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Mindfulness involves an intentional and non-judgemental
attention or awareness of present-moment experiences. It can
be cultivated by meditation practice or present as an inherent
disposition or trait. Higher trait mindfulness has been
associated with improved emotional skills, but evidence comes
primarily from studies on emotion regulation. It remains
unclear whether improvements extend to other aspects of
emotional processing, namely the ability to recognize emotions
in others. In the current study, 107 participants (Mage = 25.48
years) completed a measure of trait mindfulness, the Five Facet
Mindfulness Questionnaire, and two emotion recognition tasks.
These tasks required participants to categorize emotions in
facial expressions and in speech prosody (modulations of the
tone of voice). They also completed an empathy questionnaire
and attention tasks. We found that higher trait mindfulness
was associated positively with cognitive empathy, but not with
the ability to recognize emotions. In fact, Bayesian analyses
provided substantial evidence for the null hypothesis, both for
emotion recognition in faces and in speech. Moreover, no
associations were observed between mindfulness and attention
performance. These findings suggest that the positive effects of
trait mindfulness on emotional processing do not extend to
emotion recognition abilities.

1. Introduction
Electronic supplementary material is available
online at https://doi.org/10.6084/m9.figshare.c.
5069682.

Mindfulness can be defined as a state of being attentive to and
aware of what is happening in the present moment, in an
intentional and non-judgemental way [1]. It involves the selfregulation of attention so that it is maintained on the ongoing
experience (e.g. sensations, thoughts). This contrasts with states
© 2020 The Authors. Published by the Royal Society under the terms of the Creative
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of rumination, absorption in the past, anxiety about the future, multitasking or with behaving in a
compulsive or automatic way [1]. Research on mindfulness has increased dramatically over the past
two decades with the rising popularity of meditation training programmes. A body of work has been
examining the benefits of such programmes on physical and mental health, and on attention and
emotional processes [2]. Several studies have reported evidence for positive effects of mindfulness
interventions in contexts such as chronic pain management, immune function, depression relapse,
anxiety and treatment of drug addiction [3].
Current perspectives suggest that mindfulness can also be examined as an inherent disposition or
trait, which can arise regardless of experience with formal meditation practice [1,4]. Trait mindfulness
refers to the tendency to be mindful in everyday life, and individual differences in this tendency are
typically measured with self-report questionnaires [1,5]. There is less research on trait mindfulness
than on mindfulness training, but associations have been documented with variables such as selfawareness and self-regulated behaviour, resilience, positive affect, subjective well-being, mental health,
life satisfaction, job satisfaction and performance and attention abilities (e.g. [1,6–9]).
Emotions are one of the most investigated topics in trait mindfulness research. According to
Brown and Ryan [1], trait mindfulness includes the disposition to be aware of one’s emotional states,
perceptual clarity about such states, and enhanced attention to and awareness of others’ emotional
cues during communication. Mindfulness could therefore encourage the development of key abilities
related to emotional functioning. This idea is supported by studies on emotion regulation.
For example, in an fMRI study, Creswell et al. [10] had participants matching negative facial
expressions with appropriate affect labels (angry, scared) or with gender-appropriate names
(control task). During affect labelling, individuals scoring higher on trait mindfulness showed
greater widespread prefrontal activation and attenuated amygdala responses, as well as a negative
relationship between prefrontal and amygdala responses. This suggests enhancements in neural
emotion regulation pathways and could potentially explain why mindful individuals can experience
reduced negative affect and improved health. Associations between trait mindfulness and improved
emotion regulation have been repeatedly reported both in behavioural and neuroscientific work (e.g.
[11,12]). Trait mindfulness has also been associated with higher trait emotional intelligence, as
indicated by a meta-analysis of 17 studies [13], and with attenuated emotional attentional blink [14].
Negative distractors presented in a rapid visual stream hinder the detection of a subsequent target,
but Makowski et al. [14] found that this emotion-induced blindness was shorter in mindful
individuals. This suggests a more efficient attentional recovery after emotional distractors and
refocusing on the task.
Links between trait mindfulness and emotional processes are well documented, but it remains
unclear whether they extend to the ability to recognize emotions in others. Both facial and vocal
expressions provide rich information about others’ emotional states during social interactions, and
emotion recognition skills relate to psychosocial adjustment [15], as well as with lower depression
symptoms and relationship well-being [16]. Several variables determine individual differences in
emotion recognition, such as cultural background (e.g. [17,18]), musical training [19], age (e.g. [20,21])
or brain pathology (e.g. [22]). As for mindfulness, one study by English et al. [23] tested a sample of
126 female university students and found that those scoring higher on mindfulness needed less
perceptual information to recognize facial expressions of fear. The task involved evaluating sequences
of faces progressively displaying more emotional content. These findings suggest an association
between mindfulness and perceptual aspects of facial processing, at least for fear. Crucially, however,
it is unknown whether benefits are also seen for emotion recognition more generally, and whether
they are specific to faces or generalize across sensory modalities.
In the present study, participants completed a widely used measure of trait mindfulness, the Five
Facet Mindfulness Questionnaire (FFMQ; [5]), and two forced-choice emotion categorization tasks.
One was focused on facial expressions, and the other one on speech prosody (modulations of the tone
of voice). Our primary question was whether trait mindfulness is associated with enhanced emotion
recognition across visual and auditory modalities. Participants additionally completed attention and
empathy measures. We wanted to explore whether the potential link between mindfulness and
emotion recognition is direct, or whether it could be explained by effects of mindfulness on these
variables. Trait mindfulness has been associated with more efficient attention networks [7,24,25], and
this could plausibly account for enhancements in emotion recognition, because attention has been
shown to benefit emotion recognition performance [26,27]. Similarly, trait mindfulness has been
associated with higher empathy [28], and empathy could support a better emotion recognition
performance ([15,29]; but see [30]).

2. Method

2.2. Materials
2.2.1. Trait mindfulness
The FFMQ is a 39-item questionnaire grouped into five subscales, each corresponding to a different facet
of mindfulness: observing (e.g. I notice the smells and aromas of things), describing (e.g. I’m good at finding
words to describe my feelings), non-judging of inner experience (e.g. I tell myself I shouldn’t be feeling the way
I’m feeling), non-reactivity to inner experience (e.g. I watch my feelings without getting lost in them) and
acting with awareness (e.g. I am easily distracted). Items are rated on a five-point Likert scale from 1
(never or very rarely true) to 5 (very often or always true). The original FFMQ [5] and the Portuguese
translation [32] have sound psychometric properties, including good construct validity and internal
consistency. Individual item scores are summed to produce scores for each subscale and a total
mindfulness score. Internal consistency values were acceptable-to-excellent in the current dataset
(Cronbach’s α = 0.88 for the full scale, ranging from α = 0.73 for non-reactivity to α = 0.92 for describing).

2.2.2. Empathy
The Questionnaire of Cognitive and Affective Empathy (QCAE) includes 31 items, assessing cognitive
empathy (e.g. I can tell if someone is masking their true emotion) and affective empathy (e.g. I am happy
when I am with a cheerful group and sad when the others are glum). Items are rated on a four-point Likert
scale from 1 (strongly disagree) to 4 (strongly agree). The original QCAE [33] and the Portuguese
translation [34] have sound psychometric properties, including good construct validity and internal
consistency. The Portuguese QCAE has 30 items only (one item was excluded from the original
version due to extreme low loading on the respective scale; [34]). Individual item scores are summed
to produce cognitive and affective empathy scores, and a total empathy score. Internal consistency
values were acceptable-to-good in the current dataset (α = 0.85 for the full QCAE questionnaire,
α = 0.79 for affective empathy and α = 0.87 for cognitive empathy).

2.2.3. Attention
Attention abilities were measured using the Stroop task and a short version of the Attention Network
Test (ANT; [35]). The Stroop task consisted of a series of colour words (red, green, blue or yellow)
presented on a computer screen (black background), each of which was displayed in a colour that
either matched (congruent) or did not match (incongruent) the meaning of the word. Participants
identified the colour in which the words were displayed by pressing the corresponding key on a
keyboard. Each trial consisted of a fixation cross for 500 ms, followed by the word presented for
200 ms and a response window of 1700 ms. The inter-trial interval was 1000 ms. Participants
completed 144 trials, half of which were incongruent. We calculated the percentage of correct
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A total of 107 participants took part in this study. They were 25.48 years of age on average (s.d. = 7.68,
range = 18–52; 71 women), and had 15.47 years of education (s.d. = 2.92, range = 10–30). Participants
were recruited in response to an advertisement (i) posted in local research participant pools, and
(ii) sent via email to members of the wider community who were part of the researchers’ social
networks. Inclusion criteria were age at least 18, no history of neurological or psychiatric disorders,
normal hearing, normal or corrected-to-normal vision, and European Portuguese as native language.
Most participants had no meditation experience (n = 70), but 37 had some experience (number of
hours, M = 183.63; s.d. = 743.26; range = 1–4380). Ethical approval for the study protocol was obtained
from the local Ethics Committee, ISCTE-IUL (reference 31/2018). Written informed consent was
collected from all participants.
An a priori power analysis conducted with G Power 3.1 [31] indicated that a sample size of at least 84
was required to detect correlations of r = 0.30 or larger between variables, considering an alpha level of
0.05 and a power of 0.80. A sensitivity analysis, using the same alpha and power values, indicated that
our actual sample (N = 107) had a sensitivity to detect significant correlations of at least r = 0.27.

royalsocietypublishing.org/journal/rsos
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Participants completed two emotion recognition tasks, one focusing on facial expressions and the other
one on speech prosody. Each task included 84 trials, with 12 different stimuli representing each of seven
emotions (anger, disgust, fear, happiness, sadness, surprise and neutral). The stimuli were taken from
previously validated databases (speech prosody, [37]; facial expressions, Karolinska Directed
Emotional Faces database, [38]) and have been used in previous studies (e.g. [19,39–42]). Speech
prosody stimuli consisted of short sentences (M = 1470 ms, s.d. = 240) with emotionally neutral
semantic content (e.g. ‘O futebol é um desporto’, Football is a sport), produced by two female speakers
to communicate emotions with prosodic cues alone (i.e. variations in pitch, loudness, timing and
voice quality). Facial expressions consisted of colour photographs of male and female actors with no
beards, moustaches, earrings, eyeglasses or visible make-up. Each photograph was presented for
2000 ms. The two tasks were similarly difficult (based on validation data, average recognition
accuracy was 75.60% for speech prosody and 79.43% for facial expressions).
Participants made an eight-alternative forced-choice judgement for each stimulus, selecting the
emotion that was being expressed from a list including neutrality, anger, disgust, fear, happiness, sadness,
surprise and none of the above. Each of the tasks started with four practice trials. The 84 experimental
trials that followed were randomized for each participant. Each stimulus was presented once (after a
1000 ms fixation cross) and no feedback was given.
Accuracy rates were calculated for each emotion and task, and the analyses that follow were based
on average scores for each task. Internal consistency values were acceptable-to-good for both
tasks: α = 0.75 for facial expressions, and α = 0.85 for speech prosody. The accuracy data were arcsine
square-root transformed and corrected for possible response biases using unbiased hit rates, or Hu
([43]; for a discussion of biases in forced-choice tasks, e.g. [44]). Hu values represent the joint
probability that a given emotion will be correctly recognized (given that it is presented), and that a
given response category will be correctly used (given that it is used at all), such that they vary
between 0 and 1. Hu = 0 when no stimulus from a given emotion is correctly recognized, and Hu = 1
only when all the stimuli from a given emotion (e.g. happy prosody) are correctly recognized,
and the corresponding response category (e.g. happiness) is always correctly used (i.e. when there are
no false alarms). The response category ‘none of the above’ was rarely selected (5.46% on average
across modalities).

2.3. Procedure
Participants were tested in small groups (up to four participants) in a quiet room. They completed the
emotion recognition tasks, the attention tasks and then the demographic, mindfulness and empathy
questionnaires. The order of the emotion recognition and attention tasks was counterbalanced across
participants. The testing session lasted about 1 hour, and short breaks were allowed between tasks.
The auditory stimuli were presented via high-quality headphones, with the volume adjusted to a
comfortable level for each participant. The attention and emotion recognition tasks were implemented
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responses and a Stroop incongruency score (reaction times on incongruent trials − reaction times on
congruent trials; including correct trials only).
The short version of the ANT was retrieved from the author’s website (http://people.qc.cuny.edu/
Faculty/Jin.Fan/Pages/Downloads.aspx). This version consisted of 120 trials divided into 5 runs,
preceded by one practice run of 12 trials. For each trial, participants pressed one of two keys,
indicating whether a target arrow was pointing left or right. The target arrow was presented above or
below a centrally located fixation cross, and it was flanked either by pairs of congruent arrows
(congruent condition) or by pairs of incongruent arrows (incongruent condition). Half of the trials
were incongruent. Additionally, each trial was preceded either by no cue (40 trials) or by one of two
types of cues, consisting of asterisks presented for 100 ms: a centre cue aligned with the fixation cross,
indicating that the target arrow was about to show up (40 trials); or a spatial cue, either above or
below the fixation cross, indicating where the target arrow would appear (40 trials). The interval
between cue and target was 400 ms. Participants were asked to respond as fast and accurately as
possible, and the target remained visible until they responded or until 1700 ms after presentation. We
calculated the efficiency of attentional networks based on average reaction times, for correct trials
only: alerting = no cue − centre cue; orienting = centre cue − spatial cue; and conflict = incongruent
target − congruent target [36].

Table 1. Descriptive statistics for the questionnaires and for the attention and emotion recognition tasks.
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range

FFMQ (total)

122.37

16.73

86–165

Observing

27.46

5.22

13–38

Describing
Acting with Awareness

25.91
23.79

6.21
5.35

12–40
10–33

Non-judging
Non-reactivity

24.20
21.03

6.43
4.00

8–40
8–34

QCAE (total)
Affective Empathy

94.36
34.05

9.78
5.00

67–116
20–43

Cognitive Empathy

60.32

7.58

40–75

Stroop
Accuracy

0.93

0.08

67.21

42.04

−31.05–226.46

Alerting

26.11

24.25

−34.85–115.65

Orienting
Executive Control

50.27
86.51

30.66
30.28

−77.73–122.50
8.03–157.75

0.65
0.68

0.11
0.11

0.21–0.83
0.28–0.88

0.62

0.15

0.14–0.87

Incongruency Score
Attention Network Test

Emotion Recognition (average, Hu scores)
Faces
Prosody

0.51–1.00

in E-Prime 2.0 (version 2.0.10.356). Due to software malfunction, data from two participants on the ANT
were not recorded. These participants were therefore excluded from all analyses including this variable.

2.4. Statistical analysis
The data were statistically evaluated based on standard frequentist and Bayesian approaches. In each
analysis, a Bayes factor (BF10) statistic was estimated, which considers the likelihood of the observed
data given the alternative and null hypotheses. These analyses were conducted on JASP Version 0.10.2
[45], using the default priors (correlations, stretched beta prior width = 1). BF10 values were
interpreted following Jeffreys’ guidelines [46], such that values between 1 and 3 correspond to
anecdotal evidence for the alternative hypothesis, between 3 and 10 to substantial evidence, between
10 and 30 to strong evidence, between 30 and 100 to very strong evidence and greater than 100 to
decisive evidence. A BF10 less than 1 corresponds to evidence in favour of the null hypothesis:
values between 0.33 and 1 correspond to anecdotal evidence, between 0.10 and 0.33 to substantial
evidence, between 0.03 and 0.10 to strong evidence, between 0.01 and 0.03 to very strong evidence
and less than 0.01 to decisive evidence. Thus, one important advantage of Bayesian statistics over the
frequentist approach is that they allow us to interpret null results and to formally draw inferences
based on them.

3. Results
Table 1 shows descriptive statistics for the questionnaires and for the attention and emotion recognition
tasks (in electronic supplementary material, table S1 shows statistics for each emotion on the emotion
recognition tasks). The average scores and subscores on the FFMQ and QCAE are consistent with
previous results [34,47]. Also in line with previous studies, there were small to medium positive
correlations among FFMQ subscales, ranging from r = 0.22 to r = 0.45 (electronic supplementary
material, table S2). The correlation between cognitive and affective empathy did not reach significance,
r = 0.17, p = 0.08, BF10 = 0.57.
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Table 2. Pairwise correlations between mindfulness (FFMQ total) and other variables.

QCAE (total)

r

p-value

BF10

0.03

1.34

Affective Empathy

−0.10

0.33

0.19

Cognitive Empathy
Stroop

0.34

<0.001

61.98

Accuracy
Incongruency Score

0.05
0.03

0.64
0.75

0.14
0.13

Attention Network Test
Alerting

0.00

0.98

0.12

−0.05

0.62

0.14

−0.10
−0.01

0.30
0.30

0.21
0.20

−0.10
−0.07

0.31
0.50

0.20
0.15

Orienting
Executive Control
Emotion Recognition (average, Hu scores)
Faces
Prosody

Participants performed generally well on the emotion recognition tasks, both for facial and prosodic
expressions (table 1). Average accuracy rates were above the chance level (approx. 0.14), and there was a
significant positive correlation across the two tasks, r = 0.35, p < 0.001, BF10 = 83.09. Despite the generally
high performance, there was wide variability across participants, with scores ranging from approximately
0.20 to 0.88 (s.d. ≅ 0.13; table 1). This is comparable to previous studies on the correlates of individual
differences in emotion recognition (e.g. [48–50]).
Table 2 shows zero-order correlations between mindfulness and the remaining study variables.
Contrary to our hypothesis, we found no associations between FFMQ scores and emotion recognition,
strongest r = −0.10, lowest p = 0.30. In fact, Bayesian statistics provided substantial evidence for the
null hypothesis, both for facial and prosodic expressions, highest BF10 = 0.20. Follow-up analyses
revealed that null results were also observed for FFMQ subscores, strongest r = −0.10, lowest p = 0.14,
highest BF10 = 0.35, and when the focus was on specific emotions rather than on average emotion
recognition (see electronic supplementary material, table S3 for details). We found some significant
negative associations for happiness (with FFMQ total scores and Describing subscores) and surprise
(with Non-judging subscores), but these were small, strongest r = −0.22, and would not survive
Bonferroni corrections for multiple comparisons, highest BF10 = 1.49.
To exclude the possibility that null results were due to the effects of demographic variables, we used
multiple regression, modelling average accuracy on emotion recognition as a function of FFMQ scores,
age, sex and education. None of the predictor variables made an independent contribution to the
model, lowest p = 0.34, highest BF10 = 0.59, and the model itself was not significant, as indicated by
both frequentist and Bayesian statistics, R = 0.15, F4,102 = 0.58, p = 0.68, BF10 = 0.02. The same was
obtained for similar models conducted for each emotion recognition task separately, and for models
including the five FFMQ subscores as predictor variables. Thirty-seven participants had some
meditation experience, and the number of hours of experience correlated with FFMQ scores, r = 0.30,
p = 0.002, BF10 = 13.42. However, in a regression model including FFMQ scores and hours of
experience as predictor variables, none of them contributed independently to explain variance in
emotion recognition, lowest p = 0.41, highest BF10 = 0.41, and the model was not significant, R = 0.09,
F2,102 = 0.43, p = 0.66, BF10 = 0.09.
We finally focused on how mindfulness and emotion recognition related to empathy and attention
(table 3). Emotion recognition was not correlated with empathy, strongest r = 0.08, lowest p = 0.41,
highest BF10 = 0.17. It was also not correlated with attention, except for an unpredicted association
between facial emotion recognition and ANT orienting scores, r = 0.29, p = 0.003, BF10 = 11.37. Trait
mindfulness was not correlated with attention, strongest r = −0.19, lowest p = 0.06, highest BF10 = 0.70
(table 2 and table 4 for details), but there were associations with empathy. We found a significant
association between FFMQ scores and higher cognitive empathy, r = 0.34, p < 0.001, and Bayesian
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Table 3. Correlations between emotion recognition accuracy and empathy and attention.  p < 0.05; BF10 values are indicated
in parenthesis.

average

faces

prosody

QCAE (total)
Affective Empathy

0.07 (0.07)
0.04 (0.04)

0.02 (0.12)
0.02 (0.12)

0.08 (0.17)
0.05 (0.14)

Cognitive Empathy

0.06 (0.14)

0.01 (0.12)

0.07 (0.16)

0.13 (0.30)

0.05 (0.14)

0.16 (0.46)

Stroop
Accuracy

Alerting
Orienting
Executive Control

−0.20 (0.91)

0.03 (0.13)

0.17 (0.49)

0.13 (0.30)

0.14 (0.31)

0.18 (0.62)
−0.19 (0.71)

0.29 (11.37)
−0.13 (0.30)

0.03 (0.13)
−0.17 (0.54)

Table 4. Correlations between FFMQ subscales and empathy and attention.  p < 0.05;
in parenthesis.



p < 0.01; BF10 values are indicated

FFMQ subscales
observing

describing

QCAE (total)
Affective Empathy

0.20 (1.06)
0.09 (0.18)

0.19 (0.79)
−0.03 (0.13)

Cognitive Empathy
Stroop

0.20 (1.07)

Accuracy
Incongruency Score

acting with
awareness

non-judging

non-reactivity

0.21 (1.19)
0.07 (0.16)

−0.06 (0.14)
−0.18 (0.71)

0.15 (0.39)
−0.27 (5.71)

0.26 (4.57)

0.22 (1.65)

0.05 (0.14)

0.37 (>100)

0.06 (0.15)
−0.00 (0.12)

0.00 (0.12)
0.02 (0.12)

0–0.01 (0.12)
0.16 (0.43)

0.01 (0.12)
−0.07 (0.16)

0.12 (0.24)
0.01 (0.12)

0.05 (0.14)
0.11 (0.23)

−0.02 (0.12)
−0.03 (0.13)

0.06 (0.15)
−0.18 (0.70)

−0.04 (0.13)
−0.06 (0.14)

−0.04 (0.13)
0.03 (0.13)

−0.16 (0.43)

−0.07 (0.16)

−0.00 (0.12)

0.02 (0.12)

−0.13 (0.30)

Attention Network Test
Alerting
Orienting
Executive Control

statistics indicated that the evidence was very strong, BF10 = 61.98. Follow-up analyses focusing on the
FFMQ subscores showed that correlations are evident for Non-reactivity, Describing, Acting
with Awareness, and Observing, weakest r = 0.20, highest p = 0.04, lowest BF10 = 1.07 (table 4 for
details). No associations were found with affective empathy, apart from a negative correlation with
Non-reactivity scores, r = −0.27, p = 0.01, BF10 = 5.71.

4. Discussion
In the present study, we found no evidence that trait mindfulness is associated with the ability to
recognize emotions in others. For facial expressions and speech prosody, emotion recognition
performance was similar in participants scoring higher or lower on mindfulness, as indicated by
frequentist and Bayesian statistics. Trait mindfulness has been associated with benefits in emotional
variables, in studies focused on emotion regulation (e.g. [10–12]) or on subjective measures of felt
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emotional states (e.g. [6,51]). Our results suggest that the benefits do not extend to emotion
recognition abilities. This seems unexpected, considering that trait mindfulness has been associated
with emotional intelligence [13], and the ability to recognize emotions is one of the components of
this construct. The strength of the association between mindfulness and emotional intelligence varies
widely across studies, however [13]. Most of these studies additionally rely on self-reported emotional
intelligence, and not on performance-based measures, which would be more comparable to the ones
used here.
Our results also seem to contrast with those by English et al. [23] pointing to a link between
mindfulness and facial emotional processing. They used the same mindfulness questionnaire as in the
current study (FFMQ), and the internal consistency of their self-report and performance measures is
comparable to ours. The discrepancy in results might stem from differences in samples, or the
particular way emotion recognition was assessed. English et al. [23] asked participants to recognize
emotions in 10-image sequences starting with a neutral expression and ending with a full expression.
Their focus was on the amount of information needed for recognition, not on the ability to
recognize emotions. Moreover, their results were seen for fearful expressions only, as assessed
exclusively by female participants. The potential role of task in associations between mindfulness and
emotion recognition will need to be addressed in future studies. The benefits could be subtle and
more likely to be seen in challenging conditions, which our tasks did not allow us to assess. This
could be studied by systematically manipulating stimulus ambiguity or cognitive load (e.g. [23,48]).
It will also be important to expand the current results, by combining measures of trait mindfulness
like the one used here with other measures of mindfulness that do not rely on self-report. This could
be done using, for example, experience-sampling methods or performance-based tasks of state
mindfulness (e.g. [1]).
Another null finding of the current study was that trait mindfulness had no association with attention
abilities. It is often assumed that mindfulness and attention are closely related because training of
attention skills is central in meditation practices (e.g. [52,53]). In fact, there is evidence for enhanced
attentional processes in mindfulness practitioners (e.g. [2,53]). When it comes to trait mindfulness,
however, evidence is much weaker. Some studies suggest that higher trait mindfulness relates to more
efficient attentional networks (e.g. [24,54]), but such advantages are not always replicable, even in
well-powered studies using reliable measures [55]. Advantages are also often limited to one or two of
multiple attention measures and facets of mindfulness [25,56]. Our results add to the growing
evidence for a weak or non-existent relationship between trait mindfulness and attention. It is possible
that attention does not share the same relationship with mindfulness as a practice and as a trait [55],
but this warrants further investigation.
Results for emotion recognition and attention were null, but we found robust evidence that trait
mindfulness is associated with empathy. This was most evident for cognitive empathy, and it reflects
a general result observed across most facets of the FFMQ. These findings corroborate those by
Greason and Cashwell [57] with a different empathy questionnaire (Interpersonal Reactivity Index),
and those by MacDonald & Price [28] with the same questionnaire that we used here (QCAE).
MacDonald & Price [28] reported a pattern of results similar to ours: small-to-medium positive
correlations between trait mindfulness and cognitive empathy, and non-significant or negative
correlations with affective empathy. An intentional attention to one’s feelings and thoughts is a core
feature of mindfulness [1], and this could facilitate an understanding of others’ thoughts, cognitions
and emotions, which is central for empathic responding. What remains to explain is why mindfulness
relates to cognitive and affective empathy in a different manner. It could be because affective empathy
implies being emotionally affected by others’ experiences or problems, and trait mindfulness
encourages the opposite. For example, the Non-reactivity facet broadly assesses the ability not to react
to feelings, thoughts or emotions, even if they are difficult [5]. Consistent with this, Non-reactivity
was the facet showing the strongest positive association with cognitive empathy, and negative
association with affective empathy.
Empathy was associated with trait mindfulness, but not with emotion recognition. Bayesian analyses
actually provided substantial-to-strong evidence for the null hypothesis. Besel & Yuille [29] had
previously shown an association between empathy and higher facial emotion recognition. However,
this was found for fearful expressions only, and when participants were exposed to the stimuli for a
long time. In other words, it could not be generalized across emotions and task conditions. More
recently, Olderbak & Wilhelm [30] conducted four studies with different designs and sample
characteristics, and found that the relationship between empathy and facial emotion recognition is
either not significant or weak. As for emotional prosody, to our knowledge no previous studies have

(reference 31/2018). Written informed consent was collected from all participants.

Data accessibility. The dataset supporting this article is available as electronic supplementary material. The dataset is also
freely available for public use at Dryad: https://doi.org/10.5061/dryad.2rbnzs7j2 [61].
Authors’ contributions. R.F.V. prepared the tasks, collected the data, participated in data analysis and interpretation,
participated in the design of the study and drafted the manuscript. A.I.C. helped preparing the experimental tasks
and participated in data analysis and interpretation. C.F.L. conceived and designed the study, coordinated the
study, participated in data analysis and interpretation, and helped draft the manuscript. All authors gave final
approval for publication.
Competing interests. César F. Lima was a member of the Royal Society Open Science editorial board at the time of
submission; however, they were not involved in the editorial assessment of the manuscript in any way.
Funding. Funded by a grant from Portuguese Foundation for Science and Technology (FCT) awarded to C.F.L. (IF/
00172/2015).
Acknowledgements. We thank Aissa Baldé for helping with data collection.

References
1.

2.

3.

4.

5.

6.

Brown K, Ryan RM. 2003 The benefits of being
present: mindfulness and its role in
psychological well-being. J. Pers. Soc.
Psychol. 84, 822–848. (doi:10.1037/0022-3514.
84.4.822)
Tang Y, Hölzel B, Posner M. 2015 The
neuroscience of mindfulness meditation. Nat.
Rev. Neurosci. 16, 213–225. (doi:10.1038/
nrn3916)
Creswell J. 2017 Mindfulness interventions.
Annu. Rev. Psychol. 68, 491–516. (doi:10.1146/
annurev-psych-042716-051139)
Davidson R. 2010 Empirical explorations of
mindfulness: conceptual and methodological
conundrums. Emotion 10, 8–11. (doi:10.1037/
a0018480)
Baer R, Smith G, Hopkins J, Krietemeyer J,
Toney L. 2006 Using self-report assessment
methods to explore facets of mindfulness.
Assessment 13, 27–45. (doi:10.1177/
1073191105283504)
Bergomi C, Ströhle G, Michalak J, Funke F,
Berking M. 2013 Facing the dreaded: does
mindfulness facilitate coping with distressing
experiences? A moderator analysis. Cogn. Behav.

7.

8.

9.

10.

11.

Ther. 42, 21–30. (doi:10.1080/16506073.2012.
713391)
Di Francesco S, Simione L, López-Ramón MF,
Belardinelli MO, Lupiáñez J, Raffone A. 2017
Dispositional mindfulness facets predict
the efficiency of attentional networks.
Mindfulness 8, 101–109. (doi:10.1007/s12671016-0634-5)
Mesmer-Magnus J, Manapragada A, Viswesvaran
C, Allen J. 2017 Trait mindfulness at work: a
meta-analysis of the personal and professional
correlates of trait mindfulness. Hum. Perform. 30,
79–98. (10.1080/08959285.2017.1307842)
Short M, Mazmanian D, Oinonen K, Mushquash
C. 2016 Executive function and self-regulation
mediate dispositional mindfulness and wellbeing. Pers. Individ. Dif. 93, 97–103. (10.1016/j.
paid.2015.08.007)
Creswell J, Way B, Eisenberger N, Lieberman M.
2007 Neural correlates of dispositional
mindfulness during affect labeling. Psychosom.
Med. 69, 560–565. (doi:10.1097/PSY.
0b013e3180f6171f )
Modinos G, Ormel J, Aleman A. 2010 Individual
differences in dispositional mindfulness and

12.

13.

14.

15.

16.

brain activity involved in reappraisal of emotion.
Soc. Cogn. Affect. Neurosci. 5, 369–377. (doi:10.
1093/scan/nsq006)
Quaglia J, Goodman R, Brown K. 2016 Trait
mindfulness predicts efficient top-down
attention to and discrimination of facial
expressions. J. Pers. 84, 393–404. (doi:10.1111/
jopy.12167)
Miao C, Humphrey R, Qian S. 2018 The
relationship between emotional intelligence and
trait mindfulness: a meta-analytic review. Pers.
Individ. Dif. 135, 101–107. (doi:10.1016/j.paid.
2018.06.051)
Makowski D, Sperduti M, Lavallée S, Nicolas S,
Piolino P. 2019 Dispositional mindfulness
attenuates the emotional attentional blink.
Conscious Cogn. 67, 16–25. (doi:10.1016/j.
concog.2018.11.004)
Hall J, Andrzejewski S, Yopchick J. 2009
Psychosocial correlates of interpersonal
sensitivity: a meta-analysis. J. Nonverbal
Behav. 33, 149–180. (doi:10.1007/s10919-0090070-5)
Carton JS, Kessler EA, Pape CL. 1999 Nonverbal
decoding skills and relationship well-being in

R. Soc. Open Sci. 7: 192077

Research ethics. Ethical approval for the study protocol was obtained from the local Ethics Committee, ISCTE-IUL

9

royalsocietypublishing.org/journal/rsos

documented associations with empathy, and studies focusing on potential correlations with
personality traits have reported null results [58]. It could be that emotion recognition and empathy
reflect dissociable processes, with emotion recognition depending relatively more on low-level
perceptual processes, and empathy on higher order affective and cognitive mechanisms (e.g. [59]).
According to Olderbak & Wilhelm [30], it could also be that the lack of an association reflects
differences in the measurement approaches. While empathy is assessed as self-reported typical
behaviour (i.e. a personality-like construct), emotion recognition is assessed as maximal effort using
performance-based tasks.
To conclude, the current study showed that trait mindfulness is not associated with the ability to
recognize emotions in facial or prosodic expressions. We also found no associations between
mindfulness and attention, but documented a robust link with cognitive empathy. Our results add to
the growing literature on the correlates of trait mindfulness, thus contributing to a better
understanding of this construct, and its role in positive psychological experience and skills
(e.g. [1,60]). They emphasize the notion that the different aspects of emotional processing might
relate to mindfulness in different ways. While trait mindfulness might serve important selfregulatory and awareness functions, its role for more low-level emotional-perceptual mechanisms
might be less apparent. These findings might additionally have broader implications for how
mindfulness is used in clinical practice (e.g. for exploring the facets, potential benefits and limits of
mindfulness with clients).

18.

19.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Aging 22, 147–159. (doi:10.1037/0882-7974.22.
1.147)
JASP Team. 2019 JASP (Version 0.10.2)
[Computer software].
Jarosz A, Wiley J. 2014 What are the odds?
A practical guide to computing and reporting
Bayes factors. J. Probl. Solving 7, 2–9. (doi:10.
7771/1932-6246.1167)
Baer R, Smith GT, Lykins E, Button D,
Krietemeyer J, Sauer S, Walsh E, Duggan D,
Williams JM. 2008 Construct validity of the
Five Facet Mindfulness Questionnaire in
meditating and nonmeditating samples.
Assessment 15, 329–342. (doi:10.1177/
1073191107313003)
Correia AI, Branco P, Martins M, Reis AM,
Martins N, Castro SL, Lima CF. 2019 Restingstate connectivity reveals a role for sensorimotor
systems in vocal emotional processing in
children. Neuroimage 201, 116052. (doi:10.
1016/j.neuroimage.2019.116052)
Israelashvili J, Oosterwijk S, Sauter D, Fischer A.
2019 Knowing me, knowing you: emotion
differentiation in oneself is associated with
recognition of others’ emotions. Cogn. Emotion
33, 1461–1471. (doi:10.1080/02699931.2019.
1577221)
Scherer KR, Scherer U. 2011 Assessing the
ability to recognize facial and vocal expressions
of emotion: construction and validation of
the emotion recognition index. J. Nonverbal
Behav. 35, 305–326. (doi:10.1007/s10919-0110115-4)
Bajaj B, Gupta R, Pande N. 2016 Self-esteem
mediates the relationship between mindfulness
and well-being. Pers. Individ. Dif. 94, 96–100.
(doi:10.1016/j.paid.2016.01.020)
Kabat-Zinn J. 1982 An outpatient program in
behavioral medicine for chronic pain patients
based on the practice of mindfulness
meditation: theoretical considerations
and preliminary results. Gen. Hosp.
Psychiatry 4, 33–47. (doi:10.1016/01638343(82)90026-3)
Malinowski P. 2013 Neural mechanisms of
attentional control in mindfulness meditation.
Front. Neurosci. 7, 1–11. (doi:10.3389/fnins.
2013.00008)
Lin Y, Fisher M, Moser J. 2019 Clarifying the
relationship between mindfulness and executive
attention: a combined behavioral and
neurophysiological study. Soc. Cogn. Affective
Neurosci. 14, 205–215. (doi:10.1093/scan/
nsy113)
Quickel E, Johnson S, David Z. 2014 Trait
mindfulness and cognitive task performance:
examining the attentional construct of
mindfulness. SAGE Open 4, 4. (doi:10.1177/
2158244014560557)
Jaiswal S, Tsai S-Y, Juan C-H, Liang W-K,
Muggleton N. 2018 Better cognitive
performance is associated with the combination
of high trait mindfulness and low trait anxiety.
Front. Psychol. 9, 627. (doi:10.3389/fpsyg.2018.
00627)
Greason PB, Cashwell CS. 2009 Counselor
preparation mindfulness and counseling selfefficacy: the mediating role of attention and
empathy. Counselor Education and Supervision

10

R. Soc. Open Sci. 7: 192077

20.

31.

differences test of relations. Emotion 17,
1092–1106. (doi:10.1037/emo0000308)
Faul F, Erdfelder E, Buchner A, Lang A-G. 2009
Statistical power analyses using G Power 3.1:
tests for correlation and regression analyses.
Behav. Res. Methods 41, 1149–1160. (doi:10.
3758/BRM.41.4.1149)
Gregório S, Gouveia JP. 2011 Facetas de
mindfulness: características psicométricas de um
instrumento de avaliação. Psychologica 54,
259–279. (doi:10.14195/1647-8606_54_10)
Reniers R, Corcoran R, Drake R, Shryane N,
Völlm B. 2011 The QCAE: a questionnaire of
cognitive and affective empathy. J. Pers. Assess.
93, 84–95. (doi:10.1080/00223891.2010.
528484)
Queirós A, Fernandes E, Reniers R, Sampaio A,
Coutinho J, Seara-Cardoso A. 2018 Psychometric
properties of the questionnaire of cognitive and
affective empathy in a Portuguese sample. PLoS
ONE 13, 1–14. (doi:10.1371/journal.pone.
0197755)
Fan J, McCandliss B, Sommer T, Raz A,
Posner M. 2002 Testing the efficiency and
independence of attentional networks.
J. Cogn. Neurosci. 14, 340–347. (doi:10.1162/
089892902317361886)
Fan J, Byrne J, Worden M, Guise K, McCandliss
B, Fossella J, Posner M. 2007 The relation of
brain oscillations to attentional networks.
J. Neurosci. 27, 6197–6206. (doi:10.1523/
JNEUROSCI.1833-07.2007)
Castro SL, Lima CF. 2010 Recognizing emotions
in spoken language: a validated set of
Portuguese sentences and pseudosentences
for research on emotional prosody. Behav.
Res. Methods 42, 74–81. (doi:10.3758/BRM.42.
1.74)
Goeleven E, De Raedt R, Leyman L, Verschuere
B. 2008 The Karolinska directed emotional faces:
a validation study. Cognition and Emotion 22,
1094–1118. (doi:10.1080/02699930701626582)
Eisenbarth H, Alpers GW. 2011 Happy mouth
and sad eyes: scanning emotional facial
expressions. Emotion 11, 860–865. (doi:10.
1037/a0022758)
Lima CF, Brancatisano O, Fancourt A,
Müllensiefen D, Scott SK, Warren JD, Stewart L.
2016 Impaired socio-emotional processing in a
developmental music disorder. Sci. Rep. 6,
1–13. (doi:10.1038/srep34911)
Lima CF, Garrett C, Castro SL. 2013 Not all
sounds sound the same: Parkinson’s disease
affects differently emotion processing in music
and in speech prosody. J. Clin. Exp.
Neuropsychol. 35, 373–392. (doi:10.1080/
13803395.2013.776518)
Strachan JWA, Sebanz N, Knoblich G. 2019 The
role of emotion in the dyad inversion effect.
PLoS ONE 14, 1–19. (doi:10.1371/journal.pone.
0219185)
Wagner H. 1993 On measuring performance in
category judgment studies of nonverbal
behavior. J. Nonverbal Behav. 17, 3–28. (doi:10.
1007/BF00987006)
Isaacowitz DM, Löckenhoff CE, Lane RD, Wright
R, Sechrest L, Riedel R, Costa PT. 2007 Age
differences in recognition of emotion in
lexical stimuli and facial expressions. Psychol.

royalsocietypublishing.org/journal/rsos

17.

adults. J. Nonverbal Behav. 23, 91–100. (doi:10.
1023/A:1021339410262)
Elfenbein H, Ambady N. 2003 Universals and
cultural differences in recognizing emotions.
Curr. Dir. Psychol. Sci. 12, 159–164. (doi:10.
1111/1467-8721.01252)
Pell MD, Paulmann S, Dara C, Alasseri A, Kotz
SA. 2009 Factors in the recognition of vocally
expressed emotions: a comparison of four
languages. J. Phon. 37, 417–435. (doi:10.1016/
j.wocn.2009.07.005)
Lima CF, Castro SL. 2011 Speaking to the
trained ear: musical expertise enhances the
recognition of emotions in speech prosody.
Emotion 11, 1021–1031. (doi:10.1037/
a0024521)
Lima CF, Alves T, Scott SK, Castro SL. 2014 In
the ear of the beholder: how age shapes
emotion processing in nonverbal vocalizations.
Emotion 14, 145–160. (doi:10.1037/a0034287)
Ruffman T, Henry JD, Livingstone V, Phillips LH.
2008 A meta-analytic review of emotion
recognition and aging: implications for
neuropsychological models of aging. Neurosci.
Biobehav. Rev. 32, 863–881. (doi:10.1016/j.
neubiorev.2008.01.001)
Ariatti A, Benuzzi F, Nichelli P. 2008 Recognition
of emotions from visual and prosodic cues in
Parkinson’s disease. Neurol. Sci. 29, 219–227.
(doi:10.1007/s10072-008-0971-9)
English L, Wisener M, Bailey H. 2018 Childhood
emotional maltreatment, anxiety, attachment,
and mindfulness: associations with facial
emotion recognition. Child Abuse and
Neglect 80, 146–160. (doi:10.1016/j.chiabu.
2018.02.006)
Riggs N, Black D, Ritt-Olson A. 2015 Associations
between dispositional mindfulness and
executive function in early adolescence. J. Child
Fam. Stud. 24, 2745–2751. (doi:10.1007/
s10826-014-0077-3)
Sørensen L, Osnes B, Visted E, Svendsen J,
Adolfsdottir S, Binder P, Schanche E. 2018
Dispositional mindfulness and attentional
control: the specific association between the
mindfulness facets of non-judgment and
describing with flexibility of early operating
orienting in conflict detection. Front. Psychol. 9,
2359. (doi:10.3389/fpsyg.2018.02359)
Lima CF, Anikin A, Monteiro AC, Scott SK, Castro
SL. 2019 Automaticity in the recognition of
nonverbal emotional vocalizations. Emotion 19,
219–233. (doi:10.1037/emo0000429)
Tsotsi S, Bozikas V, Kosmidis M. 2015 The role
of attention processes in facial affect recognition
in schizophrenia. Cognit. Neuropsychiatry 20,
526–541. (doi:10.1080/13546805.2015.
1110517)
MacDonald H, Price J. 2017 Emotional
understanding: examining alexithymia as a
mediator of the relationship between
mindfulness and empathy. Mindfulness 8,
1644–1652. (doi:10.1007/s12671-017-0739-5)
Besel L, Yuille J. 2010 Individual differences in
empathy: the role of facial expression
recognition. Pers. Individ. Dif. 49, 107–112.
(doi:10.1016/j.paid.2010.03.013)
Olderbak S, Wilhelm O. 2017 Emotion
perception and empathy: an individual

59.

60.

Mitchell RLC, Phillips LH. 2015 The overlapping
relationship between emotion perception
and theory of mind. Neuropsychologia 70,
1–10. (doi:10.1016/j.neuropsychologia.2015.
02.018)
Bowlin SL, Baer RA. 2012 Relationship between
mindfulness, self-control, and psychological

61.

functioning. Pers. Individ. Dif. 52, 411–415.
(doi:10.1016/j.paid.2011.10.050)
Lima CF, VilaverdeR, Correia AI. 2019 Data from:
Higher trait mindfulness is associated with
empathy but not with emotion recognition
abilities. Dryad Digital Repository. (doi:10.5061/
dryad.2rbnzs7j2)

11

royalsocietypublishing.org/journal/rsos

58.

49, 2–19. (doi:10.1002/j.1556-6978.2009.
tb00083.x)
Furnes D, Berg H, Mitchell RM, Paulmann S.
2019 Exploring the effects of personality traits
on the perception of emotions from prosody.
Front. Psychol. 10, 184. (doi:10.3389/fpsyg.
2019.00184)

R. Soc. Open Sci. 7: 192077

