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Introduction: Irritable bowel syndrome and fibromyalgia share similar pathophysiologic mechanisms including sensitization of peripheral and central pain pathways, autonomic dysfunction and are often co-diagnosed. Co-diagnosed patients experience increased symptom severity, mental health comorbidities, and decreased quality of life. The role of mind-body interventions, which have significant effects on central pain syndromes and autonomic dysregulation, have not been well-described in co-diagnosed patients. The aim of this state-of-the art narrative review is to explore the relationship between irritable bowel syndrome and fibromyalgia, and to evaluate the current evidence and mechanism of action of mind-body therapies in these two conditions.

Methods: The PubMed database was searched without date restrictions for articles published in English using the following keywords: fibromyalgia, irritable bowel syndrome, mind-body interventions, cognitive behavioral therapy, mindfulness based stress reduction, and yoga.

Results: Mind-body interventions resulted in improved patient-reported outcomes, and are effective for irritable bowel syndrome and fibromyalgia individually. Specifically, cognitive behavioral therapy and yoga trials showed decreased symptom severity, improved mental health, sleep and quality of life for both conditions individually, while yoga trials demonstrated similar benefits with improvements in both physical outcomes (gastrointestinal symptoms, pain/tenderness scores, insomnia, and physical functioning), mental health outcomes (anxiety, depression, gastrointestinal-specific anxiety, and catastrophizing), and quality of life, possibly due to alterations in autonomic activity.

Conclusion: Mind-body interventions especially CBT and yoga improve patient-reported outcomes in both irritable bowel syndrome and fibromyalgia individually. However, limited available data in co-diagnosed patients warrant high quality trials to better tailor programs to patient needs.
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1 Introduction

Irritable Bowel Syndrome (IBS) is a prevalent disorder that affects 7–21% of the population worldwide, and 12% of Canadians (1, 2). IBS is characterized by abdominal pain and altered bowel habits and is classified according to the primary bowel habit: IBS-D (diarrhea predominant), IBS-C (constipation predominant), and IBS-M (mixed), with some patients migrating between subtypes (1, 2). The etiology of IBS is multifactorial with aberrant brain-gut interactions (1) at its core. Patients with IBS have a poor quality of life owing to the severity of gut symptoms as well as associated comorbidities, including somatic pain disorders and psychiatric disorders (1). High symptom burden in IBS is associated with lost productivity and work absenteeism, accounting for at least $20 billion a year and cost of $9,993 per patient, and 3.5 million physician visits in the United States (3–5).

Current literature suggests that a strong relationship exists between fibromyalgia (FM) and IBS (6). FM is characterized by chronic widespread pain, headaches, sleep disturbances, difficulty concentrating, depression, and fatigue (7, 8). FM has a global prevalence of 2.7% [range 2–8% (9)]. Like IBS [3:1 ratio (4)], FM is more prevalent in women compared to men [6:1 (9)]. FM costs $8,561 per patient per year in lost productivity and work absenteeism, with direct medical costs that are three times higher than in patients without FM, highlighting its significant burden (10, 11).

FM and IBS have substantial symptom overlap and are frequently co-diagnosed (6). They have common comorbidities including other functional gastrointestinal disorders, pain syndromes (12) and psychiatric conditions including depression (13), suggesting that they share a common pathogenesis. Both disorders are difficult to treat with conventional pharmacotherapies (14–16). Up to 50% of IBS patients and 91% of FM patients seek non-pharmacologic or complementary and alternative treatments to manage their symptoms (17, 18). Thus it is critical to understand how evidence-based non-pharmacologic therapies can be used to treat these disorders.

Mind-body interventions (MBI) are effective in symptom improvement, stress relief, cognitive flexibility, and improved attention and concentration, suggesting these may modify central pain pathways, and/or autonomic dysfunction in both IBS and FM (3, 19–22). It is imperative to understand how MBIs can be used as adjunctive treatments in co-diagnosed IBS and FM. The aim of this study is to review the current literature to describe the prevalence, comorbidities, and shared pathophysiology of co-diagnosed IBS and FM. We also discuss the rationale and evidence for MBI as a therapeutic strategy in these disorders. We focus on mindfulness, cognitive behavioral therapy and yoga because of their popularity among patients and the quality of available clinical studies.



2 Methodology

Our methodology consisted of a PubMed search without date restrictions for articles published in English using the following keywords: Fibromyalgia, Irritable Bowel Syndrome, Mind-body interventions, Cognitive behavioral therapy (CBT), Mindfulness based stress reduction (MBSR), and Yoga. Variations of these keywords were also used; mindfulness, MBSR, MBI, IBS, and FM/Fibromyalgia Syndrome (FMS). Both primary and secondary articles were used to synthesize this review.



3 The relationship between IBS and FM

IBS patients report symptoms of bloating, abdominal pain, and altered bowel habits such as constipation or diarrhea (1). Extraintestinal symptoms include headache, insomnia, fatigue, and palpitations (4). FM presents with unexplained musculoskeletal and widespread pain along with fatigue, sleep disturbances, and altered bowel habits (4, 6, 12). Diagnostic criteria involves assessment of defined tender points using the 2016 fibromyalgia survey with widespread pain on both sides of the body (23), although variability exists in presentations (12).

A systematic review (n = 14 studies) reported the prevalence of IBS in FM to be 32.5% (range 28–59%), whereas 73% of patients with FM reported altered bowel habits (6). Despite shared comorbidities and symptoms, the prevalence of FM in IBS has not been well-defined. There is a discordance in prevalence estimates, ranging from 48% (range 32–77%) to 12.9% (95% CI 12.7–13.1) from a systematic review (n = 30 studies) and meta-analysis (n = 65 studies), likely as a consequence of differing study designs (24, 25).

Amongst FM patients, bowel symptoms occur frequently: bloating (65.4%), abdominal pain (57.1%), fecal incontinence (56%), constipation (52.9%), alternating diarrhea and constipation (21.3%), and diarrhea alone [6% (6)]. Interestingly, FM predominates in patients with IBS-C (6). Both FM and IBS affect women more and overlap with depression, anxiety, sleep difficulties, fatigue, and chronic headaches (1, 6, 12). Psychiatric disorders are highly prevalent in both conditions. For instance, 30–50% and 30% of patients with functional gastrointestinal disorders report anxiety, and depression, respectively (26). In IBS, a prevalence of 39.1 and 23.8% exists for anxiety and depression, respectively, affecting the IBS-C type most (27, 28). Moreover, 38% of IBS patients report suicidal ideation (29). In comparison, FM has a prevalence of 32% for mood disorders, 63% for depression, with 32.5% of patients reporting suicidal ideation (13, 24, 30).



4 Common pathophysiologic basis in IBS and FM


4.1 Central sensitization and altered neurotransmission

An altered central pain state, characterized by increased neuronal excitability resulting in hyperalgesia (increased pain intensity from a painful stimulus), as well as allodynia (pain caused by a non-painful stimulus), is the first proposed common mechanism underpinning FM and IBS (31). Both FM and IBS patients show enhanced activation of ascending excitatory pain pathways, and dampening of descending inhibitory pain pathways (12, 32, 33). This results in heightened activation of central pain circuits and in the processing of negative emotions in the brain. Patients with IBS and FM individually show greater activation of brain areas associated with pain, negative emotions, memory retrieval, and attention to sensory stimuli compared to healthy participants (26, 34–37). In FM, functional MRI studies demonstrate heightened pain processing in subcortical and cortical regions in response to mild pressure that is perceived as normal touch for those without FM (38). In IBS, MRI studies demonstrate abnormal brain responses to painful visceral stimuli, such as rectal distention (39) as well as abnormal brain activity and connectivity at rest (26, 40) suggesting that abnormal central pain processing is a key component of both IBS and FM.



4.2 Somatic/visceral hypersensitivity

IBS is characterized by visceral hypersensitivity while FM is characterized by somatic hypersensitivity. Those with co-diagnosed IBS and FM show somatic hyperalgesia with lower pain thresholds and higher pain frequency and severity, whilst those with only IBS demonstrate somatic hypoalgesia (41).

Peripheral sensitization of nociceptors (pain-sensing neurons) contributes to hypersensitivity in both IBS (35) and FM (7). Peripheral nociceptors, either at the level of the gut wall, or at the level of the skin and joints, express receptors for mediators (e.g., proteases, cytokines, histamine, and bradykinin) which are released in response to cell damage or injury. These mediators can sensitize nociceptors, leading to increased neuronal excitability. In turn, nociceptors release substance P and calcitonin gene related peptide, which augment the inflammatory response at the level of the periphery and activate central pain pathways, thus contributing to central sensitization (7, 35).



4.3 Autonomic dysfunction

Both IBS and FM are associated with increased sympathetic tone and activation of the hypothalamic-pituitary-adrenal (HPA) axis, which is associated with disturbances in gut motility (6, 24, 42, 43). This suggests why MBIs may be effective for both disorders as they are thought to increase parasympathetic activity (3) and dampen sympathetic outflow.



4.4 Gut microbial dysbiosis

An altered gut microbiome is hypothesized to contribute to the pathophysiology of IBS and FM, although is more extensively characterized in IBS. Dysbiosis, or a change in the gut microbiome composition, has been shown in both disorders (44–46), with an altered Firmicutes to Bacteroidetes ratio observed at a phyla level, although the data are heterogeneous. IBS is associated with a high Firmicutes to Bacteroidetes ratio (45, 46) whereas in a study comparing 54 FM patients and 36 healthy individuals, a low Firmicutes to Bacteroidetes ratio (44) was observed. A decrease in Firmicutes has also been associated with major depressive disorder which is comorbid in IBS and FM (47). However, it is unknown whether these changes in the gut microbiome are a cause or consequence of altered gut motility. Further studies are warranted to understand the causative role of dysbiosis in both conditions.



4.5 Psychological basis

There is strong evidence that psychological comorbidities in IBS increase stress reactivity and amplify somatic sensations (24). Patients with IBS or FM report increased adverse early life events (48), a perceived lack of social support, and increased association of stressful life events to symptoms (26, 49). In addition, IBS and FM share a behavioral component called “catastrophization” (envisioning the worst possible scenario for an action or exaggerating a painful experience) which correlates with pain severity, presenting a potential therapeutic target for MBIs (1, 24).




5 Impact on quality of life


5.1 Psychological

A meta-analysis found a strong correlation between medically unexplained symptoms and increased depression/anxiety in IBS and FM (50). In IBS, a positive correlation was seen between somatic and psychiatric comorbidities, increased health care seeking, and reduced quality of life (51). Major depressive disorder is the most common psychiatric comorbidity in FM and IBS (4, 13). However, FM is characterized by lower anxiety scores than IBS (50).



5.2 Sleep and fatigue

Sleep disturbances contribute to pain, as lack of sleep impairs descending pain inhibitory pathways, impairing an individual’s ability to cope with pain (52). Sleep disorders are highly common in IBS and FM, with studies estimating a prevalence of 33% in IBS (48) and 92.9% in FM (53). More than 50% of FM patients meet criteria for insomnia; non-restorative sleep in these patients is associated with heightened pain, cognitive arousal and catastrophization (32). FM patients report morning stiffness, fatigue, and pain; hence improving the sleep quality by employing exercise is effective (54). In addition, fatigue contributes to poor health in both conditions. There is a median comorbidity of 51% for chronic fatigue syndrome in IBS and 76% in FM. Patients with comorbid chronic fatigue have 57% loss of productivity and 37% decline in household income (48, 55, 56) compared to those without. Furthermore, patients with co-diagnosed FM and IBS experience increased fatigue and symptom severity compared to those with FM or IBS alone (6). Taken together, a co-diagnosis of both FM and IBS results in significantly increased fatigue, poor sleep, and impaired quality of life, suggesting a need for therapies aimed at improving these common symptoms. Given the role of stress and anxiety in exacerbating chronic pain in both conditions, it would be important to engage patients in therapies which address these concerns.




6 Mind-body interventions

Mind-body interventions (MBI) are alternative treatment options that allow active participation of patients in their health. This is done through introspective practices that involve self-observation, meditation, relaxation exercises such as breathing, and non-judgmental acceptance of both internal (emotions, breathing, etc.) and external events (noises, smells, etc.) known as mindfulness (57). This review will focus on: (a) Mindfulness MBIs such as Mindfulness-based stress reduction, Mindfulness-Based Cognitive Therapy, Mindful Socioemotional Regulation Intervention, and Tai Chi; (b) Cognitive Behavioral Therapy (CBT); and (c) Yoga. A summary of randomized controlled trials examining MBIs for FM and IBS is found in Tables 1, 2, respectively.


TABLE 1    Mind-body randomized control trials for Fibromyalgia.
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TABLE 2    Mind-body randomized control trials for IBS.
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6.1 Mindfulness

Mindfulness is used to treat both IBS and FM (20, 58–66). A recent meta-analysis suggests mindfulness and acceptance-based interventions result in moderate improvements in pain, sleep, quality of life, anxiety and depression in FM (67). In IBS, a recent systematic review highlights improvements in psychological wellbeing, catastrophizing, and pain coping efficacy with mindfulness (20). Another online mindfulness trial demonstrated a significant improvement in the IBS quality of life and GI-Specific Anxiety, with 42% of intervention participants reporting decreased IBS symptoms compared to a 12% increase in controls (65). Other trials show significant improvements in IBS symptom severity, quality of life and anxiety with mindfulness therapy, compared to controls (64, 65, 68) (Table 2). Moreover, the improvement in symptom severity was maintained at a 6 month follow-up in the intervention group (64).

In FM, a web-based mindful socioemotional regulation intervention improved pain, stress coping, social engagement, and loneliness in comparison to a health education control group (20, 66) (Table 1). Another randomized controlled trial found significant decreases in stress, and sleep disturbances, suggesting those with greater at-home practice had decreased symptom severity (63). The proposed mechanisms of action of mindfulness is through decreased sympathetic outflow and HPA axis activation (57), with associated changes in brain connectivity resulting in enhanced self-regulation through the modulation of emotions, self-compassion, and body awareness (69, 70).



6.2 Cognitive behavioral therapy

Cognitive Behavioral Therapy (CBT) involves altering unhelpful patterns of thinking (cognitive bias) to alleviate stress, and improve self-regulation (68). CBT has also shown promising outcomes with reducing catastrophizing through Acceptance and Commitment Therapy. This allows participants to reflect on their thoughts and sensations, effectively reducing psychological symptoms and facilitating pain acceptance, thus improving quality of life (71, 72). Although the mechanism behind such psychological interventions is unclear, an improvement in illness-specific thoughts, beliefs and perceptions or cognitive bias has been postulated (73). In both IBS and FM, CBT results in decreased symptom severity, improved mental health and quality of life (32, 65, 68, 74–79).

The Cognitive Activation Theory of Stress hypothesizes that insomnia causes changes in the HPA axis, the central nervous system, and increases sympathetic activity, causing higher pain sensitivity (32). In turn, pain prevents restful sleep. Patients can undergo CBT specifically aimed at treating insomnia to reduce chronic arousal, improve sleep quality, and consequently pain.

In IBS, there have been four trials of CBT which reported benefits on symptom severity (65, 68, 77–79) (Table 2). A 24-month follow up comparing telephone CBT, web CBT and a treatment as usual group found greatest reduction of symptom severity in the telephone-CBT group (77). Patients receiving a 10 week course of CBT who achieved a positive response by week 4 (termed as rapid responders) experienced symptomatic reduction that was maintained at 3 month follow up (78). Similarly, a trial of CBT in female IBS patients found reduced pain catastrophizing, and improved quality of life compared to waitlist controls (68). A meta-analysis demonstrates CBT was most effective with long-term or continuous home practice (80, 81).



6.3 Yoga

Yoga combines techniques of different MBIs including breath work, movement, and meditation, showing promising benefits in chronic diseases such as cancer, IBS, as well as mental illnesses (82–84). Yoga improves balance, strength, and mobility, and allows non-judgmental observation of thoughts. Schumann et al. suggest it is a safe and feasible therapy for IBS because it improves symptom severity, quality of life, physical functioning and anxiety (85) (Table 2), however, more high quality clinical trials are needed to determine efficacy (85–92). The proposed mechanisms includes changes in autonomic outflow, as well as changes in central connectivity in the brain (69, 93–95). Moreover, breathing influences autonomic activity; in yoga, this is demonstrated through decreased sympathetic and increased parasympathetic activity (3, 59). In comparison to other therapies such as Mindfulness-based stress reduction, a low-FODMAP diet, and physical exercise (but not CBT), yoga was shown to be superior in improving quality of life, GI symptom severity and reducing stress and anxiety (3). Yoga programs inclusive of different breathing exercises, postures and meditation have beneficial effects on symptom severity in comparison to CBT; thus yoga programs with multiple modalities of mindfulness may provide more benefits (3). Although larger studies are needed, preliminary studies in adults and adolescents suggest that clinically meaningful improvement in IBS symptoms and sleep quality is experienced from yoga (86–89). However, qualitative studies demonstrate the need for better adherence strategies, social support, and yoga programs tailored for IBS (88, 89). For example, yoga delivered in a group setting was found to be more effective with engaged participants (71).

Yoga also demonstrates benefits in FM (59, 96–98) (Table 1). A trial with female FM patients comparing a Yoga Awareness program to a wait-listed control showed decreased anxiety (by 42.2%), depression (41.5%), emotional distress (30%), and fatigue (29.9%) in the intervention group (31, 59, 60). Sustained improvements were seen at 3 month follow-up, with greater impact when adhering to at-home yoga practice (59, 60). A pilot study with daily home practice showed reductions in catastrophization and pain, which were maintained at 6 month follow-up (98). A gentle Hatha Yoga program improved FM physical symptoms, assessed with the Fibromyalgia Impact Questionnaire (97). Interestingly, Yoga in combination with Tui Na massage (targeting meridians and acupuncture points on the body) showed promising results in pain reduction (96). Thus, multiple modalities of yoga demonstrate clinical benefit in FM.




7 Limitations and future directions

A strong relationship between FM and IBS is evident through their pathogenesis. The current evidence base for MBIs in the treatment of IBS and FM is growing. Studies have demonstrated multiple physical and mental health benefits, along with safety and feasibility. To our knowledge, high quality studies such as large randomized control trials assessing the efficacy of MBIs in co-diagnosed patients with IBS and FM are lacking. Therefore, we recommend that future studies testing the feasibility and efficacy of MBIs should use an active comparator groups and be tailored toward the patient to increase intervention effectiveness. Gaps in the literature include assessment of optimal MBI duration, frequency, components (single vs. multimodal) and delivery (online vs. in-person).

Our review has several limitations. First, the heterogeneity of the MBIs chosen for discussion included only the most investigated interventions among IBS and FM patients. Second, assessing MBI efficacy is challenging given the examined studies differ greatly in their methodologies. This limits the generalizability of the results, and the specific recommendations (MBI type, dose, and frequency) that can be made for co-diagnosed IBS and FM.

Until further data from high-quality trials are available to inform a definitive approach to yoga interventions in co-diagnosed patients, yoga practice involving postures, breathing, and meditation may be recommended at a dose of 30 min daily, five times weekly. These recommendations are in parallel to widely accepted physical activity guidelines and from studies that demonstrate similar integrated approach to yoga intervention and dosage achieve improved outcomes (99, 100).

Lastly, studies should also evaluate potential mechanisms of action of MBIs such as microbiome alteration, neuroendocrine/neuroimmune responses, and autonomic outflow.



8 Conclusion

Negative impacts on patient quality of life and mental health arising from comorbid FM and IBS, and limited data on co-diagnosed patients warrant study of effective interventions. MBIs such as CBT and yoga are impactful and leverage one of many potential pathophysiological mechanisms. Future interventions should aim toward tailoring yoga programs in combination with other MBIs to meet the needs of IBS and FM patients.
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Intervention: 6 week MBCT
Population: Adult female IBS patients

Mean age: 35.48
(n=31)

diagnosed by Rome III waitlist control
Mean age: 35.58 condition

(n =36)

Components:

MBCT-IBS: Body awareness, behaviors and
emotional reactivity, and coping; session
included meditation, psychoeducation relevant
to IBS, discussion of home practice, and
inquiry.

Duration and frequency:

2 h sessions per week for 6 weeks. A 1-week
break after the fifth session.

Home practice: 1 h

Intervention: 8 week MBSR Mean age: 44
Population: Adults with IBS diagnosed by (SD012.6)
Rome IIT (n=47)

Mean age: 45 (12.4) wait-list control
(n=43) participants
Components:

MBSR: Participants were taught meditation
techniques, body awareness skills, general
psychoeducation, and Yoga in a didactic
classroom format.

Duration and frequency: 8-week MBSR
program

group sessions of 90 min duration plusa 3-h
morning workshop between weeks 6 and 7.
Home practice:

Encouraged. 52-page booklet and two CDs to

aid home practice.

67 female patients
with IBS (aged
18-65 years), Rome
111, English fluency,
normal vision

90 patients
diagnosed with IBS
(18 or older), Rome
I criteria diagnosis

by gastroenterologist

Baseline, after 2
treatment sessions,
at posttreatment,
and at 6-week

follow-up.

Pre- and
post-intervention
and at 6-month

follow-up

Greater reductions
in IBS symptoms in
MBCT than waitlist
and improvements
in quality of life
maintained
post-treatment in
MBCT group.

Reduced symptom
severity for both
groups (waitlist and
MBSR), with more
improvement in
MBSR group (50%
participants and
30.7% reduction)
than wait-list (21%
participants and
5.2% reduction)

34% (n = 23)
of participants |completed the

Improvement in pain 56 participants
levels and pain
intratreatment

catastrophizing at withdrew

posttreatment. from the study |assessment, 48 for
the posttreatment
assessment and 44
for the follow-up

assessment

Both improved in overall MBSR: 44%
mood, QOL, and Waitlist: 23%
spirituality and 6 month
follow up
Stress symptoms reduced MBSR: 17%
Waitlist: 6%

of MBSR classes
attended: six out of|
maintained at 6 months. nine (including
3-h silent retreat).
from pre- to
post-intervention for the
MBSR treatment group,
with results maintained

at 6-month follow-up

The mean number Not reported
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Shahabi et al.
(92)
(United States)

Everitt et al. (77)
(United
Kingdom)

Intervention: 16 biweekly Iyengar yoga
Population: Adul
Rome IIT

Mean age = 34.7 + 11.6

(n=17)

Components: Iyengar yoga postures consisting

IBS patients diagnosed by

of seated poses, inversions, backbends, twists,

and supine poses.

Duration and frequency:
Iyengar Yoga 16 biweekly group sessions for
60 min and

Home practice: Encouraged

Mean
age =39+
(n=10)

Moderate intensity

5.0

outdoor walking,

non-aerobic led by
an instructor.
Additional

discussion during

each walking session
Duration and
frequency: Same as
yoga

Home practice:
Encouraged

Intervention: 8 week Telephone-CBT, web-CBT | (n = 105)

Population: Adult patients with refractory IBS
diagnosed by Rome III

Mean age: not reported
Therapist-delivered telephone CBT
(telephone-CBT group) (n =119)
Duration and frequency: 1-h telephone
sessions, 8 times

Web-based CBT with minimal therapist
support (web-CBT group) (n = 99)
Duration and frequency: 2.5-h therapist
support via phone

Home practice: Not applicable

Treatment as usual
(TAU group):
continuation of
current medication,
and consultant

follow ups

35 IBS patients
(18-65) ROME

111 criteria, Male and
Female

558 adults with

Baseline, 8 weeks,

6 months

3 months, 6 months,

refractory IBS. Rome |12 months,

11

IBS-SSS > 7, offered
first-line therapies
and IBS symptoms
for 12 months or

longer.

24-month

Yoga group shows |Walking group shows | Yoga: 14.3%

decreases in improvements in
symptom severity, |negative affects, and state
visceral sensitivity, |anxiety.
whereas walking

group shows

decreases in

symptom severity

and anxiety.

However, GI

symptoms returned

to baseline levels at

6-month follow-up

for yoga group,

whereas for walking

they continued to

decrease.

Home practice was

common in walking
group.
Sustained Lower anxiety in the

telephone-CBT group

Not reported
improvements in
both CBT groups
(telephone CBT and
web CBT) at

24 months.
Symptom severity
was lower in the
telephone-CBT

group.

Walking: 8.6% |14.2 + 2.0/16

Yoga: Not reported

classes

Walking:

13.8 £3.1/16

classes

Telephone CBT: |41 adverse

29 (16%) events;

Web CBT: 57 gastrointestinal,

(31%) musculoskeletal,

TAU: 0 (0%) and
psychological
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Intervention and population

Comparison

Inclusion
criteria

Assessments

Results
(primary
outcomes)

Results
(secondary
outcomes)

Attrition

Compliance Adverse

events

Kuttner et al. Intervention: 4 weeks yoga Mean age = 28 Adolescents Baseline, 4 weeks Significant reduction |Lower levels of Not reported |Not reported Not reported
(89) (Canada) |Population: Adolescents with IBS, diagnosed by|13.83 & 1.89 (11-18), Rome I in gastrointestinal  |functional disability,

Romel (n=11) symptoms in yoga |emotion-focused coping

Mean age = 14.36 £ 2.10 wait-list control group. and anxiety than

(n=14) group adolescents in the

Components: control group.

Yoga: focused abdominal breathing, selected Qualitative findings:

poses and regulated deep relaxed breathing Participants found Yoga

Duration and frequency: helpful, enjoyable, and

h instructional session once followed by easy to do.

4 weeks of daily practice.

Home Practice: at-home practice using a DVD

for 4 weeks.
Evans et al. (88) |Intervention: 6 week Iyengar yoga Mean age not 18 adolescents and  |Baseline, 6 weeks Half the participants | Improvementin QOL, |Yoga group: |Not reported Not reported
(United States) |Population: Adolescents with IBS, diagnosed by|reported. young adults in intervention fatigue, and physical Baseline: 24%

Rome III wait-list control (14-26), RAP, or group experienced |functioning. (10/12 yoga

Mean age = 16.4 group (n =22) ROME 111, reduction in classes)

(n=29)

Components: Iyengar yoga: Carefully selected
poses for IBS ranging from standing, reclining,
and seated poses, to forward bends, back bends,
and supported inversions.

Duration and frequency:

6 weeks of 1.5-h classes, twice per week.

Home practice: Suggested but not mandatory.

English-speaking
and able to provide
consent

gastrointestinal
symptoms, disability,
sleep problems, and
fatigue compared to

non-responders.
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Intervention and population

Comparison

Inclusion
criteria

Assessments

Results
(primary
outcomes)

Results
(secondary
outcomes)

Attrition

Compliance

Adverse
events

Carson etal. (59, 60) | Intervention: 8-week yoga of awareness Mean age: 55.8 (8.9) 53 female FM  |Baseline (2 weeks  |Patients in the yoga |Not reported Not reported | Yoga completion Not
(United States) program (n=28) patients before yoga group showed an rate: 91% reported

Population: Diagnosed FM female wait-listed standard care |(>21 years), intervention), Improvement in

patients—ACR criteria ACR criteria for |post-treatment pain, fatigue, and

Mean age: 51.4 (SD: 13.7) at least 1 year, mood components.

(n=25) treatment for At 3-month

Components: FM > 3 months follow-up, myalgic

Yoga of Awareness program: Gentle score and number of

stretching, mindfulness meditation, tender points was

breathing techniques, presentations on reduced.

yoga application to coping, and group

discussions.

Duration and frequency: 8-week program

once-per-week 120 min group classes

(7-12 patients in each group)

Home practice: Encouraged home practice

for 20-40 min per day, 5-7 days per week

guided by a DVD
DaSilvaetal (96) |Intervention: 8-week relaxing yoga Mean age: 444 £11.0 |40 FMS women |Baseline (1 week RY and RYT showed |Not reported Not reported | Not reported Not
(Brazil) Population: Diagnosed FM female (n=16) (25-60) before start of decreased pain reported

patients—ACR criteria relaxing yoga ACR 1990 treatment), scores with RY pain

Mean age: 46.3 + 8.9 plus touch (RYT) with  |criteria 4-6 weeks scores much lower in

(n=17) Tui Na post-treatment follow-up. Addition

Components: Relaxing yoga (RY): Simple
postures of stretching according to
Gharote’s methodology, diaphragmatic
yogic breathing, relaxation technique
focusing on attention to major body parts,
principles of yogic philosophy were read by’
the therapist at the end

Duration and frequency: 8 weekly sessions
of relaxing yoga (RY) 50 min each

Home practice: Encouraged to maintain

regular yoga practice

Tui Na comprised of
sliding

(“tui fa”) and pressuring
(“na fa”) maneuvers.
Home practice: Not
reported

of touch contributed
to greater
improvement
whereas yoga

reduced pain.
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Schmidt et al. (61)
(Germany)

Rudrud (97)
(United States)

Intervention: 8 week MBSR plus yoga
Population: Diagnosed FM female
patients—ACR criteria

Mean age: 53.4 8.7

(n=53)

Components: MBSR including Yoga:

Mindfulness practices, yoga postures, and
mindfulness during stressful situations,
and social interactions.

Duration and frequency: 2.5-h session
every week for 8 weeks and an additional
7-h all day session on a weekend.

Groups of up to 12 participants and one
instructor were set up.

Home practice: Daily homework

assignments of 45-60 min.

Intervention: 8 week gentle Hatha yoga
Population: physician diagnosed FM
female patients

Mean age: not reported

(n=10)

Components: Nostril breathing, gentle
standing poses, seated postures, and body
awareness

Duration and frequency: 2 times per week
for 8 weeks

Home practice: Not suggested to
participants, but reported in

recommendations

Active control Women with Short-term
intervention FM

(18-70 years),
ACR criteria,

German

follow-up, 8 weeks
Mean age:

5194+9.2

(n=56)

Wait-list control group
Mean age: 52.3 +10.9

(n=59)

Study used both active

and wait-list control.

postintervention

language,

interest in

participating

Active control group was
similar to MBSR
intervention group,
however active control
did not have a 7-h all day
session. Components
include Jacobson
Progressive muscle
Relaxation training
(PMR), and
fibromyalgia-specific
gentle stretching

exercises.

None Women with Baseline,
physician
diagnosed FM

aged 39-64 years

post-intervention

were included in
this study.
Participants
were required to
have no other
health
conditions that
would limit their
ability to
participate in

yoga.

All groups showed
an improvement in
HRQoL at
short-term

follow-up, whereas

Positive change in 6 of 8 |Not reported
outcomes for MBSR.

Active treatment group

Not reported

at postintervention
showed decrease in

MBSR group showed |anxiety compared to

more benefits pre to |waitlist and MBSR show

post-treatment.

Quantitative: 70%
participants report

decrease in FM

related pain. Tender

point evaluation also

indicated reduced
pain.

Qualitative:
Participants report
experiencing more
pain in the first few
weeks of classes.

higher mindfulness
compared to active

group.

2/10 did not
complete the

Not reported 2/10 withdrew

program

Not
reported

Not
reported
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Davis and Zautra
(66) (United States)

Intervention: 6-week MSER

Population: Physician diagnosed female
FM patients

Mean age: 46.14 years

(n=39)

Components:

MSER: mindfulness meditation (for
emotional regulation, and pain
acceptance), and mindful awareness skills
to build social bonds

Duration and frequency: A 12-module
(15 min each) online intervention for

6 weeks.

Home practice: Encouraged to practice
skills learned in the module over next
several days. Audio recording of mindful

meditation provided.

Mean age = 46.14 years |79 FM patients |Baseline,

(N =40) 18 or older, post-treatment
Components: understand

Health tips (HT) English, have a

involved daily habits of |physician

healthy living. modules |diagnosis of FM

covered a health behavior|and access to the
concern (e.g., diet, internet
exercise, and sleep).

Duration and frequency:

Same as MSER.

Home practice: None

HT: 5%
MSER: 15%

MSER group showed Not reported
improved pain
coping efficacy,
positive affect, and
social engagement,
whereas HT either
did not improve or
remained
unchanged.
Patients with
previous depression
showed improved
loneliness, family
stress, and positive
affect in the MSER
but not in the HT

group.

HT: 63%
MSER: 49%

Not
reported

This table shows the trials that evaluate mind-body therapies for fibromyalgia. MBCT, mindfulness-based cognitive therapy; MBSR, mindfulness-based stress reduction; CBT, cognitive behavioral therapy; MSER, mindful socioemotional regulation
intervention; RAP, recurrent abdominal pain; HRQoL, health related quality of life; FIQ, fibromyalgia impact questionnaire; VAS, visual analog scales; FIQR, fibromyalgia impact questionnaire revised; PGIC, the patient global impression of change; SF-36,
short form-36; PHQ-15, patient health questionnaire; IBS-SSS, IBS symptom severity scale; STAL the state-trait anxiety inventory; HADS, hospital anxiety and depression scale; S, Cohen perceives stress scale; PSQ, perceived stress questionnaire; BAQ,
body awareness questionnaire; TAU, treatment as usual; IBS-SSS, irritable bowel syndrome symptom severity score; WSAS, work and social adjustment scale; PCS, pain catastrophizing scale; C-SOSIL, symptoms of stress; BPL, brief pain inventory; S1,

primary somatosensory cortex.
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Wang et al. (62) Intervention: 12-24 weeks Tai Chi Mean age: 50.9 (12.5) 226 adults with |Baseline, 24 weeks, |Pain improved more |Anxiety improvementin |12 week Tai Chi: 62% 154 Adverse

(United States) Population: Diagnosed FM patients—ACR |(n = 75) fibromyalgia, |52 weeks at 24th week than  |tai chi group. evaluation: 183 | Aerobic exercise: events:
1990 and 2010 criteria Components: 21 years or older, 12th week. Both groups showed (81%) 40% Tai Chi: 117
Mean age: 1 session x 12-week group: 53.0 | Aerobic exercise: low who met ACR At 24 weeks, reduced use of pain and |completed it Aerobic
(SD: 12.6); 2 session x 12 week group: intensity movements, 1990 and 2010 combined tai chi depression medications |24 weeks: 181 exercise: 37
52.1(10.3); 1 session x 24 week group: 50.8|and dynamic and static |criteria, passed a groups reported over time. (80%)
(11.8); 2 session x 24 week group: 52.1 stretching with a gradual |mini-mental significantly 52 weeks: 158
(13.3) increase in duration of  |state improved pain (70%)
(n=151) exercise. examination, compared to the
Components: Duration and frequency: |and had no aerobic exercise
Tai Chi: Warm-up, tai chi principles, Aerobic exercise, other group.
meditative exercises, breathing techniques, |24 weeks, twice weekly  |complementary
and relaxation. for 60 min. and alternative
Duration and frequency: One of four Home practice: medicine within
classic tai chi interventions, 60 min each, |Encouraged to do 30 min the past
12 or 24 weeks, once or twice weekly. of aerobic exercise daily, |6 months or
Home practice: Encouraged to do 30 min  |and after intervention as |other serious
of tai chi daily, and after intervention as well. health condition
well.
Cash etal. (63) Intervention: 8 week MBSR (n=40) 91 female FM  |Baseline, Reduced stress, sleep |Reductions in painand | Illness-based Not reported Not
(Brazil) Population: Physician diagnosed FM wait-list control patients 18 years post-treatment, and |disturbances, fatigue, symptom severity. absences: 25% reported
female patients participants and older, with |2-month follow-up |and symptom
Mean age: Not reported (n = 51) physician severity (75%
Components: diagnosis of FM participants) in the
MBSR: intervention group.
Attention-focusing, body awareness, sitting Reduced CAR
meditation and multiple simple yoga post-treatment was
postures to encourage relaxation. nearly significant.
Duration and frequency: At-home practice
8-week MBSR program; weekly 2.5-h associated with less
sessions including meditation, yoga symptom severity.

postures, and discussion.
Home practice: Encouraged to do 45 min

per day at home practice.
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Lazaridou et al. (76)
(United States)

Lazaridou et al. (98)
(United States)

Intervention: 4 week CBT
Population: Diagnosed FM female
patients—ACR criteria

Mean age: 45.7 + 12.2

(n=38)

Components:

CBT: Emotional regulation, pain
self-management, catastrophizing,
relaxation techniques, etc.

Duration and frequency: CBT for 4 weeks.

60-to 70-min visits each week

Home practice: Written exercises

Intervention: 6 week yoga

(n=38)

Fibromyalgia education
(control): received CBT
following completion of
their posttreatment

No homework.

No control comparison

Population: Diagnosed FM patients—ACR |group

2011 criteria
Mean age: 48.5 + 13.9
(N =42)

Components: Yoga: asanas, pranayama,

pratyahara, and meditation.

Duration and frequency: Yoga for 6 weeks,

1.5 h sessions in groups of roughly 10

participants.

Home practice: 30 min videos for regular

home practice

6 FM patients. |Baseline,
8 or older, post-treatment, and
rheumatologist- |6-month follow-up.
diagnosed FM

for at least

year, Wolfe

etal.

ACR criteria,

PCS score of at

east 21.

18-75years of |Baseline, 6 weeks
age with a
diagnosis of FM
according to
2011 criteria for
over 6 months,
average pain
score >4/10,
sleep
disturbance
defined as
Pittsburgh Sleep
Quality Index
(PSQD)

score > 5, speaks
English, access
to technology,
and physically
able to commit

to yoga

Improvement in PCS Brain connectivity

and BDI pain

interference scores at| reductions in PCS
6-month follow-up. |associated with
alterations in S1

connectivity.

Improvement in Not reported
pain symptoms.

Greater home

practice, yielded

greater decrease in

pain

Significant

association between

anxiety and

catastrophizing

analysis shows

1 participant
dropped out

10 participants
dropped out

Not reported

74% (N = 36)

completion rate

Not
reported

Not
reported





