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Abstract Although mindfulness has been generally linked to
superior emotional functioning, several areas remain unclear.
In extending prior work, the current report evaluated the link
between trait mindfulness and physiological patterns of recov-
ery from negative emotion and investigated possible associa-
tions between trait mindfulness and emotion differentiation.
After completing a trait mindfulness measure, 80 healthy
volunteers were block-randomized (matched on gender and
relatively high versus relatively low trait mindfulness) to
complete either emotional (EN) or neutral (NE) writing tasks
first. In the EN order, participants wrote about an upsetting
experience and, in the NE order, about the events of an
average day. In partial support of expectation, relatively more
mindful men showed greater physiological reactivity to an
emotional task followed by superior recovery, but only in
the EN order; supplementary analyses suggest that greater
non-reactivity scores among males may be involved in the
physiological regulation of emotional stress. As expected,
relatively more versus relatively less mindful participants also
differentiated more among discrete negative emotions but,
again, only in the EN order. Taken together, findings offer
preliminary evidence that the more differentiated emotional
responding associated with aspects of trait mindfulness may

facilitate more adaptive responding under stress and contrib-
ute to superior mental and physical health.
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Introduction

Mindfulness training appears to benefit both psychological
and physical health. Mindfulness-based interventions reduce
anxiety and depression in clinical populations (Hofmann et al.
2010) and stress in healthy individuals (Chiesa and Serretti
2009), with controlled research showing reduced pain and
increased physical function (Morone et al. 2008; Plews–
Ogan et al. 2005) and improved health outcomes in patients
with cancer (Hoffman et al. 2012), cardiovascular disease
(Hughes et al. 2010; Manikonda et al. 2008), and irritable
bowel syndrome (Gaylord et al. 2011; Kearney et al. 2011;
Gaylord et al. 2011).

Less clear is howmindfulness “works” to promote adaptive
functioning (see Baer 2010; Hölzel et al. 2011 for recent
reviews). One promising possibility is that mindfulness is
associated with superior self-regulation, particularly emotion-
al regulation. In theory, because mindfulness increases aware-
ness and the non-reactive acceptance of experience (Hayes
and Feldman 2004), it is likely to facilitate superior regulation.
Maintaining present-moment, non-judgmental awareness dur-
ing experience is thought to reduce arousal during and/or
facilitate recovery from, negative emotional experiences such
that mindful individuals “let go” of events more easily, there-
by avoiding protracted arousal (Kabat-Zinn 1990).

Although several authors have examined the mechanisms
of mindfulness within the context of emotion regulation
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(Chambers et al. 2009; Gratz and Tull 2010; Garland 2011),
direct empirical examinations of both emotional reactivity and
recovery profiles are few. Most studies investigating links
between mindfulness and emotion regulation suggest that
mindfulness reduces reactivity to stressful or emotional expe-
riences. Relative to controls, participants randomized to either
mindfulness-based interventions or brief mindfulness induc-
tions show less emotional reactivity to stressors, at least as
evidenced by lower self-reported negative affect (Arch and
Craske 2006; Erisman and Roemer 2010), reduced emotional
interference in cognitive tasks (Ortner et al. 2007), and reduced
sympathetic/vagal ratio (a measure of heart rate variability
(HRV); Brewer et al. 2009). Findings from neuroimaging studies
also imply that mindfulness reduces emotional reactivity.
Reduced reactivity in both limbic and prefrontal cortex areas is
seen in long-term versus novice meditators (Gard et al. 2012;
Grant et al. 2011; Taylor et al. 2011) and (in uncontrolled studies)
among those recently completing mindfulness training (Goldin
et al. 2012; Westbrook et al. 2013).

However, it remains unclear whether reduced reactivity is
mirrored in improvements in the recovery from emotional
experiences. It has been suggested that there is less variability
in emotional reactivity than there is in recovery after exposure
to a stressor is terminated (Davidson et al. 2003). Prima facie,
this distinction creates the possibility that aspects of mindful-
ness may be more closely tied to recovery from, rather than
reactivity to, stressful experience. Mindfulness training is
thought to help individuals approach difficult emotions with
an attitude of non-judgment rather than trying to avoid or alter
them (Teasdale et al. 2000). This “stance” may permit a more
natural (and time limited) emotional trajectory to unfold. By
turning towards present experience rather than away from it,
more mindful people may therefore still react to events but let
go of emotional responses more rapidly than less mindful
people, thus facilitating a quicker recovery.

Few studies have directly examined links between mind-
fulness and patterns of emotional recovery. Those that do exist
are inconsistent and often limited by a focus on specific
clinical populations. In one study, participants randomized to
a brief mindfulness intervention reported less negative affect
than controls after watching an affectively mixed film clip but
did not differ following recovery from it (Erisman and
Roemer 2010). In another recent study, participants with a
history of chronic depression were randomized to 8 weeks of
Mindfulness-Based Cognitive Therapy (MBCT; Segal et al.
2002) or a wait-list control; the MBCT participants reported
less anxiety following recovery from a standardized
laboratory-based social evaluative stressor stressor (Britton
et al. 2012). Importantly, however, there were no differences
in anxiety during the stressor, leading the authors to conclude
that the effect of mindfulness training may be specific to the
chronicity (i.e., recovery from emotion), rather than a gener-
alized blunting of the intensity of responses.

Data regarding acceptance (Hayes 2004; a construct close-
ly related to mindfulness) are similarly mixed. Studies com-
paring acceptance with strategies such as suppression or eval-
uation suggest links between acceptance and greater subjec-
tive (Campbell-Sills et al. 2006) or physiological recovery
(Dunn et al. 2009; Low et al. 2008), others an association
between acceptance and greater negative affect following
recovery (Dunn et al. 2009), and others no association at all
(Campbell-Sills et al. 2006). In sum, the small and discrepant
literature in relation to the association between dispositional
mindfulness and recovery suggests the need for further exper-
imental work examining recovery as well as reactivity trajec-
tories in non-clinical samples.

A second area in need of empirical development regards
the specific emotion-regulatory tendencies that may be en-
hanced by mindfulness and contribute to decreased reactivity
and/or enhanced recovery following emotional stress. One
characteristic that may improve with greater mindfulness is
emotion differentiation. Emotion differentiation refers to the
tendency to distinguish like-valenced emotions as separate
and discrete from one another (i.e., on a felt level, events are
not simply experienced as “bad” but are described using
discrete emotion terms: irritability versus sadness versus
shame; Barrett et al. 2001; Lindquist and Barrett 2008).
Research suggests that lower differentiation is associated with
poorer health (Lane et al. 2002).While stressors tend to reduce
differentiation to a single good–bad continuum (for a review,
see Reich et al. 2003), personality differences may moderate
this tendency. In one experience-sampling study, individual
differences in perceived stress and neuroticism were associat-
ed with lower differentiation while dispositional resilience
predicted greater differentiation (Ong and Bergeman 2004).

Theoretical and preliminary empirical work suggest mind-
fulness may enhance emotion differentiation. As noted, mind-
fulness training aims to develop the capacity to deliberately
and non-judgmentally attend to difficult experiences
(Teasdale et al. 2000). Trait mindfulness is positively associ-
ated with measures of awareness such as emotional intelli-
gence, including clarity and labelling abilities (Baer et al.
2004; Brown and Ryan 2003; Schutte and Malouff 2011),
but negatively related to alexithymic tendencies (Baer et al.
2004). The tendency to clearly and non-judgmentally attend to
emotional experience may mean that more mindful individ-
uals are better able to differentiate among discrete aspects of
an overarching experience while the style of less mindful
individuals may mean they tend towards experiencing their
emotions as predominately pleasant or unpleasant.

To date, only one study has directly examined the link
between mindfulness and differentiation. In this experience-
sampling study, higher levels of trait mindfulness were related
to greater emotion differentiation for both negative and posi-
tive emotions (Hill and Updegraff 2012). Mediational models
suggested that mindfulness reduced emotional reactivity
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partly by increasing the ability to differentiate among the
discrete aspects of experience. Such data are, however, limited
insofar as it is possible that the more versus less mindful
persons differentially self-select into events which lend them-
selves to more versus less differentiation. The nascent litera-
ture in this area further suggests the value of extending current
knowledge by assessing the links between trait mindfulness
and emotion differentiation under controlled conditions.

Given the gaps identified in the literatures above, the
current study was designed to examine two issues, specifically
(1) the links between trait mindfulness and recovery from
negative experience, as distinct from reduced emotional reac-
tivity and (2) whether mindfulness is associated with greater
emotion differentiation, defined as the experience of multiple
discrete emotional states during emotional stress. An empiri-
cally based understanding of both where in the emotion-
regulatory process mindfulness is most important, and the
specific processes associated with mindfulness that may in-
fluence emotional reactivity and recovery may assist the re-
finement of interventions to help the development of health-
promoting regulatory profiles. Consistent with the above lit-
eratures, it was expected that relative to those relatively low in
trait mindfulness, relatively more mindful participants would
show equal or greater physiological reactivity to the emotional
task as evidenced by increased HR and decreased HRV, and
superior recovery, as evidenced by decreased HR and in-
creased HRV. We also expected that trait mindfulness would
be associated with greater negative and positive emotion
differentiation.

Of final note, whether mindfulness would be associated
with greater differentiation under conditions of greater stress
or among females versus males were treated as exploratory
issues. There were two reasons for exploring potential associ-
ations between gender and emotional reactivity and recovery
and/or emotion differentiation. First, men and women have
normatively different emotion and regulatory styles. Relative
to men, women tend to experience and express less anger
(Diehl et al. 1996) and greater fear and sadness (Madden
et al. 2000). Compared with women, men are less motivated
by interpersonal considerations (Timmers et al. 1998) and
more likely to withdraw from conflictive interactions
(Levenson et al. 1994).

Second, evidence from mindfulness research suggests gen-
der differences in the specific mindfulness facets that might be
differentially relevant to the reactivity versus recovery aspects
of emotionality. Studies using the Five Factor Mindfulness
Questionnaire (FFMQ) (Baer et al. 2006), distinguish among
five facets of mindfulness (observe, acting with awareness,
describe, non-judgment, and non-reactivity) (Deng et al. 2011;
Heeren et al. 2011; Veehof et al. 2011). Men tend to score
higher on the non -reactivity facet of the FFMQ, while women
score higher on observe (Bränström et al. 2011; Gilbert and
Waltz 2010; Josefsson et al. 2011). Such differences create the

possibility that gender differences in specific mindfulness
skills may influence the manner in which men and women
respond to emotional stress.

Method

Participants

The University of Auckland Human Participants ethics
Committee provided ethical approval for the study.
Following approval, participants responded to flyers distrib-
uted in a city hospital, E-mail, and word of mouth advertise-
ment. Participants fluent in English and aged 18+ years were
eligible. Eighty individuals (n =40 males) completed demo-
graphic and psychological questionnaires at baseline before a
laboratory session. Consistent with previous studies (Garland
2011; Lange et al. 2012; Reynolds, Consedine, and
McCambridge 2013), participants were dichotomized into
relatively high and low mindfulness groups using a trait
mindfulness measure.

Procedure

Laboratory sessions were conducted across 9 months between
January and September 2011. Participants attended sessions
individually with one of two trained research assistants.
Participants were fitted with a Polar RX800CX heart rate
monitoring chest band, and their heart rate and HRV were
recorded continuously on the Polar watch throughout the
session. Before writing, participants completed a baseline
measure of positive and negative affect and then sat at rest
for a 3-min period. Participants were block randomized
(matched on gender and relatively high versus low trait mind-
fulness) to complete either emotional (EN) or (NE) neutral
writing tasks first. For the emotional task, participants wrote
about a highly stressful or very upsetting experience that still
caused them some distress while in the neutral task they wrote
about the events of an average day. For each task, participants
wrote for 7 min followed by a 5-min recovery period. Mean
positive and negative affect were measured at baseline, im-
mediately after each writing task, and after a recovery period.
Mean HR and HRV data for these same time-points were
calculated.

Measures

Heart Rate and Heart Rate Variability High-frequency heart
rate variability (HF-HRV) was chosen as an index of physio-
logical reactivity and recovery as it is a measure of the increase
and decrease in heart rate that occurs with inhalation and
exhalation, respectively, and is reliably associated with para-
sympathetic nervous system activity via the vagus nerve
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(Berntson et al. 1997). Rapid changes in HF-HRVare associ-
ated with psychological conditions. In healthy individuals,
acute withdrawal of vagal efferent activity occurs in response
to stressful situations (Berntson et al. 1993) and induction of
negative affect (Lane et al. 2009), resulting in rapid increases
in heart rate and decreases in HRV (Berntson et al. 1993).
Rapid increases in HF-HRV generally occur in response to
relaxation exercises (Sakakibara et al. 1994; Sarang and Telles
2006) and meditation (Lehrer et al. 1999; Peressutti et al.
2010). Blunted HF-HRV reactivity (smaller acute decreases)
in response to stressful events, on the other hand, has been
found in individuals with depression (Rottenberg et al. 2007)
and post-traumatic stress disorder (Cohen et al. 2003) and may
reflect deficits in self-regulation (Thayer et al. 2009). HRV
data processing was carried out using the KUBIOS HRV
program. Prior to conducting primary analyses of HF-HRV,
HF values were transformed using a natural logarithm to
normalize the distribution of scores. A larger HF value indi-
cates greater HRVand greater parasympathetic predominance.

Physical Activity Status Scale (Heil et al. 1995) Because
baseline cardiovascular fitness is linked to both resting heart
rate and heart rate variability metrics (Britton et al. 2007),
participants’ self-reported fitness was assessed using a single-
item, self-report measure upon which each participant rated
his or her activity habits over the past month on a scale ranging
from 0 to 10. A rating of 0–1 indicates very low activity while
the highest rating of 10 represents a weekly total of running
more than 25 miles or exercising aerobically (e.g., tennis) for
more than 12 h.

FFMQ (Baer et al. 2006) Trait mindfulness was measured
with the FFMQ. The FFMQ comprises 39 items designed to
measure five skills thought to be associated with mindfulness:
observing, describing, acting with awareness, accepting with-
out judgment, and non-reactivity. Items are scored on a five-
point scale, and a higher total score indicates greater disposi-
tional mindfulness. The questionnaire has been shown to have
good psychometric properties (Baer et al. 2008; Goodall et al.
2012; Van Dam et al. 2009) and reliability (Cronbach’s alpha)
for the full scale in this study was 0.87. Cronbach’s alpha for
the individual subscales ranged between 0.81 and 0.92. The
median total FFMQ score (131) was used to divide the sub-
jects into relatively higher and lower mindfulness groups for
analysis and is comparable to mean FFMQ scores of between
126 and 138 reported in similar studies using healthy
population-based samples (Baer et al. 2011; Bränström et al.
2011; Van Dam et al. 2009).

Emotion Differentiation Emotion differentiation was comput-
ed using items from the Positive and Negative Affect Scale
(Tellegen et al. 1988). Participants were asked to rate the
extent to which they experienced affective states (e.g.,

interested, strong, irritated) during each writing session and
recovery period using a five-point scale from 1, “very slightly
or not at all” to 5, “very much.” The correlations among
participants’ reports of interested , excited , strong , enthusias-
tic , proud , alert , inspired , determined , attentive , and active
were used to index positive emotion differentiation while
between items distressed , upset , guilty, scared , hostile , irri-
table , ashamed , nervous , jittery, and afraid indexed negative
emotion differentiation. As in prior studies (Hill and
Updegraff 2012; Tugade and Fredrickson 2004), average
intraclass correlations (ICCs) with absolute agreement be-
tween emotion terms were calculated. To test mindfulness-
differentiation links, separate ICCs were calculated for posi-
tive and negative emotion differentiation among relatively
more and less mindful participants at each of the five
timepoints. Further ICCs were calculated for different data
groupings in the course of analysis (see “Results”). In line
with previous research (Barrett et al. 2001; Hill and Updegraff
2012), higher correlations indicate that different emotion
terms are being used to describe felt experience in the same
way (i.e., lower differentiation), whereas lower correlations
indicate that different emotion terms are being used to de-
scribe aspects of felt experience in distinct ways (i.e., higher
differentiation).

Results

Effects of Mindfulness on Physiological Reactivity
and Recovery

To examine the effects of trait mindfulness on reactivity and
recovery trajectories, we ran two, parallel 2 (task order)×2
(gender)×2 (relatively high/low mindfulness)×5 (phase)
mixed-model ANCOVAs on the HR and HRV metrics, in
which phase was a within-subject factor, task order, gender,
and mindfulness between-subject factors and self-reported
exercise levels a covariate. Gender was included in the model
given evidence of gender differences in emotion (Manstead
1998), and participant’s average weekly exercise levels were
also controlled, as fitness is known to be associated with
greater HF-HRV (Britton et al. 2007). For the HR model,
there was a trend towards a main effect of phase, Wilks λ =
0.89, F (4,68)=2.21, p =0.07, with HR being greater during
both writing task phases. There was also a main effect of task
order on HR, F (1,71)=5.02, p =0.03, η2=0.07. HR was
greater when completing the neutral task first.

In contrast to expectation, there were no differences in HR
as a function of trait mindfulness F (1,71)=0.92, p =0.34, and
gender was also non-significant F (1,71)=1.02, p =0.32.
However, the effect of phase on HR was qualified by an
interaction between phase and mindfulness, Wilks λ =0.86,
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F (4,66)=2.66, p =0.04, η2=0.14. Inspection of the interac-
tion plot suggested that, while HRwas generally lower among
relatively more mindful participants, this difference was
smaller during emotional recovery and larger during the neu-
tral writing tasks. There was also a two-way interaction be-
tween phase and task order, Wilks λ =0.75, F (4,68)=5.68,
p =0.001, η2=0.25. This interaction suggested that HR differ-
ences across the tasks (i.e., EN or NE) were larger during
neutral and neutral recovery phases.

The parallel HRV (log HF) model was less complex. There
were no main effects associated with phase, mindfulness, task
order, or sex in the model, suggesting that HF-HRV did not
vary as a function of mindfulness itself. However, there was a
significant four-way interaction between phase, mindfulness,
sex, and task order on HF-HRV, Wilks λ , 0.77, F (8,134)=
2.25, p =0.02, η 2=0.12. To deconstruct this effect, we

conducted parallel mixed-model ANCOVAs separately for
males and females. Although the female model showed no
effects on HF-HRV, the male model showed a three-way
interaction between task order, mindfulness, and phase,
Wilks λ =0.57, F (4,32)=5.95, p =0.001, η 2=0.43 (see
Fig. 1a and b). Examination of the interaction plot for men
showed that, when they completed the emotional writing task
first, the HF-HRV of relatively more (versus relatively less)
mindful men initially decreased suggesting reactivity to the
task but then increased during the neutral task, providing some
support for the enhanced recovery expected among relatively
more mindful participants. However, there was relatively little
variation in HF-HRVamong the relatively more mindful men
across tasks if the neutral writing task was completed first. In
this order, relatively less mindful men unexpectedly showed
greater variability in HF-HRV.

Gender Differences in Mindfulness Facets and the Links
Between Mindfulness and HRV

To examine whether gender differences in specific mindful-
ness facets (rather than the aggregate) might account for the
gender interactions in the HF-HRV models, a MANCOVA
controlling for age was used to test for the effects of gender
and mindfulness (relatively high/low) on the five specific
facets of the FFMQ. Age was included as a covariate, given
preliminary evidence of a relationship between age and mind-
fulness (Baer et al. 2008). Results showed significant effects
of gender and mindfulness on both observe and non-react (see
Table 1). Consistent with prior work (Bränström et al. 2011;
Gilbert and Waltz 2010; Josefsson et al. 2011), males had
higher non-reactivity scores while females scored higher than
males on the observe facet.

Effects of Mindfulness on Emotion Differentiation

To test the link between trait mindfulness and emotion differ-
entiation, we began with univariate contrasts as a function of
mindfulness, gender, and order. ICCs between the emotions
comprising the positive and negative differentiation indices
relatively more and less mindful participants at each timepoint
were calculated first. Individual ICCs were then averaged to
represent mean positive and negative differentiation by rela-
tively more and less mindful participants across tasks. A
paired contrast of the ICCs representing mean differentiation
for relatively more and less mindful participants was
conducted, using the Fisher r-to-z transformation and α =
0.05. Given the effects of gender and order found on physio-
logical responding above and prior evidence of gender differ-
ences in emotion regulation (Madden et al. 2000; Timmers
et al. 1998), the independent effects of gender and order on
differentiation were then examined. For ease of presentation,
all ICCs representing mean negative emotion differentiation

Fig. 1 a Mean HRV (log HF) of more and less mindful males in the EN
order. b Mean HRV (log HF) of more and less mindful males in the NE
order
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are reported in Table 2. Because there were no main effects of
mindfulness, gender, or order on positive emotion differenti-
ation, these ICCs are not reported.

As can be seen in Table 2, analyses provided some evi-
dence consistent with expectations in terms of negative emo-
tion differentiation. First, there was a strong trend towards
greater negative differentiation by relatively more mindful
participants across tasks (z =1.56, p =0.06). However, analy-

−0.03, p =0.76, two-tailed). Additionally, participants differ-
entiated less in the EN than in the NE order across tasks (z =
1.65, p =0.05). Prior work suggests that emotion differentia-
tion may decrease under conditions of stress (Reich et al.
2003), and it may be that completing the emotion task first
had “carry-over” effects during subsequent neutral tasks and
thus greater polarization of emotions than occurred when the
neutral task was completed first.

Finally, the interactive effects of mindfulness, gender, and
order on negative differentiation only were examined.
Separate ICCs among the emotions comprising the negative
differentiation index for relatively more and less mindful
males and relatively more and less mindful females in each
of the NE and EN orders across the five different time-points
were calculated (see Table 2). In the EN order, relatively more
mindful women differentiated more among their negative
emotions across tasks (z =2.22, p =0.01). In the same order,
relatively more mindful men also tended towards greater
differentiation, (z =1.4, p =0.07). Conversely, in the NE order,
relatively more mindful males did not differentiate than rela-
tively less mindful males (z =0.8, p =0.2) and nor was differ-
entiation greater in relatively more versus less mindful fe-
males (z =0.44, p =0.3). Because it might be argued that
differentiation is not entirely independent of the underlying
level of negative affectivity, mean levels of negative emotion
across tasks were calculated to aid interpretation of effects. No

differences were found between relatively more and less
mindful participants in average levels of negative emotion in
this phase of analysis or any subsequent phase. Differentiation
thus appeared to be independent of actual levels of negative
affect.

Discussion

The present study investigated links between mindfulness and
reactivity to, and recovery from, emotional stress as well as on
emotion differentiation. Although there were no overall dif-
ferences in HR and HF-HRV between relatively more and less
mindful persons, interactions suggested lower heart rate in
relatively more mindful participants, particularly during neu-
tral tasks and greater HF-HRV in relatively more mindful men
when they completed an emotion task first. Such findings
offer some support for the prediction that relative to less
mindful participants, more mindful participants would show
a pattern of equal or greater reactivity to an emotional task
followed by superior recovery. Similarly, although emotion
differentiation did not vary as a function of mindfulness alone,
interactions showed greater negative emotion differentiation
among the relatively more mindful when they completed the
emotion task first. Again, these results were partially consis-
tent with the prediction that more mindful persons should
report a more differentiated emotional state. Below, we revisit
these findings in greater detail, concentrating on their contri-
butions to extant literatures, possible reasons for the qualified
nature of results, and their implications.

Mindfulness—Reactivity Versus Recovery Differences
in Physiology

A pattern of greater initial reactivity followed by superior
recovery among more mindful men when they completed

Table 1 Means and standard deviations of sample mindfulness facets as a function of high versus low mindfulness and gender

Mindfulness and gender grouping F value

Male participants Female participants

Low mindful
(n =19)

High mindful
(n =21)

Low mindful
(n =20)

High mindful
(n =20)

Gender (G) Mindfulness (M) G×M

Total mindfulness 114.73 (9.22) 145.37 (12.60) 118.76 (7.24) 142.61 (8.53) 0.29 139.79** 2.20 (0.14)

Observe 2.96 (0.66) 3.64 (0.66) 3.22 (0.52) 3.90 (0.48) 5.87* 28.48** 2.84 (0.10)

Describe 3.21 (0.55) 3.68 (0.51) 2.71 (0.49) 3.47 (0.47) 0.13 9.82** 0.04 (0.85)

Aware 3.08 (0.73) 3.31 (0.89) 2.97 (0.43) 3.33 (0.56) 0.07 3.79 0.17 (0.69)

Non-judge 2.81 (0.62) 3.23 (1.23) 3.24 (0.68) 3.47 (0.81) 2.76 2.88 0.23 (0.63)

Non-react 3.07 (0.43) 3.79 (0.49) 2.68 (0.43) 3.51 (0.44) 9.29** 55.29** 0.51 (0.48)

Standard deviations appear in parentheses

*p <0.05, **p<0.01
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ses showed no main effect of gender on negative (z =−0.95 p
=0.34, two-tailed) or positive emotion differentiation (z =
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the emotion task first is consistent with previous studies in
which psychologically healthy individuals have demonstrated
acute decreases in HRV in response to stress (Berntson et al.
1997; Lane et al. 2009; Thayer et al. 2009) and acute increases
in HRV during activities associated with recovery, such as
relaxation and meditation (Peressutti et al. 2010; Sarang and
Telles 2006). Although the link between mindfulness and
reduced reactivity is well documented (Arch and Craske
2006; Brewer et al. 2009; Gard et al. 2012; Grant et al.
2011; Ortner et al. 2007; Taylor et al. 2011), few studies have
tested for mindfulness-associated effects on recovery. To the
best of our knowledge, the present study is the first to utilize a
non-expert sample and to include recovery periods and a
physiological measure to directly examine links between dis-
positional mindfulness on physiological recovery as well as
reactivity profiles. Thus, our first contribution lies in offering a
more fine-grained picture of the autonomic responses associ-
ated with trait mindfulness following emotional stress: Rather
than dampening the emotional response, mindfulness appears
to facilitate recovery following initial reactivity to stressors.
Physiological findings thus provide objective, albeit qualified,
evidence consistent with suggestions that mindfulness training
may moderate chronicity, rather than generally blunt the in-
tensity of emotional responses (Britton et al. 2012).

However, it remains unclear why greater overall HRV was
observed in relatively more mindful males but not in relatively
more mindful females when they completed the emotion task
first. One possible explanation for gender differences in the
physiological responses of relatively more and less mindful
participants may be the differential contribution of mindful-
ness facets observe and non -reactivity to total mindfulness
scores. Although there was no gender difference in total
mindfulness scores, greater non-reactivity among men may
have moderated physiological responses to emotional stress
while higher observing scores among women may have ex-
acerbated them. Prior work has linked greater observing
scores with greater reactivity in anxious individuals (Ehlers
and Breuer 1992, 1996), and self-focused attention can be
maladaptive (Harvey 2004; Mor and Winquist 2002). Thus,
compared with relatively more mindful men, women may
have come into greater contact with negative emotion and
experienced greater physiological arousal. Conversely, their
relatively less developed non-reactivity may have limited their
ability to attenuate emotional reactivity and recover physio-
logically once the stressor passed.

Also unclear is why relatively more mindful males dem-
onstrated the hypothesized physiological profile in the EN but
not the NE order. One possibility is that, when relatively more
mindful males completed the neutral task first, low task de-
mandmay have led or allowed them to “practice”mindfulness
informally (which seems plausible as participants knew the
experiment was about mindfulness) enhancing state mindful-
ness at the start of the emotional task relative to those without

a comparable “practice period” who completed the emotional
task first. Being momentarily mindful is more likely among
persons higher in this trait, and data suggest that state mind-
fulness exerts stronger effects on day-to-day well-being than
trait mindfulness (Brown and Ryan 2003). Therefore, al-
though speculative (we did not measure state mindfulness),
the interactive effects of state mindfulness together with their
superior capacity for non-reactivity among relatively more
mindful men may have shifted their response tendencies fur-
ther along the spectrum of mindful emotion regulation from
enhanced recovery following emotional stress to diminished
reactivity to it in the first place. Recent neuroimaging evidence
suggests that long-term meditators may develop a more stable
reduced reactivity to emotionally salient stimuli (Chiesa et al.
2012) and raises the possibility that where mindfulness
operates in the emotion-regulatory process (i.e. during reac-
tivity to and/or recovery from emotional stress) depends on
both the level and state of mindfulness concerned. Future
research should investigate this hypothesis and the temporal
development of mindfulness skills more generally.

Although further work is needed to show causal links
between the mindfulness skill of non-reactivity and enhanced
physiological recovery following emotional stress, results
from this study are among the first to suggest that non-
reactivity may be an integral component of mindfulness in
this regard. Findings may thus imply that a particular empha-
sis on cultivating non-reactivity skills is needed for women to
receive the full physiological benefits of mindfulness training.
Finally, these data may offer empirically informed guidance
for mindfulness teachers, trainers, and practitioners as to the
expected trajectory of change in emotional experience (i.e.,
that practice may not influence response intensity but should
shorten duration). Such an understanding may enhance par-
ticipants’ commitment to mindfulness training and help re-
duce attrition during the early stages of mindfulness training
(Dobkin et al. 2012).

Mindfulness—Greater Differentiation of Negative Emotions

The greater negative emotion differentiation reported by rela-
tively more (compared with relatively less) mindful partici-
pants in the present study is consistent with recent data from
an experience-sampling study (Hill and Updegraff 2012). The
experimental paradigm used in the current study builds on
these earlier findings by suggesting that this link is not due to
more mindful participants self-selecting into less stressful
contexts that facilitate the experience of more differentiated
emotions. The greater differentiation among relatively more
mindful participants is also consistent with links between
greater differentiation and adaptive personality characteristics
such as emotional flexibility (Potter et al. 2000; Terracciano
et al. 2003, 3) and resilience (Tugade and Fredrickson 2004).
Finally, the more differentiated nature of relatively mindful
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participants’ negative emotions together with the superior
physiological recovery of relatively more mindful men in the
EN order may suggest that experiencing less polarized nega-
tive emotion states attenuates physiological reactivity at times
of emotional stress. Such an interpretation is consistent with
the finding that greater emotion differentiation mediates the
relationship between higher mindfulness and reduced self-
reported emotional reactivity (Hill and Updegraff 2012).
However, further work is needed to establish causal links
between greater differentiation and physiological recovery as
the structure of our data did not permit mediational analysis.

The greater negative differentiation of relatively more
mindful participants in the EN but not the NE order was
unexpected and appears somewhat inconsistent with the pro-
file of diminished autonomic reactivity in relatively more
mindful men in the NE order. Although counterintuitive, it is
possible that the same mindfulness “practice effect” noted
above may have contributed to similar differentiation by rel-
atively more and less mindful participants in the NE order.
Consistent with the general mindfulness tenet to fully experi-
ence, rather than evade negative feelings (Teasdale et al.
2000), one might expect that in this study’s relatively more
mindful (but not expert) participants, practicing mindfulness
during the neutral tasks may have resulted in their greater
engagement with negative emotions during the NE than the
EN order. Such engagement may have led them to report
levels of differentiation comparable to those reported by rela-
tively less mindful participants in the NE order. However,
given that non-reactivity confers the capacity to keep the mind
calm and balanced when distressing thoughts and feelings are
present (Baer et al. 2006), relatively more mindful men may
have been able to decouple physiological and subjective re-
sponses in the NE order. Although plausible, such an argu-
ment remains speculative, and further experimental studies are
needed to examine whether mindfulness, particularly the non-
reactivity aspect of mindfulness, promotes “decoupling”
among the components of emotional responding.

Study Limitations

Although these findings offer novel contributions regarding
possible mechanisms underpinning the relationship between
mindfulness and emotion regulation, they have some obvious
limitations. In addition to those noted above, writing about
personally stressful events may be more benign than other
laboratory stressors and thus may not have been sufficiently
emotionally evocative to elicit the full extent of differences in
the way those relatively high and low in trait mindfulness
respond to emotional stress. However, as the expressive writ-
ing paradigm is personally salient in nature, its use in the
present study strengthens the ecological validity and
generalizeability of findings. Although the sample used was
relatively meditation-naive, it would have been desirable to

examine the potential relevance of participants’ previous med-
itation experience. It is also possible that the use of a non-
expert sample to represent relatively high mindful individuals
in the present study failed to maximize between-groups dif-
ferences. However, this consideration had to be balanced
against our aim of examining the effects of dispositional
mindfulness on emotional reactivity and recovery in a normal
population, to date a relatively unexplored area.

Furthermore, the method chosen to group participants into
relatively high and low mindfulness groups by dichotomizing
their total mindfulness scores was somewhat arbitrary.
Previous studies employing the same grouping method
(Garland 2011; Lange et al. 2012; Reynolds et al. 2013) and
reporting mean total mindfulness (FFMQ) scores comparable
to the mean in the current study (Baer et al. 2011; Bränström
et al. 2011; Van Dam et al. 2009) nonetheless strengthen
confidence as to the validity of the grouping method used.

Participants were not blinded to the mindfulness aspect of
the study and nor were they given instructions about whether
to apply mindful emotion regulation while completing the
writing tasks. It is therefore possible that demand characteris-
tics and/or increased state mindfulness arising from partici-
pants’ practice during tasks influenced some responses. As we
did not measure socially desirable responding or state mind-
fulness, it was not possible to eliminate the possible impact of
such variables. Finally, this study’s findings do not permit the
drawing of causative links between high trait mindfulness,
greater negative emotion differentiation, and enhanced phys-
iological recovery from emotional stress. Despite these short-
comings, our results give rise to some interesting and testable
hypotheses in relation to the effects of state and/or trait mind-
fulness on emotion-generative and regulation processes and
their links to emotional wellbeing and health.

References

Arch, J., & Craske, M. (2006). Mechanisms of mindfulness: Emotion
regulation following a focused breathing induction. Behaviour Re-
search and Therapy, 44(12), 1849–1858.

Baer, R. (2010). Assessing mindfulness and acceptance processes in
clients: Illuminating the theory and practice of change . Oakland:
Context Press.

Baer, R., Samuel, D., & Lykins, E. (2011). Differential item functioning
on the Five Facet Mindfulness Questionnaire is minimal in demo-
graphically matched meditators and nonmeditators. Assessment,
18(1), 3–10.

Baer, R., Smith, G., & Allen, K. (2004). Assessment of mindfulness by
self-report the Kentucky inventory of mindfulness skills. Assess-
ment, 11(3), 191–206.

Baer, R., Smith, G., Hopkins, J., Krietemeyer, J., & Toney, L. (2006).
Using self-report assessment methods to explore facets of mindful-
ness. Assessment, 13(1), 27–45.

Baer, R., Smith, G., Lykins, E., Button, D., Krietemeyer, J., Sauer, S.,
et al. (2008). Construct validity of the five facet mindfulness

Mindfulness (2015) 6:175–185 183



questionnaire in meditating and nonmeditating samples. Assess-
ment, 15(3).

Barrett, L., Gross, J., Christensen, T., & Benvenuto, M. (2001). Knowing
what you’re feeling and knowing what to do about it: Mapping the
relation between emotion differentiation and emotion regulation.
Cognition And Emotion, 15(6), 713–724.

Berntson, G., Bigger, J., Eckberg, D., Grossman, P., Kaufmann, P., &
Malik, M. (1997). Heart rate variability: Origins, methods and
interpretative caveats. Psychophysiology, 34 , 623–648.

Berntson, G., Cacioppo, J., & Quigley, K. (1993). Respiratory sinus
arrhythmia: Autonomic origins, physiological mechanisms, and
psychophysiological implications. Psychophysiology, 30(2), 183–
196.

Bränström, R., Duncan, L., & Moskowitz, J. (2011). The association
between dispositional mindfulness, psychological well-being, and
perceived health in a Swedish population-based sample. British
Journal of Health Psychology, 16(2), 300–316.

Brewer, J., Sinha, R., Chen, J., Michalsen, R., Babuscio, T., Nich, C.,
et al. (2009). Mindfulness training and stress reactivity in substance
abuse: Results from a randomized, controlled stage I pilot study.
Substance Abuse, 30(4), 306–317.

Britton, A., Shipley, M., Malik, M., Hnatkova, K., Hemingway, H., &
Marmot, M. (2007). Changes in heart rate and heart rate variability
over time in middle-aged men and women in the general population.
American Journal of Cardiology, 100 , 524–527.

Britton, W., Shahar, B., Szepsenwol, O., & Jacobs, W. (2012).
Mindfulness-based cognitive therapy improves emotional reactivity
to social stress: Results from a randomized controlled trial. Behavior
Therapy, 43(2), 365–380.

Brown, K., & Ryan, R. (2003). The benefits of being present: Mindful-
ness and its role in psychological well-being. Journal of Personality
and Social Psychology, 84(4), 822.

Campbell-Sills, L., Barlow, D., Brown, T., &Hofmann, S. (2006). Effects
of suppression and acceptance on emotional responses of individ-
uals with anxiety and mood disorders. Behaviour Research and
Therapy, 44(9), 1251–1263.

Chambers, R., Gullone, E., & Allen, N. (2009). Mindful emotion regu-
lation: An integrative review. Clinical Psychology Review, 29 , 560.

Chiesa, A., Serretti, A., & Jakobsen, J. (2012). Mindfulness: Top-down or
bottom-up emotion regulation strategy? Clinical Psychology Re-
view, 33(1), 82–96.

Chiesa, A., & Serretti, A. (2009). Mindfulness-based stress reduction for
stress management in healthy people: A review and meta-analysis.
The Journal of Alternative and Complementary Medicine, 15(5),
593–600.

Cohen, H., Kotler, M., Matar, M., Kaplan, Z., Miodownik, H., & Cassuto,
Y. (2003). Power spectral analysis of heart rate variability in
posttraumatic stress disorder patients. Biological Psychiatry, 41 ,
627–629.

Davidson, R., Scherer, K., & Goldsmith, H. (2003). Handbook of Affec-
tive Sciences . New York: Oxford University Press.

Deng, Y.-Q., Liu, X.-H., Rodriguez, M., & Xia, C.-Y. (2011). The five
facet mindfulness questionnaire: Psychometric properties of the
Chinese version. Mindfulness, 2 , 123–128.

Diehl, M., Coyle, N., & Labouvie-Vief, G. (1996). Age and sex differ-
ences in strategies of coping and defense across the life span.
Psychology and Aging, 11(1), 127–139.

Dobkin, P., Irving, J., & Amar, S. (2012). For whom may participation in
a mindfulness-based stress reduction program be contraindicated?
Mindfulness, 3(1), 44–50.

Dunn, B., Billotti, D., Murphy, V., & Dalgleish, T. (2009). The conse-
quences of effortful emotion regulation when processing distressing
material: A comparison of suppression and acceptance. Behaviour
Research and Therapy, 47(9), 761–773.

Ehlers, A., & Breuer, P. (1992). Increased cardiac awareness in panic
disorder. Journal of Abnormal Psychology, 101(3), 371.

Ehlers, A., & Breuer, P. (1996). How good are patients with panic
disorder at perceiving their heartbeats? Biological Psychology,
42(1), 165–182.

Erisman, S., & Roemer, L. (2010). A preliminary investigation of the
effects of experimentally-induced mindfulness on emotional
responding to film clips. Emotion, 10(1), 72–82.

Gard, T., Hölzel, B., Sack, A., Hempel, H., Lazar, S., Vaitl, D., et al.
(2012). Pain attenuation through mindfulness is associated with
decreased cognitive control and increased sensory processing in
the brain. Cerebral Cortex, 22(11), 2692–2702.

Garland, E. (2011). Trait mindfulness predicts attentional and autonomic
regulation of alcohol cue-reactivity. Journal of Psychophysiology,
25(4), 180–189.

Gaylord, S., Palsson, O., Garland, E., Faurot, K., Coble, R., Mann, J.,
et al. (2011). Mindfulness training reduces the severity of irritable
bowel syndrome in women: Results of a randomized controlled trial.
The American Journal of Gastroenterology, 106(9), 1678–1688.

Gilbert, D., & Waltz, J. (2010). Mindfulness and health behaviors.Mind-
fulness, 1(4), 227–234.

Goldin, P., Werner, K., Ziv, M., & Gross, J. (2012). A randomized trial of
MBSR versus aerobic exercise for social anxiety disorder. Journal
of Clinical Psychology, 68(7), 715–731.

Goodall, K., Trejnowska, A., & Darling, S. (2012). The relationship
between dispositional mindfulness, attachment security and emotion
regulation. Personality and Individual Differences, 52(5), 622–626.

Grant, J., Courtemanche, J., &Rainville, P. (2011). A non-elaborativemental
stance and decoupling of executive and pain-related cortices predicts
low pain sensitivity in Zen meditators. Pain, 152(1), 150–156.

Gratz, K. L., & Tull, M. T. (2010). Emotion regulation as a mechanism of
change in acceptance-and mindfulness-based treatments. Assessing
mindfulness and acceptance processes in clients: Illuminating the
theory and practice of change (pp. 107–133).

Harvey, A. (2004).Cognitive behavioural processes across psychological
disorders: A transdiagnostic approach to research and treatment.
USA: Oxford University Press.

Hayes, A., & Feldman, G. (2004). Clarifying the construct of mindfulness
in the context of emotion regulation and the process of change in
therapy. Clinical Psychology: Science and Practice, 11(3), 255–262.

Hayes, S. (2004). Acceptance and commitment therapy, relational frame
theory, and the third wave of behavioral and cognitive therapies.
Behavior Therapy, 35(4), 639–665.

Heeren, A., Douilliez, C., Peschard, V., Debrauwere, L., & Philippot, P.
(2011). Cross-cultural validity of the Five Facets Mindfulness Ques-
tionnaire: Adaptation and validation in a French-speaking sample.
European Review of Applied Psychology, 61(3), 147–151.

Heil, D., Freedson, P., Ahlquist, L., Price, J., & Rippe, J. (1995).
Nonexercise regression models to estimate peak oxygen consump-
tion.Medicine and Science in Sports and Exercise, 27(4), 599–606.

Hill, C., & Updegraff, J. (2012). Mindfulness and its relationship to
emotional regulation. Emotion, 12(1), 81–90.

Hoffman, C., Ersser, S., Hopkinson, J., Nicholls, P., Harrington, J., &
Thomas, P. (2012). Effectiveness of mindfulness-based stress reduc-
tion in mood, breast-and endocrine-related quality of life, and well-
being in stage 0 to III breast cancer: A randomized, controlled trial.
Journal of Clinical Oncology, 30(12), 1335–1342.

Hofmann, S., Sawyer, A., Witt, A., & Oh, D. (2010). The effect of
mindfuness-based therapy on anxiety and depression. A Meta- An-
alytic Review Journal of Consulting and Clinical Psychology, 79(2),
169–183.

Hölzel, B., Lazar, S., Gard, T., Schuman-Olivier, Z., Vago, D., & Ott, U.
(2011). How does mindfulness meditation work? Proposing mech-
anisms of action from a conceptual and neural perspective. Perspec-
tives on Psychological Science, 6(6), 537–559.

Hughes, J., Fresco, D., van Dulmen, M., Carlson, L., Josephson, R., &
Myerscough, R. (2010). Mindfulness-based stress reduction for pre-
hypertension. Psychosomatic Medicine, 71(3), 23.

184 Mindfulness (2015) 6:175–185



Josefsson, T., Larsman, P., Broberg, A., & Lundh, L. (2011). Self-
reported mindfulness mediates the relation between meditation ex-
perience and psychological well-being. Mindfulness, 2 , 49–58.

Kabat-Zinn, J. (1990). Full Catastrophe Living: Using the Wisdom of
Your Body and Mind to Face Stress, Pain and Illness. New York:
Bantam Dell.

Kearney, D., McDermott, K., Martinez, M., & Simpson, T. (2011).
Association of participation in a mindfulness programme with
bowel symptoms, gastrointestinal symptom–specific anxiety
and quality of life. Alimentary Pharmacology and Therapeutics,
34 (3), 363–373.

Lane, R., McRae, K., Reiman, E., Chen, K., Ahern, G., & Thayer, J.
(2009). Neural correlates of heart rate variability during emotion.
NeuroImage, 44(1), 213–222.

Lane, R, Pollermann, B, Barret, L, & Salovey, P. (2002). Complexity of
emotion representations The Wisdom in Feelings : Psychological
Processes in Emotional Intelligence (pp. 271–296).

Lange, K., Gorbunova, A., & Christ, O. (2012). The influence of mind-
fulness on different aspects of pain perception and affective reactiv-
ity to pain-feasibility of a multimethodical approach. Mindfulness,
3(3), 209–217.

Lehrer, P., Sasaki, Y., & Saito, Y. (1999). Zazen and Cardiac variability
Psychosomatic Medicine, 61, 812–821.

Levenson, R. W., Carstensen, L. L., & Gottman, J. M. (1994). The
influence of age and gender on affect, physiology, and their interre-
lations: A study of long-term marriages. Journal of Personality and
Social Psychology, 67(1), 56–68.

Lindquist, K., & Barrett, L. (2008). Constructing emotion: The experience
of fear as a conceptual act. Psychological Science, 19(9), 898–903.

Low, C., Stanton, A., & Bower, J. (2008). Effects of acceptance-oriented
versus evaluative emotional processing on heart rate recovery and
habituation. Emotion, 8(3), 419.

Madden, T, Barrett, Lisa F, & Pietromonaco, P. (2000). Sex differences in
anxiety and depression: Empirical evidence and methodological
questions Gender and Emotion: Social Psychological Perspectives
(pp. 277)

Manikonda, J., Stork, S., Togel, S., Lobmuller, A., Grunberg, I., & Bedel,
S. (2008). Contemplative meditation reduces ambulatory blood
pressure and stress-induced hypertension: A randomized pilot trial.
Journal of Human Hypertension, 22, 138–140.

Manstead, A. (1998). Gender differences in emotion. In: A. Gale & M.
Eysenck (Eds.), Handbook of Individual Differences : Biological
Perspectives (pp. 355–387). Chichester, England

Mor, N., & Winquist, J. (2002). Self-focused attention and negative
affect: A meta-analysis. Psychological Bulletin, 128(4), 638.

Morone, N., Greco, C., & Weiner, D. (2008). Mindfulness meditation for
the treatment of chronic low back pain in older adults: A randomized
controlled pilot study. Pain, 134(3), 310–319.

Ong, A., & Bergeman, C. (2004). The complexity of emotions in later
life. The Journals of Gerontology. Series B, Psychological Sciences
and Social Sciences, 59(3), 117–122.

Ortner, C., Kilner, S., & Zelazo, P. (2007). Mindfulness meditation and
reduced emotional interference on a cognitive task. Motivation and
Emotion, 31(4), 271–283.

Peressutti, C., Martin-Gonzalez, J., Garcia-Manso, J., &Mesa, D. (2010).
Heart rate dynamics in different levels of Zen meditation. Interna-
tional Journal of Cardiology, 145 , 142–146.

Plews–Ogan, M., Owens, J. U., Goodman, M., Wolfe, P., & Schorling, J.
(2005). A pilot study evaluating mindfulness-based stress reduction
and massage for the management of chronic pain. Journal of Gen-
eral Internal Medicine, 20(12), 1136–1138.

Potter, P., Zautra, A., & Reich, J. (2000). Stressful events and information
processing dispositions moderate the relationship between positive
and negative affect: Implications for pain patients. Annals of Behav-
ioral Medicine, 22(3), 191–198.

Reich, J., Zautra, A., & Davis, M. (2003). Dimensions of affect relation-
ships: Models and their integrative implications. Review of General
Psychology, 7(1), 66–83.

Reynolds, L., Consedine, N., & McCambridge, S. (2013). Mindfulness
and disgust in colorectal cancer scenarios: Non-judging and non-
reacting components predict avoidance when it makes sense.Mind-
fulness, 1–11 .

Rottenberg, J., Clift, A., Bolden, S., & Salomon, K. (2007). RSA Fluctu-
ation in Major Depressive Disorder Psychophysiology, 44 , 450–
458.

Sakakibara, M., Takeuchi, S., & Hayano, J. (1994). Effect of relaxation
training on cardiac parasympathetic tone. Psychophysiology, 40 ,
306–313.

Sarang, P., & Telles, S. (2006). Effects of two yoga based relaxation
techniques on heart rate variability (HRV). International Journal of
Stress Management, 13 , 460–475.

Schutte, N., & Malouff, J. (2011). Emotional intelligence mediates the
relationship between mindfulness and subjective well-being. Per-
sonality and Individual Differences, 50(7), 1116–1119.

Segal, Z, Williams, M, & Teasdale, J. (2002). Mindfulness-based cogni-
tive therapy. New York.

Taylor, V., Grant, J., Daneault, V., Scavone, G., Breton, E., Roffe-Vidal,
S., et al. (2011). Impact of mindfulness on the neural responses to
emotional pictures in experienced and beginner meditators.
NeuroImage, 57(4), 1524–1533.

Teasdale, J., Segal, Z., Mark, J., Williams, G., Ridgeway, V., Soulsby, J.,
et al. (2000). Prevention of relapse/recurrence in major depression
by mindfulness-based cognitive therapy. Journal of Consulting and
Clinical Psychology, 68(4), 615–623.

Tellegen, A., Watson, D., & Clark, L. (1988). Development and validation
of brief measures of positive and negative affect: The PANAS scales.
Journal of Personality and Social Psychology, 54(6), 1063–1070.

Terracciano, A., McCrae, R., Hagemann, D., & Costa, P. (2003). Indi-
vidual difference variables, affective differentiation, and the struc-
tures of affect. Journal of Personality, 71(5), 669–704.

Thayer, J., Hansen, A., Sausrose, E., & Johnsen, B. (2009). Heart rate
variability, prefrontal neural function, and cognitive performance:
The neurovisceral integration perspective on self-regulation, adap-
tion and health. Annals of Behavioral Medicine, 37, 141–153.

Timmers, M., Fischer, A., & Manstead, A. S. R. (1998). Gender differ-
ences in motives for regulating emotions. Personality and Social
Psychology Bulletin, 24 , 974–985.

Tugade, M., & Fredrickson, B. (2004). Resilient individuals use positive
emotions to bounce back from negative emotional experiences.
Journal of Personality and Social Psychology, 86(2), 320.

Van Dam, N., Earleywine, M., & Danoff-Burg, S. (2009). Differential
item function across meditators and non-meditators on the Five
Facet Mindfulness Questionnaire. Personality and Individual Dif-
ferences, 47(5), 516–521.

Veehof, M., Peter, M., Taal, E., Westerhof, G., & Bohlmeijer, E. (2011).
Psychometric properties of the Dutch Five Facet Mindfulness Ques-
tionnaire (FFMQ) in patients with fibromyalgia. Clinical Rheuma-
tology, 30(8), 1045–1054.

Westbrook, C., Creswell, J., Tabibnia, G., Julson, E., Kober, H., & Tindle,
H. (2013). Mindful attention reduces neural and self-reported cue-
induced craving in smokers. Social Cognitive and Affective Neuro-
science, 8(1), 73–84.

Mindfulness (2015) 6:175–185 185


	Why...
	Abstract
	Introduction
	Method
	Participants
	Procedure
	Measures

	Results
	Effects of Mindfulness on Physiological Reactivity and Recovery
	Gender Differences in Mindfulness Facets and the Links Between Mindfulness and HRV
	Effects of Mindfulness on Emotion Differentiation

	Discussion
	Mindfulness—Reactivity Versus Recovery Differences in Physiology
	Mindfulness—Greater Differentiation of Negative Emotions
	Study Limitations

	References


