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Background and Objectives: Empathic accuracy, i.e., the degree to which one is able to
accurately infer the emotions of others, may be acutely malleable. We examined this idea by
testing the immediate effect of a brief mindfulness intervention or facial emotion recognition
training. Methods: Participants were English- or Dutch-speaking psychology students who were
assigned to one of three brief intervention conditions (all instructions given in English): (1) verbal
instructions for practicing awareness of their body (mindfulness, n = 23); (2) verbal and visual
instructions regarding the detection of visual cues for anger, fear, sadness, and happiness (facial
emotion recognition training, n = 23); or (3) a verbal, neutral didactic lecture on mindfulness
(control, n = 23). Subsequently, participants completed a Dutch-language empathic accuracy
task. Results: There was no significant overall difference in empathic accuracy between the
three participant subgroups, suggesting no effect of the two target interventions. Nonetheless,
even though empathic accuracy appeared unaltered by facial emotion recognition training
among participants who understood Dutch well, it was better after this intervention than after
the control intervention among participants with a relatively limited understanding of Dutch.
Limitations: The study used a small convenience sample. The control condition was listening
to a lecture on mindfulness. Empathic accuracy was not assessed at baseline. Moreover, we did
not formally assess language understanding, as we did not predict its presumed impact a priori.
Conclusions: A better study design is needed to find out whether facial emotion recognition
training can help improve empathic accuracy when the understanding of verbal cues is limited.

Keywords emotion recognition, empathic accuracy, facial expressions, interpersonal, mindfulness

One component of social interactions is em-
pathy. Empathy is impaired in various

mental disorders. Mindfulness interventions
and social cognition training can enhance em-
pathy over the course of weeks (Birnie et al.,
2010; Lam et al., 2011; Mascaro et al., 2013;
Mazza et al., 2010; Russell et al., 2006; Russell
et al., 2008). To determine if this effect may
also occur within shorter periods, we examined
the acute impact of (a) a brief mindfulness ex-
ercise, and (b) basic facial emotion recognition
(FER) training on empathic accuracy (EA).

Empathy and psychopathology

Empathy is considered a component of social
cognition and can be broadly described as the

capacity to understand the behaviour of oth-
ers, to experience their feelings, and to express
that understanding to them (Lam et al., 2011).
Affective empathy is concernedwith one’s emo-
tional reactions to others’ feeling states and
cognitive empathy is the ability to recognize
and identify these feeling states. Cognitive em-
pathy is closely linked to Theory of Mind (ToM),
which denotes the capacity to realize that oth-
ers’ minds and perspectives can differ from
one’s own (Cuff et al., 2016).
One form of cognitive empathy found to be

altered in the context of psychopathology is
empathic accuracy (EA), defined as the abil-
ity to accurately infer others’ feeling states
(Ickes, 1997) and operationalized in lab stud-
ies as the correspondence between the feel-
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Take-home Message

In individuals presumably relying on non-verbal information

to understand others' emotions, we found empathic accu-

racy to be higher after a brief facial emotion recognition

training but not after a brief mindfulness exercise. However,

we considered these results inconclusive because empathic

accuracy and emotion understanding were not assessed at

baseline.

ings reported by a target and the feelings a
perceiver infers from the target’s emotional ex-
pressions (Zaki et al., 2008). As psychopathol-
ogy is generally characterized by impairments
in interpersonal functioning, and EA is consid-
ered key to effective social interactions (Ickes,
1997), increasing EA in individuals with a men-
tal disorder characterized by low EAmight help
improve their interpersonal functioning and
thereby lessen their symptoms.
Psychological interventions can improve em-

pathy over time (Birnie et al., 2010; Lam et al.,
2011; Mascaro et al., 2013). However, few stud-
ies have examined their immediate effects. In
comparison, there have been studies on the
acute impact of biological interventions. Specif-
ically, EA can increase after one dose of oxy-
tocin (Bartz et al., 2010) and decrease after
drinking alcohol (Thiel et al., 2018). These ex-
perimental studies suggest EA to be malleable
over short time periods. We aimed to add
to these findings by examining the acute im-
pact of two psychological interventions, mind-
fulness and FER training.

Mindfulness and empathic accuracy

While there is no universally accepted def-
inition, mindfulness is often considered to
reflect a non-judgmental awareness of the
present moment (Bishop et al., 2004). Mind-
fulness interventions generally aim to increase
attention to this present moment, acceptance
of thoughts and feelings, and self-awareness
(Sauer-Zavala et al., 2013).
Mindfulness interventions can increase em-

pathy (Lam et al., 2011). One potential mech-
anism of this effect is increased awareness of
one’s internal physical state (Birnie et al., 2010;

Fischer et al., 2017; Sauer-Zavala et al., 2013;
Shapiro et al., 1998). This interoceptive aware-
ness is often trained by means of body-scan
exercises. During these exercises, individuals
attend to different body parts and the sensa-
tions they are experiencing in the present mo-
ment. Body-scans can have an immediate ef-
fect on state mindfulness (Upton & Renshaw,
2019). Also, while their acute impact on intero-
ceptive awareness remains unstudied, body-
scans can increase interoceptive awareness
over time (Fischer et al., 2017).
As interoceptive awareness is considered

a component of self-awareness, which itself
is considered important for empathy (Gallup
Jr & Platek, 2002), body-scans might also in-
crease empathy. To date, this effect of body-
scan exercises on empathy remains unknown.
No past empathy study has examined body-
scans in isolation. Body-scans are part of the
mindfulness-based stress reduction (MBSR)
program by Jon Kabat-Zinn. While two MBSR
studies have shown positive effects on self-
reported empathy (Birnie et al., 2010; Shapiro
et al., 1998), neither study specifically evalu-
ated how body-scans contributed to these ef-
fects.
Another limitation of these two previous

studies is their use of subjective empathy mea-
sures. While studies on the effects of mindful-
ness meditation, another MBSR component,
have assessed empathy more objectively (e.g.,
Mascaro et al., 2013), these studies’ measures
involved artificial social interactions or still im-
ages of facial expressions. Therefore, their gen-
eralizability to real life is considered limited.
In short, the acute effect of an isolated body-

scan on a performance measure of empathy
high in ecological validity has not been mea-
sured.

Facial emotion recognition (FER) and em-
pathic accuracy

Emotions may be communicated both verbally
and nonverbally. While verbal (auditory) com-
munication appears more important than non-
verbal (visual) communication, both contribute
to EA (Zaki et al., 2009). Facial expressions in
particular are considered a crucial source of
nonverbal information regarding others’ feel-
ings, particularly when others are more (rather
than less) expressive and expressing negative
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(rather than positive) feelings. Improving the
ability to recognize how targets feel from their
facial expressions may enhance perceivers’
ability to interpret information about targets’
emotional states. Indeed, teaching individu-
als the distinct features of facial expressions
representing specific emotions can have this
effect (Beitel et al., 2005). In other words, FER
training may help increase empathy.
Two intervention studies that involved so-

cial cognition training, including FER training,
showed promising effects in individuals with
schizophrenia. For example, emotion recog-
nition and ToM improved after 12 weeks of
Emotion and ToM Imitation Training (Mazza et
al., 2010). However, this training included not
only FER but also mimicking facial expressions,
inferring others’ internal states from sketches,
and assessing others’ intentions from observ-
ing their actions. Consequently, the study only
provides indirect evidence for the idea that FER
training may increase empathy.
Another study found improved EA after a

one-week isolated FER training (Russell et al.,
2008). This training used the Micro-Expression
Training Tool (METT) developed by Paul Ekman,
which includes short video-clips to teach the
facial features of micro-expressions of emo-
tion. A pilot study by the same group sug-
gested that EA might even improve after a
single session (Russell et al., 2006). However,
in both studies the EA measure was a simple
emotion-matching task, with limited ecological
validity. Also, participants were individuals with
schizophrenia andmatched controls; FER train-
ing may have different effects in other samples.
In short, the acute effect of a brief FER train-

ing on a performance measure of empathy
considered high in ecological validity has not
been measured.

The present study

We examined the acute effect of (a) a brief
mindfulness exercise, namely a body-scan, and
(b) basic FER training on EA. Similar to previous
studies on the acute impact of oxytocin or alco-
hol on EA (Bartz et al., 2010; Thiel et al., 2018),
we used a between-groups design. We hypoth-
esized that EA would be higher among partici-
pants who completed either intervention than
among participants who completed neither.
To assess EA we used the same task as Thiel

et al. (2018). Participants are presented with
a series of video-clips of targets talking about
autobiographical emotional events and using
a continuous rating dial to indicate how these
targets were feeling while talking. This setup
is thought to make the task highly ecologically
valid. Participants simultaneously watch and
listen to the targets as they share personal
experiences from their actual lives.
We expected both interventions to be ef-

fective in acutely increasing EA. Participants
assigned to the FER training would show im-
proved task performance because we em-
ployed the METT, which teaches how emotions
are featured on specific areas of the face. As
such, the FER training was expected to pro-
mote other-awareness and thereby increase
cognitive empathy, including EA.
Participants assigned to the body-scan were

also expected to show improved performance
on the EA task. This exercise can acutely in-
crease state mindfulness (Upton & Renshaw,
2019). By enhancing their awareness of their
internal physical state, individuals may also be-
come more emotionally aware and thereby
show an increased capacity for affective em-
pathy. As affective empathy can provide input
during the process of understanding others
(Cuff et al., 2016), an increased capacity for
affective empathy may lead to increased cog-
nitive empathy, including EA. Overall, by com-
paring the effect of the body-scan and the FER
training, we expected to learn more about the
roles of the self and the other in obtaining EA,
respectively, thereby highlighting its interper-
sonal nature (Zaki et al., 2008).
Finally, while the language of the EA task

was Dutch, participants in our study had a var-
ied understanding of Dutch. We subsequently
explored between-person variation in Dutch-
language comprehension as a moderator of
the effects of the two interventions on EA.

Method

Participants

We recruited sixty-nine participants (62% fe-
male) who were first-year students from the
Dutch and English Psychology Bachelor pro-
grams at the University of Groningen. Their
mean age was 20 years (SD = 2). Dutch was
the mother tongue of 23 participants; 22 com-
pleted the questionnaires in Dutch and one in
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English (who was in the English program). The
remaining 46 participants had another mother
tongue (46% German, 4% English, 16% other);
45 completed the questionnaires in English
and one in Dutch (who understood Dutch flu-
ently and had the Dutch nationality).

Measures

Baseline questionnaires

All participants provided basic demographic
information and completed two Likert scales
ranging from 0 (not at all) to 4 (very good) to
assess their fluency in understanding Dutch
and English, respectively (i.e., Dutch/English-
language comprehension).
Trait mindfulness was assessed using the

Five-Factor Mindfulness Questionnaire (FFMQ;
Bohlmeijer et al., 2011). It includes 24 state-
ments rated from 1 to 5, with higher scores in-
dicating greater mindfulness. The FFMQ previ-
ously demonstrated adequate to good internal
consistency (Bohlmeijer et al., 2011). However,
in the present sample internal consistency of
both language versions was poor (Cronbach
coefficient α’s of 0.23-0.46).
Trait empathy was assessed using Empathy

Quotient (EQ; Groen et al., 2015; Lawrence et
al., 2004). Respondents indicate their level of
agreement with 40 statements (e.g., “I find it
easy to put myself in somebody else’s shoes”).
Around half of the items are reversed to
avoid response bias. The English EQ previ-
ously demonstrated good reliability and valid-
ity (Lawrence et al., 2004). In contrast, psy-
chometrics for a Dutch translation were previ-
ously shown to be better when 28 statements
were used (Groen et al., 2015). Consequently,
we used a revised Dutch EQ including these
28 statements and 14 distractors. Both this
version and the 40-item English EQ demon-
strated acceptable internal consistency (α’s of
0.78-0.79).

Outcome measure

EA was assessed using a Dutch-language task
developed by aan het Rot andHogenelst (2014)
and programmed in E-Prime 2.0 (Psychology
Software Tools). The original task includes two
sets of 20 video-clips, in which female andmale
targets describe past personal experiences

that are either positive (e.g., falling in love) or
negative (e.g., a family member dying). The au-
tobiographical nature of the clips makes the
task high on ecological validity. Moreover, aan
het aan het Rot and Hogenelst (2014) previ-
ously demonstrated that EA task performance
can be predicted from scores on a validated
empathy questionnaire. The present study
used one of the two previously validated sets
and, due to time constraints, 16 out of the 20
video-clips.
The clips lasted on average around 2 min-

utes. Clip selection was pseudo-randomized:
all participants watched an equal number of
positive and negative clips but never watched
more than two clips of the same valence con-
secutively or the same target twice consecu-
tively. While watching, participants were in-
structed to pay attention to both verbal and
nonverbal cues and to continuously rate the
emotional state of the target using a rating
dial that corresponded to a Likert scale pre-
sented onscreen (1 = extremely negative, 9 =
extremely positive).
Similarly, targets had previously provided

continuous ratings of their own clips (aan het
Rot & Hogenelst, 2014). These self-ratings
were used as reference for evaluating partici-
pants’ performance. In line with previous work,
for each clip, participants’ and targets’ continu-
ous ratings were averaged across five-second
intervals, the first and last intervals were dis-
carded, and the remaining ratings were corre-
lated, yielding scores between -1.00 and +1.00.
These EA scores were subjected to Fisher’s z
transformation prior to data analysis.

Procedure

Upon arrival in the lab, students received writ-
ten study information. The study’s stated pur-
pose was to examine the impact of attention
training on how people perceive others’ feel-
ings. Any questions concerning the study were
answered before participants signed consent
forms.
Participants first completed the baseline

questionnaires. Secondly, they were assigned
to one of the interventions using block ran-
domization and order of participation. Thirdly,
they completed the Dutch EA task. Fourthly,
they answered questions about the perceived
difficulty of the procedures; their accuracy in
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responding; and their ideas regarding the true
study purpose. Before leaving the lab, partici-
pants were debriefed. Participation was com-
pensated with partial course credit.
Each intervention lasted around 10 minutes.

The mindfulness intervention involved listen-
ing to a recording of a guided body-scan de-
veloped by Elisha Goldstein. Doing the exer-
cise while listening has previously shown to
increase state mindful awareness by Ostafin &
Vollbehr (unpublished work). The audio-clip di-
rected participants to pay attention to their
body parts while using their breath to stay
in the present moment, and to adopt a non-
judgmental, accepting attitude towards their
experienced feelings and thoughts. The orig-
inal video-clip is available at http://elishagold-
stein.com/videos/10-minute-body-scan/.
For FER training we employed the Micro-

Expression Training Tool (METT). Participants
were presented with examples of facial expres-
sions of happiness, sadness, anger, and fear,
and instructed to direct their attention towards
the associated muscle movements, which are
the nonverbal cues conveying the particu-
lar emotion. More about the METT can be
found at https://www.paulekman.com/micro-
expressions-training-tools/.
Participants in the control condition lis-

tened to a lecture on mindfulness by El-
isha Goldstein, specifically the part about
the reasons for why mindfulness is not an
inborn skill. This control was also previ-
ously used by (Ostafin & Vollbehr, unpub-
lished work). The original video-clip is avail-
able at https://www.youtube.com/watch?v=bT-
BCCkpmU7o/.

Data analysis

We used SAS 9.4 for Windows for all analy-
ses. For significance testing the α was set at
0.05. Findings are reported using estimated
least-squares means and standard errors (SE),
unless indicated otherwise. Participant data
(not target data to ensure confidentiality) and
SAS syntax are freely available on DataverseNL:
https://doi.org/10.34894/NLPJRL.
To examine baseline demographic and trait

data, we used either general linear models
with intervention (mindfulness, FER training,
control) as the between-subjects factor or, for
data with a nominal scale, X2 tests. All subse-
quent analyses were done using hierarchical

linear models with maximum likelihood estima-
tion, following Kenward and Roger (1997) for
computing the denominator degrees of free-
dom. Given previous results by aan het Rot
and Hogenelst (2014), we first tested whether
EA differed by (1) target gender, and (2) the va-
lence of the video-clips. See models 1 and 2 in
Table 2. There was a main effect for target gen-
der, F (1,68) = 4.20, p = 0.04, with participants
obtaining lower EA for male than for female
targets. There was no significant main effect
for valence, F (1,68) = 0.22, p = 0.64.
To test our hypothesis that participants who

completed the body-scan or the FER training
would score higher on EA than participants in
the control condition, we first entered themain
effect for intervention as predictor (model 3)
and then themain effects for target gender and
intervention as predictors (model 4). Follow-up
analyses in case of a significant main effect for
intervention are described below.
To explore whether the intervention effect

on EA might be moderated by participants’
level of Dutch-language comprehension, we
entered the target gender, main effects for in-
tervention and understanding Dutch, and the
intervention by understanding Dutch interac-
tion as predictors. Scores on understanding
Dutch were grand-mean centred prior to anal-
ysis.
Effect sizes for each intervention effect are

expressed as Cohen’s d values.

Results

Baseline data

Understanding of English (used in the interven-
tions) ranged from 2 to 4 (M = 3.5, SD = 0.6).
Understanding of Dutch (used in the EA task)
ranged from 0 to 4 (M = 2.0, SD = 1.6). As ex-
pected, participants whosemother tongue was
Dutch understood Dutch better, M = 4.0, SD
= 0.0, than participants whose mother tongue
was not Dutch, M = 1.0, SD = 0.8, t(45) = 25.79,
p < 0.0001. Both of these language subgroups
understood English to a similar degree,M = 3.4,
SD = 0.6, and M = 3.5, SD = 0.6, respectively,
t(67) = -1.02, p = 0.3.
There were similar numbers of participants

in each intervention subgroup (Table 1). There
were no significant differences between the
subgroups on any of the demographic and trait
variables.
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Hypothesis testing: Effect of the interven-
tions on EA

Themean untransformed EA score (r) across all
1104 participant / video-clip combinations was
0.45 (range -1.00 to +1.00). Among Dutch par-
ticipants, the mean untransformed EA score
(r) was 0.61. Among non-Dutch participants,
the mean untransformed EA score (r) was
0.37. Data analyses involved Fisher’s z trans-
formed scores, but untransformed scores are
occasionally mentioned for interpretation pur-
poses.
See Table 2 for multilevel regression analysis

results. The main effect for intervention was
not significant in model 3, F (2,66) = 0.79, p =
0.46, d = 0.22, nor in model 4, F (2,66) = 0.79,
p = 0.46, d = 0.22. Further, when we added
target gender as a moderator instead of as a
covariate (model 5), this result did not change,
and there was no significant intervention by
target gender interaction, F (2,66) = 1.71, p =
0.19. Furthermore, when we examined the
main effect for intervention for video-clips of
male versus female targets separately, it was
not significant for either target gender (male,
model 3a: F (2,66) = 2.06, p = 0.14, d = 0.35;
female, model 3b: F (2,66) = 0.32, p = 0.73, d =
0.14).
Moreover, when we added valence as amod-

erator instead of target gender (model 6), there
was no significant intervention by valence inter-
action, F (2,66) = 0.83, p = 0.44. Indeed, when
we repeated this analysis for clips of male ver-
sus female targets separately (models 6a-6b,
this result did not change (effect for interaction
with male targets: F (2,66) = 0.01, p = 0.99, d =
0.02; effect for interaction with female targets,
F (2,66) = 1.21, p = 0.30, d = 0.27). In sum, hy-
pothesis testing provided no evidence for an
acute impact of the interventions on EA.

Exploratory analysis: Dutch-language com-
prehension as a moderator

We explored whether the intervention ef-
fect on EA might be moderated by partici-
pants’ level of Dutch-language comprehension
(model 7) because participants completed the
EA task in Dutch yet varied in their understand-
ing of Dutch. Participants who understood
Dutch less were expected to perform worse
on the EA task, thereby having more room for
improvement.

The main effect for intervention was again
not significant, F (2,63) = 1.48, p = 0.23, d = 0.31.
However, the main effect for understanding
Dutch, F (1,63) = 54.32, p < 0.0001, and the in-
tervention by understanding Dutch interaction
were significant, F (2,63) = 3.73, p = 0.03. Test-
ing the interaction effect involved comparing
the slopes for the different conditions. Among
participants with a higher understanding of
Dutch, the difference in slopes for FER train-
ing versus control was not significant, b = 0.08
(SE 0.14), t(63) = 0.59, p = 0.56, d = 0.15, in-
dicating there were no significant differences
in EA between these two conditions. Similarly,
the difference in slopes for mindfulness ver-
sus control was not significant, b = -0.01 (SE
0.14), t(63) = -0.08, p = 0.94, d = 0.02, nor was
the difference in slopes for FER training versus
mindfulness, b = -0.09 (SE 0.15), t(63) = -0.62,
p = 0.54, d = 0.16. Among participants with a
lower understanding of Dutch, the difference
in slopes for mindfulness versus control was
also not significant, b = -0.03 (SE 0.15), t(63) =
0.22, p = 0.83, d = 0.05. However, the differ-
ence in slopes for FER training versus control
was significant, b = -0.40 (SE 0.15), t(63) = -2.73,
p = 0.0082, d = 0.69, as was the difference in
slopes for FER training versus mindfulness, b
= 0.37 (SE 0.14), t(63) = 2.70, p = 0.0090, d =
0.68.
Figure 1 visualizes the result of this follow-

up analysis and was generated by computing
point estimates for the transformed EA scores
(Fisher z) at each level of condition and at two
levels of understanding Dutch (higher versus
lower, defined as 1 standard deviation above
versus below the mean, respectively). Simple
contrasts between the three interventions at
these two levels of understanding Dutch con-
servatively used an adjusted α of 0.05 / 6 =
0.0083. Untransformed EA scores (r) averaged
0.56 after the mindfulness intervention, 0.56
after the FER training, and 0.58 in the control
condition among participants with a higher un-
derstanding of Dutch, and 0.25 after the mind-
fulness intervention, 0.38 after the FER training,
and 0.24 in the control condition among par-
ticipants with a lower understanding of Dutch.
To ensure that this finding was not con-

founded by clip valence, model 8 also included
this variable as a covariate, with results com-
parable to model 7.
Finally, as participants whosemother tongue
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was not Dutch had a lower language un-
derstanding than participants whose mother
tongue was Dutch, we repeated the analysis
but used the dichotomous variable mother
tongue (Dutch, other) instead of the contin-
uous variable understanding Dutch. As ex-
pected, there was a main effect for mother
tongue, F (1,63) = 29.02, p < 0.0001, which
confirmed that the participants whose mother
tongue was Dutch performed better on the
EA task. However, neither the main effect for
intervention, F (2,63) = 0.27, p = 0.76, d = 0.13,
nor the intervention by mother tongue inter-
action were significant, F (2,63) = 1.85, p = 0.16.
This suggests that FER training improved task
performance in participants who would have
otherwise performed poorly due to their lim-
ited understanding of the language of the task,
rather than due to their mother tongue per se.

Discussion

To find out whether EA might be acutely mal-
leable by a psychological manipulation (see
Purpose), we examined the effect of a brief
mindfulness exercise and basic FER training.
We hypothesized that participants who com-
pleted either psychological intervention would
obtain higher EA scores, assessed with a Dutch-
language performance task, than participants
who did not. However, the results of our hy-
pothesis testing did not indicate that EA was
improved by either intervention.

No immediate effect of increased mindful-
ness on EA?

Many past studies have reported positive ef-
fects of mindfulness interventions on empathy,
including EA (e.g., Lam et al., 2011). While some
studies used self-report measures of empathy
(Birnie et al., 2010; Shapiro et al., 1998), others
used more objective measures (e.g., Mascaro
et al., 2013). Overall, while some studies have
not found significant effects of mindfulness in-
terventions on EA, there is consensus that they
can improve empathy.
Nonetheless, we found that a 10-minute

body-scan did not acutely improve EA. This
was unexpected as previous studies have re-
ported improved empathy following similarly
brief mindfulness interventions. For exam-
ple, Tan et al. (2014) found positive effects on

both affective and cognitive empathy after a
5-minute breathing exercise, and Winning and
Boag (2015) found increased cognitive empa-
thy after a 15-minute mindfulness meditation,
particularly in more extravert or conscientious
participants. This suggests that the length of
our intervention alone cannot explain the null
result.
Instead, the type of intervention may ac-

count for this. While we used a body-scan to in-
crease EA, Tan et al. (2014) used a breathing ex-
ercise andWinning andBoag (2015) usedmind-
fulness meditation. Both studies checked that
their intervention increased state mindfulness.
Similarly, however, body-scans have previously
been reported to increase state mindfulness
(Upton & Renshaw, 2019). This argues against
the idea that the intervention type might help
explain differences between our and previous
results (but see Limitations below).
We had hypothesized that the body-scan

exercise would improve EA by increasing in-
teroceptive awareness (Fischer et al., 2017),
which is thought to contribute to emotional
awareness which in turn is thought to be im-
portant for empathy (Cuff et al., 2016; Gallup Jr
& Platek, 2002). However, the link between
interoceptive awareness and emotional aware-
ness may be less strong than we assumed. In-
deed, while Sauer-Zavala et al. (2013) found
improvements in self-awareness after three
weekly body-scans, sitting meditation, or mind-
ful yoga, the latter two interventions had larger
effects than first one.

Possible impact of FER training on EA

Although the results of our hypothesis testing
did not indicate that EA was improved by either
the body-scan or the FER training, we addition-
ally exploredwhether participants’ understand-
ing of Dutch could moderate the effect of both
interventions. We found that among partici-
pants with a relatively limited understanding of
Dutch, EAwas higher in the subgroupwho com-
pleted the FER training than in the subgroups
who either completed the control condition
or the body-scan, see Figure 1. Participants
who understood Dutch well showed high EA
task performance regardless of their assigned
condition.
Participants whose understanding of Dutch

was relatively limited presumably could not rely
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on verbal auditory information (e.g., affective
language) andmay thus have focused primarily
on nonverbal auditory information (e.g., affec-
tive prosody) and visual information (e.g., facial
expressions). Participants who completed the
FER training were explicitly instructed to ex-
amine facial expressions as nonverbal cues of
emotional states. This suggests the FER train-
ing may have benefited participants with a lim-
ited understanding of Dutch because they be-
came better perceivers of the visual informa-
tion presented in the video-clips, i.e., of targets’
emotional states. In other words, they may
have benefited from the FER training thanks to
improved visual emotion processing.
EA generally requires processing of both ver-

bal and nonverbal emotion information. Ex-
perimental support for this idea comes from
Zaki et al. (2009) who studied EA in English-
speaking individuals using an English-language
task but assigned some individuals to watching
the video-clips without sound and others to
listening to the video-clips without images. EA
was lowest when only visual information was
present, which underscores the importance of
auditory (including verbal) information for EA.
However, EA was also reduced when only au-
ditory information was present, which shows
that visual information also contributes to EA.
Our finding of increased EA after FER training

in individuals whose understanding of Dutch
was relatively limited similarly highlights the po-
tential value of visual information when infer-
ring others’ emotional states. FER training may
improve empathy by increasing the focus on
visual information, particularly in interpersonal
situations in which verbal information is not
readily available. If so, then FER training might
be particularly useful in individuals with audi-
tory information processing impairments. This
could include individuals with schizophrenia,
which has previously been associated with low
EA (Lee et al., 2011). In line with this idea, previ-
ous studies have shown effects of FER training
on other aspects of empathy in individuals with
schizophrenia (Mazza et al., 2010; Russell et al.,
2006; Russell et al., 2008).
Overall, FER training might be more likely

to benefit situations or individuals character-
ized by verbal understanding difficulties. In
contrast, if verbal understanding is unaffected,
FER training may be of little benefit. However,
although both past and present findings are

in line with this idea, the present findings are
limited by multiple study limitations.

Limitations of the present study

One potential drawback of our study was its
reliance on but a small sample of psychology
students. The sample size limits interpreta-
tion of the statistically non-significant results.
Psychology students tend to score high on
self-report measures of empathy, for example
when compared with students of the natural
sciences (Thomson et al., 2015). This might
have increased the likelihood of a ceiling ef-
fect, at least among participants who under-
stood Dutch well. However, their mean un-
transformed EA score (r) was 0.61, which is
comparable to Thiel et al. (2018), who did not
sample psychology students. Also, the maxi-
mum score is +1.00, which indicates that there
was room for improvement.
As for the interventions, one drawback of

our study is that they were offered in English,
which was not the mother tongue of many
participants. Consequently, some participants
may have had difficulties in understanding the
body-scan exercise or theMETT, resulting in no
increase in state mindfulness or FER in these
participants. However, all participants under-
stood English reasonably to very well, thereby
reducing the chance that this had a significant
impact.
Nonetheless, an additional shortcoming of

the control condition may have been that lis-
tening to a lecture on mindfulness could ac-
tually have had a positive impact on partici-
pants’ attitudes concerning mindfulness, thus
increasing their emotional awareness. This ef-
fect might help explain the non-significant dif-
ferences between the control condition and
the two other conditions. Asking participants
to listen to a neutral didactic lecture on a topic
unrelated to mindfulness (or empathy) might
prove to be a better control condition.
Similarly, one shortcoming of the two ex-

perimental conditions was that we did not in-
clude a manipulation check. Thus, while body-
scans have previously been reported to in-
crease state mindfulness (Upton & Renshaw,
2019), we did not examine this. Similarly, while
Emotion and ToM Imitation Training, which in-
cludes FER training, has previously been shown
to improve FER accuracy (Mazza et al., 2010),
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we did not assess FER accuracy before and af-
ter our FER training. If our interventions did
not have the intended effects on state mind-
fulness and FER accuracy, respectively, then
this could also help explain the non-significant
differences between the conditions.
Some uncertainty remains as to whether the

findings were due to the interventions or some
pre-existing group differences. In terms of
our outcome measure, we note that the EA
task was administered after the interventions
but not before. A repeated-measures design
would have allowed for a better test of the ef-
fectiveness of the interventions. While the task
can be administered twice (aan het Rot & Ho-
genelst, 2014), we did not do this due to time
constraints.
As a final note, the internal consistency of

the Dutch and English FFMQ was low. This
is in line with increasing concerns about its
cross-cultural validity (Medvedev et al., 2018).
Nonetheless, as we only used the FFMQ to
assess trait mindfulness, its low internal con-
sistency is immaterial for the outcome of our
study.

Suggestions for future research

Though our study results are preliminary, they
suggest that that FER training might be able
to improve EA in participants whose ability to
understand others is reduced due to a limited
understanding of others’ spoken language. As
no previous study has examined the immedi-
ate effects of a brief FER training on EA, future
research should aim to test this idea using a
better study design.
Additionally, follow-up studies might help

clarify the mechanisms by which FER training
might increase EA. For example, to examine
whether improved recognition of happy vs. sad
expressions, shown in the positive vs. negative
video-clips shown during the EA task, might
contribute to increased EA after FER training,
the “test” function of the METT could be uti-
lized (as it assesses FER accuracy). This would
provide information on the specificity of the
FER training in terms of its psychological ef-
fects. Conversely, another way to assess this
specificity would be to examine whether an-
other type of training (e.g., language training,
mindfulness training) would not improve FER
accuracy.

A further avenue for follow-up studies could
be to consider the different sources of infor-
mation used for inferring others’ emotional
states during the EA task. Zaki et al. (2009)
reported that English-speaking participants ob-
tained higher scores on an English-language
EA task when presenting only auditory informa-
tion than when presenting only visual informa-
tion. A future study in non-Dutch participants
completing the Dutch-language task from the
present study might find that participants only
benefit from FER training when visual informa-
tion is available, and not when only auditory
information is available. This finding would con-
firm that FER training works by improving visual
or facial emotion processing (and not by im-
proving auditory or language information pro-
cessing).

Conclusion

FER training might be of benefit to people aim-
ing to visually infer the emotions of others in
situations in which verbal cues are limited. This
idea is relevant for future studies on how and
when psychological interventionsmay increase
EA. Importantly, the design of these studies
should be carefully thought out, both in terms
of how to experimentally test the impact of FER
training and in terms of examining the role of
verbal vs. non-verbal emotion understanding.
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Original Purpose

We previously studied the effects of alcohol administration

on empathic accuracy. In the present study, we originally

aimed to examine whether empathic accuracy might be

acutely malleable by a psychological rather than a biolog-

ical manipulation. The first psychological manipulation of

interest was a mindfulness intervention, building on the

idea that increasing self-awareness might lead to increased

other-awareness. Thus, our initial hypothesis was that a

brief mindfulness exercise could immediately improve em-

pathic accuracy. The second psychological manipulation of

interest was a facial emotion recognition (FER) training; this

was also considered likely to increase other-awareness, and

thus empathic accuracy, as participants were instructed on

how to recognize others' emotions better. As a previous

study successfully used a between-groups design to com-

pare alcohol to placebo, we used a similar design in the

present study. The idea to consider language understand-

ing as a potential moderator evolved as the lead author was

preparing the study for ethics review and realized we could

study the role of language naturalistically in our intended

sample: first-year Psychology students at our university

complete their Bachelor program either in Dutch (the lan-

guage of the empathic accuracy task) or in English, mostly

depending on their mother tongue.
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Tables

Table 1 Demographic, questionnaire, and task data for the three intervention groups

Demographic data Mindfulness (n=22) FER training(n=23) Control(n=24) X2/F p

Age in years 20 (2) 21 (3) 21 (3) 1.00 0.38

Female gender 64% 61% 63% 0.04 0.98

Dutch nationality 32% 39% 38% 0.29 0.87

Dutch as mother tongue 26% 35% 39% 0.57 0.75

Dutch language 32% 35% 33% 0.04 0.98

Questionnaire dataa

Understanding Dutch (range 0-4) 1.8 (2) 1.9 (2) 2.3 (1) 0.48 0.62

Understanding English (range 0-4) 3.7 (1) 3.3 (1) 3.5 (1) 1.95 0.15

FFMQ – Total score 71 (6) 69 (6) 70 (4) 0.82 0.44

EQ – Total score 38 (10) 43 (9) 43 (10) 1.74 0.18

Task data (post-intervention)b

EA across film clips (Fisher’s z) 0.7 (0.6) 0.9 (0.4) 0.8 (0.4) 0.75 0.47

Data expressed as mean (standard deviation) unless indicated otherwise. Gender was a binary variable. FFMQ
= Five-Facet Mindfulness Questionnaire – Short Form. EQ = Empathy Quotient. EA = Empathic accuracy.
Higher scores on understanding Dutch/English reflect a better Dutch/English-language comprehension. EA
across film clips is expressed using Fisher’s z transformed scores. (a) All questionnaires were administered
in Dutch or English depending on whether participants were in the Dutch or English program of Psychology,
respectively. (b) The EA task was in Dutch for all participants and administered post-intervention only.
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Empirical aan het Rot et al.

Figures

Figure 1 EA after intervention in participants varying in their understanding of Dutch. Note: *p<0.0083 (comparison
with control intervention). EA = Empathic accuracy. FER = facial emotion recognition. SD = standard deviation. SE =
standard error.
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