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Abstract Variable-centered analyses demonstrate that most
facets of mindfulness are associated with improved psycho-
logical well-being. Person-centered analyses provide the abil-
ity to identify distinct subpopulations defined by individuals’
full response profiles on mindfulness facets. Previous research
has used latent profile analysis (LPA) to distinguish four sub-
groups of college students based on five facets of mindfulness:
high mindfulness group, low mindfulness group, judgmental-
ly observing group, and non-judgmentally aware group. On
emotional outcomes, they found the judgmentally observing
group had the most maladaptive emotional outcomes followed
by the lowmindfulness group. However, they did not examine
experience with mindfulness meditation, other mindfulness-
related constructs, or psychological well-being. In a sample of
688 college students (481 non-meditators, 200 meditators),
we used LPA to identify distinct subgroups defined by their
scores on the Five Facet Mindfulness Questionnaire (FFMQ).
Using the Lo-Mendell-Rubin Likelihood Ratio Test, we found
that a 4-class solution fits optimally for the entire sample as
well as subsamples of meditation-naïve and meditation-
experienced participants. We substantially replicated previous
findings in all samples with regard to emotional outcomes.
Further, the high mindfulness group demonstrated the highest

levels of psychological well-being, decentering, self-regula-
tion, and psychological flexibility. Overall, our results demon-
strate the utility of person-centered analyses to examine mind-
fulness in unique ways.

Keywords Mindfulness . Emotional health . Psychological
flexibility . Psychologicalwell-being .Latentprofile analysis .
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Introduction

Mindfulness has been conceptualized as the awareness that
comes from paying attention to present moment experience
in a purposeful and non-judgmental manner (Bishop et al.
2004; Kabat-Zinn 1994). Unfortunately, this conceptual defi-
nition contains several distinct components that can be a chal-
lenge to operationalize. With the Five Facet Mindfulness
Questionnaire (FFMQ), Baer et al. (2006) have attempted to
measure five specific components of mindfulness in a multi-
factorial questionnaire. Specifically, the FFMQ assesses act-
ing with awareness (e.g., BIt seems I am ‘running on automat-
ic’without much awareness of what I’m doing^), non-judging
of inner experience, (e.g., BI criticize myself for having irra-
tional or inappropriate emotions^), non-reactivity to inner ex-
perience (e.g., BI perceive my feeling and emotions without
having to react to them^), describing (e.g., BI am good at
finding the words to describe my feelings^), and observing
(e.g., BWhen I amwalking, I deliberately notice the sensations
of my body moving^).

Despite the fact that each of these facets appear to be face
valid indicators of mindfulness, multiple studies in primarily
non-meditating samples have found some negative correla-
tions among mindfulness facets, such as observing and non-
judging of inner experience (r=−.07, Baer et al. 2006; r=−.38,
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Brown et al. 2015; r=−.31, Pearson et al. 2015b) and observ-
ing and acting with awareness (r=−.19, Fernandez et al. 2010;
r=−.10, Roos et al. 2015). These negative intercorrelations of
FFMQ facets prevent the meaningful creation of a total com-
posite score. For example, in a factor analysis model using the
five FFMQ subscales as indicators, we find that the observing
facet loads negatively on an overall latent construct of mind-
fulness (Pearson et al. 2015b), which is consistent with Baer
et al. (2006) who reported that loading the observing facet
onto a latent mindfulness factor in a non-meditating sample
fits poorly. Interestingly, observing has been shown to be pos-
itively related to poor psychological symptoms among college
students without prior meditation experience, whereas it has
been shown to be negatively related to these outcomes among
individuals with meditation experience (Baer et al. 2008).
Further, observing has been found to be the mindfulness facet
that is most strongly positively correlated with meditation ex-
perience (Baer et al.) and increases following mindfulness-
based interventions (Carmody and Baer 2008). These results
confirm that observing is an important facet of mindfulness
that can be cultivated through mindfulness practices.

These mixed findings above poses a serious challenge for
variable-centered analyses (e.g., factor analysis, multiple re-
gression) that could perhaps be better addressed through the
use of person-centered approaches. At least two studies have
used person-centered approaches to examining mindfulness.
Lilja et al. (2013) used hierarchical cluster analysis to identify
13 clusters of individuals based on their mindfulness scores
(cluster size ranged from 37 to 93 participants). They found
that meditators were overrepresented in four clusters, all of
which had higher than average observing scores, and
meditators were underrepresented in three clusters, all of
which had lower than average observing scores. However,
they did not compare the clusters on any outcomes related to
psychological functioning. Pearson et al. (2015b) used latent
profile analysis (LPA) to identify four classes of individuals
based on their mindfulness scores: Bhigh mindfulness^
group (high on all 5 facets, N=245), Blow mindfulness^
group (moderately low on all 5 facets, N= 563),
Bjudgmentally observing^ group (high on observing, but
low on non-judging and acting with awareness, N=63),
and Bnon-judgmentally aware^ group (low on observing,
but high on non-judging and acting with awareness, N=
70). Across four emotional outcomes (i.e., depressive symp-
toms, anxiety symptoms, affective instability, and distress
intolerance), they found that the judgmentally observing
group had the least adaptive emotional outcomes followed
by the low mindfulness group. Both the high mindfulness
group and the non-judgmentally aware group had the most
adaptive emotional outcomes. However, they did not exam-
ine meditation experience, which is a significant limitation
considering Baer et al.’s (2006) findings that factor structure
of the FFMQ varies based on meditation experience.

The purpose of the present study was to expand previous
research applying person-centered analyses to the study of
mindfulness. We used LPA given its relative advantages over
other person-centered approaches. For example, it considers
membership to be probabilistic and considers the size of a
class when assigning class membership. First, we wanted to
see if we could replicate the 4-class solution observed by
Pearson et al. (2015b) in an independent sample, as well as
among subsamples of meditation-naïve (i.e., non-meditators)
and meditation-experienced (i.e., meditators) participants.
Second, we wanted to examine how these classes differed
not only on negative emotional outcomes but also on a range
of constructs purported to be mechanisms mobilized by mind-
fulness (e.g., psychological flexibility, decentering, self-regu-
lation, purpose in life; Shapiro et al. 2006) and psychological
well-being. We expected that a high mindfulness group would
emerge and show the most adaptive profile indicated by the
lowest negative emotional outcomes and highest on constructs
purported to be mechanisms mobilized by mindfulness-based
practices.

Method

Participants and Procedure

Participants were recruited from a Psychology Department par-
ticipant pool at a large, US southeastern university (N=688). To
distinguish betweenmeditation-naïve (i.e., non-meditators) and
meditation-experienced (i.e., meditators) participants, the stu-
dents responded to a single item about previous meditation
experience (i.e., BDo you have any previous or current experi-
ence with mindfulness meditation or any other forms of
meditation?^). Based on responses, there were 481 students
in the non-meditators subsample and 200 students in the med-
itators subsample. Demographic information across all three
samples are summarized in Table 1. Participants received re-
search credit for completing the study. The study was approved
by the institutional review board at the participating institution.

Measures

For all measures, composite scores were created by averaging
items and reverse-coding items when appropriate such that
higher scores indicate higher levels of the construct. The bi-
variate correlations, descriptive statistics, and internal consis-
tency measures in the present sample are shown in Table 2.

Mindfulness Mindfulness was assessed using the 39-item
Five Facet Mindfulness Questionnaire (FFMQ; Baer et al.
2006) measured on a 5-point response scale (1=never or very
rarely true, 5=very often or always true). The five facets
assessed by the FFMQ include acting with awareness
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(e.g., BI rush through activities without being really attentive
to them^, reverse-coded; α=.90), non-judging of inner expe-
rience, (e.g., BI tend to evaluate whether my perceptions are
right or wrong,^ reverse-coded; α=.90), non-reactivity to in-
ner experience (e.g., BI watch my feelings without getting lost
in them^; α=.84), describing (e.g., BMy natural tendency is to
put my experiences into words^; α=.81), and observing
(e.g., BI intentionally stay aware of my feelings^; α=.97).

Depressive Symptoms Depressive symptoms were assessed
using the 20-item Center for Epidemiological Studies
Depression-Revised (CESD-R; Eaton et al. 2004) measured
on a 5-point response scale (1=not at all or less than 1 day,
2=1–2 days, 3=3–4 days, 4=5–7 days, 5=nearly every day
for 2 weeks). As advised by Van Dam and Earleywine (2011),
the B5–7 days^ and Bnearly every day…^ were collapsed into
the same value. Example items include, BNothing made me
happy^ and BI could not get going^ (α=.94).

Worry Worry was assessed using the 16-item Penn State
Worry Questionnaire (PSWQ; Meyer et al. 1990) measured
on a 5-point response scale (1=not at all typical of me, 5=very

typical of me). Example items include, BMany situationsmake
me worry^ and BI have been a worrier all my life^ (α=.93).

Distress Intolerance Distress intolerance was assessed using
the 15-item Distress Tolerance Scale (DTS, Simons and Gaher
2005) measured on a 5-point response scale (1=strongly agree,
5=strongly disagree). Example items include, BMy feelings of
distress are so intense that they completely take over^ and BI’ll
do anything to avoid feeling distressed or upset^ (α=.94).

Psychological Flexibility Psychological flexibility was
assessed using the 16-item Acceptance and Action
Questionnaire (AAQ; Hayes et al. 2004) measured on a
7-point response scale (1=never true, 7=always true).
Example items include, BI am able to take action on a problem
even if I am uncertain what is the right thing to do^ and BIt’s
OK to feel depressed or anxious^ (α=.62).

Decentering Decentering was assessed using the 11-item
Experiences Questionnaire (Fresco et al. 2007) measured on
a 5-point response scale (1=never, 5=all the time). Example
items include, BI am better able to accept myself as I am^ and
BI can treat myself kindly^ (α=.94).

Table 1 Demographics
Whole sample Non-meditators subsample Meditators subsample

Gender n (%) n (%) n (%)

Male 224 (32.6) 160 (33.3) 61 (30.5)

Female 459 (66.7) 317 (65.9) 138 (69.0)

Missing 5 (0.7) 4 (0.8) 1 (0.5)

Age n (%) n (%) n (%)

M 22.43 (6.99) 22.29 (7.21) 22.83 (6.43)

18 165 (24.0) 132 (27.4) 31 (15.5)

19 120 (17.4) 88 (18.3) 29 (14.5)

20 100 (14.5) 67 (13.9) 32 (16.0)

21 85 (12.4) 54 (11.2) 31 (15.5)

22 44 (6.4) 30 (6.2) 14 (7.0)

23+ 160 (23.3) 104 (21.6) 27 (13.5)

Missing 14 (2.0) 6 (1.2) 8 (4.0)

Race/ethnicity n (%) n (%) n (%)

American Indian/Alaska Native 7 (1.0) 4 (0.8) 3 (1.5)

Asian 38 (5.5) 27 (5.6) 11 (5.5)

Black/African American 202 (29.4) 153 (31.8) 46 (23.0)

Native Hawaiian/Pacific Islander 3 (0.4) 3 (0.6) 0 (0.67)

White, non-Hispanic 287 (41.7) 196 (40.8) 91 (45.5)

Hispanic/Latino 19 (2.8) 15 (3.1) 4 (2.0)

Mixed 128 (18.6) 83 (17.3) 45 (22.5)

Meditation experience n (%) n (%) n (%)

Yes 200 (29.1) — —

No 481 (69.9) — —

Missing 7 (1.0) — —

Race and ethnicity were assessed with separate checkbox items (i.e., could select multiple options)
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Psychological Well-being Psychological well-being was
assessed using the 42-item Psychological Well-being
Questionnaire (PWB; Ryff 1989) measured on a 6-point
response scale (1=strongly disagree, 6=strongly agree).
The measure assesses six subscales of psychological well-
being: autonomy (e.g., BI judge myself by what I think is
important, not by the values of what others think is
important^; α=.67), environmental mastery (e.g., BIn gen-
eral, I feel I am in charge of the situation in which I live^;
α=.75), personal growth (e.g., BI have the sense that I have
developed a lot as a person over time^; α=.74), positive
relations (e.g., I enjoy personal and mutual conversations
with family members or friends^; α=.73), purpose in life
(e.g., BI have a sense of direction and purpose in life^;
α=.74), and self-acceptance (e.g., BIn general, I feel confi-
dent and positive about myself^; α=.80).

Self-regulation Self-regulation was assessed using the 31-
item Short Self-Regulation Questionnaire (Carey et al. 2004)
measured on a 5-point response scale (1=strongly disagree,
5=strongly agree). Example items include, BOnce I have a
goal, I can usually plan how to reach it^ and BI tend to keep
doing the same thing, even when it doesn’t work^ (α=.93).

Rumination Rumination was assessed using the 20-item
Ruminative Thought Style Questionnaire (RTSQ; Brinker, and
Dozois 2009) measured on a 7-point response scale (1=not all
descriptive of me, 7=describes me very well). Example items
include, BI find than my mind often goes over things again and
again^ and BWhen I am looking forward to an exciting event,
thoughts of it interfere with what I am working on^ (α=.96).

Demographics Demographic information for the participants
was collected through a simple demographic questionnaire cre-
ated by the research team. The participants gave information
about their age, race, ethnicity, gender, meditation experience,
class standing, and marital status. The questionnaire was ad-
ministered at the end of the survey to reduce any potential bias.

Results

Class Solutions

As recommended by previous research (Marsh et al. 2009;
Henson et al. 2007), we relied on goodness-of-fit indexes,
such as the Akaike Information Criterion (AIC; Akaike
1973, 1974; Sakamoto et al. 1986) and Bayesian

Table 2 Bivariate correlations and descriptive statistics among all study variables in the whole sample

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 M SD

1. Observing .87 3.06 0.84

2. Describing .43 .81 3.30 0.74

3. Acting with
awareness

−.29 .27 .90 3.46 0.82

4. Non-judging −.36 .15 .72 .90 3.48 0.87

5. Non-reactivity .63 .44 −.23 −.26 .84 2.90 0.77

6. FFMQ_total score .47 .79 .56 .50 .50 .87 3.25 0.45

7. Psyc. flexibility .08 .41 .41 .49 .26 .59 .62 3.16 0.63

8. Decentering .26 .36 .16 .14 .39 .45 .45 .94 3.49 0.88

9. Self-regulation .21 .47 .44 .31 .25 .60 .48 .45 .93 3.70 0.56

10. Autonomy .24 .52 .31 .28 .34 .59 .49 .43 .59 .67 4.14 0.80

11. Environment
mastery

.14 .52 .49 .47 .26 .68 .63 .41 .59 .63 .75 3.92 0.60

12. Personal growth .31 .56 .32 .28 .28 .62 .42 .33 .57 .65 .64 .74 4.38 0.84

13. Positive relations .28 .48 .25 .25 .28 .55 .42 .38 .51 .58 .68 .69 .73 4.29 0.84

14. Purpose in life .27 .57 .36 .30 .25 .62 .43 .36 .62 .62 .68 .80 .69 .74 4.35 0.83

15. Self-acceptance .20 .49 .36 .39 .30 .62 .57 .48 .57 .69 .77 .65 .74 .72 .80 4.16 0.92

16. Depressive
symptoms

.10 −.20 −.45 −.44 .00 −.37 −.42 −.31 −.42 −.31 −.43 −.28 −.33 −.36 −.45 .94 0.72 0.66

17. Worry .09 −.19 −.40 −.42 −.15 −.39 −.51 −.33 −.21 −.31 −.41 −.14 −.18 −.12 −.35 .43 .93 3.07 0.91

18. Rumination .32 −.07 −.53 −.53 .14 −.27 −.35 −.11 −.17 −.17 −.35 −.07 −.08 −.08 −.22 .32 .47 .96 4.27 1.18

19. Distress
Intolerance

.19 −.17 −.56 −.63 .04 −.43 −.52 −.21 −.30 −.32 −.47 −.28 −.26 −.27 −.38 .46 .49 .49 .94 2.54 0.92

FFMQ Five Facet Mindfulness Questionnaire

Significant correlations (p<.05) are bolded for emphasis. Cronbach’s alphas are underlined and shown
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Information Criterion (BIC; Schwarz 1978), as well as tests of
statistical significance to settle upon the number of latent clas-
ses. Specifically, to determine the number of latent classes
based on the pattern of means of the five subscales of the
FFMQ across our three analytic samples (i.e., whole sample,
non-meditators only sample, and meditators only sample)
using Mplus 7.11 (Muthén and Muthén 1998–2012), we used
the Lo-Mendell-Rubin Adjusted Likelihood Ratio Test
(Lo et al. 2001; Vuong 1989), which compares whether a k
class solution fits better than a k−1 class solution. Table 3
reports commonly used fit statistics for 1 through 6 class
solutions for all three analytic samples.

Whole sample Within our whole analytic sample (n=688),
the Likelihood Ratio Test suggested that a 2-class solution fits
better than a 1-class solution (p<.001), a 3-class solution fits
better than a 2-class solution (p<.001), and a 4-class solution
fits better than a 3-class solution (p<.001); however, a
5-class solution did not fit significantly better than a 4-class
solution (p=.192). Although the AIC and BIC continue to
improve (i.e., decrease) from 1 through 6 class solutions
(see Table 3), given the results of the Likelihood Ratio Test,
we settled on the 4-class solution. Further, when comparing
the 4-class solution to a latent trait model (i.e., one latent factor
of mindfulness), the AIC and BIC are lower for the 4-class
solution than the latent trait model, suggesting that a 4-class
model fits significantly better than a single latent trait model
(see Table 3).

The relative entropy value of .878 indicates that it is estimat-
ed that about eight in nine subjects were correctly classified in
the appropriate latent class, which is a level of relative entropy
that is considered high (i.e., .80, Clark and Muthén 2009).
Figure 1 depicts the pattern of means across the latent classes.
Scores have been standardized so that positive values are above
the mean and negative values are below the mean. Class 1
comprised 9.30 % of the sample (N=63.95), and we label this
class the judgmentally observing group as theywere the highest
on observing (z=0.95) but very low on non-judging of inner
experience (z=−1.72) and acting with awareness (z=−1.64).
The largest group, class 2, comprised 58.07 % of the sample
(N=399.51), and we label this class the low mindfulness group
as they were relatively low on every facet of mindfulness
(−.31<zs<−.01). Class 3 comprised 12.71 % of the sample
(N=87.41), and we label this class the non-judgmentally aware
group as they were high on non-judging of inner experience
(z=1.15) and acting with awareness (z=1.16) but very low on
the observing facet of mindfulness (z=−1.61). Finally, class 4
comprised 19.93 % of the sample (N=137.13), and we label
this class the high mindfulness group as they were moderately
high on all facets of mindfulness (.72<zs<1.27).

Non-meditators Only SampleWithin our non-meditators an-
alytic sample (n=481), the Likelihood Ratio Test suggested
that a 2-class solution fits better than a 1-class solution
(p<.001), a 3-class solution fits better than a 2-class solution
(p<.001), and a 4-class solution fits better than a 3-class

Table 3 Fit statistics for 1
through 6 class solutions for latent
profile analysis (LPA) across
three analytic samples

Number of classes—whole sample

Fit statistics 1 2 3 4 5 6 Latent trait

AIC 8292.56 7784.41 7305.17 7012.63 6933.14 6873.19 7641.63

BIC 8337.90 7856.96 7404.92 7139.57 7087.29 7054.55 7709.64

Adjusted BIC 8306.15 7806.15 7335.06 7050.67 6979.33 6927.54 7662.01

Entropy — 0.90 0.86 0.88 0.87 0.87 —

Smallest n 688 90 98 63 13 13 —

Number of classes—non-meditators only sample

Fit statistics 1 2 3 4 5 6 Latent trait

AIC 5756.32 5319.96 4980.77 4822.56 4755.45 4714.95 5252.19

BIC 5798.08 5386.77 5072.64 4939.48 4897.43 4881.99 5314.83

Adjusted BIC 5766.34 5335.99 5002.81 4850.61 4789.52 4755.03 5237.22

Entropy — 0.90 0.88 0.85 0.83 0.83 —

Smallest n 481 76 81 59 40 26 —

Number of classes—mediators only sample

Fit statistics 1 2 3 4 5 6 Latent trait

AIC 2355.06 2237.56 2127.19 2051.31 2006.49 1970.64 2251.54

BIC 2388.05 2290.34 2199.75 2143.66 2118.63 2102.58 2301.01

Adjusted BIC 2356.37 2239.65 2130.05 2054.95 2010.92 1975.85 2253.49

Entropy — 0.80 0.87 0.90 0.92 0.89 —

Smallest n 200 60 10 11 8 8 —

AIC Akaike Information Criterion, BIC Bayesian Information Criterion
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solution (p<.001); however, a 5-class solution did not fit sig-
nificantly better than a 4-class solution (p=.071). Although
the AIC and BIC continue to improve (i.e., decrease) from 1
through 6 class solutions (see Table 3), given the results of the
Likelihood Ratio Test, we settled on the 4-class solution.
Further, when comparing the 4-class solution to a latent trait
model (i.e., one latent factor of mindfulness), the AIC and BIC
are lower for the 4-class solution than the latent trait model;
suggesting that a 4-class model fits significantly better than a
single latent trait model (see Table 3).

The relative entropy value of .854 indicates that it is esti-
mated that about six in seven subjects were correctly classified
in the appropriate latent class, which is a level of relative
entropy that is considered high. Figure 2 depicts the pattern
of means across the latent classes. Scores have been

standardized so that positive values are above the mean and
negative values are below the mean. Class 1 (judgmentally
observing group) comprised 12.87 % of the sample
(N=61.93) and were the highest on observing (z=0.65), but
very low on non-judging of inner experience (z=−1.28) and
acting with awareness (z=−1.36). Class 2 (low mindfulness
group) comprised 54.85 % of the sample (N=263.82) and
were relatively low on all facets of mindfulness (−.33<zs<
−.07). Class 3 (non-judgmentally aware group) comprised
14.94 % of the sample (N=71.84) and were high on non-
judging of inner experience (z=1.21) and acting with aware-
ness (z=1.24), but very low on the observing facet of mind-
fulness (z=−1.65). Finally, class 4 (high mindfulness group)
comprised 17.34 % of the sample (N=83.41) and were mod-
erately high on every facet of mindfulness (.60<zs<1.22).

Fig. 1 Depiction of the four latent classes defined by pattern of standardized means on five facets of mindfulness in whole sample
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Meditators Only SampleWithin our meditators only analytic
sample (n=200), the Likelihood Ratio Test suggested that a 2-
class solution fits better than a 1-class solution (p=.009), a 3-
class solution did not fit better than a 2-class solution
(p=.110), but a 4-class solution fits better than a 3-class solu-
tion (p=.011) and a 5-class solution fits better than a 4-class
solution (p=.009). Further, similar to the whole sample, the
AIC and BIC continue to improve (i.e., decrease) from 1
through 6 class solutions (see Table 3). Though the
Likelihood Ratio Test may indicate a 5-class solution, re-
searchers recommend selecting the number of classes based
on theory, previous research, and interpretation of the results
(Marsh et al. 2009). Thus, based on previous research
(Pearson et al. 2015b) and the interpretation of the results,
we settled on the 4-class solution. Further, when comparing
the 4-class solution to a latent trait model (i.e., one latent factor
of mindfulness), the AIC and BIC are lower for the 4-class
solution than the latent trait model, suggesting that a 4-class
model fits significantly better than a single latent trait model
(see Table 3).

The relative entropy value of .897 indicates that it is esti-
mated that about nine in ten subjects were correctly classified
in the appropriate latent class, which is a level of relative
entropy that is considered high. Figure 3 depicts the pattern
of means across the latent classes. Scores have been standard-
ized so that positive values are above the mean and negative
values are below the mean. Class 1 (judgmentally observing
group) comprised 5.50 % of the sample (N=10.99) and were
the highest on observing (z=0.95), but very low on non-
judging of inner experience (z=−1.72) and acting with aware-
ness (z=−1.64). Class 2 (low mindfulness group) comprised
59.72 % of the sample (N=119.43) and were relatively low on
four out of five facets of mindfulness (−.50<zs<−.00). Class 3
(non-judgmentally aware group) comprised 6.84 % of the

sample (N=13.68) and were high on non-judging of inner
experience (z=0.89) and acting with awareness (z=0.84),
but very low on the observing facet of mindfulness
(z=−1.25). Finally, class 4 (high mindfulness group) com-
prised 27.94 % of the sample (N=55.89) and were moderately
high on all facets of mindfulness (.62<zs<1.32).

Equality of Means

Upon settling on a 4-class solution for each analytic sample,
we then tested the equality of means across latent classes on
mindfulness-related constructs (i.e., psychological flexibility,
decentering, self-regulation), psychological well-being out-
comes (i.e., autonomy, environmental mastery, personal
growth, positive relationships, purpose in life, self-accep-
tance), and emotional outcomes (i.e., depressive symptoms,
worry, rumination, distress intolerance) using pseudo-class-
based multiple imputations (Asparouhov and Muthén 2007).
Rather than assigning individuals to the latent class where
their membership has the highest probability and conducting
traditional techniques like analysis of variance (ANOVA), this
method accounts for the probabilistic nature of class member-
ship, and both global and pairwise comparisons can be con-
ducted using Wald tests (see Tables 4, 5, and 6).

Mindfulness-Related Constructs Across the whole sample
and non-meditators only sample, the results were quite con-
sistent across mindfulness-related constructs (see Tables 4 and
5). Across each mindfulness-related construct (i.e., psycho-
logical flexibility, decentering, and self-regulation), we found
that the high mindfulness group had the most adaptive profile
on these constructs (i.e., higher psychological flexibility,
decentering, and self-regulation) and was significantly differ-
ent from all other groups in both analytic samples. Further, we

Fig. 3 Depiction of the four latent classes defined by pattern of standardized means on five facets of mindfulness in meditators only sample
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found that the judgmentally observing, non-judgmentally
aware, and low mindfulness groups had a less adaptive profile
on mindfulness-related constructs (i.e., lower psychological
flexibility, decentering, and self-regulation) and did not signif-
icantly differ from each other on most of these constructs (see
Tables 4 and 5). However, in the meditators only sample (see
Table 6), the non-judgmentally aware group had a more adap-
tive profile on the mindfulness-related constructs (i.e., higher
psychological flexibility, higher decentering, and higher self-
regulation), although still less adaptive than the high mindful-
ness group, which once again had the most adaptive profile.
Further, unlike the other samples and within the meditators
only sample, the judgmentally observing group had positive
scores on decentering which is divergent from the negative
scores found in the whole and non-meditators only samples.

Psychological Well-being Across the whole sample and non-
meditators only sample, the results were fairly consistent
across psychological well-being outcomes (see Tables 4 and
5). Across each psychological well-being outcome, we found

that the high mindfulness group had the most adaptive profile
(i.e., higher autonomy, environmental mastery, personal
growth, positive relations, purpose in life, and self-acceptance)
and was significantly different than all other groups in both
analytic samples. Further, we found that judgmentally observ-
ing, non-judgmentally aware, and lowmindfulness groups had
less adaptive profiles (i.e., lower autonomy, environmental
mastery, personal growth, positive relations, purpose in life,
and self-acceptance) and did not significantly differ from each
other on most of these outcomes (see Tables 4 and 5).
However, in the meditators only sample (Table 6), the non-
judgmentally aware group had amore adaptive profile onmost
of the psychological well-being outcomes (i.e., higher auton-
omy, environmental mastery, personal growth, and self-accep-
tance) than the judgmentally observing and low mindfulness
groups. The high mindfulness group still had the most adap-
tive profile on the psychological well-being outcomes.

Emotional Outcomes Across the three analytic samples, the
results were remarkably consistent across emotional outcome

Table 4 Mean comparisons between latent classes on mindfulness facets, psychological constructs, psychological well-being, and emotional
outcomes in whole sample

Standardized scores (z-scores)

Class 1
Judgmentally observing

Class 2
Low mindfulness

Class 3
Non-judgmentally aware

Class 4
High mindfulness

Mindfulness facets M (SE) M (SE) M (SE) M (SE)

Observing 0.95a (.092) −0.06b (.035) −1.61c (.081) 0.75a (.073)

Describing −0.31a (.130) −0.24a (.039) −0.68b (.082) 1.27c (.073)

Acting with awareness −1.64a (.079) −0.31b (.031) 1.16c (.066) 0.93d (.056)

Non-judging −1.72a (.095) −0.22b (.035) 1.15c (.054) 0.72d (.069)

Non-reactivity 0.56a (.142) −0.01b (.032) −1.57c (.082) 0.76a (.079)

Mindfulness-related constructs M (SE) M (SE) M (SE) M (SE)

Psychological flexibility −0.89a (.143) −0.17b (.044) −0.04b (.065) 0.94c (.089)

Decentering −0.11a (.146) −0.14a (.045) −0.37a (.154) 0.69b (.059)

Self-regulation −0.65a (.124) −0.19b (.046) −0.22b (.103) 0.98c (.066)

Psychological well-being M (SE) M (SE) M (SE) M (SE)

Autonomy −0.31a (.113) −0.25a (.046) −0.27a (.104) 1.03b (.071)

Environmental mastery −0.66a (.132) −0.16b (.045) −0.16b (.108) 0.86c (.087)

Personal growth −0.49a (.135) −0.19b (.046) −0.46a (.097) 1.06c (.059)

Positive relations −0.32a (.133) −0.18a (.046) −0.39a (.105) 0.91b (.078)

Purpose in life −0.56a (.121) −0.20b (.047) −0.37ab (.093) 1.06c (.061)

Self-acceptance −0.70a (.138) −0.17b (.046) −0.22b (.102) 0.97c (.069)

Emotional outcomes M (SE) M (SE) M (SE) M (SE)

Depressive symptoms 1.09a (.175) 0.08b (.049) −0.34c (.087) −0.51c (.050)
Worry 0.86a (.116) 0.12b (.049) −0.36c (.085) −0.53c (.092)
Rumination 1.08a (.125) 0.15b (.041) −0.84c (.123) −0.39d (.084)
Distress intolerance 1.21a (.126) 0.17b (.044) −0.67c (.112) −0.62c (.065)

Means sharing a subscript in a row indicate means that are not significantly different from each other. Mean comparisons of the raw scores are available
from the authors upon request
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variables (Tables 4, 5, and 6). Across each emotional outcome,
we found that the high mindfulness and the non-judgmentally
aware groups in each analytic sample had the most adaptive
emotional outcomes (i.e., lower depressive symptoms, worry,
rumination, and distress intolerance) and did not significantly
differ from each other on any outcome. In contrast, the judg-
mentally observing group in each analytic sample had the
poorest emotional outcomes (i.e., highest depressive symp-
toms, worry, rumination, and distress intolerance), which were
significantly worse than all other groups. Finally, the low
mindfulness group was always significantly better than the
judgmentally observing group in each analytic sample on
these outcomes, but significantly worse than the non-
judgmentally aware and high mindfulness groups.

Discussion

The present study aimed to replicate and extend previous re-
search using a person-centered approach to examining self-

reported mindfulness using the FFMQ. Specifically, to over-
come limitations of variable-centered analyses, we conducted
latent profile analysis (LPA) to identify homogenous subpop-
ulations based on mindfulness scores within a heterogeneous
sample. In a previous study using LPA, Pearson et al. (2015b)
found 4 classes of individuals based on their mindfulness
scores. In the present study, we replicated this 4-class solution
in an independent sample including subsamples of meditators
and non-meditators. The profiles of each class were markedly
similar across these studies and across each subsample which
included a high mindfulness group (i.e., moderately high on
all facets of mindfulness), a low mindfulness group (i.e., rel-
atively low on all facets of mindfulness), a judgmentally ob-
serving group (i.e., high on observing facet, low on non-
judging of inner experience and acting with awareness), and
a non-judgmentally aware group (i.e., low on observing, high
on non-judging of inner experience and acting with
awareness).

In an attempt to quantify the similarity between these two
studies, we compared the raw means observed by Pearson

Table 5 Mean comparisons between latent classes on mindfulness facets, psychological constructs, psychological well-being, and emotional
outcomes in non-meditators only sample

Standardized scores (z-scores)

Class 1
Judgmentally observing

Class 2
Low mindfulness

Class 3
Non-judgmentally aware

Class 4
High mindfulness

Mindfulness facets M (SE) M (SE) M (SE) M (SE)

Observing 0.65c (.086) −0.17a (.042) −1.65b (.090) 0.60c (.097)

Describing −0.36a (.124) −0.32a (.047) −0.71b (.085) 1.22c (.097)

Acting with awareness −1.36c (.073) −0.21a (.037) 1.24b (.071) 1.00d (.068)

Non-judging −1.28c (.091) −0.10a (.042) 1.21b (.059) 0.76d (.087)

Non-reactivity 0.44c (.105) −0.07a (.041) −1.66b (.090) 0.85d (.101)

Mindfulness-related constructs M (SE) M (SE) M (SE) M (SE)

Psychological flexibility −0.81b (.136) −0.12 (.054) −0.06a (.070) 0.86c (.116)

Decentering −0.12a (.127) −0.19a (.056) −0.39a (.170) 0.72b (.079)

Self-regulation −0.65b (.126) −0.16a (.056) −0.25a (.113) 0.92c (.081)

Psychological well-being M (SE) M (SE) M (SE) M (SE)

Autonomy −0.42a (.102) −0.30a (.058) −0.29a (.111) 1.06b (.093)

Environmental mastery −0.52a (.131) −0.09b (.056) −0.15b (.121) 1.02c (.107)

Personal growth −0.48ab (.123) −0.26a (.055) −0.51b (.100) 0.96c (.080)

Positive relations −0.37a (.132) −0.21a (.056) −0.39a (.117) 0.88b (.105)

Purpose in life −0.50a (.121) −0.24a (.058) −0.39a (.101) 1.09b (.084)

Self-acceptance −0.59b (.137) −0.17a (.054) −0.25ab (.111) 0.95c (.096)

Emotional outcomes M (SE) M (SE) M (SE) M (SE)

Depressive symptoms 0.79c (.166) −0.01a (.060) −0.39b (.094) −0.50b (.071)
Worry 0.70c (.125) 0.09a (.061) −0.39b (.092) −0.55b (.122)
Rumination 0.85c (.128) 0.11a (.050) −0.82b (.131) −0.47d (.107)
Distress intolerance 0.85c (.124) 0.10a (.053) −0.75b (.129) −0.47b (.086)

Means sharing a subscript in a row indicate means that are not significantly different from each other. Mean comparisons of the raw scores are available
from the authors upon request
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et al. (2015b) for each of the five facets of mindfulness in each
of the four latent classes with the means we observed in our
full sample using discrepancy scores (i.e., absolute value of
difference scores). For example, we subtracted the mean for
the observing facet in the lowmindfulness group in the current
sample from the mean for the observing facet in the lowmind-
fulness group reported in Pearson et al. The average discrep-
ancy between the means in these two studies was .256 (range
.033–.596). To provide a context for this value, we compared
this mean difference with the average across-class discrepancy
in the means in the present study (e.g., mean for the observing
facet in the low mindfulness group minus the mean for the
observing facet in the high mindfulness group), which was
1.12. Together, these comparisons reveal a striking similarity
in the pattern of means across these two studies.

We replicated the pattern of differences across latent classes
observed by Pearson et al. (2015b) on negative emotional
outcomes including depressive symptoms, worry, and distress
intolerance. Specifically, the high mindfulness and non-
judgmentally aware were most adaptive, followed by the

low mindfulness group, and the judgmental observing group
showed the least adaptive outcomes. We also extended the
findings from previous research by examining a wider range
of constructs theoretically related to mindfulness and psycho-
logical well-being. Based on Shapiro et al.’s (2006) model of
mindfulness, mindfulness is purported to have effects on psy-
chological health outcomes via decentering, cognitive/
behavioral flexibility, self-regulation/self-management, values
clarification, and exposure. Previous studies have provided
support for this model of mindfulness using variable-
centered analyses (Brown et al. 2015; Carmody and Baer
2008; Pearson et al. 2015a). We found that the high mindful-
ness group demonstrated the highest scores on each of these
putative mechanisms of mindfulness as well as the highest
scores on psychological well-being variables.

Just as differences in factor structure and concurrent valid-
ity of the FFMQ have been found based on whether partici-
pants had meditation experience (Baer et al. 2008), we found
that the non-judgmentally aware group appeared to be more
adaptive among meditators than non-meditators. These

Table 6 Mean comparisons between latent classes on mindfulness facets, psychological constructs, psychological well-being, and emotional
outcomes in meditators only sample

Standardized scores (z-scores)

Class 1
Judgmentally observing

Class 2
Low mindfulness

Class 3
Non-judgmentally aware

Class 4
High mindfulness

Mindfulness facets M (SE) M (SE) M (SE) M (SE)

Observing 1.59a (.124) 0.13b (.064) −1.25d (.185) 1.00c (.096)

Describing −0.07a (.246) −0.08a (.073) −0.29a (.222) 1.32b (.113)

Acting with awareness −2.27a (.136) −0.49b (.060) 0.84c (.167) 0.80c (.096)

Non-judging −2.41a (.147) −0.50b (.066) 0.89c (.154) 0.62c (.111)

Non-reactivity 1.45a (.377) −0.00b (.057) −1.17d (.176) 0.63c (.117)

Mindfulness-related constructs M (SE) M (SE) M (SE) M (SE)

Psychological flexibility −0.89a (.353) −0.29a (.081) 0.07c (.156) 1.07b (.131)

Decentering 0.40ab (.437) −0.12a (.080) 0.01ab (.393) 0.64b (.090)

Self-regulation −0.60a (.246) −0.26ab (.088) 0.22b (.242) 1.07c (.116)

Psychological well-being M (SE) M (SE) M (SE) M (SE)

Autonomy −0.05a (.247) −0.15a (.082) 0.15a (.275) 0.96b (.110)

Environmental mastery −0.89a (.251) −0.30b (.076) -0.00bc (.265) 0.58c (.133)

Personal growth −0.99a (.268) −0.02b (.089) 0.04b (.306) 1.21c (.079)

Positive relations −0.35a (.231) −0.09a (.086) −0.13a (.278) 0.95b (.115)

Purpose in life −1.06a (.239) −0.09b (.087) −0.13b (.285) 1.02c (.087)

Self-acceptance −0.68a (.267) −0.23ab (.090) 0.17b (.280) 0.99c (.097)

Emotional outcomes M (SE) M (SE) M (SE) M (SE)

Depressive symptoms 1.44a (.498) 0.30b (.093) −0.25c (.244) −0.52c (.074)
Worry 0.64a (.240) 0.23a (.088) −0.27b (.223) −0.47b (.136)
Rumination 1.49a (.212) 0.24b (.073) −1.07c (.411) −0.27c (.132)
Distress intolerance 2.03a (.184) 0.34b (.083) −0.45c (.239) −0.57c (.095)

Means sharing a subscript in a row indicate means that are not significantly different from each other. Mean comparisons of the raw scores are available
from the authors upon request
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unexpected results should be interpreted cautiously until they
are replicated, but they do suggest that meditation experience
can change both how mindfulness facets relate to each other
and to outcomes. Despite these small differences, the 4-class
solution in the meditators sample was remarkably similar to
the 4-class solution in the non-meditators sample.

Strengths and Limitations

The present study replicated a 4-class solution reported by
Pearson et al. (2015b) as a parsimonious way to describe the
pattern of means on five mindfulness facets in a college stu-
dent sample. We extended the findings of Pearson et al. by
demonstrating that the 4-class solution fits the data well in
subsamples with and without meditation experience and by
demonstrating that the high mindfulness group demonstrated
the most adaptive profile on a wider range of emotional and
psychological constructs. Further, our results point to the util-
ity of person-centered analyses to examine mindfulness.
Given that one of the limitations of variable-centered analyses
is that they assume that all participants have been sampled
from a single population (i.e., population homogeneity as-
sumption, Collins and Lanza 2010), person-centered analyses
can identify individuals who share particular attributes (i.e.,
subgroups) that may relate differently across various psycho-
logical outcomes. For example, in terms of a total mindfulness
score, the two most similar classes were the non-judgmentally
aware (total score z=−.31) group and the judgmental observ-
ing group (total score z=−.43). However, they differ quite
dramatically from each other on many outcomes. For example
within the whole sample, these two groups show very large
differences on depressive symptoms (1.43 standard deviation
difference), rumination (1.92 standard deviation difference),
worry (1.22 standard deviation difference), and distress intol-
erance (1.88 standard deviation difference). Although their
FFMQ total score might suggest a strong similarity between
the judgmental observing and the non-judgmentally aware
groups, examining these outcome variables suggests that the
non-judgmentally aware group is much more adaptive on
emotional outcomes compared to the judgmentally observing
group.

Nonetheless, interpretation of these results should be
constrained according to the present study’s limitations. Our
cross-sectional study design does not allow the demonstration
of temporal precedence, preventing causal inferences.
Although we found key differences in emotional functioning
and psychological well-being across the mindfulness sub-
groups, there are several Bthird variable^ explanations that
could be better studied with the use of experimental and lon-
gitudinal designs. Future research using longitudinal exten-
sions of LPA (i.e., longitudinal LPA and latent transition anal-
ysis) in the context of mindfulness-based interventions could
make significant contributions to the literature. Such studies

could determine whether mindfulness-based practices in-
crease the likelihood that one transitions from a less adaptive
class to a more adaptive class (e.g., from judgmentally observ-
ing to high mindfulness) or change how Badaptive^ a specific
profile is (e.g., non-judgmentally aware). Given that the 4-
class solution has been replicated and both clinical and longi-
tudinal studies tend to have smaller sample sizes, confirmatory
LPA may be most useful in these studies. Although we seg-
mented our sample into two groups based onwhether they had
any experience with mindfulness meditation (i.e., meditators
vs. non-meditators), results may differ in a cohort of long-term
mindfulness meditators or individuals undergoing structured
mindfulness-based interventions. Research into these popula-
tions is needed to determine the degree to which our 4-class
solution would generalize to these populations. Although we
examined emotional functioning, psychological well-being,
and putative mechanisms of the effects of mindfulness on
psychological health, other prime targets of mindfulness-
based interventions (e.g., chronic pain, Kabat-Zinn 1982)
were not examined in the present study. Thus, it is important
to examine how these latent classes differ on a broader range
of physical and mental health variables.

Clinical Implications

Although social scientists predominantly use variable-
centered analyses that assume that most individual character-
istics exist on a continuum, lay persons tend to classify indi-
viduals into types or categories based on these characteristics.
Thus, the way that LPA classifies individuals into distinct
subgroups using rigorous statistical methods is a more sophis-
ticated way of classifying individuals in much the same way
as people do naturally. As evidenced by their use of categor-
ical diagnoses (American Psychiatric Association 2013), cli-
nicians also tend to think about their patients as being in cer-
tain subgroups or categories. Although the past decade has
shown a rapid proliferation of mindfulness-based interven-
tions targeting many areas of psychopathology (Godfrey
et al. 2015; Gu et al. 2015; Shonin et al. 2015), tailoring
specific mindfulness-based practices to individuals based on
their mindfulness profiles may be a way to enhance the effi-
cacy and the efficiency of mindfulness-based interventions.
For example, an individual whose mindfulness profile fits
with the judgmentally observing group may benefit most from
mindfulness-based practices that cultivate the non-judging of
inner experience facet of mindfulness, whereas an individual
whose mindfulness profile fits with the non-judgmentally
aware group may benefit most from mindfulness-based prac-
tices that cultivate the observing facet of mindfulness. Perhaps
self-compassion meditation may be more effective for the for-
mer and open monitoring may be more effective for the latter;
however, this supposition warrants testing.
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Conclusion

The present study identified four similar subgroups of individ-
uals based on their mindfulness profiles as identified in a
previous study (Pearson et al. 2015b) in an independent sam-
ple including subsamples of both meditators and non-medita-
tors. All of the results suggest that individuals in the high
mindfulness group (i.e., moderately high on all facets of mind-
fulness) have the most adaptive emotional and psychological
outcomes. However, this subgroup forms a minority of our
sample (<20 % of the total sample). The largest subgroup
was the low mindfulness group, suggesting the promise of
mindfulness-based interventions as a way to promote general
psychological well-being and thwart negative emotional func-
tioning in the college student population.
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