamental basis of dependent
and independent variables for measuring and detecting the
training effects (e.g., MacCoon et al. 2012; Davidson and
Kaszniak 2015; Quaglia et al. 2016; Kreplin et al. 2018). In
line with this critical approach to investigating the mecha-
nisms of mindfulness training, the present study focuses on
the effects of brief guided mindfulness meditation to elucidate
the contribution of verbal guidance and the altered state of
mindfulness.

Mindfulness meditation is a part of the standard mindful-
ness training curriculum (e.g., Kabat-Zinn 2005;Williams and
Penman 2011) which typically introduces students to raisin
exercise, body scan, and yoga. Meditation exercises are often
scheduled later in the curriculum, starting with instruction on
sitting postures, followed by a suggestion that students pay
attention to their breath and physical sensations. This stage
of the meditation exercise is called sitting meditation (e.g.,
Kabat-Zinn 2005) or breath-and-body meditation (Williams
and Penman 2011). In an advanced stage of the meditation
exercises, students are instructed to cultivate their love kind-
ness, empathy, or compassion first towards close people who
students relate well to, then towards neutral people (e.g.,
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strangers on the street), and even towards least favorite people.
This type of meditation is called love kindness [metta],
compassion (e.g., Kabat-Zinn 2005), or befriending
meditation (Williams and Penman 2011). Thus, there are
two types of meditation exercises, sitting and compassion
meditation, in mindfulness training.

To understand how novice meditators experience the two
types of standard 35 min-long guidedmindfulness meditation,
Miyahara et al. (2017a) piloted and tested the feasibility of the
meditation and measuring its effects on empathic concern, that
is, “the ability to empathize with the victims of circumstance
and the attitude or readiness to engage in prosocial behavior”
(Miyahara et al. 2017b, p. 160), compassionate love, and
stress response. With caution in mind that the efficacy data
from pilot and feasibility studies were preliminary for hypoth-
esis testing (Lancaster et al. 2004), Miyahara et al. (2017a)
analyzed data from the pilot and feasibility study. The pilot
trial indicated an increase in empathic concern and compas-
sionate love, and a decrease in stress response in both medi-
tation groups. In contrast, the feasibility study not only found
a decrease in stress response, but also a decrease in empathic
concern in both meditation groups with a more prominent
decline in the sitting meditation group than in the compassion
meditation group. The authors attributed the seemingly incon-
sistent findings between the pilot and feasibility trials in their
paper (Miyahara et al. 2017b) to the influence of a monetary
reward for research participation offered to participants in the
pilot trial, the drowsiness of participants in the feasibility trial
who had just had lunch, and a potential Hawthorne effect in
both trials. An alternative interpretation for the decline of em-
pathic concern after both types of meditation could be desen-
sitization to avoid compassion fatigue (Miyahara et al. 2017b).

To obtain less biased effects of the two types of guided
mindfulness meditation, we planned to double-blind the cur-
rent study to ensure both participants and the experimenters
were unaware of which condition was being tested or the true
purpose of the present study (Frey 2018). If a researcher uses
an inactive control design, it is impossible to double-blind
studies of mindfulness meditation because participants know
whether they meditated or not (Davidson and Kaszniak 2015).
However, double-blinding is possible in an active control trial
if participants in the experimental and control groups believe
that they experience the samemeditation. Such a double-blind
condition was devised for the present study as detailed in the
method section. We also offered neither cash nor tangible
reward and limited the guided meditation to 8 min to avoid
drowsiness. Thus, the primary objectives of this randomized
pilot study were to ensure the integrity of study protocol, data
collection formats and questionnaires, and the acceptability of
mindfulness meditation intervention.

The effects of brief (4–8 min) mindfulness meditation have
been investigated for both sitting (breath-and-body) medita-
tion and compassion meditation. Brief sitting meditation was

effective in improving mindful awareness (Ridderinkhof et al.
2017), attention (Ridderinkhof et al. 2017; Norris et al. 2018),
pain threshold (Reiner et al. 2015), mood, anxiety, and car-
diovascular variables (Zeidan et al. 2010), but not on mind
reading accuracy or on empathic responding (i.e., compensat-
ing for social exclusion) in a Cyberball game (Ridderinkhof
et al. 2017). On the other hand, there is only one brief com-
passion (love kindness) meditation study by Hutcherson et al.
(2008) who provided evidence for increased feelings of social
connection and positivity towards neutral strangers. Despite
these reported benefits of brief mindfulness meditation, the
current understanding of the underlying process is limited
(Heppner and Shirk 2018). No past research has examined
the effects of sitting (breath-and-body) meditation and com-
passion meditation on empathic concern in order to determine
whether altered empathic concern is an effect of verbal sug-
gestion by the guide (suggestion hypothesis) or an effect of
mindfulness induced by meditation (mindfulness hypothesis).
The present randomized pilot study also aims at conducting
preliminary testing of the alternative hypotheses.

The suggestion hypothesis (Shuck 1991) posits that an idea
which intrudes the mind is accepted uncritically and actual-
ized reflexively by activating predisposed capability and
memory. During guided mindfulness meditation, verbal
guides utter suggestions for meditators to follow in which
there are “differences in the status or position of the speaker
and hearer as these bear on the illocutionary force of the ut-
terance” (Searle 1976, p. 5), one of the 12 classifications of
illocutionary acts in the speech-act theory (Searle 1976). If the
suggestion hypothesis is true, and if the ideas conveyed by
verbal suggestions are accepted and carried out, the partici-
pants allocated to the compassion meditation group would
listen to the verbal guide for the compassion meditation, ac-
cept without reservation the guide’s suggestions to be com-
passionate to all, and rate the post-test measures of their em-
pathic concern and compassionate love as higher than the pre-
test measures. Such a change in the ratings on empathic con-
cern and compassionate love should not occur in the sitting
meditation group who are only told to focus on the breath,
posture, and physical sensations. Instead, the sitting medita-
tion group is expected to increase mindfulness only. Because
compassion meditation is also a mindfulness meditation
(Condon 2019; Kreplin et al. 2018), an increase in mindful-
ness ratings is also anticipated in the compassion meditation
group.

The mindfulness hypothesis postulates that a single brief
session of mindfulness meditation increases mindful aware-
ness, enhances meta-awareness of self and others
(Ridderinkhof et al. 2017), and thus results in improved em-
pathic concern (Condon 2019). If the mindfulness hypothesis
is true, the participants not only in the compassion meditation
group, but also those in the sitting meditation group would
increase empathic concern as a result of meditation, despite
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the differences in the verbal guides. It is also logical to assume
that the post-test measure ofmindfulness would be higher than
its pre-test measure in both groups.

Study 1

Study 1 was set to examine the effects of the two types of
meditation (sitting meditation and compassion meditation)
on mindfulness, empathic concern, and compassionate love
in randomized, double-blind, two separate parallel-group,
non-placebo-controlled, 1-hour protocols. It was hypothesized
that verbal suggestion would be a potential mechanism in
enhancing empathic concern (suggestion hypothesis) and
would be supported if a significant increase in empathic con-
cern and love kindness were observed only in the compassion
meditation group. An alternative mindfulness hypothesis (i.e.,
a state of mindfulness, that is presumed to be induced by
meditation, enhances empathic concern) would be supported
if a significant increase in empathic concern, mindfulness, and
love kindness were observed in both types of meditation
groups.

Method

Design

We used a 2 × 2 factorial design with repeated measures of
mindfulness, empathic concern, and compassionate love. The
first independent factor was a between-subject factor (the type
of guided mindfulness meditation: sitting vs. compassion),
and the second factor was a within-subject factor (pre-test
vs. post-test).

Participants

A total of 32 participants were recruited from a New
Zealand university campus via word of mouth, flyers, posters,
and discussion in classrooms. They were asked to participate
if they:

& were University students (18–30 years old)
& had a total of 1 hour available to participate
& had no or little (up to 6 months) former experience of

meditation, and
& had neither neuropsychiatric disorders nor long-term dis-

ability (lasting 6 months or more) that stops them from
doing everyday things other people could do.

All participants signed an informed consent form approved
by a university research ethics committee before participating

in the study. No course credit or monetary reimbursement was
given to the participants.

Measures

The Cognitive Affective Mindfulness Scale-Revised (CAMS-
R) (Feldman et al. 2007) is a 12-item self-report questionnaire
on a 4-point Likert scale which measures the quality of mindful
approaches to thoughts and emotions among respondents who
are not familiar with the terms related to mindfulness. The scale
has shown evidence of reliability (Cronbach’s alpha: .81–.85),
construct (attention, present focus, awareness and acceptance),
convergent and discriminant validity with other measures
(Feldman et al. 2007), and sensitivity to change as a result of
mindfulness-based therapy (Lenze et al. 2014).

The Compassionate Love Scale (CLS) (Sprecher and Fehr
2005) is a 32-item self-report questionnaire which assesses altru-
istic love for close others and humanity on a 7-point Likert scale.
This scale demonstrated high internal consistency (Cronbach’s
alpha = .94) and concurrent validity with the measures of social
support (r= 0.56 and 0.27, p < .001) (Sprecher and Fehr 2005).

The Empathic Concern for Disability and Accessibility
(ECDA) task (Miyahara et al. 2017b) was developed to mea-
sure empathy and prosocial attitude by recreating real-life sit-
uations. The task consisted of participants viewing 60 slides
and responding to them. In each slide, the participant read a
text passage which described a person with disability in an
environment and a photograph depicting the environment.
The environment was illustrated as either accessible or in
some way inaccessible for the person with impairment,
impacting on their ability to perform a particular task, such
as walking across a road. The person depicted in each slide
had either mobility or visual impairment, and used a white
cane, wheelchair, etc., appropriate to the impairment and sit-
uation portrayed. After viewing each situational slide for 6 s,
the participant read and answered two consecutive questions
on a 4-point Likert scale (0 = not at all to 4 = very much): 1)
“How much do you empathize with this person?”; 2) “How
much do you want to help this person?”. Preliminary psycho-
metric evaluation was examined on the helping intention item
which indicated strong internal consistency (α = .96) and con-
struct validity with a four-factor solution: Factor 1: obvious
inaccessible situations; Factor 2: obvious accessible situa-
tions; Factor 3: complex inaccessible situations; Factor 4:
complex accessible situations (Miyahara et al. 2017b). The
responsiveness of the ECDA scale to change has been dem-
onstrated as an effect of mindfulness meditation (Miyahara
et al. 2017a) and of the effects of gender, culture, and priming
self-construal (Miyahara et al. 2018). Thus, the content valid-
ity and sensitivity to change have been ensured.

For the current study, we modified the Likert scale from 4
points to 11 points to be consistent with the method of equal-
appearing interval for measuring attitude (Thurstone 1928),
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while increasing variability, reliability (Givon and Shapira
1984), and sensitivity (Leung 2011). We also divided the 60
slides into two similar sets of 30 slides (Set A and Set B). Each
participant was presented with one set of slides before medi-
tation (either Set A or Set B) and the alternative set of slides
after the meditation (See the feasibility study in Miyahara
et al. 2017a). Based on our standardization data (Miyahara
et al. 2017b), we ensured the equivalence of the two sets of
slides. The order of presenting the two sets of slides were
counter-balanced within each meditation group (A-B for 8
participants in the sitting and the compassion meditation
groups; B-A for 8 participants in the sitting and the compas-
sion meditation groups) to minimize familiarity bias, desensi-
tization, and compassion fatigue (Ashar et al. 2016).

Conventional self-report measures, such as the
CAMS-R for mindfulness and the CLS for love kindness
(described below), are vulnerable to response bias or
prone to the inherent demand that mindfulness efficacy
research implicitly expect participants to “fake good”
(Levinson et al. 2014). The ECDA is expected to detect
such participants’ “cooperation” and serve as a “lie”
scale (see Crowne and Marlowe 1960) by showing par-
ticipant’s willingness to empathize and help people with
impairment in accessible conditions in which empathy
and help are not required as much as in inaccessible
conditions.

The Toronto Mindfulness Scale (TMS) (Lau et al. 2006)
was developed tomeasure mindfulness state after mindfulness
meditation. The scale consists of 13 items to tap into curiosity
of current experience (6 items) and decentered awareness (i.e.,
awareness of experience with some distance, or meta aware-
ness) (7 items). This scale has been used for manipulation
check of brief mindfulness meditation (e.g., Hafenbrack
et al. 2019).

Treatment

For brief guided mindfulness meditation, two types of pre-
recorded audio stimuli were prepared by slightly modifying
the publicly available audio files on the web site http://
franticworld.com/free-meditations-from-mindfulness/ – one
for guided sitting (breath and body) meditation and the other
for compassion (befriending) meditation (Williams and
Penman 2011). The audio guides for both types of meditation
started with an instruction for the posture and included guid-
ance for meta-awareness of mind wandering (Levinson et al.
2014) and meta-cognitive control of switching attention
(Bishop et al. 2004) back to the breath and the body. The
modifications involved deleting the name of meditation (i.e.,
breath and body, befriending) and adding a bell sound at the
beginning and the end. The duration of both audio files were
approximately 8 mins.

Procedures

A pilot randomized control trial was carried out in the follow-
ing steps. First, the first author (MM) generated a 32 random
sequence of meditation types (either sitting or compassion
meditation) on a computer. Secondly, a series of numbered
icons (1–32) were created for the sequence of audio files, each
of which was linked to one of the two types of mindfulness
meditation guides. Third, one of the two paid research assis-
tants (RW, TP), who were blind to the allocation of the med-
itation types embedded in the numbered audio flies, used
Qualtrics on a Mac computer and conducted the experiment
which consisted of:

1. Informed consent
2. Pre-test measures

2.1. Cognitive Affective Mindfulness Scale-Revised
2.2. Compassionate Love Scale
2.3. Empathic Concern for Disability and Accessibility

task A/B
3. Treatment (either sitting or compassion meditation)
4. Manipulation check by Toronto Mindfulness Scale
5. Post-test measures

5.1. Cognitive Affective Mindfulness Scale-Revised
5.2. Compassionate Love Scale
5.3. Empathic Concern for Disability and Accessibility

task B/A
6. Debriefing interview

When a participant finished the pre-test and informed a
research assistant, the research assistant told the participant
that meditation can be done in any comfortable position of
preference, such as sitting on the chair, beanbag, floor, or
lying down on the yoga mat. The research assistant turned
on a dim light, turned off the florescent light, told the partic-
ipant that the recorded meditation instruction would start and
end with a bell sound, and left the experiment room to give
privacy after clicking the numbered audio file and hearing the
bell sound. It was not possible to verify how participants were
responding to the guided mindfulness meditation in situ (i.e.,
during the intervention) as checking in on them would disrupt
the meditation. Instead, the Toronto Mindfulness Scale (Lau
et al. 2006) was administered to measure the mindfulness state
for manipulation check immediately after the meditation be-
fore the post-test. After the post-test, the first author conducted
debriefing interviews on the participants’ past meditation ex-
periences, how the guided mindfulness meditation was similar
or different to their past experiences, and any comments on the
research experience.

Prior to analysis, we screened all dependent variables.
Normality was tested by two tests which examined different
aspects of normality (Yap and Sim 2011). The Shapiro-Wilk
test of normality detected that the pre-test measures of the
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Cognitive Affective Mindfulness Scale-Revised and empathy
under accessible condition, and the post-test measure of the
Cognitive and Affective Mindfulness Scale violated the nor-
mality assumption. The Kolmogorov-Smirnov test for nor-
mality revealed that the pre-test measure of helping intention
under inaccessible condition and all post-test measures except
the Compassion Love Scale violated the normality assump-
tion. However, ANOVA is robust to the violation of normality
assumption (Harwell et al. 1992). Moreover, Levene’s test for
homogeneity and Mauchly’s test for sphericity showed no
significant departure from the assumptions in all dependent
variables. Therefore, we proceeded ANOVA with based anal-
ysis without transforming the raw data.

Results

Descriptive Data and Manipulation Check

All potential research participants, who contacted, made ap-
pointments and came to a research lab, read research informa-
tion, agreed and signed the consent from. The data of Item 11
to 21 in the Compassion Love Scale from the first 13 partic-
ipants were unavailable due to a technical problem with
Qualtrics. The missing data were imputed with the person-
mean substitution approach (Hawthorne and Elliott 2005),
using the mean of Items 1 to 10. Demographic characteristics
of the Study 1 sample in Table 1 showed no significant
(p > .05) age or gender difference between the sitting and the
compassion meditation groups.

With regard to the acceptability of treatment, Table 2 indi-
cates that the mindfulness state experienced by the partici-
pants in the both meditation groups reached equivalent levels
of decentering and curiosity similar to the levels of the stan-
dardization sample (Lau et al. 2006) who had prior experi-
ences of mindfulness meditation less than 1 year and practiced
a 15-min mindfulness meditation session. There was no sig-
nificant difference between the three groups (p > .05), there-
fore, both types of mindfulness meditation intervention were
considered acceptable. Table 3 shows means and standard

deviations of the CAMS-R, the CLS, and the empathy and
helping intention scales of the ECDA task before and after
the two types of meditation.

Effects of Guided Mindfulness Meditation on
Outcome Measures

Effects on Cognitive and Affective Mindfulness-Revised
(CAMS-R)

There was a significant main effect of meditation time, F (1,
30) = 6.88, p = .014, η2 = .187, but not of meditation type, F
(1, 30) = 2.03, p = .164. The meditation main effect was not
qualified by an interaction between meditation type and time,
F (1, 30) = 1.27, p = .269. This indicates that CAMS-R in-
creases after meditation, regardless of meditation type.

Effects on Compassionate Love Scale (CLS)

There was a significant main effect of meditation time, F (1,
30) = 23.025, p < .001, η2 = .434, but not of meditation type, F
(1, 30) = .401, p = .532. The timemain effect was not qualified
by an interaction between meditation type and time, but not of
meditation type, F (1, 30) = .401 p = .532. This indicates that
CLS increases after meditation, regardless of meditation type.

Effects on Empathy

There was a significant main effect of meditation time (pre vs.
post meditation) on the empathy scale of the ECDA, F (2,
29) = 7.88, p = .002, η2 = .35, but the main effect of meditation
type (sitting vs. compassion) and the interaction betweenmed-
itation time and meditation type were not significant on the
empathy scale of the ECDA. Follow-up ANOVAs revealed
that the change from pre-test to post-test was significant only
for empathy in the inaccessible condition, F (1, 30) = 16.15,
p < .001, η2 = .35. Examination of the means indicates that
meditation enhanced empathy for people with impairment in
the inaccessible condition regardless of the type of meditation.

Table 1 Demographic
characteristics of the sample from
Study 1 and Study 2

Study 1 Study 2

Sitting meditation group Compassion meditation group Inactive control group

Gender (n)

Males 6 6 5

Females 10 10 11

Age (years)

M 22.38 21.63 21.13

SD 2.55 2.16 1.46
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Effects on Helping Intention

There was a significant main effect of meditation time on the
helping scale of the ECDA, F (2, 29) = 7.21, p = .003,
η2 = .33, but the main effect of meditation type or the interac-
tion between meditation time and meditation type was not
significant. Follow-up ANOVAs reveal that the significant
change from pre-test to post-test was significant for helping
intention both under the accessible condition, F (1, 30) = 7.20,
p = .012, η2 = .19 and under inaccessible condition, F (1,
30) = 13.40, p = .001, η2 = .31. Examination of the means in-
dicates that meditation decreased helping intention for people
with impairment in the accessible condition, and increased
helping intention under the inaccessible condition, regardless
of the type of meditation.

Discussion

Study 1 was designed to test whether the effect of guided
mindfulness meditation on empathic concern was due to the

verbal suggestion for love and kindness (suggestion hypothe-
sis) or due to mindfulness attained through meditation (mind-
fulness hypothesis), irrespective of the different content of
verbal suggestions given in the two types of meditation. The
concerted results of increased cognitive and affective mind-
fulness, compassionate love, and empathy, prosocial intention
in both meditation groups provided empirical support for the
mindfulness hypothesis over the suggestion hypothesis.

The results concur with the findings by Hafenbrack et al.
(2019) who found that brief sitting (breathing) meditation and
love kindness meditation increased a variety of employee
prosocial behaviors in simulated work contexts. By contrast,
our results are partly consistent and partly inconsistent with
Ridderinkhof et al.’s (2017) study on the effect of brief sitting
meditation. On one hand, our result of increased cognitive and
affective mindfulness in the sitting meditation group is in line
with the findings by Ridderinkhof et al. (2017) who reported
increased mindful attention and awareness after brief sitting
mindfulness meditation. On the other hand, our results on the
enhanced empathic concern and compassionate love in the
sitting meditation group appears to be incongruent with the

Table 3 Mean and standard deviation of the cognitive and affective mindfulness, compassionate love, and empathic concern for disability and
accessibility before and after the two types of meditation

Pre-meditation Post-meditation

Sitting
meditation
group

Compassion
meditation
group

Sitting
meditation
group

Compassion
meditation
group

n = 16
Mean (SD)

n = 16
Mean (SD)

n = 16
Mean (SD)

n = 16
Mean (SD)

Cognitive and Affective
Mindfulness

2.81 (0.32) 2.72 (0.31) 3.06 (0.43) 2.82 (0.42)

Compassion Love 4.51 (0.86) 4.47 (0.86) 5.17 (1.01) 4.80 (1.08)

Empathic Concern for Disability and Accessibility

Empathy

Accessible condition 5.53 (1.55) 5.80 (1.60) 5.21 (1.95) 5.60 (1.74)

Inaccessible condition 7.23 (1.58) 6.59 (1.92) 7.90 (1.40) 7.23 (1.95)

Helping intention

Accessible condition 4.23 (2.04) 5.84 (1.64) 3.79 (2.20) 5.07 (1.95)

Inaccessible condition 7.05 (2.10) 7.31 (1.68) 7.87 (1.83) 7.93 (1.73)

Table 2 Means and standard
divisions of the subscales scores
of Toronto Mindfulness Scale in
the sitting meditation group,
compassion meditation group and
the standardization group

Sitting meditation group Compassion meditation group Standardization group

n 16 16 20

Subscale Curiosity

M 16.94 18.13 16.42

SD 5.74 4.86 9.42

Decentering

M 21.13 22.19 23.29

SD 5.54 3.23 7.81
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null finding by Ridderinkhof et al. (2017) on empathy and
prosocial behavior. The reason for the seemingly different
results may lie in the measures of empathy and prosocial
behavior. Ridderinkhof et al. (2017) measured empathy with
the Reading the Mind in the Eye (RME) Test (Baron-Cohen
et al. 2001) and prosocial behavior with a Cyberball game.
The RME test taps into the emotional and mental states of
people in the photographs and does not necessarily assess
empathic concern towards victims of circumstance, that is, a
combination of personal attributes (visual and physical im-
pairments) and inaccessible environments. Moreover,
Cabinio et al. (2015) found a stability of the RME Test across
different age groups, which suggests the RME test scores
might not be sufficiently sensitive or amenable to change.
The validity of responses to witnessing someone being ex-
cluded in a Cyberball game has also been questioned as mea-
sures of empathic response and prosocial behavior because
Cyberball is virtual and its measures may have no relation
with real life prosocial behavior (Boyes and French 2009).
By contrast, the ECDA in the present study assesses the de-
gree of respondents’ empathy and the intention to help indi-
viduals with impairment in real-life situations. Future research
should further examine the effect of sitting meditation on em-
pathy and prosocial behavior in the real world.

It is reasonable that empathic concern and love kindness
increased in the compassion meditation group who were di-
rectly instructed to be kind and compassionate in the medita-
tion session. However, why did the sitting meditation group,
who were only verbally encouraged to focus on the breath and
physical sensations, rate empathic concern and love kindness
higher after the meditation than before? If they were not influ-
enced by the verbal instruction to focus on the breath and
body, what else could affect the compassion of participants
in the sitting meditation?

At the time of this writing, we found an in-press article by
Hafenbrack et al. (2019) who had demonstrated that state
mindfulness, induced by brief sitting meditation and love
kindnessmeditation, had increased self ratings of compassion-
ate responding in a workplace scenario. Whereas empathy
mediated the increase in the compassionate response after love
kindness meditation, perspective taking mediated the increase
in the compassionate response after sitting meditation. By
contrast, our results of Study 1 do not differ between the two
types of meditation in the effect of increased empathy and
helping intention in the inaccessible conditions, thus provid-
ing evidence that the novice meditators enhanced perspective
taking for disabled people, despite the type of meditation. The
possible differences in the mediating factors between
Hafenbrack et al.’s (2019) study and our Study 1 may be
due to the consistent scenarios employed for assessing both
empathy and helping intention in the present study. Digging
deeper, we would like to discuss a few more possible mecha-
nisms underlying the influence of mindfulness on empathic

concern, including values clarification, cognitive, emotional
and behavioral flexibility, social desirability and response
bias.

Shapiro et al. (2006) proposed four mechanisms of mind-
fulness that lead to change and positive outcome, including
self-regulation, values clarification, cognitive, emotional and
behavioral flexibility, and exposure. Of the four mechanisms,
values clarification operates when one observes and reflects
on values with greater objectivity, then rediscovers and
chooses values that are truer to oneself. If this mechanism is
in operation during the sitting (breath and body) meditation
with no direct or indirect suggestion for compassion, the par-
ticipants’ deep values (Brown et al. 2007; Grecucci et al.
2015; Lim et al. 2015; Shapiro et al. 2006; van der Velden
et al. 2015), such as empathic and prosocial values or values
for compassionate love, are clarified. Value clarification leads
to value-based decision (Eberth et al. 2019; Zerubavel and
Messman-Moore 2015), and further wise and meaningful ac-
tions (Baer 2015). For this reason, the meditator would be
more willing to help the victims of circumstance after than
before the sitting meditation. Furthermore, the mechanism of
cognitive, emotional and behavioral flexibility also facilitates
adaptive response to the environment (Franquesa et al. 2017),
thereby fostering prosocial intention appropriate for the given
built environment. Thus, the mechanisms of values clarifica-
tion, cognitive, emotional and behavioral flexibility may con-
tribute to understanding this noteworthy and unexpected
finding.

It is remarkable to note that after meditation the participants
in both groups were less willing to help people with impair-
ment in the accessible condition, and more willing to help
them under the inaccessible condition. This finding can be
interpreted as enhanced insight into appropriate prosocial
behavior after meditation. Wen et al. (2013) define insight in
terms of problem-solving performance that involves executive
functioning. To gain insight and solve a problem, one needs to
take an unorthodox perception of a situation and a creative
approach to solving the problem (Parker et al. 2015). To make
a judgement of when to and when not to help people with
impairment, the participants may gain insight as an outcome
of critical thinking which includes three metacognitive skills
(Dwyer et al. 2012): (1) analyzing the ability of the potential
support recipient and the environment; (2) evaluatingwhether
the environmental demand exceeds the ability or not; (3)
inferring the potential need of support recipient. The two types
of mindfulness meditation appear to have facilitated the usage
of these skills and resulted in more appropriate intention for
prosocial behavior.

Improved insight through critical thinking has been a target
outcome of mindfulness meditation for a long time. For in-
stance, the cultivation of insight into impermanence is encour-
aged through meditation practice focusing on the body in the
classic Buddhist canon, entitled Satipaṭṭhāna-sutta (Anālayo
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2015). However, there is surprisingly few studies that have
examined the relation between mindfulness meditation and
insight through critical thinking. To date, there has been only
one cross-sectional study (Noone et al. 2016) which demon-
strated a link between dispositional mindfulness and critical
thinking. Brown (2015) also pointed out a lack of research that
had examined the relation between insight and compassion.
The present study may be among the first intervention studies
to provide evidence for appropriate empathic concern, or com-
passion through enhanced insight and critical thinking as an
effect of mindfulness meditation. Future research needs to
confirm the effects of enhanced insight and critical thinking
with each of their specific measures.

Before fully accepting the mindfulness hypothesis, we
should consider the limitations of and alternative explana-
tions for Study 1. In addition to the relatively small sample
size of the pilot randomized double-blind trial, Study 1 has
no inactive control group, but instead has an active control
group (i.e., sitting meditation and compassion meditation
served as a control for each other). There is a possibility
that the same effects may be obtained with no intervention
or with a non-mindfulness intervention. For example,
Quaglia et al. (2016) warn that social desirability bias
and response bias may lead to mindfulness training-related
changes on mindfulness scales. MacCoon et al. (2012) fur-
ther demonstrate that an active control of a non-mindful-
ness intervention, named Health Enhancement program,
has an effect on reducing psychological distress similarly
to the effect of a standard Mindfulness Based Stress
Reduction program. To investigate the possibility of re-
sponse bias and estimate non-treatment effect, we planned
Study 2.

Study 2

The purpose of Study 2 was to examine if the same depen-
dent measures as Study 1 would significantly change as a
result of repeated measures administered to an inactive
control group without mindfulness meditation. For this
study we used a pre-post tr ial design of a non-
mindfulness intervention.

Participants

Right after the completion of Study 1, a total of 16 participants
were recruited in the same manner as Study 1 via word of
mouth, flyers, posters, and discussion in classrooms, using
the same inclusion/exclusion criteria and the ethical proce-
dures, so that the participants would think that they were par-
ticipating in the same study as Study 1.

Measures

We used the same Cognitive Affective Mindfulness Scale-
Revised (CAMS-R) (Fe ldman e t a l . 2007) , the
Compassionate Love Scale (CLS) (Sprecher and Fehr 2005),
and Empathic Concern for Disability and Accessibility
(ECDA) task (Miyahara et al. 2017b). As in the case of
Study 1, the order of presenting the two sets of the ECDA
are counter-balanced (A-B for 8 participants in the sitting
and the compassion meditation groups; B-A for 8 participants
in the sitting and the compassion meditation groups).

Non-mindfulness Intervention

After the pre-test, the first author (MM) conducted a
debriefing interview on the participant’s knowledge and ex-
perience of meditation for approximately 8 min. An inactive
waiting control was not used because those participants who
were interested in meditation might have meditated while
waiting.

Procedures

A pre-post trial was carried out by the first author (MM) by
using Qualtrics on the sameMac computer and conducting the
experiment, consisting of

1. Informed Consent
2. Pre-test measures

2.1. Cognitive Affective Mindfulness Scale-Revised
2.2. Compassionate Love Scale
2.3. Empathic Concern for Disability and Accessibility
task A/B

3. Non-mindfulness intervention (interview)
4. Post-test measures

4.1. Cognitive Affective Mindfulness Scale-Revised
4.2. Compassionate Love Scale
4.3. Empathic Concern for Disability and Accessibility
task B/A

5. Guided mindfulness meditation (sitting meditation)

Thus, the orders of debriefing interview and guided medi-
tation in Study 1 were swapped in Study 2.

Results

Descriptive Data

Demographic characteristics of Study 2 sample in Table 1
show no significant (p > .05) age and gender difference from
the Study 1 sample. Table 4 shows the means and standard
deviations of the empathy and helping intention scales of the
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ECDA, the CAMS-R, and the CLS before and after the non-
mindfulness intervention. For unknown reasons, data from the
second administration of the CAMS-R were unavailable from
Qualtrics for one participant, and a pairwise deletion of
CAMS-R data was applied to this participant, leaving a sub-
total of 15 datasets for CAMS-R.

Effects of Non-Mindfulness Meditation Intervention
on Outcome Measures

Effects on Empathy

There was no significant change from pre-test to post-test in
empathy both under accessible (t = .953, 95% CI: −7.340–
19.215, p = .356) and inaccessible (t = −.169, 95% CI:
−17.006–14.506, p = .868) conditions.

Effects on Helping Intention

There was no significant change from pre-test to post-test in
helping intention both under accessible (t = 1.235, 95% CI:
−5.942–22.317, p = .236) and inaccessible (t = .234, 95% CI:
−17.700–22.075, p = .818) conditions.

Effects on Cognitive and Affective Mindfulness-Revised
(CAMS-R)

There was no significant change in the CAMS-R from pre-test
to post test (t = −.463, 95% CI: −.347–.223, p = .650).

Effects on Compassionate Love Scale (CLS)

There was no significant change in the CLS from pre-test to
post test (t = −.459, 95% CI: −.377–.243, p = .653).

Discussion

Study 2 examined the effect of a non-mindfulness inter-
vention on empathic concern, cognitive and affective
mindfulness, and compassionate love. The results revealed
non-significant changes in these variables, thus suggesting
that the significant meditation effects obtained in Study 1
were not simply due to the repeated measures, but the ef-
fects of guided mindfulness meditation. Coupled with the
results of Study 1, the results of Study 2 lend further sup-
port for the mindfulness hypothesis that mindfulness in-
duced by the guided meditation altered empathic concern,
mindfulness, and compassionate love.

This result echoes the findings of Bayot et al. (2020) who
compared the effects of two types of mindfulness training over
8 weeks: the standard mindfulness training (SMT) (Kabat-
Zinn 2005) and the ethics-oriented mindfulness training
(EMT) which integrated the Buddhist teachings of loving
kindness, compassion and common humanity into the SMT.
Their findings revealed a significant increase in self-rating
measures of mindfulness as a result of both SMT and EMT
and no significant interaction between meditation type and
time for self-rating measures of empathic concern, as in the
case of our Study 1. They also found that the SMT significant-
ly increased self-report measures of compassion, and that the
EMT increased self-report measures of tendency to empathize
with the feelings and situation of others more than the SMT
had done. Bayot et al. (2020) concluded that their findings on
the effects of SMT and EMT on empathy were “marginally
significant and lacking specificity” (p. 8), attributing this find-
ing to self-report response bias, which included social desir-
ability discussed earlier, the “short” duration of training, and a
lack of specific focus on empathy in EMT. It is interesting that
even eight-weeks of mindfulness training, comprising 2 hour
sessions per week, were considered inadequate, but still re-
sulted in similar findings to our brief guided mindfulness

Table 4 Mean and standard
deviation of the cognitive and
affective mindfulness,
compassionate love, and
empathic concern for disability
and accessibility before and after
the two types of meditation

Pre non-mindfulness intervention Post non-mindfulness intervention

Mean (SD) n Mean (SD) n

Cognitive and Affective
Mindfulness

2.82 (0.29) 15 2.97 (0.51) 15

Compassion Love 5.06 (0.77) 16 5.13 (0.77) 16

Empathic Concern for Disability and Accessibility

Empathy

Accessible condition 5.96 (1.41) 16 5.56 (2.15) 16

Inaccessible condition 7.49 (1.56) 16 7.57 (1.76) 16

Helping intention

Accessible condition 5.28 (1.71) 16 4.74 (1.95) 16

Inaccessible condition 7.95 (1.37) 16 7.80 (1.79) 16
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meditation study. The present study therefore adds to the lit-
erature by partially ruling out the effect of repetitive measures.

While Study 1 and Study 2 results provide evidence for the
mindfulness hypothesis, there remain three primary limita-
tions of these studies. One of the limitations of the studies is
their small sample sizes and the missing data. Although
ANOVA is robust to violation of normality assumption, some
dependent variables were not normally distributed. A second
limitation is the fact that the non-mindfulness intervention
group in Study 2 is not allocated randomly from a single pool
sample as part of Study 1. There may be a possibility that the
time lag between Study 1 and Study 2 could influence the
participants’ interest in and motivation for the study. A third
limitation is a possible experimenter expectancy effect
(Colman 2015; Kreplin et al. 2018) due to lack of blinding
of the single experimenter in Study 2 who knew the purpose
and the hypothesis of the study and conducted the debriefing
interview as a non-mindfulness intervention. The experi-
menter’s knowledge and expectations may have influenced
the participants’ response to the repeated measures.
However, it is still likely that the participants would have
expected and demonstrated no change between pre-test and
post-test even if a blinded research assistant had conducted
Study 2. These three limitations could be resolved by a future
study based on a large sample size, single/double-blind, three
separate parallel-group protocol. If guided meditation is not
administered between the pre-test and post-test measures, but
at the end of the experiment, the participants would know the
absence of meditation between the repeated measures, and
therefore, double-blinding of the inactive control is not possi-
ble (Davidson and Kaszniak 2015). Directions for future re-
search also include administering the same protocol to inter-
mediate and advanced meditators. If more developed mind-
fulness coincides with profound empathic concern and love
kindness, such a finding would lend further support to the
mindfulness hypothesis.

Conclusion

In support of the mindfulness hypothesis, novice medita-
tors increased compassionate love and situation-
appropriate empathic concern as a result of an altered state
of mindfulness induced by guided mindfulness meditation.
Mindfulness meditation seemed to foster deepened insight
into, and enhanced critical thinking of values, irrespective
of whether the verbal guidance drew attention to the breath
and body or love kindness. The same effect was not ob-
tained when a control task of a debriefing interview was
conducted on the topic on meditation experience and
knowledge in place of meditation, which further supports
the mindfulness hypothesis.
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