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Abstract
Objective Previous studies suggest mindfulness is associated with pain and depression. However, its impact in individuals with
fibromyalgia remains unclear. We examined associations between mindfulness and physical and psychological symptoms, pain
interference, and quality of life in fibromyalgia patients.
Methods We performed a cross-sectional analysis on baseline data from a fibromyalgia clinical trial. Mindfulness was assessed
using the Five Facet Mindfulness Questionnaire (FFMQ). Pearson’s correlations and multivariable linear regression models were
used to evaluate associations between mindfulness and fibromyalgia impact, pain interference, physical function, depression,
anxiety, stress, self-efficacy, and health-related quality of life. We also examined whether mindfulness moderated associations
between fibromyalgia impact and psychological outcomes.
Results A total of 177 participants (age 52.0 £ 12.2 (SD) years; 93.2% women; 58.8% white; body mass index 30.1 £6.7 kg/mz;
FFMQ score 131.3 +£20.7; Revised Fibromyalgia Impact Questionnaire score 57.0 + 19.4) were included. Higher total mindful-
ness was significantly associated with lower fibromyalgia impact (r=—0.25), pain interference (r=—0.31), stress (»r=—10.56),
anxiety (»=—0.58), depression (»=—0.54), and better mental health-related quality of life (» = 0.57). Describing, Acting-with-
awareness, and Non-judging facets of mindfulness were also associated with these outcomes. Mindfulness moderated the effect
of fibromyalgia impact on anxiety (interaction P=0.01).
Conclusion Higher mindfulness is associated with less pain interference, lower impact of fibromyalgia, and better psychological
health and quality of life in people with fibromyalgia. Mindfulness moderates the influence of fibromyalgia impact on anxiety,
suggesting mindfulness may alter how patients cope with fibromyalgia. Future studies should assess how mind-body therapies
aiming to cultivate mindfulness may impact the well-being of patients with fibromyalgia.
Key points * Higher mindfulness was associated with better psychological health and lower overall impact of fibromyalgia.

» Mindfulness moderated the relationship between overall fibromyalgia impact and anxiety.
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Fibromyalgia is one of the most common chronic musculo-
skeletal pain conditions and the second most common rheu-
matic disorder in the USA, with women predominantly affect-
ed [1]. It is characterized by chronic widespread musculoskel-
etal pain, pervasive somatic and psychological distress, im-
pairment of social and physical function, and reduced overall
quality of life [2]. These diverse symptoms synergistically
create greater overall symptom severity than individual symp-
toms would alone [3]. Fibromyalgia patients also report higher
levels of emotional dysregulation compared to other patients
experiencing similar levels of pain [2]. No treatments are
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currently recommended for effectively managing these multi-
dimensional symptoms of fibromyalgia.

Mindfulness is a state of increased self-regulated attention
with an open, curious, and non-judgmental mind toward one’s
present experience. Higher levels of mindfulness are associat-
ed with better physical and psychological outcomes in clinical
and community populations, including in patients with chron-
ic pain [4—10], indicating that mindfulness may play a critical
role in an individual’s relationship with their physical and
psychological distress. However, no study has investigated
mindfulness as a moderator of psychological outcomes in fi-
bromyalgia. Mindfulness has recently been characterized to be
composed of five distinct dimensions: Observing, Describing,
Acting-with-awareness, Non-judging, and Non-reacting [11,
12]. These facets of mindfulness differ in their associations
with health outcomes [4—-10, 13—17]. The Describing,
Acting-with-awareness, and Non-judging facets are often sim-
ilarly associated with better psychological health. Analyzing
mindfulness by individual facet may help us further elucidate
the mechanism by which mindfulness impacts health out-
comes and will guide future implementation of mindfulness-
based mind-body therapies.

The objective of this study is to evaluate how mindfulness
is associated with physical and psychological outcomes in
patients with fibromyalgia. We also investigate how mindful-
ness may improve one’s ability to cope with the overall impact
of fibromyalgia. We hypothesize that higher mindfulness, es-
pecially the Acting-with-awareness, Describing, and Non-
judging facets, will be associated with better physical and
psychological health, less pain interference, and better quality
of life. We also hypothesize that mindfulness may moderate
the effect of fibromyalgia impact on psychological health.

Patients and methods
Study design

We performed a secondary, cross-sectional analysis of data
obtained from a baseline screening evaluation in a single
center, randomized clinical trial comparing Tai Chi to a
standardized aerobic exercise regimen for participants with
fibromyalgia. All data were collected at Tufts Medical
Center, an academic, urban tertiary hospital located in
Boston, Massachusetts. This study was approved by
Tufts Medical Center Institutional Review Board and
granted by the National Center for Complementary and
Integrative Health of the National Institutes of Health.
Signed informed consent was obtained from each study
participant. A detailed protocol was previously published
in reference to recruitment, intervention, and follow-up
procedures [18].
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Eligibility criteria

Eligible participants were (1) aged 21 years or older and (2)
fulfilled the American College of Rheumatology (ACR) 1990
classification criteria and the ACR 2010 diagnostic criteria for
fibromyalgia [19, 20]. Individuals were excluded if they had
(1) prior experience with Tai Chi training or similar types of
complementary and alternative medicine (e.g., Qi Gong or
yoga) in the past year; (2) serious medical conditions limiting
ability to participate in the Tai Chi or aerobic exercise program
including dementia, neurological disease, cancer, cardiovas-
cular disease, pulmonary disease, metabolic disease, renal dis-
ease, and liver disease; (3) diagnosed medical conditions that
are known to contribute to fibromyalgia symptomatology,
such as thyroid disease, inflammatory arthritis, systemic lupus
erythematosus, rheumatoid arthritis, myositis, vasculitis, or
Sjogren’s syndrome; (4) an inability to pass the Physical
Activity Readiness Questionnaire (PAR-Q); (5) scored less
than 24 on the Mini-Mental Status Examination [21]; (6) plans
to relocate from the region during the trial period; (7) verbal
confirmation of pregnancy or planned pregnancy during the
study period; or (8) were non-English speaking.

Screening procedures

At the baseline screening evaluation, participants completed a
pre-randomization assessment battery consisting of standard-
ized measures that evaluated general health and functional
status and physical, psychological, and psychosocial function-
ing measures. In addition, a rheumatologist completed a man-
ual tender point survey to confirm diagnosis. All randomized
participants who completed the Five Facet Mindfulness
Questionnaire (FFMQ) were included in this study.

Measures
Mindfulness

Mindfulness was measured by the FFMQ, a validated 39-
question instrument that assesses overall mindfulness as well
as its five subscales (Observing, Describing, Acting-with-
awareness, Non-judging, and Non-reactivity) on a 5-point
Likert scale where higher scores reflect higher mindfulness
[5, 11, 17]. Total scores range from 39 to 195. The subscales
are as follows: the Observing facet (8-items, range 8—40) mea-
sures the capacity to attend to internal or external experiences,
such as sensations, thoughts, and emotions; the Describing
facet (8-items, range 8—40) measures the aptitude to convey
internal experiences with words; the Acting-with-awareness
facet (8-items, range 8—40) measures the ability to intention-
ally attend to activities that are unfolding in the moment; the
Non-judging of inner experience facet (8-items, range 8—40)
measures the propensity to apply a non-evaluative stance
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toward thoughts and feelings; and the Non-reactivity to inner
experience facet (7-items, range 7—35) measures the inclina-
tion to allow thoughts and feelings to oscillate without becom-
ing engrossed in them [11].

Fibromyalgia impact

Fibromyalgia impact was measured by the Revised
Fibromyalgia Impact Questionnaire (FIQR). The FIQR is a
21-item, validated self-report instrument that assesses func-
tion, overall impact, and symptoms over the past 7 days
[22]. The total scores, calculated from the three subscales,
range from 0 to 100. Higher scores indicate greater
dysfunction.

Pain interference

Pain interference was assessed using the PROMIS Adult Short
Form: Pain Interference version 1.0 instrument. PROMIS-
Pain Interference measures the extent to which pain interferes
with a patient’s physical, mental, emotional, and social activ-
ities in the past 7 days and is highly reliable [23]. It consists of
6 items measured on a 5-point Likert scale. Raw scores were
converted into ¢ scores, ranging from 41 to 78.3, with higher
scores representing greater pain interference [24].

Symptom severity

The Symptom Severity Scale (SS) is a widely used, two-part
instrument that enables assessment of fibromyalgia-related
symptoms over the past week [20]. The SS score is the sum
of the scaled severity of symptoms and the extent of somatic
symptoms in general. The final score ranges between 0 and
12, with higher scores indicating greater symptom severity
[20].

Patient’s global assessment

The Patient’s Global Assessment is a visual analogue scale
(VAS) completed by the participant, with scores ranging from
0 to 10. Higher scores represent increased severity of fibro-
myalgia symptoms. This is a common tool for assessment of
rheumatic conditions [25, 26].

Stress

The Perceived Stress Scale (PSS) is an internally reliable,
widely used inventory used to measure perceptions of stress
[27]. This 10-item scale is designed to assess the extent to
which one’s life feels unpredictable, uncontrollable, and/or
overloaded in the past month. Total scores range from 0 to
40, and higher scores reflect greater perceived levels of stress.

Anxiety and depression

The Hospital Anxiety and Depression Scale (HADS) is a val-
idated, 14-question, self-report inventory that measures levels
of anxiety and depression with separate 7-question subscales
[28, 29]. Scores range from 0 to 21 and higher scores indicate
worse symptoms.

Coping strategies

The Coping Strategies Questionnaire (CSQ) is a 7-item, well-
validated, self-report scale used to assess the use of pain cop-
ing mechanisms through seven subscales—one behavioral
and six cognitive—scored from 0 to 6, where higher scores
indicate better coping strategies [30, 31].

Health-related quality of life

Health-Related Quality of Life was assessed using the 36-Item
Short Form Health Survey (SF-36), a broad measure of health
status with well-documented psychometric properties [32].
The SF-36 consists of 36 items measured on Likert-type scales
and are related to eight dimensions of well-being: vitality,
physical functioning, bodily pain, general health perceptions,
physical role functioning, emotional role functioning, social
role functioning, and mental health. Questions are trans-
formed into a point scale ranging from 0 to 100, and higher
scores indicate better perceived health status. Two aggregate
scores were obtained: the Physical Component Summary
(PCS) score and the Mental Component Summary (MCS)
score. The SF-36 has high internal consistency of domains
and is valid in groups reporting different levels of ill-health
[33].

Self-efficacy

Self-efficacy is the perception that one has the power to pro-
duce a desired outcome [34]. Participants’ confidence in their
ability to manage their fibromyalgia symptoms was assessed
using the validated 8-item Arthritis Self-Efficacy Scale
(ASES-8) [35]. Eight questions were rated on a 10-point
Likert scale, and the total score is the average of the eight
responses. Higher scores indicate greater self-efficacy.

Functional testing

The 6-min walking test is an accepted measure of physical
functional ability [36]. Participants are directed to walk as
far as possible in 6 min and are urged throughout its duration
to travel as far as possible. The total distance covered is re-
corded in meters.
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Table 1 Demographic and

clinical characteristics of Variables Mean + SD
participants (n=177)
Age, years 52.0+122
Sex, n (%)
Female 165 (93.2)
Race, n (%)
White 104 (58.8)
Black 43 (24.3)
Other 30 (16.9)
Level of education, n (%)
High school or less 67 (16.3)
Trade, technical school or some college 29 (45.5)
College or graduate degree 81 (38.2)
Body mass index, kg/m? 30.1+6.7
Duration of disease, years 13.1+10.1
Revised Fibromyalgia Impact Questionnaire (range 0—100)* 57.0+£19.4
PROMIS Pain Interference (range 41-78.3)* 65.2+£59
Symptom severity (range 0—12)* 8.7+£2.0
Global Visual Analogue Scale (range 0-10)* 6.1+2.0
Perceived Stress Scale (range 0-40)* 20.0+7.1
Hospital Anxiety and Depression Scale (range 0-21)*
Anxiety 89+4.1
Depression 7.6+4.1
Coping Strategies Questionnaire (range 0—42) 154+9.0
Short Form-36 (range 0—100)
Physical Component Summary 299+74
Mental Component Summary 40.5+10.9
Arthritis Self-Efficacy Scale-8 (range 1-10) 52+2.1
6-Minute Walking Test (meters) 394.7+83.4
Five Facet Mindfulness Questionnaire
Total (range 39-195) 131.3+20.7
Observing (range 8-40) 29.5+5.7
Describing (range 8-40) 27.8+6.2
Acting-with-awareness (range 8—40) 249+6.8
Non-judging (range 8—40) 274+75
Non-reacting (range 7-35) 21.7+49

*Designates tests with higher scores indicating worse outcomes; better outcomes unmarked

TPROMIS Pain Interference reported in ¢ scores

Statistical analysis

All data were initially examined visually and statistically for
normality of distribution, and values are presented as means =
standard deviation (SD) unless otherwise stated. Pearson’s
correlation was performed to assess associations between
mindfulness and measures of physical and psychological
health and quality of life. Multivariable linear regression was
conducted to examine the relationships between facets of
mindfulness and health outcomes. Analyses were controlled
for age, gender, race, body mass index (BMI), and education.
These variables were selected as potential confounders based
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on similar studies of mindfulness and chronic pain conditions.
Model diagnostics were performed to identify potential influ-
ential points. Model assumptions and appropriateness were
examined graphically and analytically. We also performed in-
teraction analysis to determine whether mindfulness operated
as a moderator in the relationship between fibromyalgia im-
pact and anxiety, depression, and perceived stress. Interaction
software was used to create the interaction analysis plot [37].
Mindfulness was divided into three groups for the interaction
analyses based on total FFMQ values: total scores one stan-
dard deviation above the mean (High), below the mean (Low),
or within one standard deviation of the mean (Med). SAS 9.4
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Table 2

Pearson correlation coefficients between mindfulness facets and health measures

Mindfulness (total FFMQ and facets), » (p value)

Total Observing Describing Acting-with-awareness Non-judging Non-reacting
FIQR* —0.25(<0.001) 0.07 (0.33) —0.17(0.02) —0.24 (0.001) —0.30 (< 0.001) —0.13(0.10)
PROMIS Pain* —0.31(0.001) —0.04(0.55) —0.26(<0.001) —0.25(0.001) - 0.26(<0.001) -0.19(0.01)
Symptom Severity* -0.33(<0.001) 0.01(0.93) —0.21(0.005) - 0.37 (< 0.001) - 0.30 (< 0.001) —0.14 (0.06)
Patient’s Global Assessment* —0.11 (0.16) -0.01(0.94) —0.08 (0.27) —0.06 (0.45) -0.12 (0.11) —0.07 (0.34)
PSS* =056 (<0.001) —0.07(0.38) —037(<0.00) —0.56(<0.001) = 0.50(<0.001) —0.28(<0.001)
HADS-Anxiety* - 0.58(<0.001) -0.11(0.14) —0.33(<0.001) - 0.54(<0.00]) = 0.57(<0.001) —0.28(0.001)
HADS-Depression* =054(<0.001) —0.190.01) —038(<0.00) —0.47(<0.001) =040 (<0.001) - 0.30(<0.001)
CSQ =040 (<0.001) —0.02(0.75) =—0.28¢(<0.001) - 0.33(<0.001) - 0.43(<0.001) —0.17(0.02)
SF-36-PCS -0.09 (0.21) -0.09 (0.25) —0.07 (0.39) —0.04 (0.62) —0.06 (0.46) —0.08 (0.32)
SF-36-MCS 0.57 (< 0.001) 0.14 (0.06) 0.35 (< 0.001) 0.48 (< 0.001) 0.51 (<0.001) 0.34 (< 0.001)
ASES-8 0.29 (< 0.001) 0.20 (0.008) 0.17 (0.02) 0.22 (0.003) 0.13 (0.09) 0.26 (< 0.001)
6-Minute Walk 0.05 (0.54) 0.08 (0.28) 0.09 (0.22) —0.08 (0.33) 0.03 (0.69) 0.04 (0.60)

FFMQ Five Facet Mindfulness Questionnaire, F/QOR Revised Fibromyalgia Impact Questionnaire, PROMIS Pain PROMIS Pain Interference Short
Form, PSS Perceived Stress Scale, HADS Hospital Anxiety and Depression Scale (Anxiety and Depression components), CSQ Coping Strategies
Questionnaire, SF-36 Medical Outcomes Short Form-36 (PCS Physical Component Summary, MCS Mental Component Summary), ASES-8 Arthritis

Self-Efficacy Scale, and 6-Minute Walk 6-Minute Walking Test
Italic items met statistical significance

*Indicates tests with higher scores indicating worse outcomes; better outcomes unmarked

was used for all other analyses. Significance level was set at
P <0.05. No correction was made for multiple testing.

Results

Baseline demographics and clinical characteristics of the 177
participants are presented in Table 1. The mean = SD age was
52.0+£12.2 years; 93.2% were female; 58.8% were white;
38.2% had at least a college degree, and the average BMI
was 30.1+6.7 kg/m®. The mean disease duration was 13.1

+10.1 years. FIQR scores demonstrated moderate to severe
fibromyalgia in most participants with an average score of
57.0 (SD=19.4). The mean total mindfulness was 131.3
(SD =20.7), with mean scores of five individual facets rang-
ing from 21.7 to 29.5.

Table 2 shows that higher mindfulness was significantly
associated with lower fibromyalgia impact (»=—0.25,
P <0.001), less pain interference (r=—0.31, P<0.001), less
stress (r=—0.56, P<0.001), less anxiety (r=—0.58,
P <0.001), and less depression (r=—10.54, P<0.001).
Higher mindfulness was also associated with better coping
skills (r=—0.40, P<0.001), better self-efficacy (r=0.29,
P=0.001), and better mental component of quality of life
(r=0.57, P<0.001). Of the five facets of mindfulness, the
Non-reacting and Observing facets were not significantly as-
sociated with overall fibromyalgia impact. The Observing fac-
et was also not associated with stress and anxiety. No facets of
mindfulness were associated with the Patient’s Global

Assessment, physical component of quality of life, and the
6-min walking test.

Table 3 shows that most associations among mindfulness
and outcomes remained unchanged after adjusting for age,
gender, race, education, and BMI. However, the association
between Observing and SF-36-MCS became significant (P =
0.02), and Non-reacting and coping skills became non-
significant (P=0.15).

Moderation effects

We found that the relationship between fibromyalgia impact
and anxiety was moderated by mindfulness (P=0.01), as il-
lustrated by the difference in slope between the three mindful-
ness groups (Fig. 1). Of note, participants with greater fibro-
myalgia impact were likely to have more anxiety, regardless of
mindfulness score. However, participants in the higher mind-
fulness group tended to have lower anxiety than those in lower
mindfulness groups. The difference in anxiety between low
and high mindfulness groups was greatest at high degrees of
fibromyalgia impact.

We found the associations between fibromyalgia impact and
depression (P =0.82) (Fig. 2a) or stress (P=0.94) (Fig. 2b)
were not moderated by mindfulness. Furthermore, no signifi-
cant moderation by mindfulness was found for the associations
between pain interference and anxiety, depression, or stress.
Similarly, no significant moderation by mindfulness was found
for the associations between Patient’s Global Assessment and
anxiety, depression, or stress (data not shown).
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Discussion

This is the first study to examine the role of mindfulness in
pain interference, physical function, psychological health out-
comes, and overall quality of life of individuals with fibromy-
algia. Our results suggest that higher levels of mindfulness
tend to be associated with less pain interference, lower fibro-
myalgia impact, and better psychological health, coping skills,
and mental health-related quality of life. We also found sig-
nificant associations between these health outcomes and three
facets of mindfulness: Describing, Acting-with-awareness,
and Non-judging. Of note, the Observing facet was only sig-
nificantly associated with depression, mental component of
quality of life, and self-efficacy.

We also found that mindfulness significantly moderated the
effect of overall fibromyalgia impact on anxiety. This suggests
that mindfulness may serve to weaken the relationship be-
tween fibromyalgia impact and the development of anxiety,
particularly, in patients with greater fibromyalgia impact. This
finding indicates that patients with higher mindfulness may
better cope with high levels of overall fibromyalgia impact,
leading to better psychological symptoms [38].

Our findings are largely consistent with current literature
exploring the relationships between mindfulness and psycho-
logical health [5, 6, 8, 16, 39]. For example, several previous
studies reported that mindfulness and its five facets were sig-
nificantly associated with better mental component of quality
of life and less depression, stress, and anxiety [4, 7, 8, 10, 16].
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Fig. 2 a Interaction between fibromyalgia impact and depression
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stress (interaction P =0.94). FIQR Revised Fibromyalgia Impact
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sion subscale, PSS Perceived Stress Scale. Higher scores reflect worse
symptoms

@ Springer



1744

Clin Rheumatol (2019) 38:1737-1745

Our results also align with the recent finding that mindfulness
has significant associations with perceived stress in people
with fibromyalgia [40]. In addition, the results agree with
our previous study which found three facets of mindfulness
(Describing, Acting-with-awareness, and Non-judging) were
associated with better psychological outcomes, and mindful-
ness moderated the effect of pain on a negative psychological
outcome in patients with knee osteoarthritis [8].

Contrary to our results, one study of patients seeking treat-
ment for mood disorders and anxiety found the Acting-with-
awareness facet was not significantly related to anxiety or
depression [14]. In addition, other studies have implicated
stress as a mediator of the effect of psychological health fac-
tors on fibromyalgia symptoms, but the association between
fibromyalgia impact and stress was not moderated by mind-
fulness in our study [41, 42]. There is also conflicting evi-
dence on the associations between the Observing facet of
mindfulness and fibromyalgia symptoms, which our study
found to be insignificant [15, 39, 43]. Overall, these discrep-
ancies highlight the need for more studies examining the true
associations between mindfulness in fibromyalgia and other
chronic pain populations.

Our study has limitations. First, the cross-sectional design
restricts our ability to infer causality about the associations
between mindfulness and health outcomes. While we found
significant associations between mindfulness and fibromyalgia
impact, it remains unknown whether higher mindfulness
causes lower fibromyalgia impact, or vice versa [15]. Due to
the secondary nature of our analysis, our results should be
confirmed in prospective studies designed to evaluate the as-
sociation between mindfulness and these health outcomes in
fibromyalgia patients. Second, our study sample was not epi-
demiologically representative of all fibromyalgia patients. Our
sample had higher average total Five Facet Mindfulness
Questionnaire (FFMQ) scores than other community and clin-
ical samples in studies that measured FFMQ [5, 7, 10, 13, 15,
17] and also had lower fibromyalgia impact scores than partic-
ipants in two online fibromyalgia studies [15, 44]. It is unclear
how high mindfulness and lower fibromyalgia impact in our
study sample impacted our findings. Despite these differences,
the participants were representative of fibromyalgia patients
likely to be encountered in a clinical setting. There are some
concerns that the FFMQ may not be sensitive to changes be-
tween interventions in a randomized trial [45]. Unfortunately,
we were unable to answer this question as our parent trial was
not designed to test the validation of FFMQ and the right
variables were not collected. This is an analysis of secondary
outcome; therefore, we did not power the study to detect any
differences between treatment arms for FFMQ.

In conclusion, this study found that higher mindfulness is
associated with better psychological well-being, less pain in-
terference, and lower overall impact in patients with fibromy-
algia. Three facets of mindfulness (Acting-with-awareness,
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Describing, and Non-judging) were strongly associated with
less fibromyalgia impact, anxiety, depression, stress, and bet-
ter quality of life. Furthermore, our results suggest that mind-
fulness may reduce the degree of anxiety that develops as a
result of increasing fibromyalgia impact severity. In conjunc-
tion, these findings may inform how mind-body therapies are
utilized to increase mindfulness in those with fibromyalgia.
Further studies are needed to assess whether the cultivation
of mindfulness may lead to improved coping with the physical
and psychological symptoms of fibromyalgia.
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