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Abstract

Introduction: Chronic pain is a major public health problem. Due to the persistent, costly, and complex nature
of chronic pain, there is a need for new safe and effective treatments. Integrative breathwork interventions, or
therapeutic styles of conscious breathing, have promise as novel treatments for chronic pain. The primary objec-
tive of this proof-of-concept study was to examine the feasibility, acceptability, and clinical significance of an
integrative breathwork intervention for adults with chronic pain.
Methods: Participants with chronic pain and without prior breathwork experience were eligible for this study.

Participants completed online surveys at baseline, 2-week, and 6-week follow-ups as well as a brief survey
immediately before and after the single group breathwork session. Guided Respiration Mindfulness Therapy
(GRMT) was the integrative breathwork intervention that involved 1 hour of conscious connected breathing
while engaging in somatically focused mindfulness and relaxation.
Results: A total of 11 participants were enrolled into this study, and 10 completed the breathwork session.

The intervention was rated as highly acceptable (M = 9.3, standard deviation [SD] = 1.9) and satisfying
(M = 9.7, SD = 0.5). All participants recommended the intervention to someone else suffering from chronic
pain. There were large, clinically meaningful improvements in pain intensity and pain interference from base-
line to the 2-week (mean difference [MD] = -2.9) and 6-week (MD = -3.5) follow-ups.
Conclusion:A single group session of GRMT was shown to be highly acceptable, satisfying, and potentially

helpful to individuals with chronic pain. The findings demonstrated proof of concept, with most participants
reporting a clinically meaningful improvement in pain outcomes through the follow-ups. Additional research on
integrative breathwork interventions for chronic pain is warranted.

Keywords: breathing, breathwork, chronic pain, intervention development, mindfulness

Introduction

C hronic pain is a major public health problem. It impacts
>100 million people worldwide and continues to rise in

prevalence and disease burden.1 Chronic pain is a complex
condition that is influenced by multiple interacting biologi-
cal, psychological, and social factors.2 This biopsychosocial
model of chronic pain emphasizes the importance of integra-
tive treatments to help restore function and improve quality
of life for the whole person, rather than solely targeting pain
relief.3 While many treatment options are available for

chronic pain, they tend to have modest efficacy along with
high costs and risks.4 Nonpharmacological interventions are
recommended as first-line treatments for chronic pain and are
growing in interest as standalone or complementary options
to manage pain-related symptoms.5,6 Developing and testing
nonpharmacological interventions rooted in the biopsychoso-
cial model comprise a critical step to addressing the need for
safe, effective, and accessible chronic pain treatments.

Breathwork is a promising mind–body approach for
chronic pain and whole-person health. Breathwork is an
umbrella term to describe the conscious control of breathing
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that is often used for therapeutic benefits.7 There are a vari-
ety of styles, ranging from breathing self-management
practices that individuals can engage in on their own to
more intensive, facilitator-guided integrative breathwork
interventions. Importantly, there is a bidirectional relation-
ship between respiration and pain,8–10 stress,10,11 and emo-
tions,12,13 which suggests that individuals can modify their
breathing to influence biopsychosocial factors. Much of
the research examining breathwork and chronic pain
focuses on breathing self-management practices.14 These
include breathing techniques (e.g., slow deep breathing) or
respiratory devices that are typically used daily for approx-
imately 4–12 weeks. Preliminary evidence from various
chronic pain populations shows small improvements in
pain outcomes and small-to-large improvements in pain-
related factors, including sleep, stress, and anxiety.15,16 A
major advantage of these breathing practices is that they
are accessible, scalable, and can empower individuals to
self-manage their symptoms in daily life, such as during
particularly stressful or painful situations.17,18 However,
the lack of large, clinically meaningful improvements in
chronic pain provides rationale to examine more potent
forms of breathwork.

Integrative breathwork interventions incorporate con-
scious breathing along with other components or modalities.
This style of breathwork is engaged in a 1-on-1 or group set-
ting with a trained facilitator, who guides and supports the
therapeutic process. There are many different names for
approaches based on this style of breathwork (e.g., Transfor-
mational Breathwork, Therapeutic Breathwork, Holotropic
Breathwork, Vivation) that are mainly differentiated by their
theoretical framework and the combination of intervention
components (e.g., bodywork, music). The defining common-
ality across integrative breathwork interventions is a con-
scious connected breathing pattern where there is no pause
between inhale and exhale that is sustained for 45 min to 3
h. This conscious connected breathing technique can alter
consciousness and elicit a wide variety of physical, emo-
tional, cognitive, and spiritual experiences.7,19–23 These
types of breathwork experiences are thought to be therapeu-
tic or transformative for both clinical and healthy popula-
tions21,24–27 but have never been studied specifically for
chronic pain. Case studies and retrospective reports have
suggested that intensive styles of breathwork are safe for
most people and potentially helpful for alcohol and drug
addictions.28,29 A more recent study of individuals with
mental health disorders found that a single integrative
breathwork session can improve mindfulness, stress, and sat-
isfaction with life for up to 4 weeks.22 Of 58 participants in
that study, 97% reported somatic effects, such as strong
physical tension with eventual muscle release and relaxation.
Although there is increasing public and scientific interest in
integrative breathwork interventions,7,30 there is a need for
more high-quality studies in this new area of investigation.

Guided Respiration Mindfulness Therapy (GRMT) is a
manualized integrative breathwork intervention that is
designed for clinical practice and rigorous research.31

GRMT includes three core components: respiratory regula-
tion (i.e., conscious connected breathing), somatically
focused mindfulness, and relaxation of physical tension.
These components are the focus of every 60-min breathwork

session. Initial controlled and uncontrolled trials have
shown that multiple sessions of GRMT may improve anxi-
ety, depression, stress, and mindfulness.31–33 While its
potential as a treatment for chronic pain remains untested,
there is theoretical rationale to expect the additive or syner-
gistic effects of the intervention components for pain. For
example, increasing research suggests that mindful body
awareness and interoceptive exposure with acceptance—
techniques embedded in GRMT—may help with pain reap-
praisal and emotion regulation.34–36 Moreover, the con-
scious connected breathing pattern has been suggested to
promote the extinction of avoidance behaviors,25 which
could include resistance to feeling sensations in the body
(e.g., pain) or fear of movement—avoidance tendencies
that contribute to the maintenance of chronic pain.37,38

Other potential mechanisms of GRMT that could plausibly
reduce chronic pain include improved autonomic bal-
ance,39 normalized brain activity,19,40–43 reduced allostatic
load,44,45 increased interoceptive awareness,46,47 and deep
states of rest and relaxation.48,49

The primary aim of this proof-of-concept trial was to
examine the acceptability of GRMT among adults with
chronic pain and evaluate whether a single GRMT session
leads to clinically meaningful changes in pain intensity and
interference. These aims align with the early phases of
behavioral intervention development frameworks, where
the goal is to test whether a new intervention can prod-
uce clinically significant, rather than statistically signifi-
cant, improvements in outcomes.50–52 Single-session inter-
ventions can be beneficial for pain and pain-related
outcomes53–60 and have some advantages over longer
interventions.61 Because group breathwork sessions are
widely offered in real-world settings (e.g., workshops),
this design also represents a scalable, ecologically valid
treatment format to test. To demonstrate the plausibility of
clinically meaningful improvement, we hypothesized that
participants would report a minimal clinically important
difference in pain intensity and interference from baseline
to the 2-week follow-up.62,63 We also hypothesized high
treatment acceptability with ‡80% mean ratings on overall
acceptability and satisfaction. Evaluating whether the
study is feasible and the intervention achieves these bench-
marks of acceptability and clinical meaningfulness will
inform a go/no-go decision to progress to additional pilot
feasibility testing in anticipation of scaling up to a larger,
fully-powered trial.52,64

Methods

Trial design

This single-site, single-arm, proof-of-concept trial was
designed to evaluate the feasibility, acceptability, and clini-
cal utility of a group breathwork session for adults with
chronic pain. Participants completed online surveys at base-
line, 2-week, and 6-week follow-ups as well as a paper-and-
pencil survey before and after the breathwork session. This
study was approved by the Florida State University Institu-
tional Review Board and registered on ClinicalTrials.gov
(Identifier = NCT06455839). All participants provided writ-
ten and signed informed consent prior to engaging in the
study procedures.
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Participants

Participants were recruited from Tallahassee, FL, USA,
through a combination of local outreach and online advertis-
ing. Adults were eligible to participate if they were 18 years
of age or older, had received a formal chronic pain diagnosis,
and agreed not to begin any new treatment during the study.
Individuals were excluded if they had any prior training in
breathwork. Participants were compensated for completing
the study procedures.

Intervention

The integrative breathwork intervention, GRMT, includes
three core components. The first component is respiratory
regulation. This involves a conscious connected breathing
pattern into the upper chest, with no pause between inhala-
tion and exhalation. Breathing is in and out through the nose
or mouth, with a deep, active inhale followed by a passive,
relaxed exhale. The second component is somatically
focused mindfulness, where the instruction is to focus on the
most dominant sensation from moment-to-moment with an
orientation of acceptance. Another aspect of mindfulness
involves staying present with the breathing pattern while let-
ting go of any thoughts that arise. The last component is
relaxation, with suggestions to relax and release any areas of
tension in the body. All participants engaged in a 60-min
GRMT breathwork session.

This single-session intervention lasted for 2 h in group
sizes of 2–4 individuals. Participants completed a preinter-
vention survey and introduced themselves to the group with
their name and a brief description of their chronic pain. The
facilitator (L.L.) introduced GRMT and described the experi-
ences that participants might have during the session, includ-
ing possible transient discomfort. This included the potential
challenge of maintaining the breathing pattern, as well as the
possibility of feeling intense emotions or physical sensations
(e.g., tetany). Participants remained supine for the 60-min
GRMT breathwork session with their eyes closed. If a partic-
ipant repeatedly drifted from the breathing technique, they
were asked to sit up for a few minutes to maintain the breath-
ing pattern. During the last 5 min, participants were
instructed to let go of the conscious connected breathing
technique and allow their breath to return to its natural
rhythm while they relaxed. After the breathwork session,
participants shared their experience with the group. The
facilitator responded by normalizing participants’ experien-
ces without providing additional intervention or therapeutic
strategies. Participants were not assigned any homework or
continued practice after the session.

Measures

Sample characteristics. The baseline survey assessed
participants’ sociodemographics, including, age, sex, gender,
race, ethnicity, marital status, education level, employment,
and household income.

Feasibility. The recruitment rates included the number
of eligible participants enrolled during the 1-week recruit-
ment period. Intervention adherence was determined by cal-
culating the number of enrolled participants who completed
the 2-h intervention session.

Treatment acceptability. Treatment acceptability was
assessed immediately after the breathwork intervention using
a subset of items adapted from the Theoretical Framework of
Acceptability Questionnaire.65,66 This scale is used to measure
the acceptability of health care or behavioral interventions.
Items were rated on a 5-point scale with anchors that matched
each question. Negatively worded items were reverse-scored
prior to averaging the items together; higher scores repre-
sented greater intervention acceptability. Items to measure
general treatment acceptability and treatment satisfaction were
rated on a 10-point scale. Additional face-valid questions
were used to assess other domains of treatment acceptability.

Outcome measures

The Pain, Enjoyment, and General Activity Scale (PEG-367)
is a measure of pain intensity and pain interference that was
used to determine clinically meaningful effects. As the
PEG-3 is recommended as a primary outcome measure in
pain research, it is the planned future primary outcome mea-
sure that will be used to determine intervention efficacy if a
larger trial is indicated.68 It asks participants to rate their
pain, on average, over the past week as well as how much
their pain interfered with their enjoyment of life and general
activity on a 0- to 10-point scale. Scores were averaged;
higher scores represented greater levels of pain intensity and
pain interference. Research defines a 2-point improvement
in the PEG-3 score as clinically meaningful.62 The Patient
Global Impression of Change (PGIC) was assessed at the
follow-ups only and asked participants how much their pain
improved since the breathwork session, which is another
indicator of clinical importance.

The following measures were administered at baseline,
2-week, and 6-week follow-ups. The Pain Catastrophizing
Scale measured catastrophic thinking related to pain.69 The
PROMIS Sleep Disturbance Short-Form 6a assessed partici-
pants’ perceived sleep over the previous week.70 The Patient
Health Questionnaire-2 and Generalized Anxiety Disorder-2
assessed the frequency of depressive and anxiety symptoms
over the past 2 weeks, respectively.71,72 The PROMIS Pre-
scription Pain Medication Misuse Short-Form assessed the
frequency of behaviors related to the inappropriate use of
prescription pain medication in the past week.73 The Mind-
ful Reappraisal of Pain Scale measured the extent to which
individuals reinterpret pain in a nonthreatening, mindful
way.74 The trait version of the Nondual Awareness Dimen-
sional Assessment evaluated the frequency with which par-
ticipants reported having self-transcendent experiences in
daily life.75 Before and after the breathwork session, partici-
pants completed the state version of the Nondual Awareness
Dimensional Assessment,75 the Emotional Breakthrough
Inventory,76 and reported their current level of pain intensity
and pain unpleasantness. The PEG-3 was administered daily
for 6 weeks as an exploratory measure but was not included
in the current analyses to maintain focus on the primary
aims of this study.

Statistical analysis

Descriptive statistics were used to describe baseline char-
acteristics and study feasibility, evaluate intervention accept-
ability, and examine changes in the outcomes. Consistent
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with the models of intervention development,51 the primary
focus was on feasibility, treatment acceptability, and proof-
of-concept that the intervention could produce clinically
meaningful effects for the planned future primary outcome
measure. To demonstrate proof-of-concept, we calculated the
proportion of individuals who reported a clinically meaning-
ful improvement in pain intensity and pain interference,
which was defined as a ‡ 2-point change in the PEG-3
score.62 We also examined the number of individuals who
met the criteria for the treatment response in pain intensity
according to the Initiative on Methods, Measurement, and
Pain Assessment in Clinical Trials (IMMPACT) recommen-
dations, with 30–50% improvement representing a clinically
important effect and > 50% improvement representing a sub-
stantially clinically important effect.77 As this study was pri-
marily designed to examine intervention acceptability and
feasibility, all outcome analyses were considered exploratory.
Analyses were conducted using SPSS version 30.0.

Results

During the 1-week recruitment period (June 3–7, 2024),
15 participants were screened and deemed eligible for this
study. Four were unable to attend any breathwork session
and did not contribute the study data, resulting in a recruit-
ment rate of 73.3%. One participant withdrew prior to the
start of the intervention due to unrelated personal reasons
and only completed the baseline survey. The remaining 10
participants (90.9%) adhered to the single breathwork ses-
sion. However, it was determined that after the session, one
participant lacked sufficient English proficiency to com-
plete the postsession surveys and did not provide additional
study data.

Table 1 shows the baseline demographics and clinical
characteristics of participants. The sample was predomi-
nantly female (81.8%), with an average age of 53.1 years
(SD = 22.9, range = 19–82). Participants reported chronic
pain at multiple sites, with musculoskeletal pain being the
most common type, including persistent pain in the low
back, neck, and knees. Most participants had chronic pain
for > 5 years.

Treatment acceptability

The intervention was rated as highly acceptable (M = 9.3,
SD = 1.9) and satisfying (M = 9.7, SD = 0.5), with 90% of
participant ratings being >8 out of 10. All participants indi-
cated that they would recommend the intervention to some-
one else suffering from chronic pain. Table 2 shows the
participant responses for additional acceptability items. Par-
ticipants found that the intervention was logical and thought
that it could potentially help manage or improve their
chronic pain. They reported moderate difficulty and effort to
engage in the intervention but liked it overall. Most partici-
pants (60%) indicated that they were willing to attend at least
eight more breathwork sessions. Half of the participants
(50%) indicated that it would be reasonable to ask others
with chronic pain to attend two to four sessions; 40% indi-
cated that it would be reasonable to ask others with chronic
pain to attend at least five to eight or more sessions. There
were no adverse events or concerns with the safety of the
intervention.

Proof-of-concept

The means, SDs, and Cohen’s d effect sizes are displayed
in Table 3 for the outcome measures. There were large
within-person effect sizes for improvements in pain intensity
and pain interference from baseline to the 2-week follow-up
(d = 1.3) and 6-week follow-up (d = 1.1). A clinically mean-
ingful improvement in average pain intensity and interference
over the past week was observed in five of nine participants
at the 2-week follow-up (mean difference [MD] = -2.9, SD =
2.2) and six of nine participants at the 6-week follow-up
(MD = -3.5, SD = 3.2). When examining only the pain inten-
sity item from the PEG-3, two participants reported >50%
reductions and three reported 30%–50% reductions at the
2-week follow-up; four participants reported >50% reduc-
tions and two reported 30%–50% reductions at the 6-week
follow-up. These findings are consistent with PGIC scores, in

Table 1. Baseline Demographic and Clinical

Characteristics

Demographic characteristics (n = 11)

Age, M (SD) 53.1 (22.9)
<50 years 4
50–70 years 3
>70 years 4

Female, n (%) 9 (81.8)
Race, n (%)

Black 2 (18.2)
White 9 (81.8)

Ethnicity, n (%)
Hispanic or Latino 1 (9.1)
Not Hispanic or Latino 9 (81.8)

Married, n (%)
Never married 4 (36.4)
Married 5 (45.5)
Divorced 1 (9.1)

Highest level of education, n (%)
High school or secondary school 2 (18.2)
Associate’s or technical degree 1 (9.1)
College or baccalaureate degree 6 (54.5)
Doctoral or postgraduate degree 2 (18.2)

Employment, n (%)
Full-time 4 (36.4)
Not employed 5 (45.5)
Part-time 2 (18.2)

Household income, n (%)
<$35,000 3 (27.3)
$35,000–$50,000 1 (9.1)
$50,000–$100,000 2 (18.2)
‡$100,000 2 (18.2)
Prefer not to answer 3 (27.3)

Chronic pain locations
Back 7
Neck 3
Knee(s)/Hip(s)/Leg(s) 6
Wrist(s)/Hand(s)/Arm(s) 5
Head (Migraines/Headaches) 1

Pain duration
3–12 months 2
1–5 years 3
>5 years 6

SD, standard deviation.
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which six of nine participants reported that their pain was
much improved or very much improved at the 2-week
follow-up and five of nine at the 6-week follow-up.

As shown in Table 3, there were large effect sizes for
improvements in pain catastrophizing and sleep disturbances
from baseline to the 2- and 6-week follow-ups. A clinically
meaningful improvement in pain catastrophizing (i.e., ‡6.8-
point change)78 was observed in four of nine participants at
the 2-week follow-up (MD = -9.3, SD = 11.4) and six of
nine participants at the 6-week follow-up (MD = -11.1,
SD = 10.2). There were medium-to-large effect sizes for anx-
iety and depression at the 2- and 6-week follow-ups and
small-to-medium effect sizes for mindful reappraisal at the
follow-ups. Of the six participants who reported a pain medi-
cation prescription at baseline, there was a medium effect
size for improvement among the five participants who com-
pleted the follow-up assessments. A small effect was
observed for decreases in the trait measures of nondual
awareness at the 6-week follow-up, with no change at the
2-week follow-up.

As measured immediately before and after the breathwork
session, there were clinically meaningful changes in pain
intensity (MD = -2.3, SD = 1.3) and pain unpleasantness
(MD = -3.3, SD = 1.57). Participants reported a significant
increase in the state measure of nondual awareness during
the breathwork intervention (MD = 3.8, SD = 2.1, F = 29.8,
p < 0.001), but not for the measure of emotional break-
through (MD = 1.0, SD = 2.4, F = 1.4, p = 0.27).

Discussion

The goal of this trial was to evaluate the acceptability, fea-
sibility, and potential clinical benefits of a single group ses-
sion of GRMT in a sample of adults with chronic pain. The
integrative breathwork intervention was safe and well-
tolerated, with high levels of treatment acceptability and sat-
isfaction. Moreover, all participants reported that they would
recommend the intervention to someone else suffering from
chronic pain, and most participants were willing to attend
more than eight additional breathwork sessions. The study
was feasible, with high rates of participant recruitment and
intervention adherence. The findings demonstrated proof-of-
concept by meeting our targets of success, with most partici-
pants reporting a clinically meaningful improvement in pain
intensity and pain interference through the 2- and 6-week
follow-ups. Although this study was small and uncontrolled,
the sustained benefits are noteworthy. The large within-
person effect sizes appear to result from a single GRMT
breathwork session, without any homework or continued
engagement with a self-management practice. As this study
was the first test of an integrative breathwork intervention
for patients with chronic pain, it provides a positive signal
that additional research is warranted.

Notably, there were large improvements in pain cata-
strophizing following the session of GRMT. Pain catastroph-
izing is a key treatment target and robust mediator of
psychosocial interventions for chronic pain.53,79–81 The clini-
cally meaningful improvement in pain catastrophizing at the
2- and 6-week follow-ups was similar in magnitude to an
efficacious single-session pain intervention at 1- and
3-month follow-ups.55 While many psychosocial interven-
tions teach coping skills and pain neuroscience education,
the current study used a breathwork style that may best be
considered an experiential intervention. Participants were
guided to focus on the strongest sensation with mindful
acceptance while maintaining a continuous breathing pattern.
This practice may have led to implicit learning to reappraise
sensations, including pain, as nonthreatening.36,74 For
instance, multiple participants shared that they experienced
a new way to be with uncomfortable sensations in their
body, which could have led to a different relationship to
their pain and less pain catastrophizing over time.

Table 2. Treatment Acceptability Items

Items (1–5) M (SD)

How logical did you find the explanation for the
breathwork intervention and its components?

4.5 (0.8)

Did you like or dislike the breathwork
intervention?

4.6 (0.7)

How difficult was it to engage in the breathwork
intervention?

2.7 (1.5)

How much effort did it take to engage in the
breathwork intervention?

3.2 (1.3)

It is clear to me how the intervention could help
manage or improve my chronic pain.

4.1 (1.4)

Table 3. Clinical Outcome Measures at Baseline and Follow-Ups

Variables
Baseline
M (SD)

Two-week
follow-up
M (SD)

Effect size
(d): baseline
to 2 weeks

Six-week
follow-up
M (SD)

Effect size
(d): baseline
to 6 weeks

PEG-3 6.1 (2.2) 3.4 (1.6) 1.3 2.8 (1.8) 1.1
Pain intensity 6.0 (1.6) 3.6 (1.6) 1.6 3.0 (2.1) 1.3
Pain interference 6.1 (2.5) 3.4 (1.6) 1.2 2.7 (1.8) 1.0
Pain catastrophizing 18.6 (9.7) 9.0 (4.6) 0.81 7.4 (5.2) 1.1
Sleep disturbances (t-score) 57.1 (5.7) 51.7 (3.9) 1.6 47.2 (4.6) 1.5
Anxiety 1.9 (1.6) 0.89 (0.93) 0.76 1.0 (0.90) 0.71
Depression 2.0 (1.4) 1.4 (1.2) 0.47 1.1 (1.5) 0.83
Prescription pain medicine misuse (t-score) 43.7 (3.4) 36.3 (5.4) 0.61 41.6 (3.6) 0.50
Mindful reappraisal of pain 14.2 (8.92) 17.6 (8.08) 0.46 18.4 (12.1) 0.38
Nondual awareness dimensional assessment 31.1 (12.0) 31.00 (8.5) 0.02 29.44 (8.2) 0.31

Cohen’s d effect sizes were calculated using the sample standard deviation of the mean difference.
PEG-3, Pain, Enjoyment, and General Activity Scale.
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Following the breathwork session, there were medium-to-
large within-person effects for other biopsychosocial out-
comes, including sleep disturbances, anxiety, and depres-
sion. These pain-related symptoms can arise from chronic
pain but can also contribute to worse chronic pain over
time.82 Of the limited clinical research on integrative breath-
work interventions, preliminary studies have found reduc-
tions in stress, anxiety, and depression as well as increases in
mindfulness and quality of life.22,32,33 The small within-
person effects for mindful reappraisal and nondual aware-
ness at the follow-ups were surprising, as the breathwork
intervention included elements of mindful reappraisal. More-
over, other research has shown that a 45-min conscious con-
nected breathing session can alter consciousness to a similar
degree as that experienced under the effects of psychedelic
substances.19,27,43 These types of experiences are worth
exploring because they have been shown to mediate the
effects of various therapies for pain, addiction, depression,
and anxiety symptoms.83–86 In the current study, two partici-
pants reported a self-transcendent experience75,87 after the
breathwork session, which may have been captured by the
state, but not trait, changes in nondual awareness. Unexpect-
edly, GRMT did not lead to subjective reports of emotional
breakthrough. Integrative breathwork interventions can elicit
emotional release and catharsis, however, GRMT is consid-
ered a noncathartic style of breathwork. Additional research
is necessary to understand whether the subjective experien-
ces that are common during this style of breathwork, such as
emotionality, psychological insight, or altered conscious-
ness, are predictive of the treatment response.

While many mindfulness-based interventions have been
examined as a treatment for chronic pain,88,89 the integrative
breathwork intervention tested in this study is novel. GRMT
is better considered a respiratory-based intervention that
includes mindfulness as a component to support the variety
of experiences that can arise from altering one’s breathing,
such as intense physical sensations or emotions. Most
mindfulness-based interventions involve the sustained self-
regulation of attention to present-moment experiences (e.g.,
observation of the breath), but the component that best
defines breathwork and differentiates it is the sustained con-
scious connected breathing technique. As the respiratory sys-
tem is deeply interconnected with the nervous system and
other systems of the body, volitionally modifying one’s
breathing may have cascading effects on physiological and
psychological processes relevant to improving chronic pain
and whole-person health that are not influenced by mindful-
ness alone. For example, conscious breathing may lead to
changes in the brain,40,90,91 autonomic nervous system,92

immune system,27,93 biochemistry,93,94 biomechanics,95 and
state of consciousness.19,23,43,96 GRMT and mindfulness-
based interventions also likely share several mechanisms for
chronic pain. One promising transdiagnostic factor to inves-
tigate is interoception, or the sensing of internal body sig-
nals.7,47 Research has shown that mind–body therapies
increase interoceptive awareness, which may account for
improvements in pain outcomes.46 Given the small effect
sizes for chronic pain typically found from mindfulness-
based interventions,88,89,97 it is plausible that additional or
alternative mechanisms are engaged with integrative breath-
work interventions.

The single-session, group breathwork intervention was an
innovative treatment format that represented a naturalistic
setting (e.g., breathwork workshop). Single-session interven-
tions reduce the participant burden and address common bar-
riers to treatment adherence and treatment accessibility.54

The group format also decreases the cost of delivering the
intervention and increases the scalability to reach more indi-
viduals with fewer resources. Several studies have found that
single-session psychosocial interventions can produce clini-
cally meaningful improvements in chronic pain and pain-
related outcomes.61,98 A single session of a skills-based
intervention (“Empowered Relief”) was noninferior to
8-weeks of cognitive behavioral therapy for adults with
chronic low back pain through 6-month follow-up.53,55 For
integrative breathwork interventions, there may be a dose–
response relationship, where treatment effects are stronger
after additional sessions. Research is underway investigating
whether an 8-week version of GRMT is feasible, acceptable,
and clinically helpful for adults with chronic low back pain.

Limitations

There are several limitations for this study. First, without
a control condition, we are unable to determine whether the
changes in the outcomes were related to the treatment or
other common factors, such as time, attention, or regression
to the mean. As most participants reported chronic pain for
>5 years, it is unlikely that the effects were a result of natural
history. Nevertheless, randomized controlled trials with
appropriate comparison conditions are necessary. Second,
this study was limited by a small sample size that may be
vulnerable to self-selection bias. As this was a proof-of-
concept study, it was neither powered nor designed to test
for statistically significant effects of treatment efficacy.
Thus, the results are exploratory and focus on descriptive
statistics and clinical significance to provide initial informa-
tion about the intervention. Third, the sample comprised
patients with various chronic pain conditions. Although there
were benefits to this heterogeneity to learn about the safety,
acceptability, and preliminary efficacy of the intervention for
different types of chronic pain, future research will require
homogenous samples to make conclusions on the efficacy
for specific populations. Lastly, the results may have been
influenced by therapist effects, as the developer of GRMT
delivered the breathwork sessions. Additional research
should examine whether the effect sizes and treatment
acceptability ratings are maintained when the intervention is
delivered by trained individuals with less expertise.

Conclusion

A single group session of an integrative breathwork inter-
vention was shown to be highly acceptable, satisfying, and
potentially helpful to individuals with chronic pain. The
majority of participants reported clinically meaningful
improvements in pain intensity and pain interference that
were sustained at the 2- and 6-week follow-ups. As GRMT
has never been tested before in chronic pain populations,
this proof-of-concept study provides a positive signal that
this novel breathwork intervention may improve pain and
pain-related outcomes, including sleep disturbances, anxiety,
and depressive symptoms. Given its promise as a
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nonpharmacological intervention for chronic pain, future
research is needed to evaluate GRMT compared with an
appropriate control condition in larger randomized con-
trolled trials.
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