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Abstract

Objectives Mindfulness is a multifaceted concept which might be best captured by person-centered profiles rather than by
variable-centered assessment of its subcomponents. Patients with different mindfulness profiles may vary in mental health
status and might experience differential clinical outcomes of Mindfulness-Based Cognitive Therapy (MBCT). We therefore
aimed to assess the relationship between mindfulness profiles and mental health in patients with major depressive disorder
(MDD) and to examine whether mindfulness profiles are predictive for MBCT-induced changes in mental health.

Method Latent profile analysis (LPA), a method used to identify hidden subgroups of individuals within a population, was
performed on pre-MBCT subscale scores of the Five Facet Mindfulness Questionnaire in patients with current or remit-
ted MDD (n=754). Equality of means of pre-MBCT, post-MBCT, and residualized change scores of several mental health
measures across the latent profiles was tested.

Results LPA identified four distinct mindfulness profiles. Three profiles were similar to previously identified profiles in
another MDD sample (“very low mindfulness,” “high mindfulness,” “non-judgmentally aware”) and one profile was similar
to that identified in non-clinical populations (‘“judgmentally observing”). The “high mindfulness” subgroup scored best, the
“very low mindfulness” worst, and the other subgroups intermediate on mental health in terms of depressive symptoms,
worry, overall functional impairment, and self-compassion. Mindfulness profiles were not predictive of MBCT-induced
changes in mental health.

Conclusions Mindfulness profiles were differentially related to mental health, but were not predictive of treatment outcome.
Future research would benefit from longitudinal assessment of latent mindfulness profiles to examine whether a patient’s
profile changes after MBCT and whether hypothesized change in profile would be related to treatment outcome.
Preregistration This study was not preregistered.

Keywords Latent profile analysis - Five Facet Mindfulness Questionnaire (FFMQ) - Mindfulness-Based Cognitive Therapy -
Depression - Worry - Self-compassion
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Mindfulness has been described as the awareness that arises
through paying attention in the present moment, on purpose,
in an open, accepting, and non-judgmental way (Kabat-Zinn,
2009). To better understand the construct of mindfulness
and its relation to mental health, it is important to be able to
adequately measure trait mindfulness.

One of the most widely used questionnaires to measure
trait mindfulness is the Five Facet Mindfulness Question-
naire (FFMQ) consisting of 5 subscales: observing, describ-
ing, acting with awareness, non-judging of inner experi-
ence, and non-reactivity to inner experience (Baer et al.,
2006; Baer et al., 2008). However, the observing subscale
loads negatively on an overall latent construct of mindful-
ness (Baer et al., 2006; Pearson et al., 2015) and expected
relations between the observing subscale with measures
of mental health are inconsistent for populations with and
without meditation experience (Baer et al., 2006; Baer
et al., 2008; Brown et al., 2015; Fernandez et al., 2010; Gu
et al., 2016).

Given the inconsistent findings regarding the observing
subscale in different samples and the multi-faceted nature
of trait mindfulness, it seems conceptually more appropri-
ate to focus on the individual facets of the FFMQ rather
than the total score. Moreover, it is also important to con-
sider the relationship between the individual facets and the
extent to which they interact with each other to contribute
to mental health. This can be achieved by either examining
the predictive value of the individual FFMQ subscales and
their interactions in relation to external indicators of mental
health within a given population (variable-centered), or by
the identification of person-centered mindfulness profiles.
By identifying (unobserved) subgroups of people based on
their similarities (response profiles) on a set of variables
(e.g., mindfulness subscales), one could examine how
those subgroups relate to measures of mental health. Such
a person-centered approach allows for a more fine-grained
evaluation of the relationship between mindfulness facets
and how they together interact and relate to mental health,
and may therefore be a good addition to the traditionally
used variable-centered methods (Howard & Hoffman, 2018).

Latent profile analysis (LPA) is such a person-centered
statistical method that aims to identify latent subgroups
based on a certain set of variables, such as scores on the
FFMQ subscales. Pearson et al. (2015) were the first to iden-
tify subgroups based on individuals’ response profiles on
mindfulness facets of the FFMQ in college students. They
identified four subgroups: a “high mindfulness,” “low mind-
fulness”, “judgmentally observing,” and “non-judgmentally
aware” subgroup. The subgroups “low mindfulness” and
“high mindfulness” were characterized by relatively low
and high scores on the FFMQ subscales respectively. “Judg-
mentally observing” was characterized by very low scores
on non-judging and acting with awareness, and relatively
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high on observing, whereas “non-judgmentally aware”
was characterized by relatively low scores on observing
and high scores on non-judging and acting with awareness.
Subsequently, the same four subgroups were identified in
a sample of college students with and without meditation
experience (Bravo et al., 2016), young adults in romantic
relationships (Kimmes et al., 2017), another college student
sample (Bravo et al., 2018), and adults (Ford et al., 2020;
Sahdra et al., 2017; Zhu et al., 2020). In addition, three simi-
lar subgroups were found in a military sample (combined
“low mindfulness” and “judgmentally observing” (Bravo
et al., 2018)), adolescents (moderate mindfulness instead
of “high” and “low mindfulness” (Calvete et al., 2020)) and
college students (absence of “low mindfulness” (Bronchain
et al., 2021)). The subgroups were remarkably similar in
those studies, in which the “high mindfulness” and “non-
judgmentally aware” subgroups were associated with bet-
ter mental health, i.e., better cross-sectional scores on sev-
eral symptom domains (depressive and anxiety symptoms,
worry, rumination, affective lability, and distress intoler-
ance) and psychological well-being outcomes. Some studies
in non-clinical samples found slightly different mindfulness
profiles showing overlap but also some distinctions in profile
structure and associations with other measures (De Souza
Marcovski & Miller, 2022; Gémez-Odriozola & Calvete,
2021; Lecuona et al., 2022; Stanmyre et al., 2022; Zhang
etal., 2019).

As aresult of these studies in non-clinical samples, Gu
et al. (2020) investigated whether these same four latent
profiles would also be observed in people with a history
of depression, and whether the “low mindfulness,” and
“judgmentally observing” profiles would be associated
(cross-sectionally) with poorer mental health. Gu et al.
(2020) performed LPA on two subsamples of adults with
a history of recurrent depression (> 3 episodes) in full or
partial remission who participated in one of two RCTs that
examined the effectiveness of Mindfulness-Based Cogni-
tive Therapy (MBCT) at reducing relapse (Kuyken et al.,
2015; Williams et al., 2014). In both the test (n = 343)
and validation sample (n = 340), they identified a 4-profile
solution of which 2 profiles mapped broadly on the “high
mindfulness” and “non-judgmentally aware” profiles previ-
ously identified in non-clinical samples (Gu et al., 2020). In
addition, they found a “moderate mindfulness” and “very
low mindfulness” profile. The majority of this clinical
population was classified into the “very low mindfulness”
(23.0%) or the “moderate mindfulness” (58.1%) subgroup.
Those classified into the “high mindfulness” (12.2%) and
“non-judgmentally aware” (6.7%) subgroups had lower
levels of depressive symptoms and higher levels of self-
compassion (Gu et al., 2020).

To our best knowledge, no study to date assessed the pre-
dictive value of mindfulness profiles for mindfulness-based
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interventions (MBIs) such as MBCT. MBCT is an evidence-
based treatment for major depressive disorder (MDD) that
combines elements of cognitive behavioral therapy and
meditative practices and is both effective in reducing relapse
rates (Kuyken et al., 2016) and (residual) depressive symp-
toms (Goldberg et al., 2019). Based on a compensation
model (Cheavens et al., 2012), it could be argued that in
particular individuals with lower levels of mindfulness skills
at baseline will profit from MBIs such as MBCT because
an existent deficiency is targeted. Based on a capitalization
model, on the other hand, it could be argued that in particular
individuals with higher baseline levels of mindfulness skills
will profit because more mindful people may find the mind-
fulness practice easier or more comfortable, and may persist
longer at practicing (Shapiro et al., 2011). Studies using var-
iable-centered methods to investigate whether baseline levels
of mindfulness skills are predictive for or moderate MBI-
induced treatment response are scarce and showed inconsist-
ent results: While some studies found baseline (facets of)
mindfulness to significantly predict (Gawrysiak et al., 2018)
or moderate (Kuyken et al., 2016; Nyklicek et al., 2016)
MBI-treatment effects, others did not find significant mod-
eration effects (Cladder-Micus et al., 2018; Greeson et al.,
2015; Van Aalderen et al., 2012). Thus, more research into
the predictive value of mindfulness skills before an MBI,
preferably by assessing the individual facets of mindfulness
separately, instead of a total score, is required. Moreover, to
our best knowledge, no studies to date assessed whether a
person-centered approach would reveal differential relation-
ships between mindfulness profiles and treatment outcome.

The current study has two main objectives. First, we
aimed to assess whether we can replicate the 4-profile solu-
tion found by Gu et al. (2020) in a large naturalistic cohort
of patients with past or present MDD. As part of the rep-
lication, we aim to validate those profiles by assessing the
associations of the most optimal profile solution in this sam-
ple with a broader range of mental health measures: depres-
sive symptoms (BDI-II), worry (PSWQ), overall functional
impairment (OQ-45), and self-compassion (SCS). We define
the combination of those measures as indicators of “mental
health” rather than “psychological functioning” (as defined
by Gu et al., 2020) because mental health encompasses emo-
tional, psychological, and social well-being and therefore
this term is more appropriate in the present study. Second,
we aim to assess whether profile membership at baseline is
predictive of treatment outcomes following MBCT. Because
we are not aware of any existing prior information on the
predictive value of mindfulness profiles, we aim to provide a
most comprehensive picture of the prospective value of those
profiles and therefore include depressive symptoms (BDI-II)
as primary outcome and the other measures (PSWQ, OQ-45,
SCS) as secondary outcomes.

Method
Participants

The sample consisted of a naturalistic uncontrolled cohort
of patients with past or present MDD who received MBCT
at the Radboud University Medical Centre for Mindfulness
in Nijmegen, the Netherlands, between July 2012 and April
2018. Demographic and clinical variables were derived from
the electronic patient health records. Those patients with at
least one episode of MDD were selected for the latent profile
analysis. The current sample thus consisted of patients with
different recurrence (recurrent versus single) and remission
(current versus remitted) status of MDD; see Table 1.

Procedure

Patients were referred to the center for mindfulness by their
general practitioner or attending psychologist or psychiatrist.
All referred patients were clinically assessed before taking
part in the MBCT by means of a semi-structured psychiat-
ric interview (see measures). The multi-disciplinary team
consisting of the attending psychiatrist, psychologists, and
mindfulness trainers evaluated whether MBCT was suitable
or whether other evidence-based treatments were preferable
for the patient. This was usually the case if patients met one
or more of the following criteria: current substance depend-
ency, acute suicidality, acute psychotic symptoms. In addi-
tion, motivation and practical barriers for participation in
the MBCT were discussed. Patients were offered MBCT if
they were willing to participate in a group setting, adhere to
homework assignments, and able to attend at least six out
of eight sessions and the silent day. Before the start of the
MBCT and after the final session of the MBCT, patients
were asked to complete a set of self-report questionnaires
(see measures) as part of routine outcome monitoring
(ROM). All patients who completed the baseline question-
naires were included in the current study. This same dataset
(n = 765) was previously used in a study investigating the
effectiveness of MBCT for MDD in routine clinical practice
(Geurts et al., 2020). In the current study, patients who had
missing data on all subscales of the FFMQ at baseline were
excluded from analyses (n = 11), resulting in 754 patients for
the LPA. All procedures were in accordance with the 1964
Helsinki Declaration and later amendments. The medical
ethical committee waived the need for approval (CMO dos-
sier: 2020-7226) per the Dutch Medical Research Involving
Human Subjects Act, since participants were not subject to
additional procedures or required to follow rules of behavior.

MBCT was provided in accordance with the original
protocol (Segal et al., 2002) and consisted of eight weekly
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Table 1 Demographics, clinical characteristics, and outcome meas- MBCT), and pre- to post-MBCT comparisons on outcome measures
ures at baseline compared between patients with a full dataset (full for patients with a full dataset
dataset) and those without a post-MBCT measurement (no post-

No post-MBCT Full dataset Full dataset Cohen’s d
baseline baseline post-MBCT (n=500) pre- to post-MBCT
(n=254) (n=500)
Gender (female) 156 (61.4%) 323 (64.6%)
Age **
Mean (SD) 44.6 (13.8) 47.7 (12.7)
Major depressive disorder
Recurrent remitted 135 (53.1%) 227 (45.4%)
Single remitted 26 (10.2%) 47 (9.4%)
Recurrent current 71 (28.0%) 178 (35.6%)
Single current 22 (8.7%) 48 (9.6%)
Psychiatric comorbidity
No comorbidity 115 (45.3%) 256 (51.2%)
One comorbid disorder 100 (39.4%) 194 (38.8%)
Multiple comorbidities 39 (15.4%) 50 (10.0%)
Anxiety disorder 56 (22.0%) 118 (23.6%)
Somatization disorder 10 (3.9%) 35 (7.0%)
Dysthymia 10 (3.9%) 31 (6.2%)
Developmental disorder®** 51 (20.1%) 37 (7.4%)
Addiction 9(3.5%) 11 (2.2%)
Eating disorder 1(0.4%) 10 (2.0%)
Personality disorder* 43 (16.9%) 53 (10.6%)
Somatic comorbidity
Missing 1 2
No somatic comorbidity 149 (58.9%) 283 (56.8%)
Somatic comorbidity 104 (41.1%) 215 (43.2%)
Education level
Missing 56 114
Lower 18 (9.1%) 32 (8.3%)
Intermediate 48 (24.2%) 74 (19.2%)
Higher 132 (66.7%) 280 (72.5%)
Work
Missing 23 39
Employed/student/homemaker 145 (62.8%) 308 (66.8%)
Sick leave 28 (12.1%) 48 (10.4%)
Unemployed 58 (25.1%) 105 (22.8%)
Number of sessions attended***
Mean (SD) 6.6 (2.6) 8.4(0.9)
More than four sessions®*** 209 (82.3%) 498 (99.6%)
attended
Outcome measures
BDI-II total score 0.87%%%
Mean (SD) 20.2 (11.7) 21.7 (10.2) 13.9 (10.2)
0Q-45 total score 0.66%**
Missing 26 86 28
Mean (SD) 73.2 (22.5) 76.1 (20.1) 65.5 (21.1)
PSWQ total score*** 0.67%#**
Missing 2 2 0
Mean (SD) 57.6 (12.9) 59.9 (12.1) 53.4 (12.2)
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Table 1 (continued)
No post-MBCT Full dataset Full dataset Cohen’s d
baseline baseline post-MBCT (n=500) pre- to post-MBCT
(n=254) (n=500)
FFMQ
Observing 0.53%%*
Missing 0 2 0
Mean (SD) 3.4 (0.8) 3.4(0.8) 3.7(0.7)
Describing 0.24%%*
Missing 0 2 0
Mean (SD) 3.4 (0.9) 3.3(0.8) 3.5(0.8)
Acting with awareness 0.427%%%
Missing 0 2 2
Mean (SD) 2.8(0.7) 2.8 (0.7) 3.0(0.6)
Non-judging 0.44%%%*
Missing 0 3 0
Mean (SD) 2.9(0.7) 2.8(0.8) 3.1(0.7)
Non-reactivity*** 0.73%%*
Missing 0 2 0
Mean (SD) 2.6 (0.7) 2.5(0.6) 2.9 (0.6)
Self-Compassion
SCS total score* 0.85%#%*
Missing 4 8 5
Mean (SD) 20.1(5.9) 19.1 (5.1) 23.3(5.3)
Self-Kindness 0.70%%%*
Missing 3 6 2
Mean (SD) 32(1.2) 3.1(1.1) 39(1.1)
Self-Judgment 0.56%*%*
Missing 3 8 3
Mean (SD) 3214 3.1(1.3) 3.8(1.3)
Common Humanity 0.64%%*
Missing 3 6 4
Mean (SD) 33(1.1) 32(1.1) 39(1.1)
Isolation* 0.537%%%
Missing 3 8 2
Mean (SD) 34014 32(1.2) 3.8(1.3)
Mindfulness* 0.77%%*
Missing 4 7 3
Mean (SD) 3.7(1.2) 3.5(1.0) 43 (1.0
Overidentification* 0.58%**
Missing 3 6 4
Mean (SD) 34(1.3) 32(1.1) 3.8(1.2)

Asterisks within the first column indicate significant differences between patients with a full dataset and patients without a post-MBCT measure-
ment at demographics, clinical characteristics, and outcome measures at baseline

p < 0.05; ##p <0.01; *%p < 0.001

sessions of 2.5 hr, a 6-hr silent day in between Sessions 6
and 7, and daily home practice (30-45 min). The MBCT
sessions were given in groups of 8—12 participants and
consisted of psychoeducation and meditation exercises as
well as dialogue and inquiry about those exercises. MBCT

was taught by teachers meeting the advanced criteria of the
Association of Mindfulness-Based Teachers in the Neth-
erlands and Flanders, which are in concordance with the
Good Practice guidelines of the UK Network of Mindful-
ness-Based Teacher Trainers (Crane et al., 2012).
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Measures
Demographic and Clinical Variables

The Mini International Neuropsychiatric Interview Plus
(MINI-Plus; Sheehan et al., 1998) was used to determine
psychiatric disorders. The MINI-Plus is a semi-structured
psychiatric diagnostic interview developed to assess patients
for psychiatric diagnosis according to DSM-IV-TR criteria
and has good psychometric properties. It was conducted by
trained psychiatrists (in training) or psychologists. Apart
from MDD, several other comorbid psychiatric disorders
were assessed, e.g., dysthymia, bipolar, anxiety, somatiza-
tion, ADHD, addiction, and eating disorders (Geurts et al.,
2021). Personality disorders and autism spectrum disor-
ders were classified, either when diagnosed in the patient
history and the psychiatric review was in accordance with
these classifications or when suspected, additional diagnos-
tic interviews were conducted, i.e., the structured clinical
interview for DSM-IV personality disorders (SCID-II, First
et al., 1997) and the Dutch Interview for diagnosing autism
spectrum disorders (NIDA, Vuijk, 2016), respectively.

Five Facet Mindfulness Questionnaire-Short Form

Mindfulness skills were measured with the Dutch version
of the Five Facet Mindfulness Questionnaire-Short Form
(FFMQ-SF; Bohlmeijer et al., 2011). This questionnaire
consists of 24 items that measure levels of mindfulness on
a 5-point Likert scale across the five facets “observing,”
“describing,” “acting with awareness,” “non-judgment of
inner experience,” and “non-reactivity to inner experience”
(Baer et al., 2006). The facets’ scores were calculated by
determining the mean of corresponding item scores, which is
in accordance with relevant previous literature (Bravo et al.,
2016; Bravo et al., 2018; Gu et al., 2020; Pearson et al.,
2015). Negatively phrased items were reversed scored before
computing the mean scores of the facets. Cronbach’s alpha/
McDonald’s omega for the individual facets were 0.78/0.78
(observing), 0.87/0.88 (describing), 0.83/0.84 (acting with
awareness), 0.78/0.78 (non-judgment of inner experience),
and 0.76/0.77 (non-reactivity of inner experience).

99 <

Beck Depression Inventory-Second edition

Severity of depressive symptoms was assessed with the
Beck Depression Inventory (BDI-II: Beck et al., 1996,
Dutch version: Van der Does, 2002). The questionnaire
contains 21 items which are scored on a 4-point Likert
scale ranging from O to 3. Total scores of 0—13 indicate
minimal, 14—-19 mild, 20-28 moderate, and 29-63 severe
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depression. Individual items were summed to calculate a
total score. Cronbach’s alpha/McDonald’s omega in the
current sample was 0.91/0.91.

Penn State Worry Questionnaire

The Penn State Worry Questionnaire (PSWQ) contains 16
items and was used to assess worry propensity on a 5-point
Likert scale ranging from 1 to 5 (Meyer et al., 1990, Dutch
version: van Rijsoort et al., 1999). Cronbach’s alpha/
McDonald’s omega in the current sample was 0.92/0.92.
Total scores of 1628 indicate very low, 29-38 low, 39-48
average, 49-59 high, and 59-80 very high (clinical range)
level of worrying (van der Heiden et al., 2009).

Outcome Questionnaire-45

The Outcome Questionnaire-45 (OQ45; Lambert et al.,
1996) is a measure of psychological and general function-
ing consisting of 45 items which are scored on a 5-point
Likert scale (0—4). The total score of the Dutch OQ-45
(ranging from O to 180) was used as a measure of over-
all functional impairment (de Jong & Spinhoven, 2008).
Higher scores indicate poorer overall functioning. For the
Dutch OQ45, the normative (cutoff) score is 55, meaning
that a person scoring > 55 belongs to the dysfunctional
(clinical) range (de Jong & Spinhoven, 2008). Cronbach’s
alpha/McDonald’s omega in the current sample was
0.92/0.92.

Self-Compassion Scale

The Self-Compassion Scale (SCS) is a measure of self-
compassion, consisting of six subscales: self-kindness, self-
judgment, common humanity, isolation, mindfulness, and
overidentification (Neff, 2003). The Dutch version of the
SCS was used, which is highly similar to the original but
uses a 7-point response scale (instead of 5) and includes only
24 instead of 26 items (Neff & Vonk, 2009). Subscale scores
were computed by calculating the mean of the relevant item
scores (range 0-7). The total score was calculated by sum-
ming the subscale (mean) scores. There are no clinical norms
or scores which indicate that an individual is high or low in
self-compassion. Negatively phrased items were reverse-
scored prior to calculation of the subscales and total score.
Cronbach’s alpha/McDonald’s omega for the total score was
0.91/0.92, and for the individual subscales 0.76/0.76 (self-
kindness), 0.81/0.82 (self-judgment), 0.68/0.68 (common
humanity), 0.79/0.79 (isolation), 0.76/0.76 (mindfulness),
and 0.71/0.71 (overidentification).
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Data Analyses

Data curation and visualization was carried out in the open-
source statistical software program R (RStudio 2019). Dif-
ferences in baseline demographic and clinical characteris-
tics of patients with a full dataset and patients with missing
data post-MBCT were tested with y> or ANOVA statistics
whereas pre- to post-changes in outcome measures and
FFMQ subscales for patients with a full data set were tested
with paired samples #-tests. Within-group Cohen’s d effect
sizes were calculated by dividing the pre- to post-MBCT
mean difference in outcomes by the standard deviation of
the differences.

Confirmatory factor analyses (CFAs) were run on the
FFMQ-SF at baseline and post-MBCT to confirm whether
the FFMQ-SF in the current sample can be reduced to five
facets at both time points. In line with the original valida-
tion studies of the 39-item FFMQ (Baer et al., 2006; Baer
et al., 2008) and the validation study of the 24-item FFMQ-
SF in a Dutch depression sample (Bohlmeijer et al., 2011),
a single-factor model, correlated 5-factor model, and a
second-order hierarchical model were tested in Mplus.
Following Bohlmeijer et al. (2011), in those models, items
were constrained to load on 1 factor only, error terms were
not allowed to correlate, and the variances of the factors
were fixed to 1. The root mean square error of approxima-
tion (RMSEA), comparative fit index (CFI), Tucker-Lewis
Index, and standardized root mean square residual (SRMR)
were used to evaluate absolute model fit. The following
values were considered to represent adequate or good fit,
respectively, RMSEA/SRMR < 0.08 and < 0.06 and CFIl/
TLI > 0.90 and 0.95 (Browne & Cudeck, 1992; Hu &
Bentler, 1999). The Akaike information criterion (AIC) and
Bayesian information criterion (BIC) were used as meas-
ures of comparative fit. A smaller AIC or BIC indicates a
better model fit. The results regarding the factor structure
of the FFMQ-SF in the current sample are reported in the
supplementary material (see Supplementary Material and
Supplementary Table S1-S2).

Latent profile analyses (LPAs), a statistical approach to
uncover latent subgroups within a population based on a
set of indicator variables, were conducted in Mplus ver-
sion 8.6 (Muthén & Muthén, 1998). Mplus code for the
performed analyses can be found in the supplementary
material. Maximum likelihood estimation with robust
standard errors (MLR) were used to fit latent profile mod-
els from one up to eight latent profiles to the data. To
determine the optimal number of profiles based on the
5 FFMQ-subscales, we followed Nylund et al. (2007)
and Tein et al. (2013) and used the BIC, sample-size
adjusted BIC (SABIC), and bootstrap likelihood ratio test
(BLRT) as superior indicators of the correct number of

latent profiles (Nylund et al., 2007; Tein et al., 2013). A
smaller BIC or SABIC value indicates a better model fit.
The BLRT is used to determine whether a k profile model
fits the data significantly better compared to a k-1 profile
model. In addition to the BIC and BLRT, we inspected
and compared the average latent profile probabilities for
the most likely latent profile membership by latent pro-
file (posterior classification probabilities) for competing
models. Posterior classification probabilities with higher
diagonal values would indicate greater certainty of assign-
ment to the right profile. Because model selection is not
always straightforward, we followed recommendations
of other researchers to also include profile size (profiles
with <1% of total sample or <25 individuals should not be
considered meaningful and should be rejected) and previ-
ous research and theory upon deciding on the number of
profiles (Lubke & Neale, 2006; Spurk et al., 2020). As
suggested by Weller et al. (2020), we additionally report
the Entropy as a statistic that indicates how accurately the
model defines the classes, but do not rely on the value to
determine the number of profiles. There is no agreed cutoff
criterion for entropy, but higher entropy values indicate
a more accurate model. To be consistent with previous
studies (Bravo et al., 2016; Bravo et al., 2018; Gu et al.,
2020; Pearson et al., 2015), FFMQ subscale means were
standardized in order to facilitate labeling and compari-
son between profiles. In addition, we chose to run LPA’s
with both standardized scores and unstandardized scores,
and report and visualize those accordingly. By visualiz-
ing the same profiles with standardized and unstandard-
ized scores, interpretation and labeling of the profiles may
(slightly) differ. We used both standardized and unstand-
ardized scores to determine correct labels for the profiles.
The reported final profile counts () are based on the esti-
mated model.

The auxiliary variable function in Mplus was used to deter-
mine the relationship between the identified profiles and men-
tal health measures at baseline. This function makes use of
the Bakk and Vermunt “BCH” approach (Bakk & Vermunt,
2016) that uses a Wald chi-square test to test the equality of
the means of the mental health measures across the latent pro-
files. This function allows to examine the relationship between
profiles and mental health measures without directly includ-
ing those variables in the model. The BCH methods take into
account the classification errors of the assigned profile mem-
bership and use weights reflecting this measurement error of
the latent class variable. The BCH method is the most robust
and recommended method for this type of analysis (Bakk &
Vermunt, 2016). To investigate whether mindfulness profiles
at baseline are also related to post-treatment levels of mental
health (uncorrected for baseline) and MBCT-induced changes
in mental health, we used the same auxiliary variable function

@ Springer



410

Mindfulness (2024) 15:403-420

in Mplus to test the equality of the means of post-treatment
and residualized change scores of mental health measures
across the latent profiles.

Robustness of results was assessed by a sensitivity anal-
ysis in which the means of mental health measures were
estimated across the latent profiles in 10 datasets for which
missing values were imputed. Mplus® multiple imputation
procedure with the Markov Chain Monte Carlo (MCMC)
method and Bayesian estimation was used to impute missing
values in indicators and mental health measures at baseline
and post-treatment, and residualized change scores were
recalculated. Ten datasets were deemed sufficient as 5-20
imputations are recommended under moderate missingness
and in our dataset only five participants had missing data on
indicators and about a 0.3 fraction of the data was missing at
post-treatment (Van Buuren, 2018). During the imputation
process, (demographic) variables that may be related to the
missingness were included in the model for a more accurate
imputation of missing values (i.e., work status, educational
level, number of MBCT sessions attended, comorbid dis-
orders, age at start study). Because the type = IMPUTA-
TION feature in Mplus does not allow for the automatic
BCH method, the manual BCH method was used to estimate
the means of baseline, post-MBCT, and residualized change
scores across the profiles.

Results
Study population

From the 754 patients who completed the ROM at baseline,
a post-MBCT measurement was available for 500 patients
(Table 1). Patients without a post-MBCT measurement
were slightly younger, had more comorbid developmental
and personality disorders, and attended less MBCT sessions
than patients with a full data set. In addition, they reported
slightly lower levels of worry and slightly higher levels of
some of the subscales of both the FFMQ and SCS at baseline
(Table 1). Those with a post-MBCT measurement improved
on all outcomes from pre- to post-MBCT (Table 1); also see
Geurts et al. (2020).

Latent profile analyses

The BIC, BLRT, and entropy for the latent profile models
containing 2 to 8 profiles are presented in Table 2. The BIC
value is lowest for the 4-profile-solution while the SABIC
is lowest for the 7-profile solution. The BLRT is signifi-
cant up to the 7-profile solution. In addition, the posterior
classification probabilities (Supplementary Table S3) were
highest in the 4-profile solution (4-profile; > 0.71, 5-pro-
file; > 0.68, 6-profile; > 0.65). Thus, based upon the BIC
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Table 2 Fit indices for 1 through 8 profiles for latent profile analysis

Number df BIC SABIC  Entropy Bootstrapped LRT
of profiles p-value

2 16 8391.34 8340.54 0.57 < 0.001

3 22 835821 8288.35 0.60 < 0.001

4 28 833227 8243.35 0.62 < 0.001

5 34 834897 8241.00 0.58 0.01

6 40 8358.72 8231.71 0.59 < 0.001

7 46 8374.58 822851 0.64 0.01

8 52 8399.43 823431 0.63 0.31

df degrees of freedom, BIC Bayesian information criterion, SABIC
sample size-adjusted BIC, BLRT bootstrapped likelihood ratio test.
Fit indices are presented for the LPAs ran with unstandardized FFMQ
subscale scores

and posterior classification probabilities, a model consist-
ing of 4 latent profiles fits the data best, whereas based
on the SABIC and BLRT, a 7-profile solution would fit
best. However, the 7-profile solution contains one profile
with only 14 patients, which is considerably lower than the
minimum of 25 as proposed by Lubke and Neale (2006)
and was therefore rejected. In addition, when visually
inspecting the 5-profile and 6-profile solution, it could be
concluded that no “new” distinguished profile emerged
(when compared to the other 4 profiles). Thus, when taking
into account the profile solution found by Gu et al. (2020),
other previous studies in non-clinical samples (Bravo et al.,
2016; Bravo et al., 2018; Calvete et al., 2020; Ford et al.,
2020; Kimmes et al., 2017; Lecuona et al., 2022; Pearson
et al., 2015; Sahdra et al., 2017; Stanmyre et al., 2022;
Zhang et al., 2019) and our fit indices, we settled for the
4-profile solution.

Standardized and unstandardized mean scores on the
mindfulness subscales across the latent profiles based on
the estimated four-profile model are presented in Table 3 and
visualized in Fig. 1. Profile 1 contains 13.3% of the sample
(n = 100) and had relatively high standardized mean scores
on the “non-judging” subscale (z = 0.88 and low scores on
the “observing” subscale (z = —0.97), which is comparable
to both test and validation sample of the “non-judgmentally
aware” subgroup identified by Gu et al. (2020). In addition,
standardized scores on the “acting with awareness” subscale
were slightly above the mean (z = 0.013), which is compa-
rable to the validation sample in Gu et al. (2020). There-
fore, Profile 1 was labeled as “non-judgmentally aware.”
Profile 2 contains 24.4% of the sample (n = 184) and was
labeled “very low mindfulness” because patients had rela-
tively low standardized scores on all FFMQ subscales (all
z-scores ranging from —0.50 to —0.93), comparable to those
reported by Gu et al. (2020). Profile 3 contains the major-
ity of the sample (48.5%, n = 366) and was most difficult
to label. When examining the standardized scores, it can
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Table 3 Mean scores on mindfulness facets across the latent profiles

Profile 1: Non-judgmen- Profile 2: Very low mindfulness

Profile 3: Judgmen- Profile 4: High mindfulness

tally aware (n = 100)

Mean [CI 95%]
(SE, variance)

(n=184)

Mean [CI 95%]
(SE, variance)

tally observing
(n =366)

Mean [CI 95%]
(SE, variance)

(n=104)

Mean [CI 95%]
(SE, variance)

Mindfulness facets (standardized scores)

Observing —0.97 [-2.06, 0.12] —0.60 [-1.47, 0.28] 0.43 [0.28, 0.56] 0.49 [0.03, 0.95]
(0.56, 0.66) (0.45, 0.66) (0.08, 0.66) (0.23, 0.66)
Describing —0.41 [-1.07, 0.25] —0.50 [=0.99, —0.01] 0.16 [—0.05, 0.36] 0.74[0.29, 1.18]
(0.34, 0.83) (0.25, 0.83) (0.11, 0.83) (0.23, 0.83)
Acting with awareness ~ 0.013 [—1.25, 1.27] —0.93 [-1.19 —0.66] 0.19 [—0.23, 0.61] 0.97 [0.55, 1.38]
(0.64, 0.64) (0.13, 0.64) (0.21,0.64) (0.21, 0.64)
Non-judging 0.88 [0.30, 1.46] —0.68 [—1.33, —0.02] —0.24[-0.61,0.14]  1.18[0.40, 1.96]
(0.30, 0.57) (0.34, 0.57) (0.19, 0.57) (0.40, 0.57)
Non-reactivity 0.012 [-1.07, 1.09] —0.72 [-0.96, —0.48] 0.011[=0.39,041]  1.22[0.85, 1.60]
(0.55, 0.67) (0.12, 0.67) (0.07, 0.67) (0.19, 0.67)

Mindfulness facets (unstandardized scores)

Observing 2.60[1.70, 3.51] 2.91[2.19, 3.64] 3.76 [3.64, 3.89] 3.81[3.44,4.19]
(0.46, 0.46) (0.37,0.46) (0.06, 0.46) (0.19, 0.46)
Describing 3.00 [2.43, 3.56] 2.92[2.50, 3.33] 3.48 [3.30, 3.65] 3.97[3.59, 4.35]
(0.29, 0.60) (0.21, 0.60) (0.09, 0.60) (0.19, 0.60)
Acting with awareness ~ 2.80 [1.89, 3.71] 2.12[1.94,2.31] 2.93[2.63, 3.23] 3.49 [3.19, 3.79]
(0.46, 0.34) (0.10, 0.34) (0.15,0.34) (0.15,0.34)
Non-judging 3.47[3.03,3.92] 2.291[1.79, 2.79] 2.63[2.34,2.91] 3.70 [3.11, 4.30]
(0.23,0.33) (0.26, 0.33) (0.15,0.33) (0.30, 0.33)
Non-reactivity 2.521[1.83,3.22] 2.05[1.90, 2.21] 2.52[2.26,2.78] 3.31 [3.06, 3.55]
(0.36, 0.28) (0.08,0.28) (0.13,0.28) (0.12,0.28)

CI confidence interval

be appreciated that on all subscales standardized scores of
patients are close to the mean (z-scores between —0.24 and
0.43), with the highest mean score for “observing” and the
lowest mean score for “non-judging.” In addition, Fig. 1 B
shows that patients in Profile 3 have high unstandardized
scores on the “observing” (3.76) and “describing” (3.48)
subscale and low scores on “non-reactivity” (2.52) and
“non-judging” (2.63). This profile structure comes closest
to the “judgmentally observing” profile previously described
in extant literature (Bravo et al., 2016; Bravo et al., 2018;
Kimmes et al., 2017; Pearson et al., 2015), and we therefore
decided to label Profile 3 as such. Profile 4 contains 13.8%
of the sample (n = 104). We labeled this profile “high mind-
fulness” because patients had relatively high standardized
scores on all FFMQ subscales (z-scores ranging from 0.49
to 1.22).

Relation between mindfulness profiles and baseline
measures of mental health

Mean scores for depressive symptoms (BDI-II), worry
(PSWQ), overall functional impairment (OQ-45), and
(subscales of) self-compassion (SCS) across the different
profiles were evaluated and compared with one another.

Profile-specific unstandardized means for the mental
health measures are presented in Table 4. A significant
overall chi-square test indicates that the means of the four
profiles were significantly different for that mental health
measure (Table 4). Subsequently, pair-wise comparisons
were made to compare the individual profiles with one
another. Chi-square test-statistics for pairwise compari-
son between profiles are presented in Supplementary
Table S4.

The “very low mindfulness” profile had higher scores
for depressive symptoms (BDI-II) compared to all other
profiles, whereas the “high mindfulness” profile had lower
scores compared to all other profiles. Depressive symp-
toms in the “non-judgmentally aware” and “judgmentally
observing” profiles did not differ from another but were
higher compared to the “high mindfulness” profile and
lower compared to the “very low mindfulness” profile.

Scores for worry (PSWQ) were different between all
profiles, with highest levels in the “very low mindful-
ness” profile, and gradually diminishing levels in “judg-
mentally observing,” “non-judgmentally aware,” and “high
mindfulness.”

For overall, functional impairment (OQ-45) scores were
highest in the “very low mindfulness” profile and lowest
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in the “high mindfulness” profile and intermediate scores
were found for the “non-judgmentally aware” and “judg-
mentally observing” profiles. This pattern across the dif-
ferent profiles was the same as compared to depressive
symptoms.

For self-compassion, the “high mindfulness” profile had
higher total scores on the SCS compared to other profiles,
whereas the “very low mindfulness” profile had lower
scores. The “non-judgmentally aware” and “judgmentally
observing” profiles had intermediate scores. A similar pat-
tern emerged for the subscales of the SCS, though per sub-
scale slight differences were found.
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Acting with awareness
Describing
Non-reactivity

Predictive value of mindfulness profiles

First, we assessed whether the mindfulness profiles were
predictive for post-treatment levels of the mental health
outcomes. Post-treatment scores on the measures of men-
tal health for the different profiles are presented in Table 5,
together with the overall chi-square test statistics. Specific
pair-wise comparisons between profiles can be found in Sup-
plementary Table S5.

In line with relations found with the pre-treatment meas-
ures, post-treatment mean scores for depressive symptoms,
worry, and overall functional impairment were lowest in the
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Table 4 Means of baseline mental health measures across the latent profiles
Profile 1: Non-judg- Profile 2: Very low Profile 3: Judgmen- Profile 4: High ~ Overall chi-
mentally aware mindfulness tally observing mindfulness square test
statistics
Mean (SE) Mean (SE) Mean (SE) Mean (SE) df=3
Measures of mental health (unstandardized scores)
Depressive symptoms (BDI-II) 17.74% (1.38) 31.31 (1.08) 19.90° (0.65) 11.30 (1.21) 164.95%**
Overall functional impairment (OQ-45) 70.71* (2.80) 93.11 (2.12) 74.16% (1.42) 52.67 (2.67) 148.43%**
Worry (PSWQ) 54.61 (1.68) 69.09 (0.91) 60.78 (0.73) 39.84 (1.57) 275.66%**
Self-compassion total score 20.82% (0.69) 14.31 (0.42) 19.43% (0.32) 27.43 (0.64) 300.50%**
Self-kindness 3.27%(0.14) 2.20 (0.10) 3.22%(0.07) 4.49 (0.14) 200.38***
Self-judgment® 3.95(0.18) 2.06 (0.11) 2.95 (0.08) 4.80 (0.15) 258.88***
Common humanity 2.87%(0.15) 2.59%(0.10) 3.41 (0.07) 3.91(0.14) 77.54%**
Isolation® 3.73 (0.19) 2.32(0.10) 3.09 (0.08) 4.81 (0.18) 162.971%**
Mindfulness 3.38 (0.14) 2.61 (0.09) 3.77 (0.07) 4.68 (0.13) 190.76%***
Overidentification® 3.68 (0.16) 2.52 (0.10) 3.06 (0.07) 4.73 (0.16) 150.66%**

Means sharing a superscript within a row indicates that those profiles do not significantly differ from each other (p > 0.05)

BDI-1I Becks Depression Inventory second edition, 0Q-45 Outcome Questionnaire 45, PSWQ Penn State Worry Questionnaire

#Negatively phrased items of the Self-Compassion Scale were reverse-scored prior to calculation of the subscales and total score. Thus, for all
subscales the following applies: higher scores on the subscale means a ‘higher/better’ ability of self-compassion on the corresponding domain

*#%p < 0.001

Table 5 Means of post-treatment mental health measures across the latent profiles

Profile 1: Non-judg- Profile 2: Very low Profile 3: Judgmen- Profile 4: High ~ Overall chi-
mentally aware mindfulness tally observing mindfulness square test
statistic
Mean (SE) Mean (SE) Mean (SE) Mean (SE) df=3
Measures of mental health (unstandardized scores)
Depressive symptoms (BDI-II) 11.11%° (1.97) 17.49 (1.37) 13.74% (0.78) 9.07° (1.44) 20.73%%*
Overall functional impairment (0OQ-45) 64.78% (3.68) 71.71* (2.80) 66.58% (1.66) 49.04 (3.70) 26.08%**
Worry (PSWQ) 49.66 (1.91) 57.45% (1.40) 55.50% (0.96) 39.69 (2.18) 57.11%%*
Self-compassion total score 24.49* (0.81) 20.85 (0.62) 23.19* (0.42) 28.49 (0.95) 49 4] %%
Self-kindness 3.97* (0.15) 3.44(0.14) 3.89% (0.09) 4.75 (0.19) 32.61 %%
Self-judgment® 4.27*(0.22) 3.26 (0.14) 3.66 (0.10) 4.81%(0.23) 40.75%**
Common humanity 3.75%%¢ (0.19) 3.57%(0.13) 3.99%4 (0.09) 42654 (0.19) 11.68 **
Isolation 4.24% (0.24) 3.35 (0.14) 3.61° (0.10) 4.88%(0.23) 39.45%k
Mindfulness 4.13° (0.17) 3.81%(0.12) 4.43 (0.08) 4.91 (0.18) 32.56%
Overidentification® 4.14 (0.21) 3.40% (0.13) 3.62% (0.10) 4.94 (0.22) 44 .41 %**

Means sharing a superscript within a row indicates that those profiles do not significantly differ from each other (p > 0.05). BDI-II Becks
Depression Inventory second edition, OQ-45 Outcome Questionnaire 45, PSWQ Penn State Worry Questionnaire

#Negatively phrased items of the Self-Compassion Scale were reverse-scored prior to calculation of the subscales and total score. Thus, for all
subscales the following applies: higher scores on the subscale means a “higher/better” ability of self-compassion on the corresponding domain

#kp < 0.01; *+%p < 0.001

“high mindfulness” profile and highest in the “very low mind-
fulness” profile whereas scores for (subscales of) self-com-
passion were highest in the “high mindfulness” profile and
lowest in the “very low mindfulness” profile. More specifically,
while all the mental health measures at baseline significantly
differed between the “high mindfulness profile” and all other

profiles and between the “very low mindfulness” profile and
all other profiles (except for “common humanity”), this dis-
tinction became a little bit less pronounced for post-treatment
scores. These results show that mindfulness profiles at baseline
are related to severity of depression and secondary outcomes
measured before MBCT, but also after participation in MBCT.
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Table 6 Means of residualized change scores of mental health measures across the latent profiles

Profile 1: Non-

Profile 2: Very

Profile 3: Judg- Profile 4: High  Overall chi-square

judgmentally low mindfulness  mentally observ-  mindfulness test statistics and
aware ing p-value
Mean (SE) Mean (SE) Mean (SE) Mean (SE) df=3
Measures of mental health (residual change scores)
Depressive symptoms (BDI-II) —0.26 (1.58) —1.51(1.11) 0.71 (0.65) 0.88 (0.83) 3.63 (p=0.31)
Overall functional impairment (0Q-45)  2.57 (2.83) —3.50 (2.36) 1.85 (1.40) —1.64 (2.39) 3.90 (p =0.28)
Worry (PSWQ) 0.19 (1.49) —2.02 (1.16) 1.03 (0.71) 0.21 (1.38) 4.15 (p =0.25)
Self-compassion total score —0.15 (0.67) 0.41 (0.59) —0.40 (0.37) 0.77 (0.63) 241 (p =049
Self-kindness —0.02 (0.15) —0.01 (0.13) —0.04 (0.08) 0.22 (0.16) 2.01 (p =0.57)
Self-judgment® —0.09 (0.20) 0.05 (0.13) —0.05 (0.09) 0.18 (0.18) 1.43 (p = 0.70)
Common humanity 0.03 (0.17) —0.03 (0.12) 0.002 (0.08) 0.04 (0.15) 0.16 (p = 0.98)
Isolation® 0.16 (0.18) 0.09 (0.12) —0.18 (0.09) 0.34 (0.18) 7.34 (p = 0.06)
Mindfulness —0.13 (0.16) —0.06 (0.11) 0.04 (0.07) 0.14 (0.13) 232 (p=0.51)
Overidentification® —0.06 (0.17) 0.11 (0.11) —0.12 (0.08) 0.29 (0.15) 5.56 (p =0.14)

Pair-wise comparisons between profiles on the different measures were not reported in this table because all overall Wald chi-square tests were

non-significant (p > 0.05)

#Negatively phrased items of the Self-Compassion Scale were reverse-scored prior to calculation of the subscales, total score, and prior to calcu-
lation of residualized change scores. Thus, (more) negative residualized change scores on the BDI-II, OQ-45, and PSWQ represent improvement
on these measures, while for self-compassion a (more) positive residualized change score represent a better outcome

BDI-1I Becks Depression Inventory second edition, OQ-45 Outcome Questionnaire 45, PSWQ Penn State Worry Questionnaire

However, this does not answer the question whether the
rate of improvement is comparable over the profiles after
accounting for the effect of baseline severity of the depend-
ent variables. Therefore, the means of residualized change
scores for depressive symptoms (BDI-II), worry (PSWQ),
overall functional impairment (OQ-45), and (subscales
of) self-compassion (SCS) were evaluated across the dif-
ferent profiles (Table 6). The overall chi-square tests were
non-significant for both the depressive symptoms and all
other measures. This suggests that based on the Wald chi-
square test, the profiles do not differ in relation to treatment
response in terms of residualized change scores on those
outcomes. Because those analyses are explorative in nature,
we chose to report the chi-square test statistics for pair-wise
comparisons between the different profiles in Supplementary
Table S6.

Sensitivity analyses: LPAs in imputed datasets

Out of 754 participants, only 5 had one or more missing
indicator variables (FFMQ subscales) in the original dataset.
As a result, the fit criteria for latent profile analyses contain-
ing 2 to 8 profiles, which were based on the 10 imputed data-
sets (Supplementary Table S7), were very similar to those
reported in Table 2. In addition, mean scores of mindful-
ness facets across the latent profiles were very much alike
(Table 3, Supplementary Table S8).

The (average) means of baseline, post-treatment, and
residualized change scores of mental health measures across
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the profiles were very similar within the 10 imputed data-
sets compared to the original dataset that contained missing
values at those distal outcomes (Tables 4—-6, Supplementary
Table S9-S11). In other words, when considering those 10
imputed datasets, profile membership was (still) related
to baseline and post-treatment measures of mental health
and not related to residualized change in those measures.
Moreover, when examining the pair-wise comparisons,
results were almost identical (Tables 4—6, Supplementary
Table S9-S11).

Discussion

The current study aimed to replicate and extend the latent
profile analysis previously performed by Gu et al. (2020)
in a clinical sample with a history of recurrent depression
based on the response profiles on the FFMQ subscales. Gu
et al. (2020) identified four subgroups: a “high mindfulness,”
“non-judgmentally aware,” “moderate mindfulness,” and
“very low mindfulness” subgroup. We replicated three of
those profiles, the “high mindfulness” (13.8%), “very low
mindfulness” (24.4%), and the “non-judgmentally aware”
(13.3%) profile. We additionally identified a profile which
we labeled “judgmentally observing” (48.5%) because it is
structurally similar to that profile previously identified in
non-clinical samples (Bravo et al., 2016; Bravo et al., 2018;
Bronchain et al., 2021; Calvete et al., 2020; Ford et al., 2020;
Pearson et al., 2015; Sahdra et al., 2017). Furthermore, we
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evaluated the association between the identified profiles and
a variety of mental health measures which indicates that
the “high mindfulness” profile scored best and the “very
low mindfulness” profile scored worst on mental health in
terms of depressive symptoms, worry, overall functional
impairment, and self-compassion. This is in accordance
with previously reported findings in people with recurrent
depression (Gu et al., 2020). In addition, we explored the
predictive value for treatment outcome of these mindful-
ness profiles. Our results show that baseline mindfulness
profiles are related to baseline and post-treatment measures
of mental health in a similar fashion. Patients belonging to
the “high mindfulness” subgroup have the lowest severity of
depression while patients belonging to the “very low mind-
fulness” subgroup highest, also after MBCT. But, the rate
of improvement in terms of residualized change in depres-
sive symptoms and secondary outcomes seems to be equal
between all profiles.

We found profiles that were largely similar to the profiles
found by Gu et al. (2020). In terms of profile structure and
associations with measures of mental health, “high mind-
fulness” and “very low mindfulness” were almost identical
when comparing both studies. The other two profiles we
found had relatively moderate scores on all FFMQ sub-
scales and bear structural resemblances with profiles previ-
ously described in literature: “non-judgmentally aware” and
“judgmentally observing.” In the test sample of Gu et al.
(2020) and in most previous studies in non-clinical samples
(Bravo et al., 2016; Bravo et al., 2018; Calvete et al., 2020;
Kimmes et al., 2017; Pearson et al., 2015; Sahdra et al.,
2017), both the “high mindfulness” and “non-judgmentally
aware” profile have been shown to score best in terms of
mental health. Our “non-judgmentally aware” profile is
more similar to the “non-judgmentally aware” profile in
the validation sample of Gu et al. (2020). Those profiles
have a somewhat lower score on the “acting with aware-
ness” subscale compared to test sample of Gu et al. (2020)
and to similar profiles previously identified in non-clinical
samples. Being less able to “act with awareness” may have
caused patients in our “non-judgmentally aware” profile
to score less well in terms of mental health compared to
people from “non-judgmentally aware” profiles from pre-
vious studies, and more similar to patients from the “judg-
mentally observing” profile. The “judgmentally observ-
ing” profile was the largest profile identified in our sample
(48.5%). We settled for “judgmentally observing” because
the profile structure was not entirely flat and looks similar
to previously reported profiles (highest standardized scores
for observing, lowest for non-judgment), though less pro-
nounced. When we compare our “judgmentally observing”
profile to the study of Gu et al. (2020), it is most similar to
their “moderate mindfulness” profile. They both contain
the majority of the sample and score intermediate in terms

of mental health. In contrast, the more pronounced “judg-
mentally observing” profile in non-clinical samples much
more resembles the “low mindfulness” profiles in terms of
mental health.

The most well-pronounced uneven profile was “non-
judgmentally aware” and comprised a bit more than 10% of
the sample, which is in accordance with previous findings
in patients with a history of depression (Gu et al., 2020).
Although the unevenness of our “judgmentally observing”
profile is less pronounced, this profile may be of particular
interest because those are the patients that seem to be able
to describe and observe their experiences quite well but have
difficulties in being non-judgmental and non-responsive to
those experiences. From our experience, this combination
of close observation coupled with critical judgment is fre-
quently encountered in clinical practice and fits well within
view of the self-critical personality trait that is linked to
depressive symptoms (Werner et al., 2019). Because the
“non-judgmentally aware” and “judgmentally observing”
profiles have moderate scores on the FFMQ subscales on
average but differ considerably in terms of observing and
non-judgment, we were interested in whether those sub-
groups differed in terms of mental health. One may expect
from most extant literature (Bravo et al., 2016; Bravo et al.,
2018; Kimmes et al., 2017; Pearson et al., 2015) that the
“judgmentally observing” subgroup would score worse
in terms of measures of depressive symptoms and overall
functional impairment compared to the “non-judgmentally
aware” subgroup. However, our findings do not support
this presupposition, and some other studies also found less
clear distinctions between the two profiles in terms of men-
tal health (Ford et al., 2020; Lecuona et al., 2022; Sahdra
et al., 2017). Yet in terms of worry and several subscales
of the SCS (i.e., self-judgment, isolation, and overidenti-
fication), the “judgmentally observing” profile does score
worse compared to the “non-judgmentally aware” profile.
Of interest, SCS self-judgment scores were indeed lower
in the “judgmentally observing” subgroup, which is in line
with the hypothesized self-critical attitude of those patients.

Our sample consisted of patients with both current and
remitted MDD with one or more (previous) episodes while
the sample of Gu et al. consisted of people with recur-
rent MDD (> 3 episodes) in remission. Still, we identified
largely similar profiles compared with Gu et al. (2020),
which illustrates that the identified four-profile solution is
quite robust and that those findings may generalize to a
more heterogeneous group of people with MDD. However,
although we and Gu et al. (2020) identified nearly the same
profiles, we cannot deduce whether those profiles would
also be identified in other clinical groups not suffering from
MDD. In addition, the slight structural differences between
the “judgmentally observing” (our study) versus “moder-
ate mindfulness” (Gu et al., 2020) may have been caused
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by the differences between the study samples, e.g., depres-
sion status, or differences in demographic variables. Until
now, only two other studies aimed to identify mindfulness
profiles in other clinical samples: four almost identical pro-
files (“high mindfulness,” “low or average mindfulness,”
“judgmentally observing,” and “non-judgmentally aware”
were identified in cancer patients with similar relationships
with mental health variables (Lam et al., 2018; Wang et al.,
2022). Future research should examine whether those 4
profiles are indeed more generalizable to other (clinical)
samples and whether those findings are replicated in demo-
graphically different (e.g., in terms of education or culture)
MDD populations.

Previously, we showed in the same study population
that MBCT was effective in reducing depressive symptoms
and also resulted in improvements in worry, mindfulness
skills, and self-compassion (Geurts et al., 2020). Baseline
total FFMQ scores did not significantly predict residual-
ized change in depressive symptoms in this study popu-
lation (Geurts et al., 2020). In the current study, we used
the same longitudinal data to assess the predictive value of
mindfulness profiles. Because baseline severity of depres-
sive symptoms strongly predicted change in depressive
symptoms in the previous study and because reductions
in depressive symptoms were related to improvements in
mindfulness skills on the group level (Geurts et al., 2020),
one may expect that profiles that score worst in terms of
baseline depression (i.e., “very low mindfulness’) would be
related to better treatment outcome (compensation model).
On the other hand, one may also argue that patients that are
more mindful before MBCT might be better equipped and
more likely to further expand and improve their mindfulness
skills (capitalization model). Mindfulness profiles proved
to be related to post-treatment scores of the mental health
outcomes in a similar pattern as observed for the baseline
scores. However, when correcting for baseline severity
scores on the dependent variables, profiles before MBCT
were not significantly related to improvements in depressive
symptoms after MBCT, nor to improvements of any of the
secondary outcomes. Thus, each profile seems to improve to
an equal extent in terms of both the primary and secondary
outcomes. This is in line with the variable-centered predic-
tion in our previous study (Geurts et al., 2020). As these
analyses were explorative in nature, more research (repli-
cation) is required to further assess the predictive value of
mindfulness profiles.

Although we did not find mindfulness profiles at baseline
to be predictive of the clinical effects of regular MBCT,
this might have been different when therapy would have
been specifically tailored to the needs of individuals. In
general, it would be an asset to the clinical field when one
would find that MBI’s specifically tailored to the needs of
individuals would improve effectiveness compared to the

@ Springer

currently uniformly administered MBI’s. For example, for
the judgmentally observing group, an MBCT that focuses
more on non-judgment and self-compassion (i.e., on the
skills this group scores relatively low) may result in bet-
ter clinical outcomes. This might be especially relevant
for MDD patients, as our study indicates that about half
of those patients belong to the “judgmentally observing”
group before treatment. Moreover, if patients would have
difficulties in being non-judgmental and less self-critical,
even after MBCT, offering a mindfulness-based compas-
sionate living (MBCL) (Van den Brink & Koster, 2015)
training directly after the MBCT might help those patients
in order to develop exactly those skills and to develop more
self-compassion.

Limitations and Future Research

Major strengths of this study are the large naturalistic sam-
ple in routine clinical practice, inclusion being based on
clinical interview of both current and remitted patients,
and the use of additional measures (0Q-45, PSWQ) to
validate the identified profiles. This study also has several
limitations. First, mindfulness profiles could have been
more accurately estimated using latent transition analy-
sis (LTA). LTA, in addition to between person variability,
also accounts for within-person variability by incorporat-
ing post-treatment FFMQ scores. However, with respect to
previous research, we aimed to replicate Gu et al. (2020)
and to answer the clinical question whether profiles estab-
lished before training are predictive of outcome; we con-
strained our profile analysis for this report to baseline
FFMQ. LTA results will be reported elsewhere. Second,
the fit indices did not consistently point to a four-profile
solution. While the BIC and posterior classification prob-
abilities indeed favored the 4-profile solution, the BLRT and
SABIC favored a 7-profile solution. Because the 7-profile
solution contained one profile with only 14 individuals and
because a 5- or 6-profile solution would not result in new
clearly “distinguishable” profiles, we decided to select the
more parsimonious 4-profile solution. Future studies with
larger samples may benefit from exploring the fit of >4
profiles (such as a 7-profile solution), but, at the same time,
should be cautious for overfitting. Third, the entropy value
of 0.62 is relatively low. Entropy values range from 0 to
1, with higher entropy values indicating a more accurate
identification of the latent profiles. While a good value of
entropy is considered to be 0.80 or higher, a bad or cutoff
value for entropy is hard to specify (Weller et al., 2020). In
addition, entropy values can be a poor tool for model selec-
tion (Collins & Lanza, 2009) and we therefore followed
(Weller et al., 2020) to report but not rely on the entropy
for selecting the number of profiles. Fourth, we used the
24-item FFMQ-SF to measure the facets of mindfulness,
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whereas previous studies used the 39-item FFMQ (Gu et al.,
2020). Although the 5-factor structure of the FFMQ-SF has
now been validated in the current sample and by Bohlmei-
jer et al. (2011) who additionally showed that the 5-fac-
tor structure was highly similar to the long version (high
correlations between SF and long version; similar inter-
nal consistency in terms of Cronbach’s alpha (Bohlmeijer
et al., 2011)), slight differences between the instruments
could have resulted in differences in the observed latent
profiles. Fifth, a considerable number of patients (34%) did
not complete the questionnaires post-MBCT. Within the
main analyses, the identification and evaluation of mind-
fulness profiles before MBCT was based on all available
baseline data whereas the residualized change scores could
only be calculated for patients with a full data set. Conse-
quently, evaluating the means of post-MBCT and residual-
ized change scores over those profiles could only be done
for patients with a full data set. Although patients with a
full data set hardly differed from patients without a post-
treatment measurement, those differences may have slightly
influenced the analyses and reduce generalizability to the
whole (n = 754) sample. In addition, for a considerable
number of patients, due to change in the clinical question-
naire set, a pre (112 out of 754) and post score (86 out of
500) on the OQ-45 was missing, which may have influenced
reliability of estimation of OQ-45 scores across the different
profiles. Therefore, we performed sensitivity analyses with
ten imputed datasets and included variables that may have
been related to missingness within the imputation process.
The results of these analyses were almost identical to the
original results, which strengthens the robustness of the
findings. Of note, the number of imputed datasets as well as
the number and selection of predictors within the sensitivity
imputation models were chosen arbitrary, which introduces
risk for systemic bias. However, despite this limitation, the
results obtained from both the main analysis and the sen-
sitivity analysis were nearly identical, suggesting that this
issue may have minimal impact on the overall findings.

In conclusion, LPA is a person-centered method that in
addition to traditionally used variable centered methods
could help to better understand the overall construct of
mindfulness and the relations between its individual fac-
ets. For future research, it is important to continue to assess
whether mindfulness profiles are consistently identified in
non-clinical and clinical samples, how they relate to meas-
ures of mental health, and whether mindfulness profiles in
clinical samples differ from those in non-clinical samples.
Furthermore, future research will benefit from studies that
use a longitudinal design in which the predictive value of
baseline profiles for treatment outcome can be further evalu-
ated. In addition, studies aimed to assess whether MBCT

specifically adapted to the needs of individuals (e.g., patients
with a self-critical judgmental attitude) improve effective-
ness of MBCT may be of particular interest. Moreover, the
current study and the study of Gu et al. (2020) only identi-
fied the latent profile structure at a specific point in time.
This prevents conclusions on whether a patient’s mindful-
ness profile changes in time (e.g., after a MBI), and whether
those hypothesized changes in profile are related to changes
in outcome. Latent transition analysis (LTA) could fill this
gap. By means of LTA, it could be elucidated whether
hypothesized improvement in mindfulness skills after an
MBI (e.g., change of a “very low mindfulness” profile to
a profile considered to be related to good scores on mental
health measures) would go hand in hand with improvement
in measures of mental health.
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