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Psychophysiologic symptom relief
therapy for chronic back pain:
hypothesis and trial rationale
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Chronic pain syndromes affect over one-third of the US adult population and
often lead to significant disability and a reduced quality of life. Despite their
high prevalence, causal links between chronic pain syndromes and anatomic
abnormalities are often not apparent. Most current chronic pain treatments
provide modest, if any, relief. Thus, there is a pressing need to understand the
causal mechanisms implicated in chronic pain as a means to develop more
targeted interventions for improvement in clinical outcomes and reduction in
morbidity and financial burden. In the present manuscript, we summarize the
current literature on treatment for chronic pain, and hypothesize that non-
specific chronic back pain (without a clear organic etiology, such as tumors,
infections or fractures) is of psychophysiologic origin. Based on this
hypothesis, we developed Psychophysiologic Symptom Relief Therapy (PSRT),
a novel pain reduction intervention for understanding and treating chronic
pain. In this manuscript, we provide the rationale for PSRT, which we have
tested in a pilot trial with a subsequent larger randomized trial underway. In
the proposed trial, we will evaluate whether non-specific chronic back pain
can be treated by addressing the underlying stressors and psychological
underpinnings without specific physical interventions.

KEYWORDS

chronic pain, mind-body therapy, psychophysiology, back pain, back

1 Background

Chronic pain syndromes affect nearly 100 million adults in the United States and can
substantially impair quality of life (1). Chronic pain is strongly associated with depression,
anxiety, fatigue (2-4) and a lower socioeconomic status (5). In addition, chronic pain
has major economic consequences, with the estimated annual cost to be approximately
$560-635 billion, in the United States alone, including health care expenses and
lost productivity (1).

Current models of chronic pain syndromes do not sufficiently explain the etiology for
many disorders including back pain. Without an identifiable organic etiology, these pain
syndromes are deemed “non-specific’. While components of chronic low back pain have
been associated with anatomic abnormalities (e.g., degeneration of intervertebral discs), a
definitive causal link has not been proven for many of these abnormalities (6). Previous
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reports from as early as 1946 question the role of focal anatomic or
physiologic abnormalities in leading to and sustaining a state of
chronic pain (7-9). Another proposed mechanism related to
chronic pain are trigger points. Trigger points are prevalent in
fibromyalgia and myofascial pain syndrome and are believed to
emerge from both physical factors (e.g, muscle overuse or
trauma and abnormal structural factors) and psychological
factors (e.g., stress) (10). In this model, there is a bidirectional
relationship between physical and psychological factors (11).
Current methodology in both pain management and research is
to seek physical origins of pain alone or in combination with
adjunctive psychological therapy. In the current manuscript, we
propose a paradigm shift in the search for and treatment of the
underlying etiology of non-specific chronic back pain. Our
overall scientific premise is that chronic back pain without clear
organic etiology, such as infections,

tumors, ankylosing

spondylitis, or fractures, are of psychosomatic or
psychophysiological nature. Therefore, psychological processes
precipitate and perpetuate the development of the pain. We
further hypothesize that this condition can be treated by
addressing underlying stressors, psychological underpinnings, and
fear-avoidance behaviors that perpetuate chronic pain. This
concept has previously been proposed in the lay press by Dr.
John Sarno but has not been tested rigorously in well-controlled
clinical trials (12). Hence, we developed a psychological
intervention, Psychophysiologic Symptom Relief Therapy (PSRT),
based in large part on Dr. John Sarno’s work, to target
psychophysiologic sources of chronic pain. Furthermore, we
provide a detailed rationale for PSRT as tested in our pilot study

and now being evaluated in a larger, randomized clinical trial.

2.1 The traditional paradigm: pain is caused
by a physical lesion

The traditional paradigm for describing the etiology of pain is
grounded in the hypothesis that physical injury leads to an
excitement of peripheral nerve fibers which transmit a signal to
the central nervous system leading to the subsequent feeling of
pain. Thus, the amount of pain is expected to be associated with
and proportional to the nature and degree of tissue damage.
While this makes intuitive sense and is often the case for acute
pain (burns, fractures, cuts, severe sprains etc.) and some cases
of chronic pain (cancer, chronic infection, etc.), this concept
may not broadly apply to all chronic pain. The clinical workup
of chronic low back pain often includes a number of diagnostic
tests including computed tomography (CT) and/or magnetic
resonance imaging (MRI). Imaging often either identifies
multiple non-specific findings or identifies minor findings with
no pathological significance that subsequently do not match or
explain the patients’ symptoms (6). Jensen et al. conducted MRI
examinations on individuals without back pain, finding that 52%
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of participants in this cohort had disk bulges and/or protrusions
on imaging (8). In a meta-analysis published in Spine, Endean
et al. evaluated 45 published studies assessing disc protrusion,
nerve root displacement/compression, disc degeneration, and
high intensity zones concluding that individually, none of these
abnormalities provide a clear indication that LBP (low back
pain) is attributable to underlying pathology” (6). Other studies
have found no relationship between the degree of abnormal
MRI findings and the degree of disability or intensity of low
back pain (13).

2.2 Current etiological models of chronic
pain

In the past, psychological factors were not routinely assessed
and were considered to be irrelevant to pure physiological pain.
However, over the past 4 decades, research has consistently
shown that pain is caused by a complex biopsychosocial
phenomenon (14). This biopsychosocial model describes pain as
a multifaceted interaction between physiological, psychological
(e.g., depression, anxiety), and social factors. Moreover, pain-
specific psychosocial constructs, such as catastrophizing, are
involved in the development and maintenance of chronic pain
and disability (15).

Researchers defined nonorganic signs of pain in 1980,
including findings such as non-anatomic tenderness, inconsistent
sensory changes, non-replicable pain on distraction tests and
pain with simulated movement (16). In a systematic review
published in JAMA, Chou and Shekelle found that the most
useful predictors of developing chronic back pain were
“maladaptive pain coping behaviors, nonorganic signs, functional
impairment, general health status, and presence of psychiatric
). The risk factors identified in this study do
not include physical signs or findings. Therefore, these findings

comorbidities” (

contradict the theory that chronic pain is primarily caused by a
physical lesion, challenging the traditional paradigm. This is
further supported by the fact that nonorganic signs consistently
remain strong predictors of functional performance in patients
with low back pain (18) and delay in return to work (19).
Furthermore, psychological distress and depression, even in
patients without back pain, are associated with the development
of future back pain (20, 21), and patients with chronic back pain
have substantially higher rates of depression, anxiety, and
somatization symptoms compared to patients without chronic
pain (22).

Patients with chronic back pain often have additional
symptoms and disorders that cannot be explained by the current
paradigm of pain. These include headaches, migraines, pain in
arms and legs, fibromyalgia, irritable bowel syndrome, complex
regional pain syndrome and a number of other medically
unexplained syndromes (23-27). While multiple theories have
been proposed for the linkage of these syndromes, including
centralized changes in pain sensation (28), the reason for the
overlap of these conditions is not well understood and cannot be
injury

adequately explained by the traditional peripheral
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paradigm. Experimental research on pain supports the theory that
the brain can generate pain with little to no peripheral injury or
input (29-33).

2.3 Current treatment options for chronic
pain

2.3.1 Medical treatments

Hundreds of treatments have been suggested for chronic back
pain and very few have proven effective. The Cochrane
collaboration has concluded that there is little to no high quality
evidence to support the use of ultrasound (34), traction (35),

spinal manipulation (36), chiropractic treatment (37),
transcutaneous electrical nerve stimulation (38), corticosteroid or
local anesthetic injections (39), or laser therapy (40) in the
assessment and treatment of chronic pain. Moreover, a number
of large well-controlled studies, published in the New England
Journal of Medicine, have not found any benefit of specific
exercises or bed rest (41), corticosteroid injections (42), or
transcutaneous electrical nerve stimulation (43). Even the use of
opioids in pain management (44) has limited long-term efficacy
and raises concerns about increased risk to benefit, which are
dose-dependent and include worsened mental health, addiction,
and death secondary to overdose (45, 46).

Intention-to-treat analysis in trials of surgery for lumbar
degenerative spondylolisthesis (47) and sciatica (48) found no
difference in the primary outcomes between those randomized to
surgical vs. nonsurgical treatment. Additional studies have found
no difference in long-term outcomes between spinal fusion and
non-operative treatment (49), no clinically meaningful difference
(as defined by study investigators) between disc prosthesis and
rehabilitation (50) and no difference in outcomes between
transpedicular fusion and non-surgical treatment (51). One study
reported that back pain outcomes were worse in communities

with higher rates of back surgery (52).

2.3.2 Psychological interventions for chronic pain

Learning and cognitive processes such as conditioning and
expectation, as well as psychological stress or trauma, appear to
play a primary role in predisposing for and maintaining chronic
pain. Current research suggests that this connection takes place
by creating, activating, and maintaining neural pain pathways (53).

Cognitive behavior therapy (CBT) is the most popular
psychotherapy modality for chronic pain. CBT employs a variety
of skills including goal setting, activity pacing, environmental
changes, attention management, cognitive restructuring, behavioral
experiments, and problem solving with the goal to teach clients to
successfully self-manage their pain (54). Sveinsdottir et al. (55)
found that CBT was beneficial when compared to wait-list
controls or treatment as usual but results were mixed and
inconclusive when it is compared with other active treatments. In
addition to CBT, biofeedback has been found to help in chronic
back pain with a meta-analysis finding a small to medium effect
size for the reduction of pain intensity (56).
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More recent approaches for chronic pain such as mindfulness
and acceptance-based interventions emphasize awareness of
present experience beyond pain and engaging in values-based
of these
approaches suggest that they also surpass treatment as usual but

activities despite pain (57). Recent evaluations

are not more beneficial than CBT (58-60). Nevertheless,
mindfulness-based interventions for chronic pain seem to be
effective by achieving nonreactivity to cognitions, emotions, and
physiological sensations, and can lead to decreased pain
). Therefore,

practicing mindfulness training may be beneficial by reducing

catastrophizing and improved quality of life (61,

perceived stress and decreasing the severity of chronic pain
symptoms (63). Another mechanism by which mindfulness may
improve health outcomes is by enhancing the perception of
symptom control and a focus on the present (63). A randomized
clinical trial investigated the efficacy of Mindfulness-Based Stress
Reduction (MBSR) compared to both CBT and usual care in
patients with chronic lower back pain, and results showed a
comparable reduction in pain between the CBT and MBSR
groups, highlighting the potential efficacy of MBSR in the
treatment of chronic lower back pain (64).

Opverall, existing psychological and behavioral interventions for
chronic pain aim to manage pain and help individuals accept,
rather than attempt to control, their pain experiences, and
appear to have only small to medium effects on pain and
disability outcomes. For example, a review by Williams et al,
2020 concluded that CBT has only small to medium effects on
pain, disability, and mood when compared to non-active
controls, and effects are more limited when CBT is compared
with active control conditions (65). Similarly, acceptance and
mindfulness-based interventions are most effective compared to
non-active controls, and acceptance-based therapies appear to
have limited effects on long-term pain severity (66). Overall,
though beneficial for some, CBT and mindfulness/acceptance-
based interventions alone have limitations in achieving clinically
meaningful outcomes for chronic pain patients. One limitation of
these treatment approaches is the lack of focus on significant
pain reduction or elimination as the primary outcome (with a
stronger focus on pain interference). Further, these approaches
often do not focus on the potential of the brain to not only
modulate pain, but to also generate pain experiences.

In a recent interventional trial similar to our pilot study and
our current proposal, researchers found success in psychological
treatment for chronic pain by evaluating the efficacy of changing
patients’ pain-related beliefs-identified by trial investigators as
pain reprocessing—compared to both placebo and usual care in
patients with chronic back pain (67). The study findings
highlighted that nonorganic pain maintained by fear, avoidance
of specific activities, and beliefs that pain indicates injury, could
successfully be treated through interventions aimed at shifting
patients’ beliefs about the causes and threat of their pain.
Findings from this randomized trial underscore the importance
of developing and testing new models and treatment modalities
for pain of psychophysiologic origin.

We propose a novel model and treatment approach for chronic
back pain of psychophysiologic etiology. Taking into consideration
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that these patients do not have a significant structural pathology, it
may be possible to significantly reduce or eliminate their pain,
instead of just attempting to manage the pain (68). The aim of
our model and approach is to directly communicate to patients
that pain (without clear organic pathology) is generated by the
brain, and in turn communicate to patients that significant pain
reduction (or even elimination) is possible and achievable.

2.3.3 Proposed psychophysiological mechanism
of chronic pain

Our hypothesis can be explained by the following mechanism:
psychological stressors create processes in the central nervous
system that can lead to changes in peripheral tissue, such as
pain. We hypothesize that the underlying etiology of pain is
psychophysiological but acknowledge a mechanism by which the
body’s stress response creates measurable physical changes (such
as muscle spasms) could still be present. The effects of
psychological processes on physiological changes have been
observed in a variety of contexts. For example, embarrassment
may result in vasodilation of the capillaries resulting in blushing
Takotsubo
cardiomyopathy, otherwise known as broken heart syndrome

or sudden traumatic news can result in
(28). In a pain-related example, Burns et al. have shown that
patients with low back pain develop increased activity in the
paraspinal muscles when recalling an event that made them
angry (69). In other words, back muscles may subconsciously
contract in response to anger much as facial muscles contract
with various emotions providing an outward recognizable look to
others (happiness, anger, sadness). Thus, we hypothesize that this
pain syndrome can be treated by addressing the underlying
stressors/psychological underpinnings without specific medical
interventions. Of note, our hypothesis contrasts with previous
descriptions of trigger points where a more bidirectional
central is

relationship between peripheral (physical) and

postulated (11).

Reports on functional or psychogenic backache and
backache due to stress factors were reported in the NEJM in
1946 after observing soldiers returning from the battlefield
during World War I (9). The notion that chronic pain may
originate from organic causes but persists as a manifestation of
(e.g.,
impulses that the individual is unwilling or unable to

displaced/repressed feelings hostility or aggressive

acknowledge) was formulated in 1959 (14). More recent
research has shown that the individual experience of perceived
pain is shaped by past pain exposures, stress responses,
) as well as established the link
between pain and psychopathology (70).

cognitions, and emotions (

The reports of Sarno (71) as well as the Explaining Pain model
by Moseley and Butler (72) suggest that, at least for types of pain

with no clear organic etiology, participants may benefit from an
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that that  their
psychophysiological origin. Treatment should focus on learning

explanatory model stresses pain is of
experiences allowing participants to become more aware of
emotional processes—potentially leading to pain remission or
elimination. Thus, we developed a treatment program for such
participants with non-specific chronic back pain. PSRT is a novel
pain reduction intervention that builds on a psychophysiologic
(mind-body) approach to understanding and treating chronic
pain. The intervention is based on Dr. John Sarno’s hypothesis
that chronic pain lacking an identified organic etiology is a
physical manifestation of primarily psychological processes (12).
He hypothesizes chronic pain can be treated without targeted
physical interventions by addressing underlying stressors and
psychological conflicts. Findings from previous small research
studies and case series support the hypothesis that treatment

methods targeting psychological processes can lead to
improvement in functioning and pain levels for chronic pain
patients without obvious organic causes (12, 68, 73, 74). A

related approach by Lumley et al. focusing on emotional
expression (Emotion Awareness and Expression Therapy; EAET),
resulted in better outcomes for overall symptoms-widespread
pain, physical functioning and negative affect—-compared to the
education control group in a randomized trial with fibromyalgia
patients (75). The results from additional randomized trials
evaluating EAET efficacy for patients with medically unexplained
symptoms and pain conditions including irritable bowel
syndrome and chronic urogenital pain indicate that it is effective
in reducing pain and other somatic symptoms and improving
physical functioning (76-79).

An important pillar of PSRT is to address and to challenge
fear-avoidance behaviors and beliefs. According to the classical
conditioning model, previously neutral stimuli can be linked to
the pain experience. Thus, without the need for a current
nociceptive input, this association can be coupled with physical
reactions ultimately leading to pain. For example, formerly
elicited pain-induced muscle tensions are associated with other
stimuli like bending over, or walking. Even the thought of these
activities could result in anxiety and therefore increased muscle
tension. This fear of movement, or kinesiophobia, and the
associated fear of pain, are important factors in the development

of chronic pain (80, 81).

3.1 Components of the treatment program

We have developed a program, PSRT, consisting of four
major components: increasing knowledge of the link between
the mind
desensitization (including visualization techniques), encouraging

and pain (psychophysiologic pain education),
emotional awareness/expression (decreasing emotional avoidance
or repression), and improving stress reduction skills (i.e.,
mindfulness meditation).

The goal of PSRT is to address underlying stressors and
psychological contributors (such as underlying conflicts and

aversive affective states) to nonspecific symptoms in order to
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mitigate conditioned symptom responses and fear-avoidant
behaviors. The first 4 weeks of the treatment include group
classes twice per week (90-120 min per class) and consist of
psychophysiologic ~ education,  desensitization  (including
visualization techniques), and emotional awareness exercises.
Education focuses on providing patients with information about
the role of stress and psychological processes in precipitating and
perpetuating physical symptoms. Using desensitization exercises,
participants are encouraged to approach, rather than avoid,
physical activities first through visualization (e.g., visualizing an
action that typically induces symptoms) and then through
physical exposures of feared symptom-inducing activities (e.g.,
bending). The emotional awareness (e.g., expressive writing)
exercises are introduced during the educational component of
PSRT, and are utilized throughout the treatment. The final 9
weeks of PSRT consist of a Mindfulness Based Stress Reduction
(MBSR) protocol as outlined by the Center for Mindfulness at
the University of Massachusetts (82). This portion consists of
classes once per week for a duration of 90 to 120 min and
focuses on providing participants with mindfulness skills such as
practicing awareness of breath, body scan, and sitting meditation.
Further details of the PSRT protocol can be found in the
published pilot trial manuscript (83).

Of note, PSRT shares similarities with Pain Reprocessing
Therapy (PRT), a program tested in a recently published clinical
). While PRT is similar to PSRT with

some components, there are some differences. For example, PRT

trial discussed above (

consisted of one-on-one psychotherapy with a therapist for four
weeks whereas PSRT was a structed interactive didactic program
in small group settings. The focus of PRT was on “retraining’
the brain through reframing a patients’ orientation toward pain
with an emphasis on techniques such as somatic tracking. The
study protocol stated that addressing underlying emotional
components was an adjunctive technique. In contrast, while
psychoeducational and reframing are part of PSRT, the program
also included a strong emphasis on emotional expression
techniques, achieved mostly through a series of different
journaling exercises. Both programs include re-engagement
of activities.

3.2 PSRT pilot study results

Our team conducted a pilot study to assess whether PSRT can
reduce disability and back pain bothersomeness for patients with
chronic back pain (83). The pilot study was a three-armed,
randomized trial for adults with non-specific chronic back pain
comparing PSRT to MBSR and usual care. As noted in the
original published report (83), participants were excluded if the
study team identified organic sources of pain such as but not
limited to malignancy, neurologic disorder (e.g., amyotrophic
lateral sclerosis and cauda equine syndrome), or findings of
severe spinal stenosis. Patients with disc disease were not
there
impairments) but were taken into consideration with their overall

necessarily  excluded  (unless were  neurological
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history and depending on the location/nature of the pain.
Participants randomized to PSRT received a 12 week (36 h)
based on the
Participants randomized to the active comparator arm underwent

course psychophysiologic model of pain.
an 8-week group-based MBSR program. Validated surveys were
administered to all groups at baseline and at 4, 8, 13, and 26
weeks. The primary outcome was the reduction in pain disability
measured by the Roland Disability Questionnaire (RDQ). The
mean RDQ for the PSRT group (n=11) decreased from 9.5
(+4.3) to 3.3 (£5.1) after 26 weeks which was statistically
significant compared to both MBSR (n=12) (p=0.04) and usual
care (n=12) (p=0.03). In the MBSR group the RDQ decreased
from 12.6 (+5.8) to 8.2 (+6.7) and in the usual care group it
remained nearly unchanged 8.7 (+6.4) to 8.5 (+7.6) after 26
weeks. Pain bothersomeness scores and pain-related anxiety
decreased significantly over 26 weeks in the PSRT group
compared to the MBSR and usual care groups. The results of the
pilot study suggest that PSRT is a feasible and potentially
efficacious treatment for patients with non-specific chronic back

pain (83).

3.3 PSRT clinical trial

We are currently executing a prospective randomized
interventional trial (N=150) with three study arms to evaluate
PSRT as a treatment for chronic back pain lacking an organic
etiology (NCT04689646). The trial design is similar to the pilot
study in that participants in the treatment arm will receive PSRT,
while those in the baseline control arm will proceed with their
usual care. The third study arm will serve as the “active
comparator” in which participants will receive mindfulness-based
standard for the
intervention. Pain disability (primary outcome), back pain

stress reduction, providing an internal
bothersomeness, and pain anxiety will be assessed to further

evaluate the efficacy of PSRT for chronic back pain.

In sum, we hypothesize that non-specific chronic back pain
may result from an underlying psychophysiologic process such
that psychological stressors result in the physiological output of
pain. PSRT is a program designed to treat the root of the
problem and therefore will test this hypothesis. The full
development of this hypothesis as discussed in this manuscript
and the promising results of our pilot study provide the rationale
for an ongoing large randomized trial evaluating PSRT.

draft. GT:
Conceptualization, Writing - original draft. SM: Writing -

MP: Conceptualization, Writing - original

original draft, Writing — review & editing. PH: Writing — review


https://doi.org/10.3389/fpain.2024.1328495
https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org/

Paschali et al.

& editing. JY: Writing - original draft, Writing - review & editing.

RE: Supervision, Writing - review & editing. MD:

Conceptualization, Supervision, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article.

This work received philanthropic support from Adam
D’Angelo and Jim O’Shaughnessy. JY was supported by the
National Heart, Lung, and Blood Institute of the National
Institutes of Health (grant number T32HL155020). The content
is solely the responsibility of the authors and does not necessarily
represent the official view of the National Institutes of Health.

Acknowledgments

The authors would like to thank Adam D’Angelo and Jim
O’Shaughnessy for their philanthropic support of the Mind Body

References

1. Institute of Medicine (US) Committee on Advancing Pain Research, Care, and
Education. Relieving Pain in America: A Blueprint for Transforming Prevention,
Care, Education, and Research. Washington, DC: National Academies Press
(2011). p. 13172. doi: 10.17226/13172

2. ShengJ, Liu S, Wang Y, Cui R, Zhang X. The link between depression and chronic
pain: neural mechanisms in the brain. Neural Plast. (2017) 2017:1-10. doi: 10.1155/
2017/9724371

3. Freidin MB, Wells HRR, Potter T, Livshits G, Menni C, Williams FMK.
Metabolomic markers of fatigue: association between circulating metabolome and
fatigue in women with chronic widespread pain. Biochim Biophys Acta Mol Basis
Dis. (2018) 1864(2):601-6. doi: 10.1016/j.bbadis.2017.11.025

4. Gémez Penedo JM, Rubel JA, Blattler L, Schmidt SJ, Stewart J, Egloff N, et al. The
complex interplay of pain, depression, and anxiety symptoms in patients with chronic
pain: a network approach. Clin J Pain. (2020) 36(4):249-59. doi: 10.1097/AJP.
0000000000000797

5. Riskowski JL. Associations of socioeconomic position and pain prevalence in the
United States: findings from the national health and nutrition examination survey.
Pain Med. (2014) 15(9):1508-21. doi: 10.1111/pme.12528

6. Endean A, Palmer KT, Coggon D. Potential of magnetic resonance imaging
findings to refine case definition for mechanical low back pain in epidemiological
studies: a systematic review. Spine. (2011) 36(2):160-9. doi: 10.1097/BRS.
0b013e3181cd9adb

7. Balagué F, Mannion AF, Pellisé F, Cedraschi C. Non-specific low back pain.
Lancet. (2012) 379(9814):482-91. doi: 10.1016/S0140-6736(11)60610-7

8. Jensen MC, Brant-Zawadzki MN, Obuchowski N, Modic MT, Malkasian D, Ross
JS. Magnetic resonance imaging of the lumbar spine in people without back pain.
N Engl ] Med. (1994) 331(2):69-73. doi: 10.1056/NEJM199407143310201

9. Sargent M. Psychosomatic backache. N Engl | Med. (1946) 234(13):427-30.
doi: 10.1056/NEJM194603282341301

10. Galasso A, Urits I, An D, Nguyen D, Borchart M, Yazdi C, et al. A
comprehensive review of the treatment and management of myofascial pain
syndrome. Curr Pain Headache Rep. (2020) 24(8):43. doi: 10.1007/s11916-020-
00877-5

11. Gevirtz RN, Hubbard DR, Harpin RE. Psychophysiologic treatment of chronic
lower back pain. Pro Psychol Res Pract. (1996) 27(6):561-6. doi: 10.1037/0735-7028.
27.6.561

12. Sarno J. Healing Back Pain: The Mind-Body Connection. New York, NY: Warner
Brooks Inc (1991).

13. Berg L, Hellum C, Gjertsen @, Neckelmann G, Johnsen LG, Storheim K, et al. Do
more MRI findings imply worse disability or more intense low back pain? A cross-
sectional study of candidates for lumbar disc prosthesis. Skeletal Radiol. (2013) 42
(11):1593-602. doi: 10.1007/500256-013-1700-x

Frontiers in Pain Research

10.3389/fpain.2024.1328495

Research Group. The authors also acknowledge Helena Capristo
Romanoski for her editorial assistance.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

14. Turk DC, Fillingim RB, Ohrbach R, Patel KV. Assessment of psychosocial and
functional impact of chronic pain. J Pain. (2016) 17(9):T21-49. doi: 10.1016/j.jpain.
2016.02.006

15. Edwards RR, Dworkin RH, Sullivan MD, Turk DC, Wasan AD. The role of
psychosocial processes in the development and maintenance of chronic pain.
J Pain. (2016) 17(9):T70-92. doi: 10.1016/j.jpain.2016.01.001

16. Waddell G, McCulloch JA, Kummel E, Venner RM. Nonorganic physical
signs in low-back pain. Spine. (1980) 5(2):117-25. doi: 10.1097/00007632-
198003000-00005

17. Chou R. Will this patient develop persistent disabling low back pain? JAMA.
(2010) 303(13):1295. doi: 10.1001/jama.2010.344

18. Oesch P, Meyer K, Jansen B, Mowinckel P, Bachmann S, Hagen KB. What is the
role of “nonorganic somatic components” in functional capacity evaluations in
patients with chronic nonspecific low back pain undergoing fitness for work
evaluation? Spine. (2012) 37(4):E243-50. doi: 10.1097/BRS.0b013¢31822e6088

19. Gaines WG, Hegmann KT. Effectiveness of Waddell’s nonorganic signs in
predicting a delayed return to regular work in patients experiencing acute
occupational low back pain. Spine. (1999) 24(4):396-400. doi: 10.1097/00007632-
199902150-00021

20. Croft PR, Papageorgiou AC, Ferry S, Thomas E, Jayson MIV, Silman AJ. Psychologic
distress and low back pain: evidence from a prospective study in the general population.
Spine. (1995) 20(24):2731-7. doi: 10.1097/00007632-199512150-00015

21. Currie SR, Wang J. More data on major depression as an antecedent risk factor
for first onset of chronic back pain. Psychol Med. (2005) 35(9):1275-82. doi: 10.1017/
$0033291705004952

22. Bener A, Verjee M, Dafeeah E, Falah O, Al-Juhaishi T, Schlogl J, et al.
Psychological factors: anxiety, depression, and somatization symptoms in low back
pain patients. J Pain Res. (2013) 2013(6):95-101. doi: 10.2147/JPR.S40740

23. Hagen EM, Svensen E, Eriksen HR, Thlebeek CM, Ursin H. Comorbid subjective
health complaints in low back pain. Spine. (2006) 31(13):1491-5. doi: 10.1097/01.brs.
0000219947.71168.08

24. Lapossy E, Maleitzke R, Hrycaj P, Mennet W, Miiller W. The frequency of
transition of chronic low back pain to fibromyalgia. Scand J Rheumatol. (1995) 24
(1):29-33. doi: 10.3109/03009749509095151

25. Yoon MS, Manack A, Schramm S, Fritsche G, Obermann M, Diener H-C, et al.
Chronic migraine and chronic tension-type headache are associated with concomitant
low back pain: results of the German headache consortium study. Pain. (2013) 154
(3):484-92. doi: 10.1016/j.pain.2012.12.010

26. Maxton DG, Morris JA, Whorwell PJ. Ranking of symptoms by patients with the
irritable bowel syndrome. Br Med ]. (1989) 299(6708):1138. doi: 10.1136/bmj.299.
6708.1138

frontiersin.org


https://doi.org/10.17226/13172
https://doi.org/10.1155/2017/9724371
https://doi.org/10.1155/2017/9724371
https://doi.org/10.1016/j.bbadis.2017.11.025
https://doi.org/10.1097/AJP.0000000000000797
https://doi.org/10.1097/AJP.0000000000000797
https://doi.org/10.1111/pme.12528
https://doi.org/10.1097/BRS.0b013e3181cd9adb
https://doi.org/10.1097/BRS.0b013e3181cd9adb
https://doi.org/10.1016/S0140-6736(11)60610-7
https://doi.org/10.1056/NEJM199407143310201
https://doi.org/10.1056/NEJM194603282341301
https://doi.org/10.1007/s11916-020-00877-5
https://doi.org/10.1007/s11916-020-00877-5
https://doi.org/10.1037/0735-7028.27.6.561
https://doi.org/10.1037/0735-7028.27.6.561
https://doi.org/10.1007/s00256-013-1700-x
https://doi.org/10.1016/j.jpain.2016.02.006
https://doi.org/10.1016/j.jpain.2016.02.006
https://doi.org/10.1016/j.jpain.2016.01.001
https://doi.org/10.1097/00007632-198003000-00005
https://doi.org/10.1097/00007632-198003000-00005
https://doi.org/10.1001/jama.2010.344
https://doi.org/10.1097/BRS.0b013e31822e6088
https://doi.org/10.1097/00007632-199902150-00021
https://doi.org/10.1097/00007632-199902150-00021
https://doi.org/10.1097/00007632-199512150-00015
https://doi.org/10.1017/S0033291705004952
https://doi.org/10.1017/S0033291705004952
https://doi.org/10.2147/JPR.S40740
https://doi.org/10.1097/01.brs.0000219947.71168.08
https://doi.org/10.1097/01.brs.0000219947.71168.08
https://doi.org/10.3109/03009749509095151
https://doi.org/10.1016/j.pain.2012.12.010
https://doi.org/10.1136/bmj.299.6708.1138
https://doi.org/10.1136/bmj.299.6708.1138
https://doi.org/10.3389/fpain.2024.1328495
https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org/

Paschali et al.

27. Birley T, Goebel A. Widespread pain in patients with complex regional pain
syndrome. Pain Pract. (2014) 14(6):526-31. doi: 10.1111/papr.12092

28. Maiti A, Dhoble A. Takotsubo cardiomyopathy. N Engl ] Med. (2017) 377(16):
e24. doi: 10.1056/NEJMicm1615835

29. Coleshill MJ, George DN, Mazzoni G. Placebo analgesia from a rubber hand.
J Pain. (2017) 18(9):1067-77. doi: 10.1016/.jpain.2017.04.004

30. Derbyshire SWG, Whalley MG, Stenger VA, Oakley DA. Cerebral activation
during hypnotically induced and imagined pain. NeuroImage. (2004) 23(1):392-401.
doi: 10.1016/j.neuroimage.2004.04.033

31. Hashmi JA, Baliki MN, Huang L, Baria AT, Torbey S, Hermann KM, et al.
Shape shifting pain: chronification of back pain shifts brain representation from
nociceptive to emotional circuits. Brain. (2013) 136(Pt 9):2751-68. doi: 10.1093/
brain/awt211

32. Lane RD, Waldstein SR, Critchley HD, Derbyshire SWG, Drossman DA, Wager
TD, et al. The rebirth of neuroscience in psychosomatic medicine, part II: clinical
applications and implications for research. Psychosom Med. (2009) 71(2):135-51.
doi: 10.1097/PSY.0b013e318198al1f

33. Zaki J, Wager TD, Singer T, Keysers C, Gazzola V. The anatomy of suffering:
understanding the relationship between nociceptive and empathic pain. Trends
Cogn Sci (Regul Ed). (2016) 20(4):249-59. doi: 10.1016/j.tics.2016.02.003

34. Ebadi S, Henschke N, Forogh B, Ansari NN, van Tulder MW, Babaei-Ghazani A,
et al. Therapeutic ultrasound for chronic low back pain. Cochrane Database Syst Rev.
(2020) 2020(7). doi: 10.1002/14651858.CD009169.pub3

35. Wegner I, Widyahening IS, van Tulder MW, Blomberg SE, de Vet HC, Bronfort
G, et al. Traction for low-back pain with or without sciatica. Cochrane Database Syst
Rev. (2013) (8). doi: 10.1002/14651858.CD003010.pub5

36. Rubinstein SM, van Middelkoop M, Assendelft W], de Boer MR, van Tulder
MW. Spinal manipulative therapy for chronic low-back pain. Cochrane Database
Syst Rev. (2011) (2). doi: 10.1002/14651858.CD008112.pub2

37. Walker BF, French SD, Grant W, Green S. Combined chiropractic interventions
for low-back pain. Cochrane Database Syst Rev. (2010) 2010(4):CD005427. doi: 10.
1002/14651858.CD005427.pub2

38. Khadilkar A, Odebiyi DO, Brosseau L, Wells GA. Transcutaneous electrical
nerve stimulation (TENS) versus placebo for chronic low-back pain. Cochrane
Database Syst Rev. (2008) (4). doi: 10.1002/14651858.CD003008.pub3

39. Staal JB, de Bie R, de Vet HC, Hildebrandt ], Nelemans P. Injection therapy for
subacute and chronic low-back pain. Cochrane Database Syst Rev. (2008) (3). doi: 10.
1002/14651858.CD001824.pub3

40. Yousefi-Nooraie R, Schonstein E, Heidari K, Rashidian A, Pennick V, Akbari-
Kamrani M, et al. Low level laser therapy for nonspecific low-back pain. Cochrane
Database Syst Rev. (2008) 2011(2). doi: 10.1002/14651858.CD005107.pub4

41. Malmivaara A, Hikkinen U, Aro T, Heinrichs M-L, Koskenniemi L, Kuosma E,
et al. The treatment of acute low back pain — bed rest, exercises, or ordinary activity?
N Engl ] Med. (1995) 332(6):351-5. doi: 10.1056/NEJM199502093320602

42. Carette S, Marcoux S, Truchon R, Grondin C, Gagnon J, Allard Y, et al. A
controlled trial of corticosteroid injections into facet joints for chronic low back
pain. N Engl ] Med. (1991) 325(14):1002-7. doi: 10.1056/NEJM199110033251405

43. Deyo RA, Walsh NE, Martin DC, Schoenfeld LS, Ramamurthy S. A controlled
trial of transcutaneous electrical nerve stimulation (TENS) and exercise for chronic
low back pain. N Engl ] Med. (1990) 322(23):1627-34. doi: 10.1056/
NEJM199006073222303

44. Chaparro LE, Furlan AD, Deshpande A, Mailis-Gagnon A, Atlas S, Turk DC.
Opioids compared to placebo or other treatments for chronic low-back pain.
Cochrane Database Syst Rev. (2013) (8). doi: 10.1002/14651858.CD004959.pub4

45. Chou R, Deyo R, Devine B, Turner JA, Devine EB, Hansen RN, et al. The
effectiveness and risks of long-term opioid treatment of chronic pain. Agency
Healthcare Res Quality. (2014) 14-E005-EF. doi: 10.23970/AHRQEPCERTA218

46. Gomes T, Mamdani MM, Dhalla IA, Paterson JM, Juurlink DN. Opioid dose
and drug-related mortality in patients with nonmalignant pain. Arch Intern Med.
(2011) 171(7):686-91. doi: 10.1001/archinternmed.2011.117

47. Weinstein JN, Lurie JD, Tosteson TD, Hanscom B, Tosteson ANA, Blood EA,
et al. Surgical versus nonsurgical treatment for lumbar degenerative
spondylolisthesis. N Engl ] Med. (2007) 356(22):2257-70. doi: 10.1056/NEJM0a070302

48. Peul WC, van Houwelingen HC, van den Hout WB, Brand R, Eekhof JAH, Tans
JT7, et al. Surgery versus prolonged conservative treatment for sciatica. N Engl ] Med.
(2007) 356(22):2245-56. doi: 10.1056/NEJM0a064039

49. Mannion AF, Brox JI, Fairbank JCT. Comparison of spinal fusion and
nonoperative treatment in patients with chronic low back pain: long-term follow-up
of three randomized controlled trials. Spine J. (2013) 13(11):1438-48. doi: 10.1016/j.
spinee.2013.06.101

50. Hellum C, Johnsen LG, Storheim K, Nygaard @P, Brox JI, Rossvoll I, et al.
Surgery with disc prosthesis versus rehabilitation in patients with low back pain
and degenerative disc: two year follow-up of randomised study. Br Med J. (2011)
342(2):d2786. doi: 10.1136/bmj.d2786

Frontiers in Pain Research

10.3389/fpain.2024.1328495

51. Brox JI, Nygaard OP, Holm I, Keller A, Ingebrigtsen T, Reikeras O. Four-year
follow-up of surgical versus non-surgical therapy for chronic low back pain. Ann
Rheum Dis. (2010) 69(9):1643-8. doi: 10.1136/ard.2009.108902

52. Keller RB, Atlas SJ, Soule DN, Singer DE, Deyo RA. Relationship between rates
and outcomes of operative treatment for lumbar disc herniation and spinal stenosis.
] Bone Joint Surg. (1999) 81(6):752-62. doi: 10.2106/00004623-199906000-00002

53. Lumley MA, Cohen JL, Borszcz GS, Cano A, Radcliffe AM, Porter LS, et al. Pain
and emotion: a biopsychosocial review of recent research. J Clin Psychol. (2011) 67
(9):942-68. doi: 10.1002/jclp.20816

54. Morley S, Williams A. New developments in the psychological management of
chronic pain. Can J Psychiatry. (2015) 60(4):168-75. doi: 10.1177/070674371506000403

55. Sveinsdottir V, Eriksen HR, Reme SE. Assessing the role of cognitive behavioral
therapy in the management of chronic nonspecific back pain. J Pain Res. (2012)
5:371-80. doi: 10.2147/JPR.S25330

56. Sielski R, Rief W, Glombiewski JA. Efficacy of biofeedback in chronic back pain:
a meta-analysis. Int] Behav Med. (2017) 24(1):25-41. doi: 10.1007/s12529-016-9572-9

57. McCracken LM, Gauntlett-Gilbert ], Vowles KE. The role of mindfulness in a
contextual cognitive-behavioral analysis of chronic pain-related suffering and
disability. Pain. (2007) 131(1):63-9. doi: 10.1016/j.pain.2006.12.013

58. Schmidt S, Grossman P, Schwarzer B, Jena S, Naumann J, Walach H. Treating
fibromyalgia with mindfulness-based stress reduction: results from a 3-armed
randomized controlled trialx. Pain. (2011) 152(2):361-9. doi: 10.1016/j.pain.2010.
10.043

59. Veehof MM, Oskam M]J, Schreurs KMG, Bohlmeijer ET. Acceptance-based
interventions for the treatment of chronic pain: a systematic review and meta-
analysis. Pain. (2011) 152(3):533-42. doi: 10.1016/j.pain.2010.11.002

60. Wetherell JL, Afari N, Rutledge T, Sorrell JT, Stoddard JA, Petkus AJ, et al. A
randomized, controlled trial of acceptance and commitment therapy and cognitive-
behavioral therapy for chronic pain. Pain. (2011) 152(9):2098-107. doi: 10.1016/j.
pain.2011.05.016

61. Garland EL, Gaylord SA, Palsson O, Faurot K, Douglas Mann J, Whitehead WE.
Therapeutic mechanisms of a mindfulness-based treatment for IBS: effects on visceral
sensitivity, catastrophizing, and affective processing of pain sensations. ] Behav Med.
(2012) 35(6):591-602. doi: 10.1007/s10865-011-9391-z

62. Dorado K, Schreiber KL, Koulouris A, Edwards RR, Napadow V, Lazaridou A.
Interactive effects of pain catastrophizing and mindfulness on pain intensity in women
with fibromyalgia. Health Psychol Open. (2018) 5(2):205510291880740. doi: 10.1177/
2055102918807406

63. Cash E, Salmon P, Weissbecker I, Rebholz WN, Bayley-Veloso R, Zimmaro LA,
et al. mindfulness meditation alleviates fibromyalgia symptoms in women: results of a
randomized clinical trial. Ann Behav Med. (2015) 49(3):319-30. doi: 10.1007/s12160-
014-9665-0

64. Cherkin DC, Sherman K], Balderson BH, Cook AJ, Anderson ML, Hawkes RJ, et al.
Effect of mindfulness-based stress reduction vs cognitive behavioral therapy or usual care
on back pain and functional limitations in adults with chronic low back pain: a
randomized clinical trial. JAMA. (2016) 315(12):1240. doi: 10.1001/jama.2016.2323

65. Williams ACC, Fisher E, Hearn L, Eccleston C. Psychological therapies for the
management of chronic pain (excluding headache) in adults. Cochrane Database Syst
Rev. (2020) 2021(11). doi: 10.1002/14651858.CD007407.pub4

66. Hann KEJ, McCracken LM. A systematic review of randomized controlled trials
of acceptance and commitment therapy for adults with chronic pain: outcome
domains, design quality, and efficacy. J Contextual Behav Sci. (2014) 3(4):217-27.
doi: 10.1016/j.jcbs.2014.10.001

67. Ashar YK, Gordon A, Schubiner H, Uipi C, Knight K, Anderson Z, et al. Effect
of pain reprocessing therapy vs placebo and usual care for patients with chronic back
pain: a randomized clinical trial. JAMA Psychiatry. (2022) 79(1):13. doi: 10.1001/
jamapsychiatry.2021.2669

68. Burger AJ, Lumley MA, Carty JN, Latsch DV, Thakur ER, Hyde-Nolan ME, et al.
The effects of a novel psychological attribution and emotional awareness and
expression therapy for chronic musculoskeletal pain: a preliminary, uncontrolled
trial. J Psychosom Res. (2016) 81:1-8. doi: 10.1016/j.jpsychores.2015.12.003

69. Burns JW, Bruehl S, Quartana PJ. Anger management style and hostility among
patients with chronic pain: effects on symptom-specific physiological reactivity during
anger- and sadness- recall interviews. Psychosom Med. (2006) 68(5):786-93. doi: 10.
1097/01.psy.0000238211.89198.e4

70. Sharp J, Keefe B. Psychiatry in chronic pain: a review and update. Curr
Psychiatry Rep. (2005) 7(3):213-9. doi: 10.1007/s11920-005-0056-x

71. Sarno J. The Mindbody Prescription: Healing the Body, Healing the Pain.
New York, NY: Twtp Assorted (2001).

72. Moseley GL, Butler DS. Fifteen years of explaining pain: the past, present, and
future. J Pain. (2015) 16(9):807-13. doi: 10.1016/j.jpain.2015.05.005

73. Hsu MC, Schubiner H, Lumley MA, Stracks JS, Clauw DJ, Williams DA.
Sustained pain reduction through affective self-awareness in fibromyalgia: a
randomized controlled trial. ] Gen Intern Med. (2010) 25(10):1064-70. doi: 10.1007/
s11606-010-1418-6

frontiersin.org


https://doi.org/10.1111/papr.12092
https://doi.org/10.1056/NEJMicm1615835
https://doi.org/10.1016/j.jpain.2017.04.004
https://doi.org/10.1016/j.neuroimage.2004.04.033
https://doi.org/10.1093/brain/awt211
https://doi.org/10.1093/brain/awt211
https://doi.org/10.1097/PSY.0b013e318198a11f
https://doi.org/10.1016/j.tics.2016.02.003
https://doi.org/10.1002/14651858.CD009169.pub3
https://doi.org/10.1002/14651858.CD003010.pub5
https://doi.org/10.1002/14651858.CD008112.pub2
https://doi.org/10.1002/14651858.CD005427.pub2
https://doi.org/10.1002/14651858.CD005427.pub2
https://doi.org/10.1002/14651858.CD003008.pub3
https://doi.org/10.1002/14651858.CD001824.pub3
https://doi.org/10.1002/14651858.CD001824.pub3
https://doi.org/10.1002/14651858.CD005107.pub4
https://doi.org/10.1056/NEJM199502093320602
https://doi.org/10.1056/NEJM199110033251405
https://doi.org/10.1056/NEJM199006073222303
https://doi.org/10.1056/NEJM199006073222303
https://doi.org/10.1002/14651858.CD004959.pub4
https://doi.org/10.23970/AHRQEPCERTA218
https://doi.org/10.1001/archinternmed.2011.117
https://doi.org/10.1056/NEJMoa070302
https://doi.org/10.1056/NEJMoa064039
https://doi.org/10.1016/j.spinee.2013.06.101
https://doi.org/10.1016/j.spinee.2013.06.101
https://doi.org/10.1136/bmj.d2786
https://doi.org/10.1136/ard.2009.108902
https://doi.org/10.2106/00004623-199906000-00002
https://doi.org/10.1002/jclp.20816
https://doi.org/10.1177/070674371506000403
https://doi.org/10.2147/JPR.S25330
https://doi.org/10.1007/s12529-016-9572-9
https://doi.org/10.1016/j.pain.2006.12.013
https://doi.org/10.1016/j.pain.2010.10.043
https://doi.org/10.1016/j.pain.2010.10.043
https://doi.org/10.1016/j.pain.2010.11.002
https://doi.org/10.1016/j.pain.2011.05.016
https://doi.org/10.1016/j.pain.2011.05.016
https://doi.org/10.1007/s10865-011-9391-z
https://doi.org/10.1177/2055102918807406
https://doi.org/10.1177/2055102918807406
https://doi.org/10.1007/s12160-014-9665-0
https://doi.org/10.1007/s12160-014-9665-0
https://doi.org/10.1001/jama.2016.2323
https://doi.org/10.1002/14651858.CD007407.pub4
https://doi.org/10.1016/j.jcbs.2014.10.001
https://doi.org/10.1001/jamapsychiatry.2021.2669
https://doi.org/10.1001/jamapsychiatry.2021.2669
https://doi.org/10.1016/j.jpsychores.2015.12.003
https://doi.org/10.1097/01.psy.0000238211.89198.e4
https://doi.org/10.1097/01.psy.0000238211.89198.e4
https://doi.org/10.1007/s11920-005-0056-x
https://doi.org/10.1016/j.jpain.2015.05.005
https://doi.org/10.1007/s11606-010-1418-6
https://doi.org/10.1007/s11606-010-1418-6
https://doi.org/10.3389/fpain.2024.1328495
https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org/

Paschali et al.

74. Schechter D, Smith AP, Beck J, Roach J, Karim R, Azen S. Outcomes of a mind-
body treatment program for chronic back pain with no distinct structural pathology-a
case series of patients diagnosed and treated as tension myositis syndrome. Altern
Ther Health Med. (2007) 13(5):26-35.

75. Lumley MA, Schubiner H, Lockhart NA, Kidwell KM, Harte SE, Clauw D], et al.
Emotional awareness and expression therapy, cognitive behavioral therapy, and
education for fibromyalgia: a cluster-randomized controlled trial. Pain. (2017) 158
(12):2354-63. doi: 10.1097/.pain.0000000000001036

76. Carty JN, Ziadni MS, Holmes HJ, Tomakowsky J, Peters K, Schubiner H, et al.
The effects of a life stress emotional awareness and expression interview for women
with chronic urogenital pain: a randomized controlled trial. Pain Med. (2019) 20
(7):1321-9. doi: 10.1093/pm/pny182

77. Maroti D, Ek J, Widlund RM, Schubiner H, Lumley MA, Lilliengren P, et al.
Internet-Administered emotional awareness and expression therapy for somatic
symptom disorder with centralized symptoms: a preliminary efficacy trial. Front
Psychiatry. (2021) 12:620359. doi: 10.3389/fpsyt.2021.620359

78. Thakur ER, Holmes HJ, Lockhart NA, Carty JN, Ziadni MS, Doherty HK, et al.
Emotional awareness and expression training improves irritable bowel syndrome: a

Frontiers in Pain Research

08

10.3389/fpain.2024.1328495

randomized controlled trial. Neurogastroenterol Motil. (2017) 29(12):e13143. doi: 10.
1111/nmo.13143

79. Ziadni MS, Carty JN, Doherty HK, Porcerelli JH, Rapport L], Schubiner H, et al.
A life-stress, emotional awareness, and expression interview for primary care patients
with medically unexplained symptoms: a randomized controlled trial. Health Psychol.
(2018) 37(3):282-90. doi: 10.1037/hea0000566

80. Vlaeyen JWS. Learning to predict and control harmful events: chronic pain and
conditioning. Pain. (2015) 156(1):5S86-93. doi: 10.1097/j.pain.0000000000000107

81. Vlaeyen JWS, Linton SJ. Fear-avoidance and its consequences in chronic
musculoskeletal pain: a state of the art. Pain. (2000) 85(3):317-32. doi: 10.1016/
S0304-3959(99)00242-0

82. Kabat-Zinn J. Mindfulness-Based Stress Reduction (MBSR) Authorized
Curriculum Guide. Worcester, MA: University of Massachusetts Medical School,
Center for Mindfulness in Medicine, Health Care, and Society (2017).

83. Donnino MW, Thompson GS, Mehta S, Paschali M, Howard P, Antonsen SB,
et al. Psychophysiologic symptom relief therapy for chronic back pain: a pilot
randomized controlled trial. Pain Rep. (2021) 6(3):¢959. doi: 10.1097/PR9.
0000000000000959

frontiersin.org


https://doi.org/10.1097/j.pain.0000000000001036
https://doi.org/10.1093/pm/pny182
https://doi.org/10.3389/fpsyt.2021.620359
https://doi.org/10.1111/nmo.13143
https://doi.org/10.1111/nmo.13143
https://doi.org/10.1037/hea0000566
https://doi.org/10.1097/j.pain.0000000000000107
https://doi.org/10.1016/S0304-3959(99)00242-0
https://doi.org/10.1016/S0304-3959(99)00242-0
https://doi.org/10.1097/PR9.0000000000000959
https://doi.org/10.1097/PR9.0000000000000959
https://doi.org/10.3389/fpain.2024.1328495
https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org/

	Psychophysiologic symptom relief therapy for chronic back pain: hypothesis and trial rationale
	Background
	The physical paradigm of pain, current etiological models, and treatment options for chronic pain
	The traditional paradigm: pain is caused by a physical lesion
	Current etiological models of chronic pain
	Current treatment options for chronic pain
	Medical treatments
	Psychological interventions for chronic pain
	Proposed psychophysiological mechanism of chronic pain


	Psychophysiologic symptom relief therapy (PSRT)
	Components of the treatment program
	PSRT pilot study results
	PSRT clinical trial

	Conclusion
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


