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Abstract

Using a multilevel model, this study examined emotion dysregulation as a mediator between
dispositional mindfulness and mental health among Chinese emerging adults. Participants
were 191 Chinese emerging adults (female = 172) between 18 and 27 years old (M =21.06
years, SD =2.01 years), who completed a questionnaire that assessed their dispositional
mindfulness, emotion dysregulation, and mental health outcomes for three times over 12
months, with a three-month lag between each time point. Within-person analysis revealed
that emotion dysregulation mediated between dispositional mindfulness and mental health
outcomes, including subjective well-being and symptoms of depression and anxiety. Time
was positively associated with emotion dysregulation and negatively associated with symp-
toms of depression and anxiety. Between-person analysis revealed that emotion dysregula-
tion negatively mediated between dispositional mindfulness and symptoms of depression
and anxiety, but not subjective well-being. These findings call attention to within-person ver-
sus between-person effects of emotion dysregulation as a mediator between dispositional
mindfulness and psychological outcomes, particularly of symptoms of depression and anxi-
ety. Attesting to the relations established in western societies, the relations are also applica-
ble to emerging adults in the Chinese context. Evidence was thus advanced to inform
translational research efforts that promote mindfulness and emotion regulation as assets of
mental health.

Introduction

Mindfulness is a mental state whereby individuals attend to their cognitive, physical, and emo-
tional experience in the present moment nonjudgmentally [1, 2]. Previous research suggested
that mindfulness is associated with mental health outcomes, such as a low level of psychologi-
cal symptoms and better subjective well-being [3-6]. Moving beyond the simple association
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between mindfulness and mental health, recent studies have identified several mediating
mechanisms, including greater self-esteem [7], greater positive affect, hope, and optimism [8],
lower rumination [9], and greater emotion regulation [10, 11], thereby suggesting possible
chains of processes between mindfulness and mental health. Among these mediators, emotion
regulation has received much theoretical and empirical attention in recent years [12, 13].

Emotion regulation is defined as a process in modulating emotions and emotional
responses [14, 15]. According to Gratz and Roemer [16], adaptive emotion regulation involves
such aspects as acceptance of emotional responses, engagement in goal directed behavior,
maintenance of emotional clarity and awareness, and access to adaptive emotion regulation
strategies, such as cognitive reappraisal and an ability to savor positive experiences. On the
contrary, emotion dysregulation involves difficulties in acquiring regulatory skills or a fre-
quent use of maladaptive strategies, such as rumination, avoidance, and expressive suppression
[17, 18]. Previous research suggested that our capability to regulate emotions is central to sub-
jective well-being [18]. Moreover, emotion dysregulation not only undermines well-being, but
also gives rise to clinical depression, anxiety, psychological distress, and elevated depressive
and anxiety symptoms [10, 17, 19-21].

Theoretical tenets of emotion regulation as a mediator between
mindfulness and mental health outcomes

As a proximal correlate of psychological well-being, people’s capability to regulate emotions is
associated with mindfulness [6, 22, 23]. More specifically, Teper et al. [13] theorized that
mindfulness is linked to emotion regulation through heightened metacognitive awareness,
non-judgmental acceptance, and executive control, all of which are crucial to well-being. Like-
wise, in mindfulness-to-meaning theory, Garland et al. [12] postulated that mindfulness pro-
motes purpose in life by virtue of greater metacognitive awareness, broadened attention to
context, adaptive emotion regulation, ability to savor hedonic experience, and prosocial
actions. Both theoretical frameworks suggest close connections between mindfulness, emotion
regulation, and psychological well-being.

Supporting the frameworks, cross-sectional studies revealed that emotion regulation medi-
ated between dispositional mindfulness and lower levels of depression and anxiety [11, 23-25]
as well as better life satisfaction [26]. Studies based on a clinically depressed and anxious sam-
ple similarly suggested that emotion regulation strategies, including cognitive reappraisal and
rumination, mediated between dispositional mindfulness and symptoms of depression and
anxiety [25]. These findings resonated with research conducted with non-clinical emerging
adult samples, in that emotion regulation mediated the inverse relation between dispositional
mindfulness and depressive symptoms, in that dispositional mindfulness was related to better
emotion regulation and fewer depressive symptoms [23]. In a similar vein, Coffey and Hart-
man [11] and Coffey et al. [24] found that emerging adults’ regulation of negative emotions,
impulse control, and goal engagement mediated between dispositional mindfulness and well-
being. Altogether, evidence to-date converged to indicate emotion regulation as a vital process
between dispositional mindfulness and well-being.

Processes of mental health in the Chinese context

Among the handful of studies conducted in the Chinese context, dispositional mindfulness
predicted better impulse control, better emotion regulation, less procrastination, and less psy-
chological distress [10, 27]. Moreover, mindful awareness was associated with subsequent
changes of stress response, emotion regulation, and anxiety symptoms [28, 29]. Changes in
emotion regulation strategies were also associated with changes in depressive symptoms, life
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satisfaction, and general health over time [30]. Consequently, timing and changes were crucial
in linking between mindfulness, emotion regulation, and mental health outcomes. Beyond dis-
positional mindfulness, mindfulness training also increased Chinese adolescents’ and adults’
well-being and psychological adjustment in Hong Kong [31, 32]. In a randomized controlled
trial involving a Chinese sample with clinical anxiety, Wong et al. [33] revealed that partici-
pants who took an 8-week mindfulness-based cognitive therapy experienced increased disposi-
tional mindfulness and reduced anxiety. In addition, such an increase was found to be more
significant in these participants than did participants who received psychoeducation based on
cognitive behavioral therapy principles. Similar findings were reported in another randomized
controlled trial involving a Chinese sample with recurrent symptoms of depression and anxi-
ety [34]. In the study, participants who received an 8-week compassion-mindfulness therapy
showed more mental health improvements than did participants from the waitlist control
group. These findings reveal that the mechanisms associated with mindfulness are integral to
mental health in the Chinese context.

Within- versus between-person effects

A majority of studies to-date focus on between-person associations of mindfulness, emotion
regulation or dysregulation, and mental health [e.g., 5-11]. Only a handful of studies have par-
titioned within-person from between-person processes. Between- and within-person effects
are conceptually and statistically independent. Within-person effect aids the understanding of
intraindividual processes underlying well-being. For instance, when mindfulness of person i
increases, then his or her own mental health is expected to increase over time. Between-person
effect accounts for interindividual processes underlying well-being. That is, when person i has
a higher score in mindfulness than person j, then person i is expected to have a higher score in
mental health than is person j. Of note, partitioning among within- and between-person asso-
ciations is important, because otherwise the results could sometimes be biased [35] or uninter-
pretable [36].

Several studies to-date have demonstrated the utility of within-person analyses in mindful-
ness and well-being. For example, Galla [37] indicated that a five-day mindfulness training
was associated with significant within-person reductions in rumination and depressive symp-
toms, as well as increases in life satisfaction in healthy adolescents. In addition, many of the
improvements were maintained at the three-month follow-up assessment. In another study,
an 8-week mindfulness training gave rise to an inverse within-person association between
mindfulness and relationship stress [38]. Apart from stress, psychological symptoms, and sub-
jective well-being, another study also showed within-person associations between dispositional
mindfulness and relationship satisfaction [39]. By investigating within-person effects, these
studies methodologically precluded between-person effects of mindfulness on psychological
outcomes.

This study

Aside from the studies described in the previous section, past research predominantly exam-
ined between-person effects among mindfulness, emotion regulation, and mental health [5-
11]. Although some studies have begun to examine within-person effects [37-39], few, if any,
have teased apart within-person from between-person effects. Although within- and between-
person findings converged to suggest the mental health benefits of mindfulness, it remains
unclear as to whether its significance on emotion regulation and various mental health out-
comes differ.
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The present study investigated longitudinal within- versus between-person mediating
effects of dispositional mindfulness and mental health outcomes via emotion dysregulation.
Through this analytic technique, the intraindividual and interindividual processes could be
identified. Based on the literature [23-25], we hypothesized that greater dispositional mindful-
ness would be related to lower emotion dysregulation. Lower emotion dysregulation would,
then, be related to fewer symptoms of depression and anxiety, as well as greater subjective
well-being. We further hypothesized that the relation between dispositional mindfulness and
mental health outcomes would be mediated by emotion dysregulation at both within- and
between-person levels. The strength of associations may vary as a function of specific levels. As
stated earlier, time was an important measure in assessing changes within and between vari-
ables [28, 30]. Consequently, time was included as a within-person covariate to control for dis-
positional mindfulness, emotion dysregulation, and mental health outcomes. Based on
previous research showing the links between gender and depressive symptoms [40], anxiety
symptoms [41], and subjective well-being [42], gender was included as a between-person
covariate for mental health outcomes.

Method

Participants

Participants were 191 Chinese emerging adults (female = 172; 90.05%) recruited online
through two mass emails at a major public university in Hong Kong. Inclusion criteria
included university-enrolled emerging adults who were proficient in Chinese, within the age
range between 18 and 29 years old [43] and agreed to participate for three time points over the
course of a year. Participants were between 18 and 27 years old, with a mean age of 21.06 years
at Time 1 (SD = 2.01 years). As for the retention rate, 93.72% (n = 179) of the participants
from Time 1 (T1) were retained at Time 2 (T2); 94.41% (n = 169) of the participants from T2
were retained at Time 3 (T3).

Procedures

The study was approved by the Human Research Ethics Committee of The Education Univer-
sity of Hong Kong (Approval #: 2015-2016-0352) prior to its implementation. All procedures
performed were in accordance with the ethical standards of the institutional research commit-
tee and the 1964 Helsinki declaration and its later amendments. A written consent was
obtained from each participant prior to the beginning of the study. At the first time point, par-
ticipants completed the baseline measures. They were then invited to complete the follow-up
questionnaires twice, with a three-month lag between time points, over the course of a year.
Each packet took approximately 30 minutes to complete. Upon completion, participants
received a supermarket coupon at each time point (totaling HK$200, i.e., ~US$25.71).

Measures

Dispositional mindfulness. The 12-item Cognitive and Affective Mindfulness Scale-
Revised (CAMS-R) [44] was used to assess dispositional mindfulness on a 4-point scale from 1
(rarely/ not at all) to 4 (almost always). The CAMS-R assessed three dimensions of mindful-
ness including awareness, acceptance, and attention. A sample item included, “I can usually
describe how I feel at the moment in considerable detail.” The item scores were averaged, such
that higher scores indicated a greater level of mindfulness. The measure was validated previ-
ously in a Chinese college sample with adequate convergent validity, reliability, and factor
structure [45]. Specifically, participants from this study had a similar mean level of
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Table 1. Descriptive statistics of the variables under study (N = 191).

Variable M SD Min Max Range of Scale Intraclass Correlation Design Effect
(1) Gender (0 = male; 1 = female) - -
Time 1
(2) Dispositional mindfulness 2.85 43 1.80 4.00 1.00-4.00
(3) Emotion dysregulation 2.03 49 1.15 3.66 1.00-5.00
(4) Depressive symptoms 61 .50 .00 3.00 .00-3.00
(5) Anxiety symptoms .61 .58 .00 3.00 .00-3.00
(6) Subjective well-being 4.49 .86 .79 5.00 .00-5.00
Time 2
(7) Dispositional mindfulness 2.80 48 1.60 4.00 1.00-4.00
(8) Emotion dysregulation 2.12 .51 1.17 3.47 1.00-5.00
(9) Depressive symptoms .68 .56 .00 3.00 .00-3.00
(10) Anxiety symptoms .65 .64 .00 3.00 .00-3.00
(11) Subjective well-being 4.28 .86 .50 5.00 .00-5.00
Time 3
(12) Dispositional mindfulness 2.78 .52 1.20 4.00 1.00-4.00
(13) Emotion dysregulation 2.12 .54 1.16 3.93 1.00-5.00
(14) Depressive symptoms 74 .61 .00 2.89 .00-3.00
(15) Anxiety symptoms .81 .68 .00 3.00 .00-3.00
(16) Subjective well-being 4.15 .92 14 5.00 .00-5.00
Across Time Points
Dispositional mindfulness 2.81 48 1.00-4.00 56%** 2.01
Emotion dysregulation 2.09 .51 1.00-5.00 73 2.31
Depressive symptoms .68 .56 .00-3.00 .64 2.13
Anxiety symptoms .68 .63 .00-3.00 517 1.93
Subjective well-being 4.32 .89 .00-5.00 .63°* 2.14

Note:

EET

p < .001. Design effect was defined as 1 + (average cluster size—1) x intraclass correlation.

https://doi.org/10.1371/journal.pone.0239575.t001

dispositional mindfulness (see Table 1). In this study, the test-retest correlations of the mea-
sure between T1, T2, and T3 were moderate at .53—.58, ps < .001. Cronbach’s alpha of the
measure = .91—.94 between T1 and T3. More specifically, between T1 and T3, Cronbach’s
alpha of the awareness subscale = .63—.80, the acceptance subscale = .62—.79, and the atten-
tion subscale = .77—.81.

Emotion dysregulation. The 36-item Difficulties in Emotional Regulation Scale (DERS)
[16] was used to assess emotional regulation on a 5-point scale from 1 (almost never) to 5
(almost always). The measure included 6 subscales including non-acceptance of emotions, dif-
ficulties in engaging in goal-directed behavior, impulse control difficulties, lack of emotional
awareness, limited access to emotion regulation strategies, and lack of emotional clarity. Sam-
ple items included, “I am clear about my feelings” and “When I'm upset, I believe that my feel-
ings are valid and important.” The final scores were then averaged, such that higher scores
indicated a greater emotion dysregulation. The measure had been validated in a Chinese sam-
ple [46]. Compared to another Chinese adult sample [47], participants from this study had a
similar mean level of emotion dysregulation (see Table 1). In this study, the test-retest correla-
tions of the measure between T1, T2, and T3 were .70—.76, ps < .001. Cronbach’s alpha of the
measure = .83—.87 between T1 and T3. More specifically, between T1 and T3, Cronbach’s
alpha of the non-acceptance of emotions subscale = .83—.87, the difficulties in engaging in
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goal-directed behavior subscale = .56—.75, the impulse control difficulties subscale = .77—.85,
the lack of emotional awareness subscale = .72—.75, the limited access to emotion regulation
strategies subscales = .83—.87, and the lack of emotional clarity subscale = .74—.77.

Depressive symptoms. The 9-item Patient Health Questionnaire-9 (PHQ-9) [48] was
used to measure depressive symptoms in the past two weeks on a 4-point scale from 0 (not at
all) to 3 (nearly every day). A sample item included, “Feeling bad about yourself—or that you
are a failure or have let yourself or your family down?” The item scores were averaged to form a
score of depressive symptoms, with higher scores indicating more symptoms. The measure has
previously been validated in a Chinese community sample and demonstrated an adequate fac-
tor structure, construct validity, internal consistency, and test-retest reliability [49]. Compared
to a cutoff score of 11 for the detection of depressive disorders [50], upon rescaling our mean
scores to summed scores, participants’ scores of 5.44-6.67 between T1 and T3 were below the
clinical cutoff. Compared to another Chinese college sample [51] participants from this study
had a comparable level of depressive symptoms (see Table 1). However, a total of 20, 21, and 28
participants at T1, T2, and T3, respectively, reported a summed score of above 11 (i.e., above
the cutoff). In this study, the test-retest correlations of the measure between T1, T2, and T3
were .62—.67, ps < .001. Cronbach’s alpha of the measure = .87—.91 between T1 and T3.

Anxiety symptoms. The 7-item Generalized Anxiety Disorder-7 measure (GAD-7) [52]
was used to measure anxiety symptoms in the past two weeks on a 4-point scale from 0 (not at
all) to 3 (nearly every day). A sample item included, “Feeling nervous, anxious or on edge.”
The item scores were averaged to form a score of anxiety symptoms, with higher scores indi-
cating more symptoms. The measure has been validated in a Chinese sample of hospital outpa-
tients [53] and a sample of Chinese individuals with epilepsy [54]. Compared to a cutoff score
of 10 for the detection of generalized anxiety disorder [52], upon rescaling our mean scores to
summed scores, participants’ scores of 4.22-5.67 between T1 and T3 were below the clinical
cutoff. Compared to another Chinese college sample [51] participants from this study reported
a similar level of anxiety symptoms (see Table 1). However, a total of 14, 20, and 26 partici-
pants at T1, T2, and T3, respectively, reported a total score of above 10 (i.e., above the cutoff).
In this study, the test-retest correlations of the measure between T1, T2, and T3 were .52—.56,
ps < .001. Cronbach’s alpha of the measure = 93—.95 between T1 and T3.

Subjective well-being. The 14-item Mental Health Continuum Short Form (MHC-SF)
[55] was used as a measure for well-being over the past four weeks. A 6-point scale ranging
from 0 (never) to 5 (every day) was used, with sample items including, “how often did you feel
satisfied with life” (emotional well-being), “how often did you feel that that you had something
important to contribute to society (social well-being) and “how often did you feel that your life
has a sense of direction or meaning to it” (psychological well-being). The item scores were aver-
aged to form a mean score, with higher scores indicating better well-being. MHC-SF had been
previously validated in a Chinese adolescent sample and yielded good validity and reliability
[56]. Compared to another Chinese college sample [57], participants from this study had a
greater mean level of subjective well-being (see Table 1). In this study, the test-retest correla-
tions of the measure between T1, T2, and T3 were .59—.69, ps < .001. Cronbach’s alpha of the
measure = .79—.94 between T1 and T3. More specifically, between T1 and T3, Cronbach’s
alpha of the emotional well-being subscale = .90—.94, the social well-being subscale = .79
—.86, and the psychological well-being subscale = .92—.93.

Data analysis

Multilevel mediation analyses were conducted using Mplus 8.0 [58] to examine the mediating
effect of emotion dysregulation on the relationship between dispositional mindfulness and
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mental health outcomes, including depressive symptoms, anxiety symptoms, and subjective
well-being, at both within- and between-person levels. To illustrate the necessity of multilevel
modeling, we computed the intraclass correlations (ICC), which quantified the proportion of
variance of the variables attributable to individual differences, as well as the design effect,
defined as 1 + (average cluster size—1) x ICC [59]. Multilevel modeling has been used in pre-
vious research for panel data (e.g., [60]), with a minimum of three waves of observations to
partition between within- and between-person associations, which, as introduced earlier, have
distinctive practical implications. Compared to the traditional multilevel modeling approach
to multilevel mediation, the multilevel structural equation modeling (MSEM) approach has
the advantage of having a smaller bias.

In this study, we relied on the MSEM approach. Covariates at both levels were considered.
At the within-person level, a time variable was included to control for the potential changes
over time [61]. At the between-person level, gender was included to control for possible gender
differences in symptoms of anxiety and depression. Regarding whether random slopes should
be considered, with only three measurement occasions at the within-person level, the model
allowing all mediation paths (i.e., “a” path from mindfulness to emotion dysregulation, “b”
paths from mindfulness to mental health outcomes, and “c” paths from emotion dysregulation
to mental health outcomes) and the slope of time to be random could not be identified. There-
fore, we tested possible random mediation paths sequentially. Results showed that none of the
“a”, “b”, and “c’” paths showed substantial individual differences, except for the “c’” path for
depression. Additionally, we tested possible random slopes of time (i.e., change between two
consecutive measurement occasions) and found no significant individual differences. Conse-
quently, all mediation paths and slopes of time were fixed to be invariant across participants,
except for the “c’” path for depression in the subsequent analyses.

In sum, the multilevel mediation model under consideration was as follows. The indepen-
dent variable, the mediator, and the three dependent variables were partitioned into two latent

parts:

DlSpOSltlonal Mlndflﬂnessit = nDispositional Mindfulness,it + nDispositi(mal Mindfulness,i

Emotion Dysregulatlonit = NEmotion Dysregulation, it + NEmotion Dysregulation,i

DCPFCSSIOHit = ”Depression‘,ir + 'IDepression,i

Al’leetyit = nAnxiety,it + ;/]Anxit)/,i

SubJeCtlve Wellbelngit = nSubjective Wellbeing, it + rISubjectivz Wellbeing,i

More specifically, the level-1 model defined the within-person mediation model. Between

«_»

the independent variable and the mediator (the fixed “a” path), the equation was:

N emotion Dysregulation, it = awnDispositional Mindfulness, it + thlmeit + it
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From the mediator to the dependent variables (the fixed “b” paths), the equations were:

p— / {
Npe, ression,it ~ bwlnEmotion Dysregulation, it + CwlinDis ositional Mindfulness,it + 8pv1 tlmeit + €pviit
P! ysregt P
p— / :
nAm(iety,it - be”Emation Dysregulation, it + CWZ'/IDispositional Mindfulness,it + 8pv2 tlmeit + €pvait

p— / 7
nSubjective Wellbeing it — bWBnEmatian Dysregulation, it + Cw:%”Dispasitianal Mindfulness,it + gDV3 tlmeit + eDVSit

Here, variapie.is Was the latent within-person component of variable for person i at time .
The coefficient ,, was the within-person association between the independent variable and
the mediator. The coefficients b,,,, b,,,, and b,,; quantified the within-person relationships

between the mediator and the three mental health outcome variables, i.e., depression symp-

7
wli?

toms, anxiety symptoms, and subjective well-being, respectively. The coefficients ¢, ,,, ¢/ ,, and
c, , represented the relationships between the independent variable and the three dependent
variables, respectively, after controlling for the effect of the mediator. The random slope ¢,
was assumed to follow a normal distribution with a mean of ¢, and a variance of ¢, .

The level-2 model was the between-person mediation model. Specifically, from the inde-

« _»

pendent variable to the mediator (the “a” path at the between-person level), the equation was:
M Emotion Dysregulation,i = Hym + abrlDispositional Mindfulness,i + Epi-

From the mediator to the dependent variables (the “b” paths at the between-person level),
the equations were:

— /
nDepressiun,i = HUpyy + bbl N Emotion Dysregulation. i + Cb] ”Dispositianul Mindfulness,i + yw.lGenderit + €pvii
= +b +¢, +7y,.Gender, + e
r’Anxiety.i Hpyo b2 Emotion Dysregulation,i b21/’Dispasitianal Mindfulness,i yw72 it DV2i

_ /
nSubjective Wellbeing.i — Hpys + bh37’EmUtian Dysregulation,i + Cb3nDispositianal Mindfulness,i + €pvsi-

Similar to the level-1 model, v, iapr,; Was the latent between-person component of a vari-
able for person i. The coefficient o, was the between-person association between the indepen-
dent variable and the mediator. The coefficients by, by,, and b,; quantified the between-
person relationships between the mediator and the three mental health outcome variables,
respectively. The coefficients ¢}, c,, and ¢}, represented the between-person relationships
between the independent variable and the three dependent variables, respectively, after con-
trolling for the effect of the mediator. Following the traditional steps of mediation analysis
[62], we fitted a multilevel mediation model without the mediator to study the overall effect of
mindfulness on the outcomes. The model was estimated under missing data theory using all
available data [58, ch.9]. Given the limitations listed by Hayes [63], the ratio of the indirect
effect to the total effect was not calculated in determining the strength of the indirect effect.
That is, this ratio might be out of the expected range between 0 and 1. Also, the estimate of the
ratio might be highly unstable from sample to sample. Unless the sample size was fairly large,
Hayes [63, p.189] recommended not “having much faith” in this measure.

Results

Table 1 summarizes the variable means, SDs, ranges of the scales, minima, maxima, ICCs, and
design effects. Table 2 summarizes the between-person correlations among the variables under
study. Specifically, dispositional mindfulness, emotion dysregulation, and mental health
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Table 2. Zero-order correlations of the variables under study (N = 191).

Variable 1 1@ (3) 4) ©) (6) ) (8) ® (10 |y (@12 |13 (14 (15 | 16)
(1) Gender (0 = male; -

1 = female)

Time 1

(2) Dispositional 07 |-

mindfulness

(3) Emotion dysregulation -09 | -.55%%* | -

(4) Depressive symptoms -.02 | -.48%*" | 69"

(5) Anxiety symptoms -11 | -.42% | 65" | 777

(6) Subjective well-being A1 | 647 | -58%FF | -.65"F | -567F | -

Time 2

(7) Dispositional 19% | B58FHF | g | _g1rer | _37res | g7

mindfulness

(8) Emotion dysregulation -03 | -427F | 767 | 637 | 59T | - 497 | - 627 | -

(9) Depressive symptoms -05 | -23%F | 49" | 67 | 57| - 417 | - 477 | 637 | -

(10) Anxiety symptoms -09 | -21%F | 39FFF | SIFFF | 52| L 43R | 470 | 5 73R ]

(11) Subjective well-being A3 | 4677 | =547 | - 517 | 407 | 687 | 70" | 6277 | 52 | - 527 | -

Time 3

(12) Dispositional 77| 53T AT | 427 | 38| 47| 58| L 54F | 447 | 38 | 51

mindfulness

(13) Emotion dysregulation | -.12 | -.42%** | [70%** | .55%** | 48*** | -44%** | - 49%** | 757 | 52** | 38** | -53*FF | - 65

(14) Depressive symptoms =167 | -.457F | 53T | 2% | 57T | - 447 | - 447 | 56T | 677 | 54™FT | - 477 | - 617" | 687"

(15) Anxiety symptoms 167 | -390 | 4qrrr | 53 | marer | _aperr | 36T | 48Tt | 56% | 567 | -44v | _49%*% | 59** | g0** | -
(16) Subjective well-being 207 | 507 | - 437 | - 457 | - 38 | 59FFF | 5EFFE | 475 | - 46 | - 48" | 697 | 717 | - 56" | -.647" | -.60"""

*p < .05,
*p <01,
“**p <.001.

https://doi.org/10.1371/journal.pone.0239575.t1002

outcomes were correlated with each other at ps < .05 over time, ranging widely from small to
large effect sizes [64]. Gender was associated with T2 and T3 dispositional mindfulness, as well
as T3 depressive symptoms, anxiety symptoms, and subjective well-being, ps < .05. The vari-
ables showed substantial within-person correlations, which were captured by the random
intercepts in the multilevel model. Changes in means over time were observed, suggesting the
necessity of including time as a covariate.

Multilevel structural equation modeling

The ICCs of the variables under study ranged from .51 (anxiety symptoms) to .73 (emotion
dysregulation), ps < .001. This indicated substantial between-person variances, which should
be considered through multilevel modeling. The design effect was larger than two for any of
the studied variables, except for anxiety symptoms, suggesting that the hierarchical structure
of the data should be considered [59]. Based on the R-squared measures for multilevel models
proposed by Rights and Sterba [65], we computed the proportion of within-cluster outcome
variance explained by level-1 predictors via fixed slopes and random slope variation (i.e., R21v)
in [65]) and the proportion of between-cluster outcome variance explained by level-2 predic-
tors via fixed slopes (i.e., 2" in [65]) for each of the three outcome variables. Specifically, dis-
positional mindfulness, emotion dysregulation, and time explained 23% of the within-person
variances via fixed slopes and random slope variation for depressive symptoms, and 18% and
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30% of the within-person variances via fixed slopes for anxiety symptoms and subjective well-
being, respectively. At the between-person level, dispositional mindfulness, emotion dysregu-
lation and gender explained 31% and 42% of the between-person variances for depression and
anxiety symptoms, respectively. Dispositional mindfulness and emotion dysregulation
explained 67% of the between-person variances for subjective well-being (see Fig 1 for details
on path coefficients).

Within-person indirect effect of dispositional mindfulness. The effect of dispositional
mindfulness on depressive symptoms was negatively mediated by emotion regulation,

ab = —.12,p <.001, 95% CI = [-.18, -.06], with a significant mean direct effect,¢c), = —.17, p
<.01, 95% CI = [-.30, -.05]. Specifically, dispositional mindfulness predicted lower emotion
dysregulation, @ = —.31, p < .001, 95% CI = [-.41, -.21]. Emotion dysregulation further pre-

dicted greater depressive symptoms, b= .40, p < .001, 95% CI = [.26, .54]. The results regard-
ing anxiety symptoms showed similar patterns (see Table 3). Specifically, emotion
dysregulation inversely predicted by greater dispositional mindfulness was associated with

greater anxiety symptoms, ab = —.15, p <.001, 95% CI = [-.23, -.07], suggesting a partial
mediation effect, ¢’ = —.19, p = .01, 95% CI = [-.34, -.04].
Regarding the indirect effect of dispositional mindfulness on subjective well-being through

emotion dysregulation, we found a partial positive mediation effect, ab = .13, p =.002, 95%
CI=[.05,.22];¢ = .60, p < .001, 95% CI = [.41, .79]. Specifically, dispositional mindfulness
was negatively associated with emotion dysregulation, which in turn predicted worse subjec-

tive well-being, b= —.43, p <.001, 95% CI = [-0.20, -.66] (see Table 4).

Between-person indirect effect of dispositional mindfulness. The effects of dispositional
mindfulness on symptoms of depression and anxiety were found to be negatively mediated by
emotion dysregulation (see Table 3). Notably, full mediation effects were found at the
between-person level, as indicated by the nonsignificant direct effects of dispositional mindful-
ness on symptoms of depression, ¢’ = .46, p = .41, 95% CI = [-.63, 1.54] and anxiety,
¢ = —.23,p=.15,95% CI = [-.54,.08]. Greater dispositional mindfulness was associated with
lower emotion dysregulation. Emotion dysregulation, in turn, was associated with greater
symptoms of depression and anxiety.

The between-person indirect effect of dispositional mindfulness on subjective well-being

was not significant, ;l; =.22,p =.07,95% CI = [-.02, .45]. Although the “a” path between
mindfulness and emotion dysregulation was significant, the “b” path between emotion dysre-

gulation and well-being was not, b= —.24, p =.08,95% CI = [-.50, .03] (see Table 4).

Discussion

Building on existing theories on mindfulness, emotion regulation, and well-being [12, 13], this
study supported emotion dysregulation as a mediator between dispositional mindfulness and
mental health outcomes in university-enrolled Chinese emerging adults. Findings based on
multi-level modeling further suggested within- and between-person nuances for the associa-
tions (see Fig 1). At the within-person level, emotion dysregulation mediated between disposi-
tional mindfulness and all mental health outcomes. Surprisingly, time was associated with
worse emotion dysregulation and well-being, suggesting that psychological functioning wors-
ened as a function of time, potentially due to an increasing level of academic stress over the
school year. At the between-person level, dispositional mindfulness negatively predicted emo-
tion dysregulation and positively predicted subjective well-being, whereas emotion dysregula-
tion positively predicted symptoms of depression and anxiety, but not subjective well-being.
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Fig 1. Multilevel mediation model of dispositional mindfulness, emotion dysregulation, and mental health outcomes. *p
=/<.05,"p=/<.01,"**p=/<.001. Unstandardized parameter estimates and standard errors in parentheses are presented.
For simplicity, the random slope of depressive symptoms regressed on dispositional mindfulness is not depicted.

https://doi.org/10.1371/journal.pone.0239575.9001
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Table 3. Unstandardized parameter estimates and standard errors of the multilevel model.

Parameter Unstandardized B (SE)
Within-Person Effect
Time
— Dispositional mindfulness -.03 (.02)
— Emotion dysregulation .04 (.01)**
— Depressive symptoms .04 (.02)*
— Anxiety symptoms .07 (.02)**
— Subjective Well-being -.12 (.03)***
Dispositional mindfulness
— Emotion dysregulation -.31 (.05)***
— Depressive symptoms (mean, c,,) -.17 (.06)**
— Anxiety symptoms -.19 (.08)"
— Subjective Well-being .60 (.10)***
Emotion dysregulation
— Depressive symptoms 40 (.07)***
— Anxiety symptoms .49 (.10)***
— Subjective well-being -43 ((12)**
Depressive symptoms «—— Anxiety symptoms .06 (.01)***
Depressive symptoms «— Subjective Well-being -.04 (.01)***
Anxiety symptoms «—— Subjective Well-being -.04 (.01)**

Between-Person Effect
Gender (0 = male; 1 = female)

— Depressive symptoms .03 (.09)

— Anxiety symptoms -.07 (.11)
Dispositional mindfulness

— Emotion dysregulation -91 (.09)***

— Depressive symptoms .46 (.55)

— Anxiety symptoms -.23 (.16)

— Subjective Well-being 1.44 (.19)***
Emotion dysregulation

— Depressive symptoms 1.31 (.48)**

— Anxiety symptoms .62 (.14)***

— Subjective Well-being -.24 (.14)
Depressive symptoms <—— Anxiety symptoms .11 (.05)*
Depressive symptoms «—— Subjective well-being .01 (.05)
Anxiety symptoms «—— Subjective well-being -.05 (.02)**
Depressive symptoms «—— ¢/ .. -.14 (.06)"
Anxiety symptoms «—— ¢, -.02 (.02)
Subjective well-being —— ¢/, -.01 (.02)
Dispositional mindfulness «<— ¢, .01 (.01)
Emotion dysregulation «—— ¢/ . -.02 (.02)
o = Ch; .05 (.02)*

*p <.05,
*p <01,

***p <.001. The random coefficient ¢/, represents the within-person relationship between dispositional mindfulness

wli

is the mean of ¢’

wli

and depressive symptoms, after controlling for the effect of emotion dysregulation. ¢/

10 across

participants.

https://doi.org/10.1371/journal.pone.0239575.t003
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Table 4. Results of multilevel mediation analyses concerning the mediating effect of emotion dysregulation between dispositional mindfulness and mental health

outcomes.
Outcome a b d ab c
Within-Person
Depression .40[.26,.54] * -.17[-.30,-.05] * -.12[-.18,-.06] * -.29[-.43,-.16] *
Anxiety -31[-.41,-21]* 49[.29,.69] * -19[-.34,-.04] * -15[-.23,-.07] * -34[-.49,-.19] *
Subjective well-being -.43[-.66,-.20] * .60[.41,.79] * .13[.05,.22] * .73[.52,.94] *
Between-Person
Depression 1.31[.36,2.26] * 46[-.63,1.54] -1.19[-2.01,-.38] * -74[-1.35,-.13] *
Anxiety -91[-1.09,.74] * .62[.35,.89] * -23[-.54,.08] -57[-.85,-29] * -.80[-1.01,-.59] *
Subjective well-being -24[-.50,.03] 1.44[1.07,1.82] * 22[-.02,.45] 1.66[1.40,1.93] *

The numbers with asterisk (*) indicate significant results. Numbers within brackets are the lower and upper limits of confidence intervals. The coefficients a, b, ¢, and ¢/

represent the paths from dispositional mindfulness to emotion dysregulation, from emotion dysregulation to mental health outcomes, and from dispositional

mindfulness to mental health outcomes before and after controlling for the effect of emotion dysregulation. The coefficient ab represents the indirect effect of emotion

dysregulation. Note that the within-person ¢’ and ¢ paths for depression was the average of ¢’ and ¢ paths across participants. The upper panel reports the results

regarding the within-person level whereas the lower displays those for the between-person level.

https://doi.org/10.1371/journal.pone.0239575.t1004

These findings advanced the field by establishing within- and between-person relations
between dispositional mindfulness and mental health outcomes via emotion dysregulation.

The present study used multilevel modeling by partitioning between-person relations from
within-person relations. Importantly, the variables were related in the hypothesized directions
within-person, suggesting emotion dysregulation as a central intraindividual process linking
dispositional mindfulness and mental health outcomes. By orienting to the present moment
and paying attention on purpose and non-judgmentally [66], individuals became more mind-
ful and were more capable of decentering themselves from subjective emotional experience
[67], less preoccupied with invalidating, avoiding, or rejecting emotional experiences [68],
more likely to disengage themselves from autopilot [69], and more likely to engage in adaptive
emotion regulation [12, 13]. Based on these findings, practitioners could tailor their practices
and interventions to the progress of each client. For example, to enhance subjective well-being
and reduce psychological symptoms, practitioners can enhance within-person improvements
in mindfulness and emotion regulation, as mindfulness affects mental health outcomes both
directly and through adaptive emotion regulation.

Turning to the between-person findings, dispositional mindfulness was directly associated
with emotion dysregulation and subjective well-being, but not with symptoms of depression
and anxiety. These findings signified that when person i had a higher score in dispositional
mindfulness than person j, then person i was also more likely to have a lower score in emotion
dysregulation and a higher score in subjective well-being than person j. Despite a lack of a
direct relation between dispositional mindfulness and psychological symptoms, as an explana-
tory variable emotion dysregulation accounted for the between-person relation. The findings
resonated with recent findings conducted in the Chinese context, in that emotion dysregula-
tion mediated between dispositional mindfulness and symptoms of depression and anxiety
[10]. Surprisingly, emotion dysregulation did not hold up as a between-person mediator
between dispositional mindfulness and subjective well-being. In fact, emotion dysregulation
was not related to subjective well-being at all, after controlling for the effect of dispositional
mindfulness. These findings contradicted recent cross-sectional studies [30, 70] showing the
link between Chinese college students” emotion regulation strategies and life satisfaction (i.e., a
major component of subjective well-being [71]). Instead of a general dysregulation of emo-
tions, perhaps nuances such as emotion regulation strategies (e.g., cognitive reappraisal) [30],
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regulatory flexibility [72], and affective states, frequency, and intensity [73] are more proximal
predictors of subjective well-being. Alternatively, perhaps over time, emotion dysregulation is
more strongly associated with negative outcomes (e.g., psychological symptoms) than with
positive outcomes (e.g., positive well-being and satisfaction with life), after controlling for the
effect of dispositional mindfulness. Furthermore, stage-salient variables in emerging adult-
hood, such as achieving financial independence, having greater responsibility, and having
greater commitment in romantic relationships [74], might be more strongly associated with
positive well-being. Consequently, future studies should replicate the present findings and
investigate other longitudinal predictors of subjective well-being in the Chinese context. In
terms of clinical implications, practitioners should be made aware of their clients’ levels of
mindfulness, emotion dysregulation, and mental health relative to other people. For example,
returning to Fig 1, in relation to person j, person i’s greater level of dispositional mindfulness
was associated with a lower level of emotion dysregulation and better well-being than person j,
but not directly with fewer symptoms of depression and anxiety. Understanding these associa-
tions could help practitioners gauge the between-person importance or relevance of mindful-
ness in various mental health outcomes. Finally, gender was not related to psychological
symptoms in the model. However, our small sample of men (i.e., 9.95%) precluded us from
drawing meaningful conclusions about gender as a correlate of psychological symptoms.

Time was related to greater emotion dysregulation, greater symptoms of depression and
anxiety, and worse subjective well-being. Contrary to previous research suggesting that indi-
viduals were more capable of emotion regulation as they mature [75], our findings suggested
the opposite. It might be that our short-term longitudinal data were insufficient to capture a
positive development in emotion regulation. Hence, a long-term longitudinal approach span-
ning over several years may be necessary to verify whether this is the case. Alternatively, given
the participants were emerging adults enrolled in a university, they may be facing increasing
stress as they approached the end of the semester or graduation. Future work is needed to rule
out confounding variables, such as academic stress and sample characteristics, associated with
time and mental health [76].

Moving onto the mean levels, the current university participants reported a similar average
of dispositional mindfulness, emotion dysregulation, and symptoms of depression and anxiety
compared to others Chinese samples [45, 47, 51]. Paradoxically, our participants also reported
a greater level of emotional, psychological, and social well-being than did another college sam-
ple [57]. Again, future studies should replicate the mean levels as well as the strength of associ-
ations in other Chinese samples.

Limitations and future directions

The study has several limitations. First, we utilized self-report measures. Future researchers
may adopt a multi-method approach by incorporating physiological and neural measures.
Next, given this sample comprised mainly of emerging adults at a university, it is uncertain
whether the findings can be generalized to other contexts. Future studies should examine the
relation in a more representative sample from the community. In addition, the timeframes of
the mental health questionnaires differ. For example, the PHQ-9 assessed depressive symp-
toms in the past two weeks, whereas the MHC-SF assessed emotional, social, and psychological
well-being in the past four weeks. Future research may consider standardizing the timeframes
to increase precision of the variables. Furthermore, our participants were mainly female.
Future studies with gender-balanced samples are necessary to draw meaningful conclusions
for the effects of gender. Finally, researchers should translate the present findings and design
targeted interventions to improve mental health outcomes.
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Conclusion

This study calls attention to the relation between dispositional mindfulness and mental health
outcomes through emotion dysregulation. Taking into account the effect of time, findings
based on multilevel modeling demonstrated differential effects at the within- and the between-
person levels, thereby suggesting a need to partition these levels in future research. In addition,
our findings converged to underscore the association between dispositional mindfulness and
different aspects of mental health in emerging adulthood, including symptoms of depression
and anxiety, as well as emotional, social, and psychological well-being. Psychological interven-
tion programs and public health campaigns geared toward enhancing mindfulness and emo-
tion regulation merit future research investigations.
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