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Abstract
Objectives The aim of this study was to evaluate the efficacy of Attachment-Based Compassion Therapy (ABCT)—a
standardised programme that includes practices to improve compassionate awareness with the aim of addressing maladaptive
attachment—for improving mindfulness and self-compassion in fibromyalgia (FM) patients, and to determine whether gains in
mindfulness and self-compassion mediate improvements in FM functional status together with comorbid anxiety and depression.
Methods The study comprised a randomised controlled trial of individuals undergoing ABCT, with a Relaxation condition as an
active control group. Baseline, post-test, and 3-month follow-up assessments were included. Participants (n = 42) were FM
patients randomly assigned to ABCT or relaxation. Outcomes were functional status (FIQ), anxiety (HADS-A), depression
(HADS-D), mindfulness (FFMQ), and self-compassion (SCS). Differences between groups were estimated using mixed-
effects regression models, and mediation analyses were conducted using path analyses.
Results Compared with the Relaxation condition, the ABCT group was more effective for improving mindfulness and self-
compassion, as it observed through changes in the FFMQ and SCS subscales. Effect sizes were in the moderately large to large
range (Cohen’s d between 0.60–2.20). Reductions in FM functional status were not mediated by either mindfulness or self-
compassion. However, the self-compassion facet of common humanity was a mediator for reductions in both anxiety (B = − 2.04;
bootstrapped 95% CI = − 4.44, − 0.04) and depression (B = − 2.12; bootstrapped 95% CI = − 4.40, − 0.45).
Conclusions The improvement of common humanity via ABCT might be an active component for the reduction of comorbid
anxiety and depression in FM patients.
Trial registration NCT02454244

Keywords ABCT . Fibromyalgia . Anxiety . Depression .Mindfulness . Self-compassion

Fibromyalgia (FM) syndrome is a chronic and debilitating rheu-
matic disease of unknown and complex aetiology. It is
characterised by widespread pain and other physical and/or psy-
chological symptoms such as fatigue, disturbed sleep, cognitive
problems, and psychological distress. FM shows a high degree of
comorbidity with psychiatric disorders such as anxiety and de-
pression (Fietta et al. 2007; Vincent et al. 2015; Wolfe et al.
2010). In fact, the symptoms of FM are non-specific and overlap
with many other disorders, causing challenges in terms of diag-
nosis and treatment (Kumbhare et al. 2018).Middle-agedwomen
appear to be at highest risk for FM (Gran 2003), which has an
estimated global prevalence of 2.7% (2.9% in European popula-
tions). FM is considered to be the most common cause of gener-
alised musculoskeletal pain in women aged 20–55 years, with a
female/male ratio of 3:1 (Branco et al. 2010; Cabo-Meseguer
et al. 2017; Queiroz 2013). FM substantially impacts on
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healthcare resources and work productivity owing to both direct
(medical visits, prescription of medications, etc.) and indirect
(absenteeism, work loss, etc.) burdening factors (Chandran
et al. 2012; Schaefer et al. 2011). Furthermore, FM results in high
rates of unemployment, sick leave, and disability, as well as a
high volume of disability benefit claims (Leadley et al. 2012).

A number of studies have highlighted the role of the Central
Nervous System in the pathogenesis of FM (Cagnie et al. 2014).
Specifically, altered pain pathways, involving low-grade base-
line chronic neuro-inflammation processes with stress peptides,
are thought to trigger the release of neuro-sensitising mediators
(Theoharides et al. 2015). In the absence of a single gold-
standard treatment, some guidelines propose first-line pharma-
cological treatments for FM using antidepressants such as ami-
triptyline, duloxetine, or milnacipran (Häuser et al. 2008; Kia
and Choy 2017; Macfarlane et al. 2017). However, the benefits
of pharmacotherapy are of questionable clinical relevance as
only a minority of patients report lasting benefits, and many of
them discontinue pharmacotherapy due to intolerability (Häuser
et al. 2014; Nüesch et al. 2013).

Consequently, multimodal approaches, including patient ed-
ucation, psychotherapy, physical exercise, and pain manage-
ment, have been recommended (Garcia-Campayo et al. 2008;
Thieme et al. 2017). Cognitive behavioural therapy (CBT),
which includes psycho-education as well as cognitive and be-
havioural components, has shown promising results in improv-
ing coping with pain, depressed symptoms, fear of activity, and
healthcare-seeking behaviours (Hassett &Gevirtz, 2009; Nüesch
et al. 2013). However, CBT has demonstrated limited benefits as
a stand-alone modality, with neither clear nor maintainable ef-
fects on the core symptoms of FM (Bennett & Nelson,
2006; Bernardy et al. 2018; Hassett & Gevirtz, 2009). A “third
wave” CBT approach known as acceptance and commitment
therapy (ACT; Hayes et al. 2006) has shown some improve-
ments in pain catastrophising, acceptance, anxiety, depression,
well-being, and quality of life in FM patients (Luciano et al.
2014a). Furthermore, the ACTapproach has demonstrated great-
er cost-effectiveness compared with pharmacological options
(Luciano et al. 2017). However, ACT has not shown clear ben-
efits when using strict criteria for FM treatment response
(Luciano et al. 2014b). Other interventions, based on stress re-
duction exercises or complementary and alternative medicine—
such as tai-chi, qigong, dance/movement therapy, balneotherapy,
massage, dietary therapy or guided imagery—have been report-
ed to improve symptoms, as they include components that might
act as anti-inflammatory treatments (Sanada et al. 2015; Sosa-
Reina et al. 2017). However, while even a low-intensity of such
therapeutic approaches has been shown to improve FM symp-
toms (i.e. particularly those related to stretching and relaxing
aerobic exercises), many of these studies have not sought to rule
out potential confounding factors by comparing outcomes
against a suitable active control condition (Meeus et al. 2015;
Mist et al. 2013; Sanada et al. 2015; Sawynok and Lynch 2014).

Mindfulness-based programs (MBPs) have recently been pro-
posed as a promising therapeutic approach for the treatment of
FM patients, due to the demonstrable effect of certain MBPs on
pain intensity, physical well-being, anxiety, depression, sleep
quality, and quality of life (Amutio et al. 2018; Cash et al.
2015; Lauche et al. 2013; Van Gordon et al. 2017; Veehof
et al. 2016). Nevertheless, despite the fact that some of the spir-
itual components of MBP training could facilitate reductions in
FM core symptomatology (Van Gordon et al. 2016, 2017), there
is insufficient evidence to support the use ofMBPs to treat FM as
a monotherapy (Langhorst et al. 2012). Indeed, recommenda-
tions on the use of MBPs for FM typically advocate their use
with additional behavioural approaches (Veehof et al. 2016). It is
in this context that a new protocol named “attachment-based
compassion therapy” (ABCT)—based on mindfulness but also
including compassion practices—has recently been developed
(García-Campayo et al. 2016). ABCTcomprises 8 sessions, each
of a 2-h duration, and focuses on regulating attention processes
in order to replace self-critical tendencies with self-
compassionate attitudes via the development of a more secure
attachment figure (Navarro-Gil et al. 2018). ABCT combined
with treatment as usual (TAU) has demonstrated superior out-
comes with clinical relevance in FM functional status and co-
morbid anxiety and depression, and it has also shown significant
improvements in the clinical severity and quality of life of FM
patients, compared with a suitable active control condition treat-
ed with relaxation therapy plus TAU (Montero-Marin et al.
2018). However, while ABCT may reflect a promising combi-
nation of both mindfulness- and self-compassion-based psycho-
therapeutic agents, it currently remains unclear which specific
mindfulness and compassion components could be active ingre-
dients of ABCTwhen treating FM patients.

The present study extends the recent findings of Montero-
Marin et al. (2018) and seeks to investigate the possible me-
diating role of mindfulness and self-compassion components
in the treatment of FM and its comorbid anxiety and depres-
sive symptoms when using ABCT. In this context, the general
exploratory hypotheses are that ABCT plus TAUwill improve
the levels of themindfulness and self-compassion components
to a greater extent that relaxation therapy plus TAU, and that
the mindfulness and self-compassion components will play a
mediating role on FM functional status and its comorbid anx-
iety and depression.

Method

Participants

A total of 42 participants were randomised to ABCT (n = 23)
or Relaxation therapy (n = 19), and were assessed at baseline.
In the ABCT group, 20 participants completed assessments at
post-test and 20 participants completed assessments at follow-
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up, and thus, 3 participants had missing data in the ABCT
group. In the Relaxation group, 16 participants completed
assessments at post-test and 15 participants completed assess-
ments at follow-up, and thus, 4 participants had missing data
in the Relaxation group. Finally, 35 patients (ABCT: n = 20;
Relaxation: n = 15), who completed all of the assessment sur-
veys (i.e. participants with no missing data), were included in
the present study. The socio-demographic characteristics of
participants are shown in Table 1. All participants were fe-
male, in their early fifties (Mean = 51.68; SD = 7.47), mostly
married or in a stable relationship (80.0%), and a homeowner
(94.2%) residing in an urban area (88.5%). There was a rough-
ly equal distribution of participants who had completed pri-
mary (31.4%), secondary (42.9%) and university (25.7%) ed-
ucation, and they were mostly on sick leave or qualified as
permanently disabled (45.7%). No significant differences be-
tween groups were found in relation to socio-demographic
data, visits to mental health services during the previous year
(median = 2, Q1–Q3 = 0–10), or in taking medication to treat
FM symptomatology during the previous year (88.6%). No
significant differences were also found between groups in

the specific categories of medication consumed to treat FM
symptomatology during the previous year (Table 1).

Procedure

The primary data referred to in this paper was collected as part
of a pilot randomised controlled trial published elsewhere
(Montero-Marin et al. 2018) examining the efficacy of
ABCT in the treatment of FM (Trial Registration:
NCT02454244). Through two arms (ABCT vs Relaxation)
and pre-, post-, and 3-month follow-up assessments, this study
explores the possible influence of the ABCT programme on
the improvement and possible mediating role of different
mindfulness and self-compassion components in the treatment
of FM-related symptoms. Findings from a third treatment arm
outlined in the protocol NCT02454244, that received mind-
fulness plus amygdala retraining, are to be reported elsewhere.

FM patients were recruited from primary healthcare centres
in January–March 2015. General practitioners were entrusted
with the task of identifying potential participants, who were
interviewed at their corresponding centre by an independent

Table 1 Socio-demographic characteristics of participants at baseline

Socio-demographic Total (n = 35) ABCT (n = 20) Relaxation (n = 15) test p

Age, Mean (SD) 51.68 (7.47) 51.80 (8.42) 53.60 (5.08) t (32) = 0.78* .439

Sex female, n (%) 35 (100) 20 (100) 15 (100) (a) 1.00

Married/stable relationship, n (%) 28 (80.0) 17 (85.0) 11 (73.3) (a) .672

Dwelling, homeowner, n (%) 33 (94.2) 19 (95.0) 14 (93.3) (a) 1.00

Urban residence, n (%) 31 (88.5) 16 (80.0) 15 (100) (a) .119

Education, n (%)

Primary 11 (31.4) 9 (45.0) 2 (13.3) (a) .128

Secondary 15 (42.9) 7 (35.0) 8 (53.3)

University 9 (25.7) 4 (20.0) 5 (33.3)

Employed, n (%)

Looking after family/home 10 (28.6) 7 (35.0) 3 (20.0) (a) .298

Employed 5 (14.3) 1 (5.0) 4 (26.6)

Sick leave/disabled 16 (45.7) 9 (45.0) 7 (46.7)

Unemployed 4 (11.4) 3 (15.0) 1 (6.7)

Visits to MHS (last year), Median (Q1–Q3) 2 (0–10) 2 (0–13) 1 (0–4) Z = − 0.81 .438

On medication (last year), n (%) 31 (88.6) 19 (95.0) 12 (80.0) (a) .292

Type of medication (last year), n (%)

Analgesics‡ 10 (28.6) 6 (30.0) 4 (26.7) (a) .999

NSAIDs 11 (31.4) 8 (40.0) 3 (20.0) (a) .281

Anxiolytics 12 (34.3) 5 (25.0) 7 (46.7) Z = 0.95 .330

Opiates 12 (34.3) 9 (45.0) 3 (20.5) (a) .163

Antidepressants 19 (54.3) 11 (55.0) 8 (53.3) Z = 0.06 .807

Hypnotics 4 (11.4) 4 (20.0) 0 (0.0) (a) .119

Anticonvulsants 10 (28.6) 7 (35.0) 3 (20.0) (a) .458

*No equal variances were assumed. aFisher probability test. Data are presented as means (SD), medians (Q1–Q3), or n (%). ABCT, attachment-based
compassion therapy; Relaxation, relaxation group;MHS, mental health services. ‡Painkillers in a broad sense, including triptans or anti-migraine drugs
(e.g. Paracetamol, Metamizole, Sumatriptan, Rizatriptan)
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researcher until the required sample size was achieved.
Patients who met the inclusion/exclusion criteria (Montero-
Marin et al. 2018) and gave their written informed consent
before the baseline assessment were included in the study.
Randomisation occurred in April 2015. The corresponding
interventions were delivered from May to October 2015.
The participant flowchart of the study can be seen in detail
elsewhere (Montero-Marin et al. 2018).

Sample size estimation was based on an expected differ-
ence in FM functional status (Fibromyalgia Impact
Questionnaire—FIQ) of at least 20%, representing a clinically
relevant criterion (Bennett 2005; Dworkin et al. 2009) that
could be translated to an FIQ mean difference between groups
of 15 points in the population of reference (García-Campayo
et al. 2010). Using a 5% significance level and a statistical
power of 80% in a two-tailed test, it was established that 18
participants were required per group. Nevertheless, this study
includes post hoc mediation analyses not pre-specified in the
initial protocol. Thus, we carried out a post hoc power analy-
ses based on mediation with the 35 patients finally included in
the study. It was estimated as the product of the tests of paths
“a” and “b”, which has been shown to closely approximate the
power of bootstrap estimates in several simulations (Fritz and
MacKinnon 2007; Hayes and Scharkow 2013). This number
of participants allowed us to identify indirect effects (“ab”)
with a statistical power of .80, supposing the existence of large
effects in both paths “a” and “b” of the mediatingmodels, with
a standardised value of .45 each, and with intermediate effects
in the path “c” (direct effects controlling for the indirect ef-
fects), with a value of .35, and thus considering a partial me-
diation scenario.

The study arms were combined with treatment as usual
(TAU) offered by the Spanish National Health System
(NHS) for FM patients. TAU is provided by the corresponding
general practitioner, and consists of administering drugs for
pain as well as antidepressants—this may also include phar-
macological treatments for insomnia and fatigue, and even
non-pharmacological rehabilitation techniques, although psy-
chological treatments are not usually provided (Montero-
Marin et al. 2018).

Attachment-Based Compassion Therapy

ABCT includes a manualised compassion training programme
(García-Campayo and Demarzo 2015), based on the comple-
tion of 8 weekly 2-h sessions that were specially adapted for
FM patients (Montero-Marin et al. 2018). The ABCT pro-
gramme specifically focuses on improving participants’ abil-
ity to show kindness towards themselves and others when
facing experiences of suffering. The eight weekly sessions
are focussed on 1. Foundations for compassion (e.g. includes
practices such as mindfulness breathing and compassionate
body scan); 2. Self-esteem and compassion (e.g. trying to

connect affectionately and compassionately with other be-
ings); 3. Developing my compassionate world (e.g. replacing
the critical voice with a more compassionate and tolerant one);
4. Relationships and compassion (e.g. awareness of our ca-
pacity to receive affection from others); 5. Working on
ourselves (e.g. becoming aware of our own ability to show
affection to others and also to ourselves); 6. Advanced com-
passion I (e.g. the importance of forgiveness towards oneself
and others); 7. Advanced compassion II (e.g. envy and the
suffering of others when managing difficult relationships); 8.
Transmitting compassion to others (e.g. practices to develop
equanimity and gratitude). A group format was employed and
the programme was facilitated by a psychologist who was
specifically trained in ABCT.

Relaxation Therapy (Relaxation)

Relaxation therapy formed a low-intensity and non-specific con-
trol condition consisting of 8 weekly 2-h sessions including dif-
ferent relaxation techniques (Montero-Marin et al. 2018), such as
1. Visualisations I (e.g. guided relaxation exercises through im-
agery); 2. Visualisations II (e.g. deepening guided relaxation
through landscape visualisations); 3. Visualisations III (e.g.
working with emotions through imagination); 4. Autogenic re-
laxation I (e.g. imagining a ball of light and heat to aid sensations
of relaxation); 5. Autogenic relaxation II (e.g. working on body
sweeping heaviness sensations); 6. Progressive relaxation (e.g.
tensing and relaxing the muscles to focus awareness of different
bodily sensations and foster relaxation); 7.Breathing I (e.g. using
deep inhalation and exhalation to calm anxiety); 8. Breathing II
(e.g. learning different breathing techniques based on pulmonary
ventilation and cellular respiration). The therapist was a clinical
psychologist specifically trained in relaxation techniques, and the
intervention was likewise delivered in group format. For ethical
reasons, at the end of the study and after completion of the
follow-up assessment, only participants assigned to the relaxa-
tion therapy condition were also offered and could choose to
receive either ABCT or MBP plus amygdala retraining—
which reflects a novel mind-body approach that has demonstrat-
ed improvements in physical health, energy, pain, distress, and
fatigue in FM patients (Toussaint et al. 2012).

Measures

A battery of paper-and-pencil questionnaires were adminis-
tered at baseline (pre-treatment), 8 weeks after the treatment
commenced (post-treatment), and 3-months after post-
treatment (follow-up). The socio-demographic data collected
included age, sex, marital status (married or in a stable rela-
tionship vs not married or in a stable relationship), dwelling
(homeowner vs renter), place of residence (urban vs non-ur-
ban), education (primary, secondary, university), employment
(looking after the family/home, employed, sick leave/
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disabled, unemployed), number of visits to mental health ser-
vices during last year, using FM medication during the previ-
ous year (yes or no), and if so which ones (analgesics,
NSAIDs, anxiolytics, opiates, antidepressants, hypnotics,
and anticonvulsants).

The Spanish version of the Fibromyalgia Impact
Questionnaire (FIQ), which has demonstrated good psycho-
metric characteristics, was used as a measure of the functional
status of participants (Rivera and González 2004). It is a self-
report questionnaire developed to capture a broad spectrum of
problems and difficulties associated with FM that is consid-
ered as a primary efficacy end-point measure of responses to
therapy. It comprises ten items with a total score ranging from
0 to 100, with higher scores indicating worse functional status.
The first item is focused on patients’ capacity to perform
physical activities. The second and third items ask for the
number of days in the previous week that respondents felt
good and how many work days they missed. The remainder
of the items use a visual analogue scale (VAS) answer format
and refer to pain, fatigue, morning tiredness, stiffness, anxiety,
depression, and ability to work.

The Spanish version of the Hospital Anxiety and
Depression Scale (HADS) was used to quantify the severity
of anxiety and depressive symptoms. It is a self-report ques-
tionnaire that includes 14 items that are rated on a 4-point
Likert-type scale, with two independent subscales, anxiety
(HADS-A, e.g. “I feel tense or wound up”) and depression
(HADS-D, e.g. “I feel as if I am slowed down”). Each sub-
scale ranges from 0 to 21, with higher scores indicating more
severe symptoms. This questionnaire is one of the established
scales for evaluating anxiety and depressive symptoms in pa-
tients with chronic pain disorders. The Spanish version of the
HADS demonstrated appropriate psychometric properties
when administrated to Spanish FM patients (Luciano et al.
2014a; Vallejo et al. 2012).

The Spanish version of the Five Facets of Mindfulness
Questionnaire (FFMQ) was used to measure trait mindfulness
(Aguado et al. 2015; Cebolla et al. 2012). The FFMQ consists
of 39 items rated on a Likert-type scale, ranging between 1
and 5 points (from “1 = never or very rarely true” to “5 = very
often or always true”). Items measure personal disposition
towards being mindful in daily life situations by using the five
facets of “observing” (e.g. “When I’m walking, I deliberately
notice the sensations of my body moving”), “describing” (e.g.
“I’m good at finding words to describe my feelings”), acting
with “awareness” (e.g. “When I do things, my mind wanders
off and I’m easily distracted”—item reversed), “non-judging”
of inner experience (e.g. “I make judgments about whether my
thoughts are good or bad”—item reversed), and “non-reactiv-
ity” to inner experience (e.g. “I perceive my feelings and emo-
tions without having to react to them”). The Spanish version
of the FFMQ has demonstrated good psychometric properties
in several studies (Aguado et al. 2015; Cebolla et al. 2012).

The Spanish version of the Self-Compassion Scale (SCS)
(García-Campayo et al. 2014) was used to measure the self-
compassion facets of “self-kindness” (e.g., “I try to be loving
towards myself when I’m feeling emotional pain”), “common
humanity” (e.g. “I try to see my failures as part of the human
condition”), and “mindfulness” (e.g. “When I’m feeling
down, I tend to obsess and fixate on everything that is going
wrong”—item reversed). The SCS consists of 26 items that
assess how respondents perceive their actions towards them-
selves at times of difficulty. Items are rated on a Likert-type
scale, ranging between 1 and 5 (from “almost never” to “al-
most always”). The SCS has shown adequate psychometric
properties in its Spanish version and cross-culturally (Garcia-
Campayo et al. 2014; Neff et al. 2018; Neff et al. 2008).

Data Analyses

Means (standard deviations, SDs), medians (interquartile
range, IQR), and frequencies (percentages) were used to de-
scribe the socio-demographic characteristics in the total group
and across arms at baseline according to the distribution of
each variable. The corresponding t test for continuous vari-
ables, Mann-Whitney U for ordinal data, and χ2 for categor-
ical variables (or Fisher exact probability test, when neces-
sary), were used for comparisons between conditions.

The effect of ABCT compared with the Relaxation condi-
tion on FM general functioning (FIQ total scores), anxiety
(HADS-A), and depression (HADS-D) symptoms, as well as
on mindfulness (FFMQ subscales) and self-compassion (SCS
subscales) facets at post-test and follow-up was evaluated—
results on FIQ and HADS have been presented in a previous
publication (Montero-Marin et al. 2018) but are subjected to
further analysis here in order to evaluate the mediating role of
mindfulness and compassion. Between-group analyses using
linear mixed-effects models and restricted maximum likeli-
hood regression (REML) were used to account for the corre-
lation between repeated measures. REML produces less bi-
ased estimates of variance parameters than classical methods
when using small sample sizes and/or unbalanced data
(Egbewale et al. 2014). Descriptive statistics (means and
SDs) and B regression coefficients (and their 95% CI) were
calculated, as well as the corresponding effect size (ES) for
each pairwise comparison, which were calculated using the
pooled SD for mean differences of different groups (Morris
2008). An ES of d = 0.20 is considered small; d = 0.50 is con-
sidered medium; and d = 0.80 is considered large.

An evaluation was undertaken of whether the effects of
treatment condition (ABCT vs Relaxation) on reductions in
symptoms at 3-month follow-up (FIQ, HADS-A, and HADS-
D) were mediated through gains in the mindfulness (FFMQ)
and self-compassion (SCS) facets at post-treatment. This was
achieved by examining the direct and indirect relationships
between group condition (independent variable) and pre–
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follow-up FIQ, HADS-A, and HADS-D (dependent vari-
ables), through FFMQ and SCS pre–post change scores in
each facet (process measures). Possible relationships between
pre–post change scores in the FFMQ and SCS facets with pre–
follow-up change scores in FIQ, HADS-A, and HADS-D
were evaluated using Pearson’s r correlations. To test the in-
direct effect (IE) path between treatment condition and FIQ,
HADS-A, and HADS-D at follow-up through the FFMQ and
SCS pre–post differential scores, simple mediation analyses
using each facet as independent mediators were conducted
using maximum likelihood-based path analysis for continuous
dependent variables with unstandardised estimates from linear
regression coefficients. Regression coefficients (B) of
bootstrapped IEs and their 95% CI based on 10,000 bootstrap
samples were calculated. This estimation produces a test that
can be applied to small samples to overcome possible prob-
lems of asymmetry in IE distribution. IEs are considered sta-
tistically significant when the 95% CI of the B regression
coefficient does not include zero (Lockhart et al. 2011).

The overall α level was set at .05 using two-sided tests. No
corrections for multiple measurements were made because of
the exploratory nature of the study (Feise 2002). Analyses
were carried out using the STATA statistical software for
Windows, Version 12.0. College Station, TX: StataCorp
LLC and the IBM SPSS statistical software for Windows,
Version 19.0. Armonk, NY: IBM Corp packages.

Results

There were significant differences in FIQ, HADS-A, and
HADS-D at post-test and at follow-up, with ABCT
performing better than Relaxation in all the cases—for more
details, please refer to the aforementioned previous publica-
tion (Montero-Marin et al. 2018).

As shown in Table 2, significant improvements were ob-
served in ABCT compared with the Relaxation condition for
all the mindfulness (FFMQ) and self-compassion (SCS) com-
ponents, and they appeared significant at all time points—
except for describing at post-test, which showed a trend—
with moderate to large ESs, and ranging between d = 0.60 in
the case of the mindfulness facet of observing at follow-up,
and d = 2.20 for the self-compassion facet of common human-
ity at follow-up.

There were significant correlations between pre–follow-up
decreases in FM functional status (FIQ) and pre–post in-
creases in non-judging (r = − .37; p = .029), non-reactivity
(r = − .38; p = .023), self-kindness (r = − .35; p = .037), and
common humanity (r = − .50; p = .002). However, although
with considerable ESs in general, there were no significant
effects in observing (r = − .17; p = .332), describing (r =
− .22; p = .214), awareness (r = − .28; p = .101), and mindful-
ness (r = − .28; p = .103). On the other hand, there were

significant correlations between pre–follow-up decreases in
anxiety (HADS-A) and pre–post increases in awareness (r =
− .47; p = .004), non-judging (r = − .44; p = .008), self-
kindness (r = − .40; p = .016), common humanity (r = − .56;
p < .001) and mindfulness (r = − .40; p = .016). However, the
correlations were not significant for observing (r = − .01;
p = .970), describing (r = − .15; p = .390) and non-reactivity
(r = − .22; p = .210). Finally, there were also significant corre-
lations between pre to follow-up decreases in depressive
symptoms (HADS-D) and pre–post increases in describing
(r = − .45; p = .007), awareness (r = −.46; p = .006), non-
judging (r = −.58; p < .001), self-kindness (r = −.63;
p < .001), common humanity (r = − .60; p < .001), and mind-
fulness (r = − .46; p = .006). However, the correlations were
not significant for observing (r = − .32; p = .062) and non-
reactivity (r = − .26; p = .125).

As shown in Table 3, the treatment condition did not indi-
rectly influence the FM functional status (FIQ) change at
follow-up through its effects on pre–post differential scores
of mindfulness (FFMQ) and self-compassion (SCS).
However, participants in the ABCT group exhibited higher
pre–post gains in the SCS facet of mindfulness vs those in
the Relaxation condition (a = 1.22; p = .023). These gains
were not related to significant reductions in HADS-A at
follow-up (b = − 0.61; p = .148), but it should be noted that
the bias-corrected bootstrap CI for the IE (ab = − 0.75) was
below zero (95% CI = − 1.93–− 0.10). However, it was ob-
served that group location influenced the change in HADS-
A regardless of its effect on the SCS facet of mindfulness (c′ =
− 3.87; p = .006). On the other hand, the ABCT group also
exhibited higher pre–post improvements in the SCS facet of
common humanity vs those in the Relaxation condition (a =
2.11; p < .001), and these improvements showed a trend
predicting reductions at follow-up in HADS-A (b = − 0.96;
p = .058). The bias-corrected bootstrap CI for the IE (ab = −
2.04) was entirely below zero (95% CI = − 4.48–− 0.16), and
there was no evidence that group location influenced the
change in HADS-A regardless of its effect on the SCS facet
of common humanity (c′ = − 2.58; p = .112). The percentage
of the effect of the study condition on HADS-A mediated
through common humanity was 44.2%, and thus the non-
significant direct path between the study condition and
HADS-A accounted for the remaining 55.8% of the effect.

The ABCT group showed a trend in the pre–post improve-
ments of the FFMQ facet of describing vs those in the
Relaxation condition (a = 3.78; p = .092). These improve-
ments were related to significant decreases in HADS-D at
follow-up (b = − 0.20; p = .035). The bias-corrected bootstrap
CI for the IE (ab = − 0.76) was below zero (95% CI = − 2.49–
− 0.01), but group location influenced the change in HADS-D
regardless of its effect on the FFMQ facet of describing (c′ = −
4.36; p = .001). The ABCT group also exhibited higher pre–
post improvements in the SCS facet of mindfulness vs the
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Relaxation condition (a = 1.22; p = .023). These improve-
ments showed a trend predicting reductions in HADS-D at
follow-up (b = − 0.74; p = .072). The bias-corrected bootstrap
CI for the IE (ab = − 0.90) was below zero (95% CI = − 2.70–
− 0.10), but group location influenced the change in HADS-D
regardless of its effect on the SCS facet of mindfulness (c′ = −
4.21; p = .002). In addition, the ABCT group showed higher
gains in the FFMQ facet of non-judging vs the Relaxation

condition (a = 8.63; p < .001), and these gains predicted the
change in HADS-D (b = − 0.20; p = .038). A bias-corrected
bootstrap CI for the IE (ab = − 1.75) was below zero (95%
CI = − 3.50–− 0.51), but group location influenced the change
in HADS-D regardless of its effect on the FFMQ facet of non-
judging (c′ = − 3.36; p = .023). The ABCT group also showed
higher pre–post improvements in the SCS facet of self-
kindness vs the Relaxation condition (a = 2.22; p < .001),

Table 2 Mindfulness and self-
compassion between group
mixed-effects analyses

Outcomes/time
points

ABCTa (n = 20) Relaxationa (n = 15) B (95% CI) d Z p

Mindfulness (FFMQ)

Observing

Baseline 28.75 (4.56) 29.40 (5.34) ref.

Post-treatment 29.20 (5.34) 26.80 (4.54) 3.05 (0.45–5.65) 0.62 2.30 .022

Follow-up 29.80 (5.03) 27.33 (4.61) 3.12 (0.52–5.72) 0.60 2.35 .019

Describing

Baseline 25.55 (4.53) 25.40 (2.72) ref.

Post-treatment 31.25 (6.73) 27.33 (5.80) 3.77 (−0.22–7.76) 0.97 1.85 .064

Follow-up 32.40 (4.96) 27.60 (5.72) 4.65 (0.66–8.64) 1.19 2.28 .022

Awareness

Baseline 18.65 (5.84) 21.73 (6.11) ref.

Post-treatment 30.65 (6.02) 24.33 (6.91) 9.40 (4.61–14.19) 1.57 3.85 < .001

Follow-up 32.75 (4.95) 23.67 (5.92) 12.17 (7.38–16.96) 2.03 4.98 < .001

Non-judging

Baseline 21.60 (7.91) 22.80 (6.88) ref.

Post-treatment 30.70 (5.61) 23.27 (9.28) 8.63 (4.45–12.82) 1.14 4.04 < .001

Follow-up 31.70 (3.91) 24.13 (8.27) 8.77 (4.58–12.95) 1.16 4.11 < .001

Non-reactivity

Baseline 19.20 (5.49) 20.73 (3.24) ref.

Post-treatment 25.10 (3.71) 20.13 (3.18) 6.50 (3.37–9.64) 1.38 4.06 < .001

Follow-up 24.40 (2.58) 19.93 (2.79) 6.00 (2.87–9.14) 1.27 3.75 < .001

Self-compassion (SCS)b

Self-kindness

Baseline 5.01 (1.47) 5.60 (1.73) ref.

Post-treatment 7.20 (1.15) 5.57 (1.80) 2.22 (1.15–3.28) 1.39 4.09 < .001

Follow-up 8.13 (0.87) 5.68 (1.71) 3.04 (1.98–4.10) 1.90 5.61 < .001

Common humanity

Baseline 5.19 (1.75) 6.12 (1.56) ref.

Post-treatment 7.45 (0.93) 6.27 (1.38) 2.11 (1.09–3.13) 1.25 4.07 < .001

Follow-up 8.69 (0.91) 5.91 (1.70) 3.71 (2.69–4.73) 2.20 7.14 < .001

Mindfulness

Baseline 5.43 (1.85) 5.52 (1.47) ref.

Post-treatment 6.48 (1.15) 5.35 (1.87) 1.22 (0.09–2.35) 0.71 2.11 .035

Follow-up 8.26 (1.20) 5.55 (1.79) 2.80 (1.68–3.93) 1.63 4.87 < .001

FFMQ, five facets ofmindfulness questionnaire; SCS, self-compassion scale. a Descriptive values are presented as
means and standard deviations (SDs). b SCS facet scores were calculated by summing the corresponding scores of
the positive and negative factors that compose them (e.g. self-kindness + self-judgement reversed; common
humanity + isolation reversed; mindfulness + over-identification reversed) and dividing for the number of factors
to reach the mean value of each facet of self-compassion. B, regression coefficient; 95% CI, 95% confidence
interval; Z, z value related to the regression coefficient; p, p value for mixed linear regressionmodels; d, Cohen’s d
effect size measure; ABCT, attachment-based compassion therapy; Relaxation, relaxation therapy
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and these improvements predicted the change in HADS-D
(b = − 0.93; p = .007). A bias-corrected bootstrap CI for the
IE (ab = − 2.07) was below zero (95% CI = − 4.16–− 0.72),
but group location influenced the change in HADS-D regard-
less of its effect on the SCS facet of self-kindness (c′ = − 3.05;
p = .027). Finally, the ABCT group showed higher pre–post
improvements in the SCS facet of common humanity vs the
Relaxation condition (a = 2.11; p < .001), and this improve-
ment predicted the change in HADS-D (b = − 1.01;
p = .043). The bias-corrected bootstrap CI for the IE (ab = −
2.12) was entirely below zero (95% CI = − 4.40–− 0.45), and
although there was a trend, there was no evidence that group
location influenced the change in HADS-D regardless of its
effect on the SCS facet of common humanity (c′ = − 2.99;
p = .060). The percentage of the effect of the study condition

on HADS-D mediated through the SCS facet of common
humanity was 41.5%, and thus, the non-significant direct path
between the study condition and HADS-A accounted for the
remaining 58.5% of the effect.

Discussion

This study analysed the influence of ABCT on improvements
in mindfulness and self-compassion, as well as the possible
mediating role of the mindfulness and self-compassion com-
ponents when using this programme to treat FM symptoms
and comorbid anxiety and depression. ABCT is a novel
standardised protocol that encourages an individual to re-
contextualise their life by acceptance of their circumstances,
and by improving positive and compassionate engagement
with specific aspects of their life. This is achieved through
awareness and clarification of personal values in family, social
relationships, work, and personal development (García-
Campayo et al. 2016). A previous study showed that
clinically-significant improvements in FM symptoms were
significantly more frequent in the ABCT group plus TAU,
compared with the active control group based on relaxation
practices plus TAU (Montero-Marin et al. 2018). This study
also observed that ABCT was more effective than relaxation
for reducing anxiety and depressive symptoms, which means
that ABCT might constitute an effective coadjutant psycho-
logical intervention to reduce FM symptoms, as well as anx-
iety and depressive comorbidities. Furthermore, ABCT ap-
pears to have specific advantages over relaxation therapy, a
low-intensity intervention that has been shown to improve
FM, but with no clear specificity and evidence (Häuser and
Bernardy 2015; Meeus et al. 2015).

As expected, ABCT plus TAU produced significantly
greater increases in the mindfulness and self-compassion mea-
sures, compared with relaxation therapy plus TAU, with mod-
erately high to large ESs. This is understandable given that
ABCT, besides working on re-contextualisation of attachment
style to improve self-image and interpersonal relationships,
also aims to introduce the cultivation of lasting compassionate
awareness (García-Campayo et al. 2016). However, as ob-
served in the current study, none of the mindfulness and
self-compassion components were mediators of the improve-
ment in FM functional status. The aforementioned study by
Montero-Marin et al. (2018) established that changes in psy-
chological flexibility, as a result of the application of ABCT,
might partially mediate FM global health status gains, possi-
bly by guiding action through a values-based activation.
However, the same study acknowledged that the role of other
mechanistically-active factors could not be ruled out. Other
works have observed that classical MBPs, which are mainly
focused on cultivating awareness to the present moment, are
not clearly superior to other active control conditions for the

Table 3 Indirect effects of self-compassion and mindfulness facets in
response to treatment on FM functional status, as well as reductions in
anxiety and depression symptoms (n = 35)

Symptoms/mediators B Boot SE Boot LLCI Boot ULCI

Functional Status (FIQ)

Observing 0.01 3.27 − 6.45 7.03

Describing 1.29 3.36 − 2.55 11.26

Awareness 0.79 6.26 − 13.13 11.51

Non-judging 4.24 5.76 − 9.12 14.04

Non-reactivity 5.06 4.65 − 3.96 14.69

Self-kindness 3.77 5.07 − 4.71 15.68

Common humanity 11.22 6.23 − 2.20 22.24

Mindfulness 2.29 3.41 − 3.12 10.94

Anxiety (HADS-A)

Observing 0.62 0.59 − 0.27 2.19

Describing 0.02 0.45 − 0.82 1.13

Awareness − 1.17 0.76 − 3.04 0.06

Non-judging − 0.93 1.04 − 3.28 0.90

Non-reactivity 0.38 0.78 − 0.75 2.38

Self-kindness − 0.71 1.15 − 3.36 1.28

Common humanity − 2.04 1.11 − 4.44 − 0.04
Mindfulness − 0.75 0.45 − 1.93 − 0.10

Depression (HADS-D)

Observing − 0.39 0.55 − 2.04 0.29

Describing − 0.76 0.60 − 2.49 − 0.01
Awareness − 0.91 0.80 − 2.77 0.50

Non-judging − 1.75 0.75 − 3.50 − 0.51
Non-reactivity 0.24 0.86 − 1.12 2.47

Self-kindness − 2.07 0.87 − 4.16 − 0.72
Common humanity − 2.12 0.99 − 4.40 − 0.45
Mindfulness − 0.90 0.62 − 2.70 − 0.10

Unstandardised maximum likelihood–based linear regression parameters.
B, regression coefficient for the mediation indirect effect (“a × b”); Boot
SE, bootstrapped standard error; Boot LLCI, bootstrapped lower-level for
95% confidence interval; Boot ULCI, bootstrapped upper level for 95%
confidence interval (calculations based on 10,000 bootstrap samples)
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treatment of FM (Carlson 2012). Therefore, among the con-
glomerate of components and synergies included in the ABCT
programme, ascertaining the specific elements responsible for
the change to a more secure attachment style—among which
improvements in self-compassion might be included—and
how the referred change to a more secure attachment style
might contribute to FM clinical gains, would require further
research (Navarro-Gil et al. 2018).

Nevertheless, it was observed in the current study that pre–
post improvements in the self-compassion facet of common
humanity constituted a significant mediator between the study
condition and reductions in comorbid anxiety and depression
at follow-up, suggesting that this might constitute the most
important mechanism—in terms of mindfulness and self-
compassion skills—by which the cultivation of compassion-
ate awareness via ABCT helps to reduce psychological dis-
tress in FM patients. However, it should be noted that the
present study findings do not indicate a full mediation effect
in this regard, and other possible mechanisms (e.g. self-
compassionate mindfulness and self-kindness, and mindful
describing and non-judging) might also be acting in parallel
(Kenny et al. 1998; Sun and Zhang 2008). Common humanity
is a psychological condition that enables acknowledgement of
one’s difficult experiences as part of the larger human experi-
ence, rather than seeing them as isolating and exclusive of
oneself (Neff et al. 2018). It is embedded in a compassionate
response to suffering and constitutes an orientation of mind
that recognises the universality of suffering in human experi-
ence as well as the inevitable adversity that all human beings
will meet at some point in their lives (Feldman and Kuyken
2011). Thus, a sense of common humanity might contribute to
relieve the habitual “second layers” of suffering constituted by
patterns of avoidance and judgement which magnify the im-
pact of pain, triggering further psychological distress.

It has been suggested that common humanity is a predictive
trait of lack of depressive symptomatology (Hall et al. 2013), is
correlated with salutary health-related behaviours (Gedik 2018),
and constitutes the most important buffer between negative life
events and suicidal behaviours (Chang et al. 2017).
Furthermore, common humanity has reported to contribute to
DNA telomere maintenance, slowing down cell ageing process-
es (Alda et al. 2016). In short, common humanity could be an
emotion regulation strategy in which painful or distressing ex-
periences are no longer avoided but held with a sense of shared
humanity, protecting against the feeling of being disabled (Hoge
et al. 2013). The general ability to be self-compassionate seems
to be shaped by early attachment and interpersonal experiences
(Mackintosh et al. 2018; Peter and Gazelle 2017). In this sense,
ABCT attempts to release the insecure attachment style knot
during the course of therapy by facilitating the disengagement
of self-centred judgmental and critical attitudes, which seem to
underlie transdiagnostic psychopathological processes
(Cuppage et al. 2018; García-Campayo et al. 2016; Montero-

Marín et al. 2016; Montero-Marin et al. 2018). A critical and
harsh attitude towards oneself is a predictor of psychological
distress symptoms (López et al. 2016), and it has been observed
that depression and negative mood impair recovery from chron-
ic pain and FM (Davis et al. 2014). The finding in the present
study relating to the self-compassion facet of common humanity
being a mediator of improvements in anxiety and depressive
symptoms has important implications because low mood is
one of the key symptoms that can worsen the pathological
course of FM (Vincent et al. 2013).

Limitations and Future Research

Notwithstanding the above findings, the present study should
be interpreted with caution in light of its limitations. For in-
stance, the sample size was rather small, which determined a
relatively low statistical power so that possible between-group
differences in medication consumption during the previous
year were not observed, and also only simple mediation anal-
yses could be conducted to evaluate large effects. Thus, more
powered interventions to detect—and if necessary control
for—possible between-group differences in medication con-
sumption, and to search for possible multiple mediation paths,
sequentialities, and interactions of at least a moderate size, are
needed. In this sense, future studies should investigate the
possible mediating role of changes in attachment style (which
were not measured in the present study) as possible facilitators
of therapeutic gains linked from improvements in self-
compassion (Navarro-Gil et al. 2018). Ideally, this should be
researched across different subgroups of FM patients (Ablin
et al. 2016; Yim et al. 2016) to ascertain whether they are
influenced by the same mediators, sequentialities, and interac-
tions. In addition, this study includes post hoc mediation anal-
yses not pre-specified in the initial protocol that were not
corrected for multiple statistical testing. Although this practice
is generally accepted in the framework of the present explor-
atory and hypothesis generating research (Feise 2002), it sup-
poses a situation that needs to be adequately managed in order
to reach a reasonable interpretation of results (Perneger 1998).
The need to balance both type I and type II errors, due to the
fact that one cannot be decreased without inflating the other
(Rothman 1990), means that reducing the type I error for null
associations increases the type II error for those associations
that are not null, and thus increases the likelihood of missing
possibly relevant findings. Considering all of this in the con-
text of our results, it is necessary to bear in mind that the
impact of common humanity as a mediator of changes was
relatively weak, and taking into account the number of statis-
tical tests that were conducted, with mediation tests for each
subscale, it might not have survived a correction for multiple
comparisons. Thus, this is not definitive evidence but only a
preliminary result that common humanity is a possible medi-
ator, which needs to be confirmed in a new study with the
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intention to test this pathway set out prospectively in a new
sample that is adequately powered with adjusting for multiple
testing. Finally, it should be noted that the highly evaluative
nature of self-report measures of mindfulness and self-
compassion may suppose a possible measurement bias that
should be overcome in future research by introducing ecolog-
ical models of how mindfulness and self-compassion work in
daily life (Kaplan et al. 2018).

Despite all of these limitations, an important strength of the
present study was the use of a suitable active control condition
that comprised the same “therapeutic intensity” level as the
intervention group, thus eluding possible placebo effects.
Furthermore, the similar distribution of socio-demographic
characteristics between groups did not require the introduction
of statistical controls, which would have undermined statisti-
cal power even more. In summary, the ABCT intervention
added to TAU contributed to gain mindful and self-
compassion skills, and proved to be more effective than relax-
ation therapy added to TAU in the treatment of FM functional
status and comorbid anxiety and depressive symptomatology.
Further, the self-compassion component of common humani-
ty appeared to be a relevant mediating active ingredient of
treatment to reduce comorbid anxiety and depressive symp-
toms, although it remains unclear whether other variables—
such as attachment style—might also exert a mechanistic role.
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