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Abstract

Background: Recent evidence has identified great promise
for the novel whole-body photobiomodulation therapy
(PBMT) for individuals with fibromyalgia (FM). However,
currently no evidence has documented the experiences of
participants. The objective of this study was to qualitatively
assess treatment experience and response in a group of
participants with FM undergoing a course of whole-body
PBMT. Methods: An interpretive hermeneutic
phenomenological study situated within the worldview of
pragmatism was undertaken. A convenience sample of
individuals with FM were included if they had undertaken a
novel 6-week trial of PBMT. Individuals undertook semi-
structured interviews exploring treatment experience and
multidimensional treatment responses during Week 3 and
Week 6. Results: Sixteen trial participants (47.3 ± 10.9 years)
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took part in this study. The analysis produced three
overarching themes that were previously identified from a
baseline study (namely, ‘Body Structure & Function’,
‘Activities & Participation’, and ‘Environment’) with an
additional five sub-themes that highlighted the intervention
experience. Subsequently, four important processes were
observed and identified: increased motivation; feeling proud;
improved confidence; feeling like ‘old self’. This ultimately
culminated in the identification of a positive spiral, which we
have termed ‘recomposition’. Conclusions: We believe our
study is the first in the field of chronic pain management to
utilise qualitative methodology to directly assess the
acceptability and efficacy of a specific medical intervention
in a clinical trial, and the first study to qualitatively assess
whole-body PBMT experience. The findings are compelling
and warrant further work to support the introduction of this
device into the National Health Service (NHS).

Keywords:

fibromyalgia; photobiomodulation; experience;
recomposition

1. Introduction

Fibromyalgia (FM) syndrome is characterised by persistent
and widespread pain associated with intrusive fatigue, sleep
disturbance, impaired physical and cognitive function, and

https://www.mdpi.com/search?q=fibromyalgia
https://www.mdpi.com/search?q=photobiomodulation
https://www.mdpi.com/search?q=experience
https://www.mdpi.com/search?q=recomposition


psychological distress [1]. In practice, this translates into a
non-exhaustive list of additional and often unrealised
symptoms such as hypersensitivities to sound, light,
temperature, disproportionate tenderness, headaches,
urinary symptoms, bowel symptoms, and dysmenorrhoea
[1], to name a few. In fact, there are numerous online
resources and supporting charities for patients, unveiling a
list of over 250 symptoms [2]. Regardless of whether
dubbed as primary or secondary FM, it has been shown that
symptom burden is equivocal [3]. Its aetiology is
multifactorial, with some of the proposed mechanisms
including peripheral and central nervous system
sensitisation, genetics, distress in the form of a major
physical or psychological trauma [1], and mitochondrial
dysfunction [4,5]. Understandably, the complexities of
presentation are overwhelming, not just for the patient but
indeed for the clinician [6]. ‘Ineffective treatments so far’ are
commonplace, and as such, this factor has made it into the
recent Royal College of Physicians’ national guideline of
‘fibromyalgia syndrome alert factors’, when prompting
clinicians to consider FM as the diagnosis [1].
To date, a multitude of qualitative data exists within the field
of chronic pain management that describes experiential
elements of an individual’s pain condition [7]. With regards
to FM, this specifically includes lived experiences [8,9,10],
experience of FM flares [11], experience of being diagnosed
with FM [12], and generic experience of previously tried FM



treatments [8,9]. In this regard, understanding the FM
experiences i relatively well understood. However, further
recognition and understanding of treatment experiences are
needed, particularly towards the development of new
services [13]. It is documented that marginalised populations
are not meaningfully engaged in health service planning [14],
with the FM population being one such example [15].
Limited evidence has examined the experience of new
treatments. One evidence synthesis describes the
complexities of physiotherapy engagement [16], while a
large qualitative systematic review of complementary and
alternative therapies for FM summarises respective
randomised controlled trials [17]. Only two qualitative
studies assessing medical treatment acceptability and
effectiveness across chronic pain management as a whole
were identified: exploring patient perspectives and
experiences of opioid medicines [18] and interventional pain
management [19], respectively. The methodology of the
former utilised qualitative evidence synthesis [18].
Therefore, the only qualitative study to directly examine a
response to a pain intervention, being a small sample of
participants, describes the overall experience of the
healthcare encounter only [19], not the specific treatment
experience nor response. It does, however, provide valuable
insight into mechanisms of change and highlights the value
of qualitative experiences.
Honing back in on the FM-specific response to an



intervention, a large (n = 728) qualitative synthesis
optimistically entitled ‘FM pain management effectiveness
from the patient perspective’ [20] describes an array of
important, but generic, problematic issues: current
management options are a continued source of frustration
where patients feel stigmatised and overmedicalised, and
there continues to be unmet needs in physical,
psychological, and pharmacological management. Indeed,
the only FM study identified that directly and qualitatively
assesses a response to an intervention describes the impact
of peer social support groups [21]. Hence, very little
qualitative research has been conducted in order to directly
assess the response to a medical treatment in the field of
pain management, and certainly none with respect to FM.
Quantitative data to date [22,23], albeit with a small sample
size, shows huge potential for whole-body
photobiomodulation therapy (PBMT) to not only aid in
managing all FM symptom domains but, in some cases, to
render the individuals no longer meeting the FM diagnostic
score when reassessed post-intervention. However,
quantitative data has outcome deficiencies, which are also
recognised within best practice documents [24,25].
There is limited understanding around the experiences of
treatment with PBMT, with limited knowledge around
changes from pre- to post-intervention. To date, only one
past piece of qualitative research (n = 11) describes patient
experience with PBMT; however, this was in an alternative



condition (head and neck chronic lymphoedema) [26].
Furthermore, National Institute for Health and Care
Excellence (NICE) 2021 research recommendations on
chronic primary pain [27] (an umbrella term encompassing
fibromyalgia syndrome [28]) and PBMT identify prior
outcome deficiencies. Our data addresses this NICE-
stipulated research gap.
Past qualitative research has revealed the importance of
qualitative data in establishing how, when, and why patients
experience changes in their condition [26]. This type of data
can meet the needs of the current topic [25] and is well-
placed to consider if PBMT can act to improve the
decomposition process [29].
Research that is able to provide insight into potential
changes and processes is needed; qualitative research is
ideally placed to achieve this. Research so far has shown
that pain’s subjective and multidimensional nature is best
evaluated utilising qualitative methodology in order to
capture the richness of the patient’s experience [25], not
only in relaying lived experience but also to examine
treatment responses. The objective of this study was to
qualitatively assess treatment experience and response in a
group of participants with FM undergoing a course of whole-
body PBMT, with the aim of supplementing the results of
quantitative data from the same study population [22] in
order to support a future definitive trial.



2. Materials and Methods

The Standards for Reporting Qualitative Research (SRQR)
[30] were used to report this section. Additionally, in order
that the intervention can be replicated when building on
future research, the TIDieR (Template for Intervention
Description and Replication) [31] checklist was utilised.

2.1. Qualitative Approach and Research Paradigm

A qualitative approach was utilised to best explore
participants’ experiences, perceptions, and opinions [32]
regarding their response to whole-body PBMT. Pain
experience is inherently subjective and “fundamentally
unobservable” and thus deserves to be assessed
comprehensively and multimodally [25].

2.2. Researcher Characteristics and Reflexivity

Researcher 1 (B.C.F) has a background in anaesthetics and
chronic pain management. B.C.F led the data collection
phase. Researcher 2 (A.A.S) is a qualitative research
methodologist who had no direct contact with trial
participants. Researcher 3 (R.L.G) is a clinical research
practitioner who assisted with data collection. Researcher 4
(N.R.H) is a senior researcher in musculoskeletal
rehabilitation sciences with a clinical background as a
practicing physiotherapist. Researcher 5 (A.T.A.R) has a



background in anaesthetics and chronic pain, having
practiced as a consultant in chronic pain management for
over twenty years to date. We decided at the outset that
there would be more than one data reviewer in order to
maximally utilise our broad range of strengths.

2.3. Context

All audio-recorded, semi-structured interviews were one-to-
one and in person. They were conducted at Sandwell
General Hospital’s Clinical Research Facility, West Bromwich,
UK. The interviews took place over two phases, the first
being mid-treatment after treatment visit 9; the second
phase was undertaken at the final visit. All interviews were
undertaken before the individual treatment session took
place.

2.4. Sampling Strategy

From January to June 2022, a non-probability convenience
sample was recruited from the Department of Pain
Management at Sandwell and West Birmingham NHS Trust,
Birmingham, UK. For the purposes of being eligible to
receive whole-body PBMT, prospective participants were
required to satisfy all eligibility criteria demonstrated in Table
1. The data collection process was piloted with a sample of
five participants (A–E) during the first round of eight
participants. Following Trial Steering Committee meetings, it



was decided to continue with data collection while new
themes continued to emerge with respect to the primary
interviews. Interviews were completed with all remaining
participants to ensure data saturation was reached.

Table 1. Eligibility criteria.

2.5. Ethical Issues Pertaining to Human Subjects

Ethics approval was granted by the Health Research
Authority (HRA) and Health and Care Research Wales
(HCRW) (278452) and the Leicester Central Research and
Ethics Committee (21/EM/0231) (ClinicalTrials.gov trial
registration number NCT05069363; 06/10/2021). All
participants gave written informed consent and were free to
withdraw from study participation at any point. At each
interview visit, it was re-iterated that the interview was
wholly optional, and that the participant could stop the
interview and recording at any point.

2.6. Data Collection Methods

Participants who opted to be interviewed during the consent
process underwent semi-structured audio-recorded
interviews at three stages of the trial; ‘pre-intervention’ at
their first visit [29], ‘during intervention’ at Treatment Visit 9,
and ‘post-intervention’ at their final visit. Interviews took
place from 31st January 2022 through to 29th June 2022.

https://clinicaltrials.gov/


The current study focuses on the trial experiences mid- and
post-intervention: namely, 18 sessions of whole-body PBMT
(at three and six weeks, respectively). The interview topic
guide was developed by experienced qualitative researchers
based on research objectives (see Supplementary File S1)—
the topic guide needed to be tailored in this instance due to
the niche area being assessed and hence the lack of
validated interview topic guides in this area. The ‘during
intervention’ interview section was relatively short in
comparison with pre- and post-intervention schedules,
comprising questions firstly pertaining to the intervention
and secondly with regard to trial design, conduct, and
processes (four main questions). Subsections of the ‘post-
intervention’ interview expanded on current symptoms and
quality of life, medication usage, and then about the trial and
the whole-body PBMT device (nine main questions). The
interview schedule remained consistent for the duration of
the trial. No adaptations to the questions were made.
Demographic data was collected both verbally and via
clinical records with the participant’s consent.

2.7. Data Collection Instruments and Technologies

Audio recordings were made via Microsoft Teams Version
10.4.7 for purposes of transcription. The primary researcher
(B.C.F.) collected 87.1%, of the data for the mid- and post-
treatment dataset, with the remainder being collected by



three trial investigators when the primary investigator was
not available. Mid-treatment interviews lasted an average of
21 min, ranging between 9 and 43 min. Final visit interviews
were an average of 24 min; range 6–46 min. The combined
average length was 22 min.

2.8. Data Processing

Interview data was transcribed by authors B.C.F and R.L.G.
The authors primarily adopted a reflexive thematic analytical
approach [33,34], supplemented by guidance on quality
[35], and a pragmatist approach [36], which was felt to be
suited to both the data set and target audience. The raw
data and transcripts were stored on a secure, password-
encrypted NHS computer. For the purpose of the write-up,
the participant’s trial codes were further anonymised with an
alternate coding system.

2.9. Data Analysis

For purposes of analysis, mid- and post-treatment
interviews were not differentiated as they were separated by
only a small timeframe. As with the reflexive thematic
analysis for baseline interviews [29], we describe our six-
phase analytical process [34] in Supplementary Materials,
namely “Familiarisation with the data”, “Generating initial
codes”, “Generating themes”, “Reviewing potential themes”,
“Defining and naming themes”, and “Producing the report”.



2.10. Techniques to Enhance Trustworthiness

Table 2 gives a detailed description of the trial intervention
so that future trials can be easily replicated, as stipulated by
the British Medical Journal [31]. The trial was monitored and
audited by Sandwell and West Birmingham NHS Trust’s
Research Management and Governance Facilitator pre-,
mid-, and post-trial. An audit trail was documented
throughout the analysis, with each amendment being saved
as its own document so that all processes are transparent.

Table 2. Template for intervention description and
replication (TIDieR) checklist.

3. Results

3.1. Description of Participants

The present study reflects qualitative data from 16 trial
participants, out of a potential 19. Three participants were
not interviewed due to the simultaneous and ongoing
evaluation of pilot data. Table 3 depicts the participants’
demographic data. A further breakdown of the data specific
to each participant can be found in our baseline results [29].

Table 3. Demographic data and characteristics of study
participants.

The following results are represented according to the World



Health Organization’s International Classification of
Functioning, Disability, and Health (ICF) Brief Core Set—
“body structure and function”, “activities and participation”,
and “environment” [37]. Notably, not all participant quotes
are included, but rather the focus is on important themes.
Most sections conclude with a handful of additional
important and indictive quotes. A further breakdown of all
relevant quotes and from whom can be found in
Supplementary Materials.

3.2. Themes

Each theme encompasses both mid- and post-intervention
interviews. All except one participant that were interviewed
at baseline received two further interviews, with one
participant missing the mid-treatment interview. One
participant was excluded from the dataset because despite
completing all treatments, he was not able to spare time for
post-intervention outcome measures and was subsequently
lost to follow up. Where appropriate, comments and themes
are compared to the baseline [29] for further
contextualisation. Results are presented in order of
commonality, making it theoretically easier for the reader to
deduce the domains with the most significant potential
impact. Our three prior overarching themes, according to the
ICF Brief Core Set, are consistent with this analysis (Figure
1). A separate five sub-themes arose in relation to



intervention experience.
Figure 1. Themes, with 18 sub-themes, derived from the
study’s dataset. The ICF model is again depicted, as
described in the baseline interviews [29]. Here, the ICF
domain ‘Body Structure & Function’ can be likened to the
OMERACT FM Working Group hierarchy [38]: the inner circle
is akin to OMERACT ‘core domains’; the outermost circle
represents the outer ‘skin’ of the OMERACT onion. The
‘Body Structure & Function’ domain can be seen as a
‘diamond’ appearance, reflecting the positivity now seen as
compared with the prior ‘web’. Note, two of the ‘core
domains’—‘Patient Global’ and ‘Multidimensional Function’
are represented later in the process description.

3.2.1. Body Structure and Function

1: Improvement in pain. All but one participant describes a
relief from pain, described as a reduction of 70–100%
(C;H;J;K;M) or 5 out of 10 instead of 9 out of 10 (I), and as
low as 2–3 out of 10 for the first time in years (N), nothing
like it was (K), and being bemused by a lack of pain (J;L;M).
One participant (N) describes “I didn’t have pain in places I
ain’t had for ages…for the last 3 or 4 years, put it like that”.
This included pain being generally less intense
(D;E;G;J;L;M;N;O;P), less waking up at night due to pain
(C;J), reduced frequency and severity of headaches (B;H),
pain in legs alleviated (C;O)—“doesn’t feel like two lead



weights”, no longer getting cramps and pulsation pains (C),
less tender at certain points (D), including shoulders, neck,
spine, knees, feet, elbows, hands, and fingers
(G;J;L;M;N;O;P). Pain can be present daily but tolerated
better (A) and manageable (B;C), and consequently, patients
expressed an ability to engage in meaningful activities
(A;B;C;I), including travelling long distances to visit relatives
for the first time in years (I). Reduced pain had significantly
positive knock-on effects on factors affecting quality of life,
with one participant (D), who has always had to wear softer
and looser sports bras, now being “able to put a real bra on”.
Pain is no longer so intrusive in the way it controls aspects of
life, and participants are recognising they are “not
complaining about it as much” (E). Skin sensitivity pain has
completely evaporated to “zero” in a participant who
previously described a “chisel digging down in flesh” and
“like a hot piece of iron on skin” (H).

“The pain’s there but it’s not intense so I’ve been able to
do things that I haven’t done in a long time” (Participant
A)

“loads better…I can’t remember the last time my pain was
this low” (Participant E)

The other aches and pains in my shoulders, knees and
my feet—that seems to melt away quite
quickly” (Participant G)



“It normally burned and could feel crawling sensations,
and trigger points would be buzzing…this week I can say
it’s zero, I don’t have it” (Participant H)

“Walk…doing a lot of art…which has been easier with less
pain” (Participant I)

“A lot of the pain has gone from my shoulders and neck
completely, I just think—‘why isn’t that hurting
me?’” (Participant J)

“my pain—I went in there [PBMT device] and I thought
‘bloody hell, this is good’” (Participant L)

“it was just excruciating, but like I say since this [PBMT] I
can’t believe there’s just no pain there you
know” (Participant M)

2: Reduced lethargy and fatigue. Similarly, all but one
participant describes increased energy levels, feeling more
refreshed, and/or a reduction in fatigue/exhaustion/feeling
‘drained’. One participant (H) describes no longer suffering
any fatigue whatsoever. Another (I) objectified to her fatigue
score out of 10 being at an all-time low (2, compared with
the usual 9). Reduced fatigue was described as both
physical and mental. Participants (D;G;O) describe feeling
less heavy, achy, lethargic, and ‘fed up’ when waking up, but
rather more alert and awake. This was seconded by a further



participant (E), who described “brain is more awake”. In
some cases (E;J;O), increased energy translates into the
omission of daytime naps and continuing daily activities
despite being busy the night before, compared with
previously requiring a ‘rest day’. Participants attribute this
fatigue reduction to being able to do more—“on the Friday, I
done the house from top to bottom, so work that one out!”.
This particular quote was midway through the trial
intervention, in a participant that usually struggles to muster
up the energy for basic personal hygiene. Participants (B;C)
are beginning to demonstrate an insight into symptom
interlinkage: improved energy consequently improving other
aspects of their life, including ‘their whole day’, being able to
increase work productivity, as well as feeling more motivated
about it—“the energy has given me the motivation to do the
stuff”. There is a recognition that less tiredness has meant
fewer aches and pains (C) and that increased energy has
translated into an increase in positive habits, such as now
being able to both manage and want to sit in the garden for
an hour (F).

“I’ve got that bit more burst of energy” (Participant G)

“I don’t seem to have so much fatigue in my legs, they’re
not so tired, same with my arms—they’re not so fatigue-
y” (Participant M)

3: Improved sleep. Participants feel more relaxed prior to and



during sleeping (A;D;G;J) even in participants that describe
sleep as their most intrusive FM symptom (P), identified
getting to sleep much easier (A;B;C;E;G;H;I;J;L;O;P) without
having to pad themselves out with multiple pillows (J) or
overthinking (D;J;O), feel ready for bed when they go (B;D;P)
—“physically, I can feel my body’s able to rest, whereas
before it wasn’t”, sleep is better quality and more restful
(B;D;E;G;H;I;J;P), and managing to sleep longer
(A;B;C;D;E;G;H;I;M;P) and in some instances all the way
through until morning (B;E;J;K), less broken sleep
(C;E;I;J;M;P), specifically due to less pain (C;E;J;K), less
spasms and restlessness (D), easier to return to sleep if
woken (C;O). One participant (C) attributed improved sleep
to attenuated leg pains. The same participant continues to
wake in the night, albeit much less frequently; prior to trial,
she was waking every hour and sometimes could not get
back to sleep whatsoever. Now, he can go for five hours, and
“9 times out of 10 now I can fall back to sleep”. Participants
feel more refreshed in the mornings (B;C;D;G;I) and are
subsequently once again enjoying rising earlier to start their
day—“I haven’t felt groggy for a long time, you know when
you get up…I hadn’t seen early morning for a long time”, “I’m
able to wake up and feel more alert, like everything seems
more vibrant and easy”. One participant (G) described the
better sleep-improved alertness and energy in the daytime—
“I actually thank that machine for it because it’s like my body
needed it…I felt so much better for it, more alive instead of



being like a walking zombie most of the day”. Sleep hygiene
and daytime napping have improved (B;E;L)—“my sleep’s
better as well, cause before it was all over the place”. Other
positive outcomes from lower levels of sleep disturbance
included a perception that when they wake up, they are
more productive at work (B)—“whereas before I’d wake up
and get to work and feel like I need to lie down again”.
Another participant (J) would previously get tempted to
overdose on sedative medications in order to induce sleep,
which is no longer happening.

“I feel like when I’m going to sleep now, my body actually
wants to go to sleep instead of like chemically having to
go to sleep…normally I’d have to wait for my medication
to kick in” (Participant D)

“I’m not feeling as tired when waking up. I’m still tired but
it isn’t that really heavy feeling…I feel like I’ve slept”, “I
know I’m gonna go to sleep rather than just lie there
awake in pain…I haven’t had a nap since I started doing
this [PBMT]” (Participant E)

“it makes me sleep like a baby” (Participant H)

“then I’m quite happy to just drift off again…that doesn’t
normally happen, for years!” (Participant J)

“My sleep’s improved, for me, my sleep has honestly—



amazing, absolutely amazing” (Participant L)

“So, before I’d go to bed and I’d be lying there until 2
o’clock in the morning…I go to bed now and I can sleep,
I’m not lying there until 2 am thinking ‘what am I going to
do?’…I go to bed and within half an hour I can go to
sleep”, “one of the main things that affected me was
sleep and that’s improved hell of a lot it really has…it’s
very very rare now I wake up before the
alarm” (Participant P)

4: Mood lifted. A number of participants who suffered
greatly from depression describe a drastic improvement in
mood (A;F;K). Mood showed improvement as early as the
first full treatment (K) and most significantly to the point
where no longer wants to take own life (K), and new hope in
a participant that had been saving to go to Dignitas prior to
trial (F)—“it gave me hope whereas before I didn’t wanna
live…I do feel a bit brighter, I do”. Participants describe
feeling much happier in themselves and feeling a lot more
positive in their attitude, upbeat, brighter, happier, lighter,
more bubbly than normal, ‘chipper’ and “such a boost”
(A;B;C;D; E;G;I;J;K;L;O;P)—“my mood’s lifted and I feel
good”. One participant (A) recognises less emotional lability
and subsequently being able to take on new challenges—“I
don’t you know, cry at the drop of a hat, I can take things on,
my mood’s improved massively”. Conversely, another



participant (C) acknowledges that their mood is better
correlated with getting tasks done. Again, participants show
insight into the close linkage between symptom domains.
One example is a participant (D) feeling more themselves—
being able to dress how they used to because the pain is
better—“I do feel less depressed because I’m in less pain,
‘cause I’m in less pain I feel less down on myself…being able
to put a bra on is obviously lifting my mood”. A participant
with post-traumatic stress disorder (PTSD) describes feeling
lighter with fewer flashbacks that usually cause her to break
down in tears. Participant M was struggling with anhedonia—
“I hadn’t got much interest in things, like before, if
somebody gave me a newspaper/book to read I just
wouldn’t bother with it”. This disinterest has improved
exponentially—“I’d certainly say the past month I’ve started
using stuff like the rubik’s cube, I mean that’s something I’ve
not played on since I was a kid, so I’ve been doing
something to test the mind”.

“I just feel as though I’m not walking through mud
anymore. I feel like I can hold my head up and you know,
walk on, walk straight…I don’t feel like I’ve got a cloud
above my head” (Participant A)

“I mean, literally every time I come home I’ve got a smile
on my face” (Participant G)

“my depression was bad, really bad, I was suicidal—but



now I don’t even feel like that now…it’s improving to a
state where I don’t even think about taking extra tablets
or doing anything stupid…it’s definitely helped with my
depression. Before I started I was suicidal, very suicidal.
And it’s improved to the stage where I don’t want to
commit suicide anymore” (Participant K)

“I feel a lot happy to be honest, whereas before I was I
dunno just on a downer ‘cause of the pain and
everything. I’m just feeling a lot happier” (Participant L)

5: Reduction in analgesics and interventional therapy. Over
half of participants reduced or stopped one or more
medications (A;C;F;G;H;I;K;L;M;N), which included
paracetamol, non-steroidal inflammatory drugs,
gabapentinoids, and opioids (including tramadol, co-
codamol, oral morphine solution, and morphine transdermal
patch). One participant (H) stopped all analgesics
completely—“before it started I was taking so much pills, I
was getting depressed about it and I just suddenly found
myself missing…when I started the treatment I realised I
wasn’t feeling the pain”. Two participants (K;M) were indeed
over-dosing prior to the trial intervention—“I’ve realised I was
taking too many, being depressed and in so much pain, that I
was over-dosing, so I have lowered it to what it should be
now and not over-dosing”. Participants do not like using
medications, with Participant I describing—“I’ve only taken



morphine twice on a night since the start of the trial so it’s
much better…normally 3 times a day…I hate using it,
because it makes me fall asleep and like it drains me”.
Participants identify missing analgesic doses intentionally,
but in some cases unknowingly. Previously missed doses
would equate to pain exacerbation, which is no longer the
case as Participant L describes—“I never took them on the
weekend as I didn’t feel like I was in too much pain, whereas
before when I missed it I was in a lot of pain. So, I’ve noticed
without the medication, using the light therapy, the pain isn’t
as much, it’s not significant whereas before it was”. In some
cases, hospital appointments were saved: Participant M’s
pain was alleviated to such an extent that he went from
chasing secretaries for injections with track record of
minimal efficacy to now postponing injections—“I was due
appointment for facet injections, I don’t feel I need them…at
this moment in time I would re-schedule, or just let me go
back to my GP and let them deal with it…I don’t feel I need
it”.

6: Reduction in stiffness and improved mobility. Stiffness has
generally improved (C;D;E;G;H;J;L;M;N;O), with muscles
feeling much less tight and achy (D;G;J) and less spasms
(E). Lower body stiffness (C), neck tension, and seizing up
(E;J;M) have been abolished, joints are feeling loose again
(G), shoulders, arms, and hands have increased flexibility
(M;N), with a subsequent increased mobility, specifically in



the mornings (C;E;L;0). Participants describe a 50–100%
reduction in stiffness (G;H;J;M). One participant (J) feels as
if the PBMT has penetrated into muscles and released them
—“feel softer and more pliable, seems to have really eased
off”- to an extent where she feels cured—“sitting here now I
wouldn’t think that there was anything wrong with me”. A
further participant (M) describes the neck and shoulder
range of movement as the best it has even been, which has
allowed him to participate in sporting activities with his wife
—“I seem to be able to move a lot better…I certainly wouldn’t
be holding focus mitts for my wife you know for her to aim
and punch at, so yeah I’m really happy to be fair”.

7; Anxiety and agitation decreased. Participants are
generally less anxious (A;B;D;E;G;I;L;M;O). One participant
(G) with intrusive PTSD describes his anxiety level as not
being very high of late. In some cases, anxiety was explained
as secondary to pain being constantly at the mind’s
forefront, which has consequently improved—“I think
because the pain’s not in my head so much, it’s less, I’m not
as jumpy about it”. This same participant (E) was previously
heavily reliant on a medical environment, even for basic
physiotherapy. This anxiety has also subsided—“I’m not so
scared I don’t think, even though I fell”. Reduced anxiety has
translated into being able to be more confident about certain
activities (B;E), including those that affect livelihood—“I’d
have been anxious about driving on the motorway and stuff



like that, or have to plan my route, and now I wasn’t too bad
about that, so that was good”. There is less pre-emptive
anxiety, where previously a participant would brace
themselves in anticipation about “an extraordinary amount
of pain”—“I’m less anxious about being in pain, because I
known I’m not in as much pain I’m not having to worry…so
that is making me better because I feel slightly more
normal”. Tolerance has improved in a number of participants
(J;M;N;O;P), with recognition of feeling less aggravated in
situations such as heavy traffic, at people asking how the
pain is, and being less snappy with loved ones. In one
instance (N), there has been a noticeable improvement in
relationships with a grandfather being more tolerant of his
grandchildren—“I love me grandkids…it’s like I don’t want
them in the house, nothing’s worse when you feel rough and
somebody knocks something and you’ve gotta get up and
you’re thinking ‘now look what I’ve gotta do’…but yeah, I
have probably felt a little better that way”.

8: Improved memory and concentration. Participants
describe increased alertness and focus (D) and a longer
attention span (B;E;G;H;I) with a new-found ability to not
only engage in meaningful activities but to see them
through. In one instance, Participant M describes starting
the task of a rubik’s cube—something he has not done for
decades—“concentration in the past—I mean it was just like
a zero, I’d just flat line on it basically. If somebody gave me



something to solve I’d probably spend 2 min on it and then
just say ‘no, I can’t help’…there seems to be a lot of staying
power more recently”. There is less forgetfulness in daily
activities (C;E) such as misplacing keys (L), and improved
word retrieval, allowing better engagement in conversations
(J)—“I don’t want to talk because I know what I want to say,
it just won’t come out…I’m remembering things better…my
speech seems a little more fluid”. Participant A found
working memory a real problem, to the point where she
would forget where she worked or even which side of the
road to drive on. She reflects that her now-improved
memory has given her more confidence.

“I’ve been reading more and not having to go back so
much, ‘cause I’d have to re-read the pages all the time,
so that’s been really nice…I can watch a drama and follow
it through without having to rewind all the
time” (Participant E)

“I’ve read half a book…I’m planning to read the other half
in the next few days…I’ve been trying to read a bit more
since using the [PBMT] machine because I’ve found my
focus is a lot better and I can actually
concentrate” (Participant G)

“Concentration’s a bit better ‘cause I’ll sit and make
things. I joined an art class so I’ve been sitting and doing
art so I’ve been concentrating on that…that’s been going



well”, “I’ve been reading a lot…like before if I read I have
to go back and read the same thing because I forgot
what I already read. But I was able to read the last
paragraph and sort of remember it a little bit
more” (Participant I)

9: Reduction in time needed to mobilise. Individuals
identified a substantial decrease in time required to get ‘up
and about’ especially in the mornings (B;C;E;G;I;J;L;M);
partly explained by an ease in physical symptoms such as
stiffness, spasm, and plantar fasciitis, but also attributed to
feeling happier and more refreshed and motivated, ready to
get on with the day—“I’d sit for a good couple of hours
before I got up and moved about, but now I’ll get up, have a
coffee, I’ll put the washing in you know and have a potter
about” (Participant O). Participant G reported no longer
having urinary incontinence, describing being able to get to
the toilet much quicker—“now, I can literally jump up and go
to the toilet when I need to”.

“More or less 20 min, I’m up, breakfast done whereas as
usually it was like an hour and a half/2 h” (Participant C)

“usually I’d lie there for 20 min before I’d even try…but
I’ve been able to wake up and get straight
up” (Participant E)

“I wake up…and take myself out straight away, instead of



going ‘hang on, I need to stretch etc’—I can literally just
jump up and do it now” (Participant G)

“When I got up this morning I didn’t think ‘oh God, the
alarm’s gone off, I want to stay in bed longer’. It was like
‘oh, I’m awake now, I need to get up’. (Participant J)

“I can get out of bed…no problem at all, whereas before
I’d walk as though I was crippled because the pain was
just so intense” (Participant M)

10: Brain fog cleared. Participant’s perceived having less
‘fog’ (A;D;E:H), less ‘groggy’ (D), ‘not as cloudy in the head’
(E), and no longer getting up in the morning feeling as
though in a bubble (H). The participant now describes
feeling ‘a lot clearer’ (E) with improved and clear focus (H;I).
Participants describe no longer switching off and drifting off
(I) and “can actually keep my train of thought which is
brilliant” (G). Participant J identified feeling less
embarrassed during conversation and finds it flows easier,
whereas previously she was reduced to ‘baby words’.
Participant M’s reduced fogginess has allowed both
engagement with cognitive tasks and improved interactions
with spouse—“my wife’s been doing a crossword and she’s
shouted across ‘have you got any input on this like?’, and
I’ve thought about it, not had the answers right away, but
I’ve let it tick over”.



11: Enjoyment of body warmth. Participants described feeling
comforted secondary to warmth and consequently more
relaxed (D;E;J;K;M), often when symptoms can feel weather-
and specifically cold-dependent (J;K;M)—“I just feel more
comfortable and warmer, more relaxed, happier...whereas
with the fibro and the pain it drains you of everything…you’re
sensitive to cold, achy, and miserable. I used to dread
walking in the winter because the cold…if I got cold it just
felt like pain”. Muscles feel less lethargic because they are
warmer (D), the body feels recuperated, and hands do not
feel as bad due to warmth (D;E). Participants have felt very
satisfied by these sensations and have likened them to a
holiday (K;M).

“I’ve been warm all the time which is brilliant…I love it.
Everything seems easier when I’m warm” (Participant E)

“It’s like the warmth going through my body, it’s amazing,
it’s like being in the sun. Lying underneath that [PBMT
device] the heat starts to go through all my body
because I get cold parts on my body where the pain is,
which is here, here, here and here—and it heats all that
up so I’m nice and cosy and warm” (Participant K)

“It’s just like a nice warm summer’s day on an Ibiza
beach…I just think of good times in there [PBMT device]
to be honest you know ‘cause it feels like literally in the
sun, just like you’re sunbathing…it ain’t got the harshness



of a sunbed, it’s just nice and warm and soothing in
there” (Participant M)

12: Reduced number and intensity of flares. Participants
describe having far fewer bad days with regards to pain
(C;D;H;P), along with reduced intensity to the point where a
flare never surfaces (C) and “not crying out in pain every 5
s” (G): culminating in reduced prominence of pain thoughts
(D) and increased engagement in activities. The new flare
frequency varies between participants, reflecting the high
baseline variance. In one case, ‘bad days’ reduced to one-
third of previous (D)—“these days have felt awful, but
they’ve not been as awful”, and some have had no flares
whatsoever—“I don’t have no flare up…I would normally get
flare up back to back” (H).

“They’re like mini-flares…seems to be like what you’d feel
when a flare was coming on…but then it doesn’t manifest
to anything, it never gets there, it’s weird…I can’t
remember when last flare was” (Participant C)

“I still have the days where…body says no, but it’s a lot
fewer and far between…it ain’t too bad, they have been a
bit more manageable” (Participant P)

3.2.2. Activities and Participation

1: Starting/re-commencing hobbies/enjoyable activities. All



participants describe re-kindling previously enjoyed hobbies
or even forming new ones. This is having a positive effect on
mood (K). There has been a range of meaningful activities
enjoyed; yoga (A), walking (A;C;E;I;J;K;L;N;O), swimming
(B;M), reading (E;G), going out to theatre (C;E), arts and
crafts (F;I;O) that participants describe previously losing all
interest in—“I did some stenciling with my grandchildren [for
first time in 5 years]”, baking and cake decorating (P),
gardening (K)—“I bought some hanging baskets and put
them in the garden which is nice as I haven’t really bothered
with it…I started to put things round there and make the
garden look nice so yeah I suppose that’s turning into a
hobby…that’s new”; activities with grandchildren (F;O;P),
playing with dog (G), going back to church (H), travel long
distances to visit relatives (I), sparring (M), fishing (N) –“I
bought a brand new reel—she said that’s the first time I’ve
seen you do anything with your fishing stuff”, sunset horse
riding trip always wanted to do (P)—“normally when we go
on holiday we hire a car and I lie by the pool…we’ve always
wanted to do the horse riding…and I’ve booked it!”.
Participant E has a new-found confidence to walk her dog on
her own for first time in many months—“I’ve been able to
take him out for a walk a couple of times…on my own as
well…even without my stick, so that’s quite a big deal for
me…I wouldn’t go on my own ‘cause I was scared of falling.
I’ve done it twice this week and I plan to do it when I get
home”. Activities are looked upon with excitement and



spontaneity, and are no longer eating into the next day in
terms of exhaustion—“me and my boyfriend went to the
theatre on Tuesday night, I was just excited and did it. And
then still got up and ready on the Wednesday—I wouldn’t
have done that before. If I’d have gone out the night before
I’d have just had a lazy day and done nothing…I feel like I’ve
been at the theatre a lot lately, and the ballet as well” (E).
There is an increased drive to engage in hobbies –“I felt like
actually going swimming…I went twice this week for some
bizarre reason” (M). Meaningful relationships are being
enjoyed again secondary to getting out with grandchildren—
“I had my grandson and we went up to Sandwell Valley…I
managed to walk round the valley with him so that was good
[for first time in 3 years]” (Participant O), “I’ve gotta go to
work and then I go home and I just wanna sit there, but we
took him [grandson] to Stourport for the afternoon…I went
on the little cars with him and stuff like that [shows
interviewer videos] which I wouldn’t have even attempted
before…I’ve got on the swings with him…I’d never do
anything like that before” (Participant P). Participant B asked
a friend impromptu to join their abroad holiday, after not
going away in 7 years due to fear of being uncomfortable on
flight and different beds. Shopping with friends has proven
to be enjoyable (D;G), with participants enjoying the present
moment because they no longer have to overthink it or dread
post-shopping exhaustion. Participant P cried happy tears
whilst describing hosting a quiz night and food at home for



whole team of colleagues and their partners—husband was
in awe and extremely proud—“well, that was me before
fibromyalgia”.

“I’ve been able to do things I haven’t done in a long
time” (Participant A)

“I’ve been twice to the pool now which I hadn’t done
before” (Participant B)

“I’m taking dog out twice a day now…I can walk a bit
further without my legs hurting” (Participant C)

“I’ve gone for walks just for fun with my
boyfriend” (Participant E)

“I couldn’t walk long distances—I’m able to do that, and
I’m not getting as tired” (Participant L)

“I’ve been swimming twice this week as well and that
seems to have been easier” (Participant M)

2: More able to cope with every day chores/tasks/work.
There is a willingness to engage in tasks that previously
would have been avoided, and there is a positive outlook on
this achievement (J). Vocationally, productivity has
increased (B;C;H;K)—“I don’t have to leave work and go
home early [to nap just after lunch], I can get stuff done and
last until 4/5 o’clock”. Participant H can get more done with



her day due to not needing to stay in the shower for up to 2 h
just to get some relief. Participant A was successful in
securing a new job, and the hope that this has brought—“I
have a job to look forward to, hopefully now I can move
forward and things will be OK…I think this [PBMT] has give
me more of a push…I do feel more confident, confident
enough to hold a job down”. Jobs around the home are
completed more easily and for longer, not only secondary to
improved pain and mobility but also due to increased drive
(B;C;D;E;F;G;J;K;L;M;N;P)—“I go downstairs straight away
and start doing jobs and I’m thinking ‘this isn’t like me’, it’s
as if I can do things with a lot more ease”, “I’ve not used all
my energy for the day doing one task”, “it literally feels like
I’ve gone from nothing to doing everything that I can”.
Participant F is no longer needing to remain in bed for 24 h a
day and has even mopped the kitchen floor for the first time
in years. Participant D has been able to do simple every day
things that have really uplifted her mood: she managed to
wear her normal bra all week, compared with only a few
hours previously. Improved grip and dexterity are described
(D;I;N), including in a participant whose main hobby is arts, “I
can’t remember the last time my hands didn’t hurt long
enough for me to plait my own hair…last night I was able to
plait my hair”. There is an increased drive for independence
and autonomy (D;E): “I’m less likely to rely on people. I’m
trying to do things by myself”. Participant A has felt
motivated enough to start cooking homemade meals, and



Participant E explains she can now drive her car due to less
pain, with a clear knock-on effect on fulfillment and
independence. There is less reliance on aids and adaptations
in a participant that has been dependent since childhood—
“I’m hardly using it all now [stick]—which isn’t really like me.
I haven’t used it [motorised bed] this week, I’ve been able to
sit up myself”. Participant C has experienced an extreme
turnaround that is contributing greatly to future goals: rising
earlier to walk the dog prior to work, staying in work longer
hours, now volunteering to read in a school to decide
whether to go back to his passion, and still having energy to
walk the dog again when he gets home, as well as re-shuffle
bedroom furniture and decorate in anticipation of ‘Foster 2
Adopt’, which had been put off for years due to not having
energy to sort the house.

3: More willing to engage in activities with others.
Participants have been able to enjoy a social life secondary
to a combination of a number of improvements: consistently
less pain and tiredness in the evenings for the first time in
over a year (C), less social anxiety (A;E;I;L;P), increased
spontaneity and ability to cope with change (N), and being
able to see how much they have progressed (A)—“I don’t get
that anxiety or that you know where you just wanna scream
or run and hide in a corner (laughs), I’ll just take it on board
and deal with what’s coming my way”, less exhaustion post-
PBMT as compared with usual FM treatment (E)—“my



Mom’s friend came round yesterday and normally if I’d have
had a treatment [medical infusion/injection] I wouldn’t want
to do anything else like a few days before or a few days
after”. Participant I has been engaging in craft groups since
the intervention, having the stamina to get through the
session and the confidence to show her work. Participants
have recognised a shift in their attitude, a desire to go out
and do things that they self-confessed would have avoided
previously (B;C;E;I;J;M;N), not just with those in their
‘comfort’ group, but an excitement and new-found energy to
reach out to old friends (B;C;E;N)—“3 more times yeah, and
I’m going out tonight, and then next Friday we’re going out
again”, and energy and desire to help others (G), noticing
they are generally more receptive in speaking to strangers in
a participant with severe PTSD (G), and realising the positive
knock-on effect on their mental health of being able to get
out (L). Significantly, participants reported now able to
complete activities in spite of the pain and have insight into
this improvement (I). There is a perception of increased
social stamina and engagement (A;B;C;E;G;I;J;L;N) is partly
attributed to improved cognition (G;M) and has been
objectively recognised by close relatives:“[brother] ‘usually
you’re like half asleep and don’t wanna talk to me, and now
your rattling off and talking so much’—I’m on the phone to
him for 2 h to him and then he’s like ‘I wanna go, I’m tired!’”,
with notable improved family interactions
(A;B;F;G;H;J;L;M;N). Participants are confident in their



bodies and that it is not going to let them down “we’re all
sharing an apartment…I’d have never done that before,
before I wouldn’t share with anybody…I don’t want anybody
to see me when I’m at my worst…I ain’t gonna be at my
worst”, and assertive in planning large social events—“I said
to my husband I’m having everybody from work round to the
house, my team. I said I’m going to bring their husbands and
we’re going to have a quiz night”.

“I’ve been able to socialise a bit more, so I went out for
somebody’s birthday whereas before the treatment I just
wouldn’t have bothered” (Participant B)

“my back was bad this week but I’ve still been wanting to
do things…feeling a bit better in myself and wanting to do
things, rather than not wanting to do things ‘cause I’m in
pain or ‘cause I’m tired” (Participant I)

“more interactive with grandchildren…there’s been
several times where I’ve took them [karate], I’ve been
chatting with instructors there…me and my wife have
started playing scrabble you know, that’s something
again that I’ve not done in years, I’d normally have said
no until these past few weeks” (Participant M)

3.2.3. Environment

1: Noticeable physical and emotional improvements.



Participants close relatives noticed and commented on
objective changes with regards to uplifted mood, noting
participants are seeming more like their old selves (A;C;K;N),
laughing more (A), always singing (B;K), and dancing (P)—“I
even had music on…singing…even in the office. It was
actually nice to feel normal” (in a participant that described
suicidal ideation prior to intervention), more energetic
(C;D;G;I) and ‘bouncy’ (C), seem happier, friendlier, ‘chirpier’
and more cheerful (B;C;D;I;K;M;P), smiling and joking much
more (B). Other objective changes included a lower
frequency of negative aspects of FM occurring: less
‘hunched’ and tense (D), less ‘nit-picking’ and snappy, less
agitated (D;N), less ‘in on self’ (I), less jumpy in sleep—in a
participant with PTSD and night terrors (D). Physical
changes noted include improved walking (E;I), outwardly
managing pain better (I;P), less time taken to complete
activities (E), doing more including past hobbies (I;O),
absence of napping (O) and improved sleep (K;P), feeling
warmer to the touch (E), skin complexion better (G)—“he
said my face looked like it was glowing”, long-term natal
cleft rash has virtually vanished, confirmed by dermatologist
(M)—“normally bright red and angry and horrible”. A range
of acquaintances, including one participant’s hairdresser,
describe participants as seeming ‘brighter’, in some cases as
early as after the first short treatment (D;E;H;I;K). Friends
and colleagues have described being more engaged in
conversation (G) and more present (D). Cognitively,



participants have been described as more awake (E), more
alive (C), sharper and more ‘with it’ (C;J), speech seeming
more fluid (J), no longer constantly asking for TV
programmes to be rewound (E), and engaging in cognitive
activities compared to previous anhedonia (M). There have
been several instances where family, friends, support
workers, and colleagues have been in awe of the changes
seen; “at work the other day I was dancing…and they was
like ‘oh, what’s happened to you?!’” (P), “there’s an ongoing
going joke that I won’t turn up [to social events], so yeah
there was a bit of a cheer when I turned up!” (B), “you look
10x better, you look fantastic” (G), “they [grandchildren]
couldn’t believe it [when suggested stenciling]” (F),
“[daughter] laughs—‘you feeling alright, Mom?!’—after
mopping floor” (F), “[after big shopping trip] friend was like
‘you look better than I do!’, she was shocked about how
much energy I had in me” (G), “he was like ‘you’ve got more
energy in your voice, wow you sound different’” (G).

“she said ‘you just seemed completely worn out
constantly…it was like you were fighting, every day was a
fight…but now you seem to have picked up’” (Participant
C)

“it’s enabled you to do more for yourself ‘cause you’re in
less pain…not dwelling on the pain…and then my Mum
was saying she feels like I’ve gone from being like a



victim to a survivor” (Participant I)

2: Improved relationships. There has been a shift in the
quality of interactions and relationships, largely secondary to
the improvement seen across multiple FM symptom
domains. As described in Section 3.2.1 (7), an emotional
improvement has meant participants are less ‘grumpy’,
angry, and on a ‘short fuse’, which has had positive effects
on relationships (D;H;K;N;O). In addition to improved
friendships due to now being capable of socialising, the main
relationships commented on are spousal and caregiver-
child. Participants were able to see the knock-on effects of
one symptom domain on the next, with one (D) describing
improved intimacy and bonding with partners secondary to
reduced pain and pain-related agitation. One participant (M)
describes a drastic increase in sexual activity with the wife—
“I mean um 4 times…yeah in 6 weeks…I mean that’s great,
before that—non-existent, literally non-existent…me and my
wife didn’t have a sex life…it’s been years, it’s been years
and years”. Participant P describes her husband being able
to relax enough to have some beer, compared with being on
‘high alert’ due to her health. Conversations flow more easily
—“what I’ve done over the years, because I haven’t had the
energy to talk, I just fluff it all by feigning listening…if I’ve had
a big conversation I’m shattered”. Carers describe being less
infuriated with children, describing a consequent calmer
alternate approach to discipline (H;N). Participant J



describes an example involving a shift in her response to a
stressful situation with her adult son, not only being able to
see the funny side but also being the provider of
reassurance once again. Additionally, she can find things
funnier on the TV, have ‘banter’ and joke again with her son
—comparing it to the previous situation where she would
retreat due to being miserable in pain and feeling the need to
hide it from loved ones. Children and grandchildren have
appreciated the increased interaction: shopping and
watching them play in the garden (L)—“whereas before I’d
say no, I’ll say yes now…before I’d stay in the car or I’d just
not go out at all”; having fun going out together again (O),
opting to take grandchildren to karate and kickboxing (M)—
“well normally it’s always been my wife who takes them…I
mean they normally call me ‘Grandad Grumps’ but you know
I ain’t heard that phrase for quite a while…they’ve been more
eager to come to me”. Again, confidence in the body’s
abilities has increased to the extent that participants can
take on this role (L;M;P).

“picked them up from school at half past 1…didn’t go to
kickboxing until half 6…I was sat on sofa with my
youngest grandson for 4 h…we’re sat on the sofa playing
the Xbox together, I mean that’s something we’ve not
done since Christmas Day, so it’s just nice building that
extra bond” (Participant M)



3; Insight and reduced reliance on poor habits. Participants
were able to let go of learned behaviours due to feeling
generally better and ‘lighter’. Cravings for sugar and alcohol
were reduced (F;J), and a handful of participants
subsequently reported losing weight. Participant J
recognised her cravings were reduced secondary to feeling
less tired and in pain: “I think people over-eat if they are
miserable in some way…because I’ve felt lighter and happier
I haven’t gone into that area…I do like chocolate and I was
eating a lot of it—I can’t remember the last time I had a
piece of chocolate, it was probably about 2 weeks ago”, “it
was my comfort, chocolate…my craving for sugar is not so
bad…I haven’t been lying in bed eating chocolate”. One
participant had drunk alcohol on an evening the whole of her
adult life, partly due to habit but also due to a feeling of
needing to induce sleep—“since the trial…it’s just different.
Last night I thought ‘oh, I could just have one.’ and then I
think ‘no, I don’t want it. I know if I have one it shall just be
having it for the sake of it. My head was saying ‘well, usually
at this time you have a gin and tonic’ and I thought ‘I don’t
want it’. Healthier eating habits have formed with increased
motivation and energy towards home cooking (A), rising
early to have breakfast with family compared with previously
“snoozing, snoozing, snoozing”. Reducing carbohydrates
and increasing vegetables and protein—this participant (H)
lost 3 kg in the first few weeks of the trial. Participants have
noticed more positive thought patterns.



3.2.4. Whole-Body Photobiomodulation Therapy

1; Positive PBMT experience. A range of experiences of the
intervention were described: brilliant (E), enjoyable (B;L;N),
very relaxing (A;I;J;K;L;P), soothing (D), comfortable (D;I),
warmth (I;J;K), and participants felt excited to come to each
session (A;E;I;K;L;M;O)—“I’m itching to go for the next
session”, compared with the usual feelings of not looking
forward to the experience of an injection (A;B). Participants
enjoyed both ‘just lying there and letting their mind drift off’
(A;J;L) as well as how they feel afterwards (D;E;G;H;J;K;L)—
“it’s like a little treat on the NHS”, “it’s like a sunbed”. No
side effects were described.

“It’s not only the benefits you get from the thing, it’s like
you’re switching off from the world for 20 min, and I think
it’s the routine that helps as well because you don’t do
that at home or work” (Participant B)

“I wish I could take that machine home with me and use it
every day [laughs]” (Participant G)

“I look forward to it…I didn’t wanna come off today, yeah I
do get excited about coming…the 20 min was absolutely
amazing, it was like being in the sun and really helped
with my moods…like I say, it got me through the day at
work” (Participant K)



2; Attributable changes to PBMT. Participants attributed a
range of positive outcomes directly to the intervention,
describing a relief that something is actually working
(A;B;C;E;L;M)—“I’m sure it’s to do with that [points to
device] because it wasn’t like that before”. Participants feel
shocked at some of the effects they have experienced. One
example of this is less pain (G;H;L;M)—“when I use it, it
literally feels like somebody’s melted away all the pain”, “it’s
beyond my expectation”, “since this [PBMT] I can’t believe
there’s just no pain there you know and I just don’t know
what it’s done, I mean I just don’t know what…I’ve come off
the injections, I mean if somebody had said ‘that will clear’
I’d have said ‘get away’…I’d had it so long and it had got to
the point where I was having injections every 3 or 4 months,
the doctor was saying we can’t keep giving injections…it will
cause problems with your tendons, so it weren’t a solution”.
Further positive results were directly attributed to PBMT are:
improved sleep (K;L;P)—“I’m just having the best sleep—
honestly I dunno [laughs] what it is about this treatment”,
heightened energy levels (J), a positive shift in mindset and
‘lightening mood’ (G;J;K;M;P)—“I’m surprised it’s lifted my
mood completely”, “always cheers me up…it always makes
me feel a bit brighter”, “my depression’s improved with that
[points to device] ‘cause I don’t know what it is about light, it
lifts me up, it makes you feel happier”. In some cases, this
effect was extreme—“the light therapy, it definitely has
probably saved my life…I mean without it I wouldn’t be here



now”. One participant (J) describes a definite positive
change even after the first 6-minute treatment but struggles
to put it into words:“on the evening I felt different, there’s
not a word for it, I was very aware of it as well, but I couldn’t
pinpoint anything…I still can’t describe it, it’s something I’ve
never felt before”.

“Everything just feels better and easier—they’re my over-
riding comments…it’s made such a
difference” (Participant E)

“It’s like my brain, a switch has gone, something’s
happened to it, I don’t know how that light has done it—
it’s done something…I haven’t felt like that for a long
time, years, and I’m wondering if it’s that
machine” (Participant J)

“I think this machine has done the majority of the work
because I would never have had the range of movement
in the upper body…there’s something going on because I
wouldn’t have had this change in my sex life you know…
my sister-in-law had said I’m seeming much chirpier, she
wouldn’t have said that…but this light therapy just seems
to have—now I’m able to get out of bed in the morning,
walk to the toilet and have no pain in my feet, I mean I can
get up out of this chair” (Participant M)

3; Recommendation to others. Participants would



recommend PBMT to others: A;B;D;E;G;H;J;K;L;M;N;O;P)—
“without a shadow of a doubt” (D), “I hope other people have
the chance to do what I’ve done and I hope it helps other
people like it’s helping me” (A). Some see PBMT as being far
superior to conventional treatments—“it’s worth a try
because all the painkillers in the world haven’t done for me
as much as light therapy’s done for me” (G). Participants
have described PBMT as a “lifesaver” and a participant (F)
who had been saving money to go to Dignitas describes “it
gave me hope, whereas before I didn’t wanna live…it’s give
me hope that there could be something that could come
from this that can help me have a better quality of life and
improve my health and wellbeing”. Participant M describes
“jumping at it” if given the chance for a further 18
treatments.

4; Fear of treatment ending. This sub-theme describes fear
of treatment ending secondary to positive outcomes
experienced, even to the point of no longer feeling suicidal,
which was quickly attributed to PBMT (K). Participants
describe feeling sad (B) towards the end of the trial, going to
miss the treatment, feeling at a loss, fear of “going downhill”,
and needing to “go back on those pills” with no future
access to PBMT (A;B;D;H;N)—“it’s become my little routine
now and I don’t know how I’m going to cope once this has
stopped”. Participant D felt aggrieved at this prospect—
“part of me doesn’t wanna see too much of a benefit, for it



then to have to just stop, I dunno it’s like giving a child a toy
and then taking it back off them”, and Participant K was very
worried given the perceived drastic improvement in mental
health seen. One participant (N) felt that there should be a
plan for a few “top up” treatments on the NHS—“is there any
plan where you can come in and have a boost?...just
probably have 6 and then that would keep you going for
another 5 or 6 months probably”.

“I’m under no illusion now that I haven’t got the bed to
look forward to I’ll be putting the analgesic doses back up
again” (Participant A)

“I’ve had a little bit of relief but how long will it
last?” (Participant F)

“I mean I’m actually going to cry today because this is the
last one—I wanna take it home with me” (Participant G)

“What happens at the end of the trial—can we carry on
with it?” (Participant I)

5; Unanticipated effects. Participants experienced a range of
positive outcomes that were not anticipated by themselves
or the investigators. This ranged from 4 kg of weight loss
(H), improvements in skin conditions and complexion (L;M)—
“I’ve had effects, they’ve been like other effects which have
been good…like my skin seems to have improved…I’ve got



no dry skin...and I had like dark spots for years which have
faded as well… honest to God, it’s crazy!”, “bags under eyes
as well…they used to be really dark black to the point where
you’d think somebody had punched me in the eyes…those
have got better now as well—something’s going on and I just
can’t explain it”, Plantar fasciitis 100% gone by week 4 (M)—
“suffered with it for years and years and years…and that
seems to have magically almost gone…it’s almost non-
existent, I’ve suffered with it quite bad, tried lots of different
injections and things”, toes are no longer numb (O).

3.3. The Thematic Synthesis

3.3.1. The Bridge to Recomposition

During the analysis stages, after delving deeper beyond the
initial sub-themes in line with OMERACT domains [38], four
further and novel sub-themes were developed that were
seen to positively bridge the initial sub-themes into the
recomposition phase (Figure 2). Again, these are presented
in order of commonality.
Figure 2. Upwards step bridge of the culmination of initial
sub-themes giving rise to positive characteristics and
behaviours. The diamond (bottom left) represents the initial
sub-themes described in Figure 1, which have leant
themselves to overall changes in character traits during the
trial—shown as the step bridge towards the recomposition
cycle (top right). The traits are presented in order of



commonality, with increased motivation being most
commonly observed.

1; Increased motivation. All participants had insight into their
improved motivation and energy for life, with a change in
mindset and a willingness to perform activities—“the energy
has given me the motivation to do stuff”, with participants
directly describing and recognising their own increased
motivation. Participants attribute their improved symptoms
to their new-found motivation (E;L)—“cause my body feels
different, you know with the warmth—so it makes me wanna
try…’cause my pain’s less I wanna try things more”,”before I
just couldn’t be bothered to do certain stuff…now, I’m just
doing it without thinking”; translating into increased
activities (A;B;E;F;G;I;J;K;L;M;N;O;P)—“I’m going to go
fishing…it will be the first time I’ve gone in probably 3
years”, “I seem to be cooking more homemade meals…I do
seem to want to do that more”, “well my wife goes kick-
boxing twice a week, what if I hold the focus mitts for her?”.
One participant describes no longer wanting to nap due to
fear of missing out on things, while her motivation and
energy are higher. Prior to the trial intervention, Participant K
had felt suicidal and had no drive to perform basic personal
hygiene tasks—neglecting for several consecutive days.
Now, the same participant describes, “I’m washing,
showering every day, washed me hair last night, teeth are
being brushed every day…done the house from top to



bottom—I don’t do that! I did the windows, I did vacuuming, I
stripped the beds and didn’t need to stop for a rest”.
Participant M has gone from seeing a professional for
cognitive issues relating to long COVID, observing high
levels of disinterest, to now “playing some mental games,
just to see if it could improve my cognitive and memory
recall—it’s just something I felt like doing…I’ve been
YouTubing looking how to solve it and stuff like that”. There
was a reported increased drive towards wanting to talk to
people and visit friends, where this would have previously
been avoided. Looking towards the long-term, participants
have felt a “kick-start” from the PBMT, putting their change
in mindset into action towards life-changing events; wanting
to go back to work, doing voluntary work with a view to
getting back into teaching passion; de-cluttering the house;
getting ready for fostering; finally finishing a degree that has
been put off for 10 years—“I found myself yearning to go
back and study and finish my coursework” (C;D;H). Again,
Participant F has seen a drastic change from lying in bed and
saving for Dignitas to an indescribable feeling of the desire
to get out and do things—“I’m looking around and thinking I
need to do something, I don’t know what but I just want to
do something, such as the plant pots. Sitting there doing
that was a big achievement for me, and mopping the floor.
But I feel now I want to do a little bit more, I’m trying to make
an effort”.



2; Feeling proud/sense of achievement. Participants felt
proud for a variety of reasons: from obtaining a new job (A),
going walking (E;I;J), gardening, including carrying a half-full
watering can (I), to calling their best friend to share that they
have been able to wear a normal bra for 3 days (D), with a
range of achievements in between (G;J;K;M). This sense of
fulfilment instilled hope and confidence to aspire to continue
to achieve going forwards—“I felt really proud of myself I did,
really really proud of myself and it made me realise I’ve been
missing out on so much of my life”. Participant P felt
exhilarated at hosting the work’s quiz night and became
emotional when describing her husband’s reaction:“he was
just sat in the corner like that and he was just watching me
and he was like…he was really proud”.

3; Increased confidence. There was a new-found confidence
in the physical body, leading to a conviction and
assuredness that tasks would be completed (D;E;I;J)—“I’ve
been able to take dog out for a walk…on my own as well, so
that’s quite a big deal for me, it had been years…I wouldn’t
go out on my own ‘cause I was so scared of falling…I feel
more confident when when I’m walking without my stick,
that’s a massive thing for me, they gave me 2 sticks when I
was 16. I’m 39 now”. Participants would previously “second
guess” their ability to engage in activities for fear of pain,
tiredness, and the time taken to recover. Participant D feels
“more free to go and do something” and even “more



present”. In one instance, this involved multi-tasking under
challenging circumstances, while simultaneously enjoying it.
Participants now feel they have the capability to try new
tasks (M). Furthermore, confidence has increased secondary
to improved cognition and adaptability in conversations (A;J)
—this has culminated in Participant A going as far as to get a
new job during the intervention, now realising confidence
has further increased due to getting back to some sort of
normality—“I’ve got a job you know and that’s boosted my
confidence as well…now confident enough to hold down a
job…I’m just a different person, I’m walking out of here today
a much more confident person than when I first came in”. A
shift in mindset towards getting back to previous hobbies
has meant improved relationships (N;P)—“my daughter likes
her fishing as well and she’s mentioned about coming”, “I
felt confident enough to be there for him [grandson]”.

4; Feeling more like ‘old self’. Participants describe relief as
feeling more like themselves for the first time in years
(B;E;G;J)—“I haven’t felt like this for 3 or 4 years, and you’d
pay anything just to feel like that again”, having previously
felt like they had lost themselves due to the pain, constantly
making excuses and telling themselves they could not do
things (G)—“I don’t feel like a disabled person as much in
that sense”. For some, there were practical elements such
as getting back to prior-loved hobbies (G;I;P)—“but like now
I feel like I used to…that was me before the fibromyalgia



[organising quizzes, big social events]…it was just normal for
us”, and the simplest daily achievements proved to be
extremely empowering, bringing hope (D)—“it’s quite
uplifting [being able to wear normal bra compared with
sports bra]…these little wins are making me feel more
normal…simple things like curling my own hair”, and being
able to laugh like they used to (J). Family and partners have
been relieved to see these changes (D;J;N;P)—“happy
because he can see there’s something I used to do is
coming back”.

3.3.2. Describing the Upward Recomposition Spiral

Themes and sub-themes are reported initially as fairly
separate entities. In reality, they heavily rely on one another,
and these processes are starting to be realised and
discovered by the participants themselves. We describe a
life-changing recomposition phenomenon (Figure 3) where
new processes are being shown to amalgamate into a
meaningful output that has left the participant with a new
ability to begin to lead a new type of life, with coping
strategies to keep moving forward in spite of knockbacks,
compared with their prior low threshold to cycle back round
into the downward decomposition spiral.

Figure 3. The recomposition phase. In contrast with the
decomposition phenomenon witnessed at baseline, a
positive cycle is now emerging and features prominently in



participants’ everyday lives. In fact, the balance has tipped
drastically towards recomposition, according to interview
data, with a 6.3%:93.7% decomposition:recomposition ratio
in comparison to the 98%:2% seen at baseline. The spirals
are different sizes to more easily illustrate this. The ICF
domains (represented by the coloured circles) are sized
comparably smaller, with the baseline representing less
intrusiveness. They can actually be seen almost emerging
from the spiral altogether. Furthermore, the horizontally
cycling purple arrows have favourably switched, with a much
lower propensity for an individual to return to the negative
decomposition spiral, especially after a ‘knock-back’.

The following and final sub-themes are the pinnacle of the
recomposition process, highlighting a complete shift in
mindset, outlook on life, and coping strategies—again,
presented in order of commonality.

1; Ability to cope with and push aside other symptoms.
Participants are beginning to feel very positive about life and
believe in their ability to cope with it despite the
unpredictability of FM symptoms (A;B;D;G;K;M;N)—“I’m
actually getting through the day without having to phone my
boss and say ‘look, I need to go home’”. There has been less
catastrophising about symptoms, with more rational thinking
on what symptoms mean for daily living, and what is more is
that participants themselves are recognising this and, in a



sense, coaching themselves out of it (C;D;I)—“I can get on
with what I want to, so if I have bad days it’s ‘well, actually
they’re not gonna last forever’. Whereas before it was like
‘oh God, is it coming, how long’s this gonna last for’”, “it’s
not a forward thought anymore, it’s just ‘OK, you’re in pain
but you can still keep doing things’”. One participant (F) with
a particular negative outlook previously now describes doing
more with her day thanks to her change in mindset—“I can’t
spend the rest of my life lying in this bed, thinking, and lying
there in pain. But you’re gonna be in pain whether I’m sitting
in the garden or lying down”.

2; Self-awareness and insight into symptom interlinkage.
Participants describe a cloud being lifted (B) and pain being
less intrusive and easier to deal with, in part due to
improvement in other symptoms, for example, heightened
energy, mood, and sleep (A;B;D;I;J;K;L;M)—“muscles softer
and more pliable…I thinks that’s overall why I’ve been feeling
so light and happier”. Participants are recognising the
positive cycle of pain alleviation, allowing them to be active
and get out and see people, which in turn helps pain and
mental health (C;E;N). Participant E’s mood was elevated
secondary to the psychology of no longer relying on a stick.

3; Improved pain and sleep having substantial effect on
mood, energy, confidence, motivation and ability to cope.
This sub-theme represents a positive feedback loop where



improved coping, confidence, and motivation in turn
strengthen the already improved pain and sleep
(B;E;I;J;L;M;N;P)—“I just felt happier and wasn’t in so much
pain so I thought I might as well try while I can and then if it
doesn’t work, it doesn’t work, but at least I tried”.
Participants describe a willingness to engage in and adapt
for tasks—while finding a sense of achievement in doing so
(J). There is confidence, resilience, and motivation to plough
through a task despite failure and with new-found stamina
(M). These effects have translated into increased work
productivity (A;B;C;K;L), and cleaning the house for a whole
day. The major take-home message for this sub-theme is
that a real problem-solving attitude and stamina have
developed.

4; Improved sleep and, more importantly, improved sleep
hygiene. There have been improved sleep habits, possibly as
a consequence of engaging oneself in daytime activities and
feeling appropriately tired at night (D;F;G;I;J;O). There has
been a drive to stay awake during the daytime, resulting in
healthier sleeping patterns (E;G;I)—“but now I’ve been going
to bed like half 9/9 o’clock, and sleeping through until 7
o’clock. I have been staying awake so that when I go to bed I
am sleeping…I haven’t had a nap since I started doing this
[PBMT]”. There has been a change in mindset and less
reliance on the habit of taking morphine or alcohol in an
attempt to induce sleep or scrolling through the phone for



several hours in bed (A;I;J;P)

5; New-found enjoyment in hobbies secondary to improved
memory and concentration. Participants have taken pleasure
in being able to resume reading a book or watching a TV
drama (C;E;G;I). In one case (Participant M), there has been
a ‘U-turn’ from not being bothered to pick up a book or
newspaper, to presently enjoying challenging himself with
brain-training games—“it still ain’t solved yet, I’ve done the 1
face and the botton 2 rows but I’m just like scratching my
head over it, but you know before I wouldn’t even have
tried”. For Participant A, low confidence secondary to poor
memory is no longer a major obstacle to social integration.
Participant I’s carer describes the pain not being at the
forefront of the mind, so creativity has been able to come
through once more, and the participant seems more herself.

4. Discussion

We believe our study is the first in the field of chronic pain
management to utilise qualitative methodology to directly
assess the acceptability and efficacy of a specific medical
intervention in a clinical trial. The objective of this work was
to investigate whether qualitative data had value in
describing the experience and effects of a course of whole-
body PBMT in an FM cohort. The data obtained is abundant
and rich, which indeed confirms the value of this
methodology in assessing the utility of a treatment,



particularly one that is so novel. This work builds on our
previously identified ‘Fibromyalgia Decomposition
Phenomenon’ [29], where we liken FM processes following
diagnosis to resemble a complex and heterogeneous
‘breakdown of a compound into multiple products’ [39]. That
is, the ‘breakdown of a person as a whole into smaller
segments that no longer appear to work together in unison’
[29]. We now unveil the potential within these participants to
not only return to good functioning but, in many instances, to
go beyond this and engage with life in an enthusiastic and
meaningful way. The precipitator that has tipped this balance
positively into the ‘Fibromyalgia Recomposition
Phenomenon’ is seemingly a course of whole-body PBMT. It
would not have been possible to deduce these two novel
phenomena with quantitative data alone.

4.1. The Fibromyalgia Recomposition Phenomenon

This work has undergone thematic analysis to bring out a
multitude of themes and sub-themes. We then delved much
deeper to identify more complex and interlinking processes
that culminated in the ‘Fibromyalgia Recomposition
Phenomenon’. As previously described, prior to trial
intervention, participants exhibited a potential to enter the
recomposition cycle, albeit small, with most data
representing individuals’ despair at the hand they had been
dealt. We describe recomposition in this context as the



reorganisation of individuals’ constituents, being remodelled
or recycled into new ways of being [29], following the
process of decomposition. All of our participants are seen to
readily enter the recomposition cycle described in Figure 3.
Every facet and symptom domain have improved. Most
importantly, outlook on life has seen a dramatic shift—
“tomorrow, regardless of how I feel, I have got things to do…
you just gotta get on with it…having this condition is
something you’ve just gotta get on and live with”. Some
negative cases were noted during the initial sub-theme
analysis, namely, ongoing aches and pains, residual
stiffness, some sleep disturbances, occasionally still feeling
fatigued, and mental struggles due to ‘family crises’.
Interestingly, no negative cases were identified in the
‘processes’ that entailed hobbies, coping, engaging with
others, improved motivation and confidence, and feeling
proud and like their ‘old self’. These processes are the
culmination of initial sub-themes and are arguably the most
significant factors in regaining considerable physical and
psychological functioning. FM possesses a 65% lifetime
prevalence of depression [40], yet several studies proceed
to preclude trial entry if the subject suffers from major
depressive disorder [41], potentially introducing bias. A
particular positive finding from our study was the ‘real-world’
approach to recruitment—89.5% of participants commenced
the trial with severe FM and 26.3% with ‘severe’ depression.
In spite of severity at baseline, all participants demonstrated



entry into and through the recomposition phase.

4.2. Proposed Mechanisms of Whole-Body PBMT in the
FM Cohort

We recently stipulated proposed mechanisms of action of
whole-body PBMT in FM: reduction in oxidative stress in a
condition known to encompass increased reactive oxygen
species secondary to mitochondrial dysfunction; improved
oxygen delivery to muscles that are known to have reduced
and altered capillary supply; and dealing directly with
widespread small-fibre neuropathy associated with FM pain
and sensitivity [22]. Of course, this is in addition to the well-
known PBMT effects of reducing systemic inflammation and
analgesic mechanisms, including a reduction in myofascial
pain [42,43,44]. Secondary to our qualitative data, we are
able to further speculate on proposed mechanisms of action
in this cohort. Firstly, the dramatic effect on psychological
functioning we have witnessed in our population is mirrored
in multiple studies. There is an abundance of growing
evidence of PBMT showing benefit in a multitude of central
nervous system conditions and states, including but not
limited to: anxiety and depression [45,46,47], reduced drug
cravings [47,48], bipolar disorder [49], traumatic brain injury
[50], age-related cognitive decline [51,52,53,54,55,56,57],
including working memory [58] and executive function [59],
dementia [56,60], Parkinson’s disease [61], and improved



neuroplasticity in ischaemic stroke recovery [62]. Our data
has highlighted the strong interlinkage between mental state
and physical functioning. Additionally, PBMT is known to
have direct effects on improved sleep [63]. Therefore, the
positive outcomes seen are partly secondary to the complex
‘diamond’ of improved mental health having widespread
knock-on effects on daily functioning and integration back
into life, which then feeds back into improved mental health
by way of a positive feedback loop.
It is difficult to describe any one factor at play to account for
this seemingly exponential positive recomposition cycle.
There are many subleties interacting. For example, PBMT
has been shown to produce direct increases in endogenous
endorphins [64]. Much like the aetiology of FM, endorphins
act on both the peripheral and central nervous systems,
peripherally exerting opioid-like effects and inhibiting pain
transmission and centrally causing increased production of
dopamine while activating pain modulatory descending
pathways [65]. Glial cells are being increasingly recognised
as producing and maintaining chronic pain states [66]. Both
endorphins [64] and brain-derived neurotrophic factor
(BDNF) [67] are shown to stimulate hippocampal
neurogenesis. “PBM therapy is capable of coaxing stressed
neurons into producing neurotrophic factors BDNF and glial
cell line-derived neurotrophic factor (GDNF), (p. 958)” [68].
The anterior cingulate cortex (ACC) has been identified as an
important relay in the medial pain pathway, which,



importantly, integrates the affective and motivational
components of pain [69]. It is known that opioid drugs have
action at the ACC, which can result in not necessarily lower
pain scores but see the patient caring less about their pain
[70]. This is one potential scientific explanation as to why a
small cohort of our participants seemingly have similar post-
treatment pain scores, yet their functioning is dramatically
higher. PBMT studies support the notion of ACC involvement
[71].
The above factors demonstrate just a small proportion of
PBMT’s potential centrally acting mechanisms and warrant
further investigation in relation to FM in their own right.
Secondary to a combination of factors, our participants have
been enabled to engage in increased levels of physical
activity, which in turn further boosts endorphin levels [72],
leading to positive mental health and attitude [73]. This
improved mental health and physical activity have a
subsequent positive effect on relationships. Endorphins,
amongst other hormones and neurotransmitters, have been
referred to as “social neuropeptides” and show increases
secondary to improved relationships and can influence social
behaviour [74]. This propels participants at an acceleratory
pace through this recomposition phase. Each interlinkage
becomes stronger further on in the process.

4.3. Limitations



One participant missed the mid-treatment interview;
however, data from the mid- and post-intervention
interviews were grouped. We could not control for ‘real-
world’ factors; two participants self-professed to wanting to
keep the final interview short due to feeling unwell and
recent bereavement, respectively. Several treatments were
postponed in a patient who developed COVID, and another
with a bout of allergic rhinitis. With this being a feasibility trial
with a small sample size, there was no placebo control.
Therefore, we cannot rule out the placebo effect of a
participant simply being on the trial and getting back into a
routine. In that regard, it is possible that the interviews
themselves have acted as a therapeutic modality, which has
been recognised in previous research [75]. The same
authors recently analysed baseline interviews for the same
participants [29]. Secondary to this prior experience, it is
possible that our vision was already shaped, and we could
see processes coming out earlier and clearer. As
aforementioned in previous publications [22,29], pain
catastrophizing was not formally assessed. The interview
process itself, reflecting the added time spent with
participants compared with a routine clinical consultation,
was seen to unveil insight into, for example, symptom
interlinkage—“because it’s gradual, I don’t see it. And then I
realise when I speak to you”, “it’s intriguing because it’s nice
to have a doctor ask these questions”, “somebody’s sat
down with me and talk to me about things which I’ve never



had that before and I’ve found that helpful”.

4.4. Recommendations for Future Research and Clinical
Implication

Going forward, it is vital that qualitative methodologies to
assess responses to pain interventions are routinely utilised.
Our work alone shows that quantitative and qualitative data
bring out different results within the same setting, on the
same day, with the same investigator. Within this small
sample alone, two participants quantitatively scored their
pain as not much improved, which did not correlate to their
much-improved quality of life and function when assessed
qualitatively. The Pain Catastrophizing Scale (PCS) will be a
particularly useful tool towards measuring this exaggerated
negative orientation towards pain [76]. These particular
participants would have likely scored highly on the PCS, and
therefore its use would aid in the quantification of outcome
measures. Rating scales possess inherent limitations [77,78]
and individuals can become overwhelmed and overloaded
with multiple questionnaires, especially when multimodal in
nature. The trust and rapport gleaned during interviews
reflect a more real-world experience. Furthermore, we
should be adopting this proven therapeutic interview style
approach during consultations. It is otherwise impossible to
delineate the myriad of biomedial, psychological, and
behavioural factors in order to shape and individualise



treatment plans [79]. Qualitative tools are deemed a more
compassionate approach [25], at a time when compassion is
something FM patients feel can be lacking in healthcare
settings [80]. Future studies should consider qualitative data
collection beyond 3 months to satisfy NICE
recommendations for research [27]. A 15% worldwide FM
prevalence [81] is significant, and with the Royal College of
Physicians’ recent push towards higher rates of community
diagnosis [1], this is only forecast to have an upward
trajectory. It is therefore more important than ever before to
have effective and easily accessible therapies. A recent large
(n = 941) study addressing FM patients’ perspectives
revealed fewer side effects and higher acceptability for non-
pharmacological treatments compared with pharmacological
treatments [82].

5. Conclusions

This study demonstrates the richness that qualitative data
brings when evaluating a treatment. The authors’ conclusion
is that the strength and consistency of these results among
participants simply cannot be ignored, and we owe it to FM
patients to pursue further definitive research on this safe and
non-invasive treatment modality with a view to it eventually
becoming a commonplace therapy widely available to those
who need it. Until now, no pain treatment has demonstrated
such a pronounced shift in all facets of not just livelihood but



also increased stamina and resilience and new ways of
approaching life. All participants, prior to the present trial,
demonstrated evidence of ‘The Fibromyalgia Decomposition
Phenomenon’ [29]. This was in spite of having tried a
multitude of both NHS and non-NHS treatments. We now
show that PBMT possesses efficacy in a multitude of pain
and psychological conditions—FM is a condition that
encompasses a wide spectrum of these, and therefore lends
itself to whole-body PBMT. This is corroborated by our data,
which evidently shows participants positive and acceleratory
entry up the recomposition spiral. Participants’ significant
and real fear of their whole-body PBMT coming to an end
nicely sums up the urgent need for this treatment to be
made available in the NHS.

Supplementary Materials

The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/biomedicines1205111
6/s1, File S1: Data analysis; File S2: Participant quotes
according to sub-themes.

Author Contributions

Conceptualisation, B.C.F., A.T.A.R., and A.A.S.; methodology,
B.C.F., A.A.S., and N.R.H.; validation, A.A.S., N.R.H., and
A.T.A.R.; formal analysis—B.C.F., R.L.G., A.A.S., and N.R.H.;
writing—original draft preparation, B.C.F., A.T.A.R., and

https://www.mdpi.com/article/10.3390/biomedicines12051116/s1


R.L.G.; writing—review and editing, A.A.S., N.R.H., and
A.T.A.R.; supervision, A.A.S. and N.R.H. All authors have read
and agreed to the published version of the manuscript.

Funding

This work was supported by THOR®, which provided trial
devices free of charge. Sandwell and West Birmingham Trust
Charitable funds provided a donation (Fund 0125) under
their ‘Innovation’ Scheme.

Institutional Review Board Statement

Ethics approval was granted by the Health Research
Authority (HRA) and Health and Care Research Wales
(HCRW) (278452) and Leicester Central Research and
Ethics Committee (21/EM/0231); ClinicalTrials.gov trial
registration number NCT05069363.

Informed Consent Statement

Informed consent was obtained from all subjects involved in
the study. All participants gave written informed consent and
were free to withdraw from study participation at any point.
Participation in audio-recorded interviews was an opt-in
process, which was reflected in the consent process.

Data Availability Statement

https://clinicaltrials.gov/


The datasets used and/or analysed during the current study
are available from the corresponding author upon
reasonable request. The data are not publicly available due
to Confidentiality issues.

Acknowledgments

This work was supported by the Clinical Research Facility at
Sandwell and West Birmingham NHS Trust. The authors
would like to thank the Patient and Public Involvement and
Engagement Group, in particular N.G., who is a member of
the Trial Steering Committee. The authors thank Mohamed
Ibrahim and Shabnam Salim for their work in the data
collection phase of the trial.

Conflicts of Interest

The authors declare no conflicts of interest.

References

1. Royal College of Physicians. The Diagnosis of
Fibromyalgia Syndrome. In UK Clinical Guidelines; Royal
College of Physicians: London, UK, 2022; Available
online: https://www.rcplondon.ac.uk/guidelines-
policy/diagnosis-fibromyalgia-syndrome (accessed on
31 January 2024).

2. List of Symptoms of Fibromyalgia—200+ Symptoms of

https://www.rcplondon.ac.uk/guidelines-policy/diagnosis-fibromyalgia-syndrome


Fibromyalgia (Hard to Believe). 2018. Available online:
https://www.fibromyalgiaresources.com/200-
symptoms-of-fibromyalgia/#google_vignette (accessed
on 31 January 2024).

3. Wolfe, F.; Walitt, B.; Rasker, J.J.; Häuser, W. Primary and
Secondary Fibromyalgia Are the Same: The Universality
of Polysymptomatic Distress. J. Rheumatol. 2019, 46,
204–212. [Google Scholar] [CrossRef]

4. Brum, E.d.S.; Fialho, M.F.P.; Fischer, S.P.M.; Hartmann,
D.D.; Gonçalves, D.F.; Scussel, R.; Machado-de-Ávila,
R.A.; Dalla Corte, C.L.; Soares, F.A.A.; Oliveira, S.M.
Relevance of Mitochondrial Dysfunction in the
Reserpine-Induced Experimental Fibromyalgia Model.
Mol. Neurobiol. 2020, 57, 4202–4217. [Google Scholar]
[CrossRef] [PubMed]

5. Gerdle, B.; Ghafouri, B.; Lund, E.; Bengtsson, A.;
Lundberg, P.; Ettinger-Veenstra, H.v.; Leinhard, O.D.;
Forsgren, M.F. Evidence of Mitochondrial Dysfunction in
Fibromyalgia: Deviating Muscle Energy Metabolism
Detected Using Microdialysis and Magnetic Resonance.
J. Clin. Med. 2020, 9, 3527. [Google Scholar]
[CrossRef]

6. Berwick, R.; Barker, C.; Goebel, A. The diagnosis of
fibromyalgia syndrome. Clin. Med. 2022, 22, 570–574.
[Google Scholar]

7. van Rysewyk, S.; Blomkvist, R.; Chuter, A.; Crighton, R.;
Hodson, F.; Roomes, D.; Smith, B.H.; Toye, F.

https://www.fibromyalgiaresources.com/200-symptoms-of-fibromyalgia/#google_vignette
https://scholar.google.com/scholar_lookup?title=Primary+and+Secondary+Fibromyalgia+Are+the+Same:+The+Universality+of+Polysymptomatic+Distress&author=Wolfe,+F.&author=Walitt,+B.&author=Rasker,+J.J.&author=H%C3%A4user,+W.&publication_year=2019&journal=J.+Rheumatol.&volume=46&pages=204%E2%80%93212&doi=10.3899/jrheum.180083
https://doi.org/10.3899/jrheum.180083
https://scholar.google.com/scholar_lookup?title=Relevance+of+Mitochondrial+Dysfunction+in+the+Reserpine-Induced+Experimental+Fibromyalgia+Model&author=Brum,+E.d.S.&author=Fialho,+M.F.P.&author=Fischer,+S.P.M.&author=Hartmann,+D.D.&author=Gon%C3%A7alves,+D.F.&author=Scussel,+R.&author=Machado-de-%C3%81vila,+R.A.&author=Dalla+Corte,+C.L.&author=Soares,+F.A.A.&author=Oliveira,+S.M.&publication_year=2020&journal=Mol.+Neurobiol.&volume=57&pages=4202%E2%80%934217&doi=10.1007/s12035-020-01996-1&pmid=32685997
https://doi.org/10.1007/s12035-020-01996-1
https://www.ncbi.nlm.nih.gov/pubmed/32685997
https://scholar.google.com/scholar_lookup?title=Evidence+of+Mitochondrial+Dysfunction+in+Fibromyalgia:+Deviating+Muscle+Energy+Metabolism+Detected+Using+Microdialysis+and+Magnetic+Resonance&author=Gerdle,+B.&author=Ghafouri,+B.&author=Lund,+E.&author=Bengtsson,+A.&author=Lundberg,+P.&author=Ettinger-Veenstra,+H.v.&author=Leinhard,+O.D.&author=Forsgren,+M.F.&publication_year=2020&journal=J.+Clin.+Med.&volume=9&pages=3527&doi=10.3390/jcm9113527
https://doi.org/10.3390/jcm9113527
https://scholar.google.com/scholar_lookup?title=The+diagnosis+of+fibromyalgia+syndrome&author=Berwick,+R.&author=Barker,+C.&author=Goebel,+A.&publication_year=2022&journal=Clin.+Med.&volume=22&pages=570%E2%80%93574


Understanding the lived experience of chronic pain: A
systematic review and synthesis of qualitative evidence
syntheses. Br. J. Pain. 2023, 17, 592–605. [Google
Scholar] [CrossRef]

8. Ashe, S.C.; Furness, P.J.; Taylor, S.J.; Haywood-Small,
S.; Lawson, K. A qualitative exploration of the
experiences of living with and being treated for
fibromyalgia. Health Psychol. Open 2017, 4,
2055102917724336. [Google Scholar] [CrossRef]
[PubMed]

9. Durif-Bruckert, C.; Roux, P.; Rousset, H. Medication and
the patient–doctor relationship: A qualitative study with
patients suffering from fibromyalgia. Health Expect.
2015, 18, 2584–2594. [Google Scholar] [CrossRef]
[PubMed]

10. Lempp, H.K.; Hatch, S.L.; Carville, S.F.; Choy, E.H.
Patients’ experiences of living with and receiving
treatment for fibromyalgia syndrome: A qualitative
study. BMC Musculoskelet. Disord. 2009, 10, 124.
[Google Scholar] [CrossRef]

11. Vincent, A.; Whipple, M.O.; Rhudy, L.M. Fibromyalgia
Flares: A Qualitative Analysis. Pain Med. 2016, 17, 463–
468. [Google Scholar] [CrossRef]

12. Undeland, M.; Malterud, K. The fibromyalgia diagnosis—
Hardly helpful for the patients? Scand. J. Prim. Health
Care 2007, 25, 250–255. [Google Scholar] [CrossRef]

13. Public Participation Team. Patient and Public Voice

https://scholar.google.com/scholar_lookup?title=Understanding+the+lived+experience+of+chronic+pain:+A+systematic+review+and+synthesis+of+qualitative+evidence+syntheses&author=van+Rysewyk,+S.&author=Blomkvist,+R.&author=Chuter,+A.&author=Crighton,+R.&author=Hodson,+F.&author=Roomes,+D.&author=Smith,+B.H.&author=Toye,+F.&publication_year=2023&journal=Br.+J.+Pain.&volume=17&pages=592%E2%80%93605&doi=10.1177/20494637231196426
https://doi.org/10.1177/20494637231196426
https://scholar.google.com/scholar_lookup?title=A+qualitative+exploration+of+the+experiences+of+living+with+and+being+treated+for+fibromyalgia&author=Ashe,+S.C.&author=Furness,+P.J.&author=Taylor,+S.J.&author=Haywood-Small,+S.&author=Lawson,+K.&publication_year=2017&journal=Health+Psychol.+Open&volume=4&pages=2055102917724336&doi=10.1177/2055102917724336&pmid=29379616
https://doi.org/10.1177/2055102917724336
https://www.ncbi.nlm.nih.gov/pubmed/29379616
https://scholar.google.com/scholar_lookup?title=Medication+and+the+patient%E2%80%93doctor+relationship:+A+qualitative+study+with+patients+suffering+from+fibromyalgia&author=Durif-Bruckert,+C.&author=Roux,+P.&author=Rousset,+H.&publication_year=2015&journal=Health+Expect.&volume=18&pages=2584%E2%80%932594&doi=10.1111/hex.12230&pmid=24995371
https://doi.org/10.1111/hex.12230
https://www.ncbi.nlm.nih.gov/pubmed/24995371
https://scholar.google.com/scholar_lookup?title=Patients%E2%80%99+experiences+of+living+with+and+receiving+treatment+for+fibromyalgia+syndrome:+A+qualitative+study&author=Lempp,+H.K.&author=Hatch,+S.L.&author=Carville,+S.F.&author=Choy,+E.H.&publication_year=2009&journal=BMC+Musculoskelet.+Disord.&volume=10&pages=124&doi=10.1186/1471-2474-10-124
https://doi.org/10.1186/1471-2474-10-124
https://scholar.google.com/scholar_lookup?title=Fibromyalgia+Flares:+A+Qualitative+Analysis&author=Vincent,+A.&author=Whipple,+M.O.&author=Rhudy,+L.M.&publication_year=2016&journal=Pain+Med.&volume=17&pages=463%E2%80%93468&doi=10.1111/pme.12676
https://doi.org/10.1111/pme.12676
https://scholar.google.com/scholar_lookup?title=The+fibromyalgia+diagnosis%E2%80%94Hardly+helpful+for+the+patients?&author=Undeland,+M.&author=Malterud,+K.&publication_year=2007&journal=Scand.+J.+Prim.+Health+Care&volume=25&pages=250%E2%80%93255&doi=10.1080/02813430701706568
https://doi.org/10.1080/02813430701706568


Partners (PPVs) and People with Lived Experience.
2017. Available online: https://www.england.nhs.uk/wp-
content/uploads/2017/08/patient-and-public-voice-
partners-policy-july-2017.pdf (accessed on 7 October
2023).

14. Snow, M.E.; Tweedie, K.; Pederson, A. Heard and
valued: The development of a model to meaningfully
engage marginalized populations in health services
planning. BMC Health Serv. Res. 2018, 18, 181. [Google
Scholar] [CrossRef] [PubMed]

15. Brown, N. The Social Course of Fibromyalgia: Resisting
Processes of Marginalisation. Int. J. Environ. Res. Public
Health 2022, 19, 333. [Google Scholar] [CrossRef]
[PubMed]

16. Mengshoel, A.M.; Grape, H.E. Rethinking physiotherapy
for patients with fibromyalgia—Lessons learnt from
qualitative studies. Phys. Ther. Rev. 2017, 22, 254–259.
[Google Scholar] [CrossRef]

17. Baranowsky, J.; Klose, P.; Musial, F.; Haeuser, W.;
Dobos, G.; Langhorst, J. Qualitative systemic review of
randomized controlled trials on complementary and
alternative medicine treatments in fibromyalgia.
Rheumatol. Int. 2009, 30, 1–21. [Google Scholar]
[CrossRef] [PubMed]

18. Nichols, V.P.; Toye, F.; Eldabe, S.; Sandhu, H.K.;
Underwood, M.; Seers, K. Experiences of people taking
opioid medication for chronic non-malignant pain: A

https://www.england.nhs.uk/wp-content/uploads/2017/08/patient-and-public-voice-partners-policy-july-2017.pdf
https://scholar.google.com/scholar_lookup?title=Heard+and+valued:+The+development+of+a+model+to+meaningfully+engage+marginalized+populations+in+health+services+planning&author=Snow,+M.E.&author=Tweedie,+K.&author=Pederson,+A.&publication_year=2018&journal=BMC+Health+Serv.+Res.&volume=18&pages=181&doi=10.1186/s12913-018-2969-1&pmid=29544486
https://doi.org/10.1186/s12913-018-2969-1
https://www.ncbi.nlm.nih.gov/pubmed/29544486
https://scholar.google.com/scholar_lookup?title=The+Social+Course+of+Fibromyalgia:+Resisting+Processes+of+Marginalisation&author=Brown,+N.&publication_year=2022&journal=Int.+J.+Environ.+Res.+Public+Health&volume=19&pages=333&doi=10.3390/ijerph19010333&pmid=35010593
https://doi.org/10.3390/ijerph19010333
https://www.ncbi.nlm.nih.gov/pubmed/35010593
https://scholar.google.com/scholar_lookup?title=Rethinking+physiotherapy+for+patients+with+fibromyalgia%E2%80%94Lessons+learnt+from+qualitative+studies&author=Mengshoel,+A.M.&author=Grape,+H.E.&publication_year=2017&journal=Phys.+Ther.+Rev.&volume=22&pages=254%E2%80%93259&doi=10.1080/10833196.2017.1377975
https://doi.org/10.1080/10833196.2017.1377975
https://scholar.google.com/scholar_lookup?title=Qualitative+systemic+review+of+randomized+controlled+trials+on+complementary+and+alternative+medicine+treatments+in+fibromyalgia&author=Baranowsky,+J.&author=Klose,+P.&author=Musial,+F.&author=Haeuser,+W.&author=Dobos,+G.&author=Langhorst,+J.&publication_year=2009&journal=Rheumatol.+Int.&volume=30&pages=1%E2%80%9321&doi=10.1007/s00296-009-0977-5&pmid=19672601
https://doi.org/10.1007/s00296-009-0977-5
https://www.ncbi.nlm.nih.gov/pubmed/19672601


qualitative evidence synthesis using meta-ethnography.
BMJ Open 2020, 10, e032988. [Google Scholar]
[CrossRef] [PubMed]

19. Hambraeus, J.; Hambraeus, K.S.; Sahlen, K.-G. Patient
perspectives on interventional pain management:
Thematic analysis of a qualitative interview study. BMC
Health Serv. Res. 2020, 20, 604. [Google Scholar]
[CrossRef] [PubMed]

20. Climent-Sanz, C.; Hamilton, K.R.; Martínez-Navarro, O.;
Briones-Vozmediano, E.; Gracia-Lasheras, M.;
Fernández-Lago, H.; Valenzuela-Pascual, F.; Finan, P.H.
Fibromyalgia pain management effectiveness from the
patient perspective: A qualitative evidence synthesis.
Disabil. Rehabil. 2023, 1–16. [Google Scholar]
[CrossRef] [PubMed]

21. Reig-Garcia, G.; Bosch-Farré, C.; Suñer-Soler, R.;
Juvinyà-Canal, D.; Pla-Vila, N.; Noell-Boix, R.; Boix-
Roqueta, E.; Mantas-Jiménez, S. The Impact of a Peer
Social Support Network from the Perspective of Women
with Fibromyalgia: A Qualitative Study. Int. J. Environ.
Res. Public Health 2021, 18, 12801. [Google Scholar]
[CrossRef] [PubMed]

22. Fitzmaurice, B.C.; Heneghan, N.R.; Rayen, A.T.A.;
Grenfell, R.L.; Soundy, A.A. Whole-Body
Photobiomodulation Therapy for Fibromyalgia: A
Feasibility Trial. Behav. Sci. 2023, 13, 717. [Google
Scholar] [CrossRef]

https://scholar.google.com/scholar_lookup?title=Experiences+of+people+taking+opioid+medication+for+chronic+non-malignant+pain:+A+qualitative+evidence+synthesis+using+meta-ethnography&author=Nichols,+V.P.&author=Toye,+F.&author=Eldabe,+S.&author=Sandhu,+H.K.&author=Underwood,+M.&author=Seers,+K.&publication_year=2020&journal=BMJ+Open&volume=10&pages=e032988&doi=10.1136/bmjopen-2019-032988&pmid=32075828
https://doi.org/10.1136/bmjopen-2019-032988
https://www.ncbi.nlm.nih.gov/pubmed/32075828
https://scholar.google.com/scholar_lookup?title=Patient+perspectives+on+interventional+pain+management:+Thematic+analysis+of+a+qualitative+interview+study&author=Hambraeus,+J.&author=Hambraeus,+K.S.&author=Sahlen,+K.-G.&publication_year=2020&journal=BMC+Health+Serv.+Res.&volume=20&pages=604&doi=10.1186/s12913-020-05452-7&pmid=32611397
https://doi.org/10.1186/s12913-020-05452-7
https://www.ncbi.nlm.nih.gov/pubmed/32611397
https://scholar.google.com/scholar_lookup?title=Fibromyalgia+pain+management+effectiveness+from+the+patient+perspective:+A+qualitative+evidence+synthesis&author=Climent-Sanz,+C.&author=Hamilton,+K.R.&author=Mart%C3%ADnez-Navarro,+O.&author=Briones-Vozmediano,+E.&author=Gracia-Lasheras,+M.&author=Fern%C3%A1ndez-Lago,+H.&author=Valenzuela-Pascual,+F.&author=Finan,+P.H.&publication_year=2023&journal=Disabil.+Rehabil.&pages=1%E2%80%9316&doi=10.1080/09638288.2023.2280057&pmid=37965900
https://doi.org/10.1080/09638288.2023.2280057
https://www.ncbi.nlm.nih.gov/pubmed/37965900
https://scholar.google.com/scholar_lookup?title=The+Impact+of+a+Peer+Social+Support+Network+from+the+Perspective+of+Women+with+Fibromyalgia:+A+Qualitative+Study&author=Reig-Garcia,+G.&author=Bosch-Farr%C3%A9,+C.&author=Su%C3%B1er-Soler,+R.&author=Juviny%C3%A0-Canal,+D.&author=Pla-Vila,+N.&author=Noell-Boix,+R.&author=Boix-Roqueta,+E.&author=Mantas-Jim%C3%A9nez,+S.&publication_year=2021&journal=Int.+J.+Environ.+Res.+Public+Health&volume=18&pages=12801&doi=10.3390/ijerph182312801&pmid=34886527
https://doi.org/10.3390/ijerph182312801
https://www.ncbi.nlm.nih.gov/pubmed/34886527
https://scholar.google.com/scholar_lookup?title=Whole-Body+Photobiomodulation+Therapy+for+Fibromyalgia:+A+Feasibility+Trial&author=Fitzmaurice,+B.C.&author=Heneghan,+N.R.&author=Rayen,+A.T.A.&author=Grenfell,+R.L.&author=Soundy,+A.A.&publication_year=2023&journal=Behav.+Sci.&volume=13&pages=717&doi=10.3390/bs13090717
https://doi.org/10.3390/bs13090717


23. Navarro-Ledesma, S.; Carroll, J.; Burton, P.; Ana, G.M.
Short-Term Effects of Whole-Body Photobiomodulation
on Pain, Quality of Life and Psychological Factors in a
Population Suffering from Fibromyalgia: A Triple-Blinded
Randomised Clinical Trial. Pain Ther. 2023, 12, 225–
239. [Google Scholar] [CrossRef]

24. National Institute for Health and Care Excellence.
Guidelines, in Chronic Pain (Primary and Secondary) in
over 16s: Assessment of All Chronic Pain and
Management of Chronic Primary Pain; National Institute
for Health and Care Excellence (NICE): London, UK,
2021. [Google Scholar]

25. Wideman, T.H.; Edwards, R.R.; Walton, D.M.; Martel,
M.O.; Hudon, A.; Seminowicz, D.A. The Multimodal
Assessment Model of Pain: A Novel Framework for
Further Integrating the Subjective Pain Experience
within Research and Practice. Clin. J. Pain. 2019, 35,
212–221. [Google Scholar] [CrossRef] [PubMed]

26. Deng, J.; Lukens, J.N.; Zhu, J.; Cohn, J.C.; Andersen,
L.P.; Spinelli, B.A.; Quinn, R.J.; Chittams, J.; McMenamin,
E.; Lin, A. Patient Experience of Photobiomodulation
Therapy in Head and Neck Chronic Lymphedema. J.
Palliat. Med. 2023, 26, 1225–1233. [Google Scholar]
[CrossRef] [PubMed]

27. NICE. Chronic Pain (Primary and Secondary) in over 16s:
Assessment of All Chronic Pain and Management of
Chronic Primary Pain. 2021. Available online:

https://scholar.google.com/scholar_lookup?title=Short-Term+Effects+of+Whole-Body+Photobiomodulation+on+Pain,+Quality+of+Life+and+Psychological+Factors+in+a+Population+Suffering+from+Fibromyalgia:+A+Triple-Blinded+Randomised+Clinical+Trial&author=Navarro-Ledesma,+S.&author=Carroll,+J.&author=Burton,+P.&author=Ana,+G.M.&publication_year=2023&journal=Pain+Ther.&volume=12&pages=225%E2%80%93239&doi=10.1007/s40122-022-00450-5
https://doi.org/10.1007/s40122-022-00450-5
https://scholar.google.com/scholar_lookup?title=Guidelines,+in+Chronic+Pain+(Primary+and+Secondary)+in+over+16s:+Assessment+of+All+Chronic+Pain+and+Management+of+Chronic+Primary+Pain&author=National+Institute+for+Health+and+Care+Excellence&publication_year=2021
https://scholar.google.com/scholar_lookup?title=The+Multimodal+Assessment+Model+of+Pain:+A+Novel+Framework+for+Further+Integrating+the+Subjective+Pain+Experience+within+Research+and+Practice&author=Wideman,+T.H.&author=Edwards,+R.R.&author=Walton,+D.M.&author=Martel,+M.O.&author=Hudon,+A.&author=Seminowicz,+D.A.&publication_year=2019&journal=Clin.+J.+Pain.&volume=35&pages=212%E2%80%93221&doi=10.1097/AJP.0000000000000670&pmid=30444733
https://doi.org/10.1097/AJP.0000000000000670
https://www.ncbi.nlm.nih.gov/pubmed/30444733
https://scholar.google.com/scholar_lookup?title=Patient+Experience+of+Photobiomodulation+Therapy+in+Head+and+Neck+Chronic+Lymphedema&author=Deng,+J.&author=Lukens,+J.N.&author=Zhu,+J.&author=Cohn,+J.C.&author=Andersen,+L.P.&author=Spinelli,+B.A.&author=Quinn,+R.J.&author=Chittams,+J.&author=McMenamin,+E.&author=Lin,+A.&publication_year=2023&journal=J.+Palliat.+Med.&volume=26&pages=1225%E2%80%931233&doi=10.1089/jpm.2021.0419&pmid=37116057
https://doi.org/10.1089/jpm.2021.0419
https://www.ncbi.nlm.nih.gov/pubmed/37116057


https://www.nice.org.uk/guidance/ng193/chapter/Reco
mmendations (accessed on 3 March 2024).

28. WHO. ICD-11 for Mortality and Morbidity Statistics.
2023. Available online: https://icd.who.int/browse11/l-
m/en#! (accessed on 11 September 2023).

29. Fitzmaurice, B.C.; Grenfell, R.L.; Heneghan, N.R.; Rayen,
A.T.A.; Soundy, A.A. The Fibromyalgia Decomposition
Phenomenon: A Reflexive Thematic Analysis. Behav.
Sci. 2024, 14, 47. [Google Scholar] [CrossRef]

30. O'Brien, B.C.; Harris, I.B.; Beckman, T.J.; Reed, D.A.;
Cook, D.A. Standards for reporting qualitative research:
A synthesis of recommendations. Acad. Med. 2014, 89,
1245–1251. [Google Scholar] [CrossRef]

31. Hoffmann, T.C.; Glasziou, P.P.; Boutron, I.; Milne, R.;
Perera, R.; Moher, D.; Altman, D.G.; Barbour, V.;
Macdonald, H.; Johnston, M.; et al. Better reporting of
interventions: Template for intervention description and
replication (TIDieR) checklist and guide. BMJ 2014,
348, g1687. [Google Scholar] [CrossRef] [PubMed]

32. Harding, G.; Gantley, M. Qualitative methods: Beyond
the cookbook. Fam. Pract. 1998, 15, 76–79. [Google
Scholar] [CrossRef] [PubMed]

33. Braun, V.; Clarke, V. Reflecting on reflexive thematic
analysis. Qual. Res. Sport. Exerc. Health 2019, 11, 589–
597. [Google Scholar] [CrossRef]

34. Byrne, D. A worked example of Braun and Clarke’s
approach to reflexive thematic analysis. Qual. Quant.

https://www.nice.org.uk/guidance/ng193/chapter/Recommendations
https://icd.who.int/browse11/l-m/en#!
https://scholar.google.com/scholar_lookup?title=The+Fibromyalgia+Decomposition+Phenomenon:+A+Reflexive+Thematic+Analysis&author=Fitzmaurice,+B.C.&author=Grenfell,+R.L.&author=Heneghan,+N.R.&author=Rayen,+A.T.A.&author=Soundy,+A.A.&publication_year=2024&journal=Behav.+Sci.&volume=14&pages=47&doi=10.3390/bs14010047
https://doi.org/10.3390/bs14010047
https://scholar.google.com/scholar_lookup?title=Standards+for+reporting+qualitative+research:+A+synthesis+of+recommendations&author=O%27Brien,+B.C.&author=Harris,+I.B.&author=Beckman,+T.J.&author=Reed,+D.A.&author=Cook,+D.A.&publication_year=2014&journal=Acad.+Med.&volume=89&pages=1245%E2%80%931251&doi=10.1097/ACM.0000000000000388
https://doi.org/10.1097/ACM.0000000000000388
https://scholar.google.com/scholar_lookup?title=Better+reporting+of+interventions:+Template+for+intervention+description+and+replication+(TIDieR)+checklist+and+guide&author=Hoffmann,+T.C.&author=Glasziou,+P.P.&author=Boutron,+I.&author=Milne,+R.&author=Perera,+R.&author=Moher,+D.&author=Altman,+D.G.&author=Barbour,+V.&author=Macdonald,+H.&author=Johnston,+M.&publication_year=2014&journal=BMJ&volume=348&pages=g1687&doi=10.1136/bmj.g1687&pmid=24609605
https://doi.org/10.1136/bmj.g1687
https://www.ncbi.nlm.nih.gov/pubmed/24609605
https://scholar.google.com/scholar_lookup?title=Qualitative+methods:+Beyond+the+cookbook&author=Harding,+G.&author=Gantley,+M.&publication_year=1998&journal=Fam.+Pract.&volume=15&pages=76%E2%80%9379&doi=10.1093/fampra/15.1.76&pmid=9527301
https://doi.org/10.1093/fampra/15.1.76
https://www.ncbi.nlm.nih.gov/pubmed/9527301
https://scholar.google.com/scholar_lookup?title=Reflecting+on+reflexive+thematic+analysis&author=Braun,+V.&author=Clarke,+V.&publication_year=2019&journal=Qual.+Res.+Sport.+Exerc.+Health&volume=11&pages=589%E2%80%93597&doi=10.1080/2159676X.2019.1628806
https://doi.org/10.1080/2159676X.2019.1628806


2022, 56, 1391–1412. [Google Scholar] [CrossRef]
35. Braun, V.; Clarke, V. One size fits all? What counts as

quality practice in (reflexive) thematic analysis? Qual.
Res. Psychol. 2021, 18, 328–352. [Google Scholar]
[CrossRef]

36. Allemang, B.; Sitter, K.; Dimitropoulos, G. Pragmatism as
a paradigm for patient-oriented research. Health
Expect. 2022, 25, 38–47. [Google Scholar] [CrossRef]

37. WHO. International Classification of Functioning,
Disability and Health (ICF). 2001. Available online:
https://www.who.int/standards/classifications/internatio
nal-classification-of-functioning-disability-and-health
(accessed on 30 June 2023).

38. Mease, P.; Arnold, L.M.; Choy, E.H.; Clauw, D.J.;
Crofford, L.J.; Glass, J.M.; Martin, S.A.; Morea, J.;
Simon, L.; Strand, C.V.; et al. Fibromyalgia syndrome
module at OMERACT 9: Domain construct. J.
Rheumatol. 2009, 36, 2318–2329. [Google Scholar]
[CrossRef]

39. Covich, A.P. Energy Flow and Ecosystems. In
Encyclopedia of Biodiversity; Levin, S.A., Ed.; Academic
Press: Waltham, MA, USA, 2013; pp. 237–249. [Google
Scholar]

40. Løge-Hagen, J.S.; Sæle, A.; Juhl, C.; Bech, P.; Stenager,
E.; Mellentin, A.I. Prevalence of depressive disorder
among patients with fibromyalgia: Systematic review
and meta-analysis. J. Affect. Disord. 2019, 245, 1098–

https://scholar.google.com/scholar_lookup?title=A+worked+example+of+Braun+and+Clarke%E2%80%99s+approach+to+reflexive+thematic+analysis&author=Byrne,+D.&publication_year=2022&journal=Qual.+Quant.&volume=56&pages=1391%E2%80%931412&doi=10.1007/s11135-021-01182-y
https://doi.org/10.1007/s11135-021-01182-y
https://scholar.google.com/scholar_lookup?title=One+size+fits+all?+What+counts+as+quality+practice+in+(reflexive)+thematic+analysis?&author=Braun,+V.&author=Clarke,+V.&publication_year=2021&journal=Qual.+Res.+Psychol.&volume=18&pages=328%E2%80%93352&doi=10.1080/14780887.2020.1769238
https://doi.org/10.1080/14780887.2020.1769238
https://scholar.google.com/scholar_lookup?title=Pragmatism+as+a+paradigm+for+patient-oriented+research&author=Allemang,+B.&author=Sitter,+K.&author=Dimitropoulos,+G.&publication_year=2022&journal=Health+Expect.&volume=25&pages=38%E2%80%9347&doi=10.1111/hex.13384
https://doi.org/10.1111/hex.13384
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://scholar.google.com/scholar_lookup?title=Fibromyalgia+syndrome+module+at+OMERACT+9:+Domain+construct&author=Mease,+P.&author=Arnold,+L.M.&author=Choy,+E.H.&author=Clauw,+D.J.&author=Crofford,+L.J.&author=Glass,+J.M.&author=Martin,+S.A.&author=Morea,+J.&author=Simon,+L.&author=Strand,+C.V.&publication_year=2009&journal=J.+Rheumatol.&volume=36&pages=2318%E2%80%932329&doi=10.3899/jrheum.090367
https://doi.org/10.3899/jrheum.090367
https://scholar.google.com/scholar_lookup?title=Energy+Flow+and+Ecosystems&author=Covich,+A.P.&publication_year=2013&pages=237%E2%80%93249


1105. [Google Scholar] [CrossRef]
41. Yeh, S.W.; Hong, C.H.; Shih, M.C.; Tam, K.W.; Huang,

Y.H.; Kuan, Y.C. Low-level laser therapy for fibromyalgia:
A systematic review and meta-analysis. Pain. Physician
2019, 22, 241–254. [Google Scholar]

42. Alayat, M.S.M.; Battecha, K.H.; Elsodany, A.M.;
Alzahrani, O.A.; Alqurashi, A.K.A.; Jawa, A.T.; Alharthi,
Y.S. Effectiveness of Photobiomodulation Therapy in the
Treatment of Myofascial Pain Syndrome of the Upper
Trapezius Muscle: A Systematic Review and Meta-
Analysis. Photobiomodul. Photomed. Laser Surg. 2022,
40, 661–674. [Google Scholar] [CrossRef]

43. Dompe, C.; Moncrieff, L.; Matys, J.; Grzech-Leśniak, K.;
Kocherova, I.; Bryja, A.; Bruska, M.; Dominiak, M.;
Mozdziak, P.; Skiba, T.H.I.; et al. Photobiomodulation—
Underlying Mechanism and Clinical Applications. J. Clin.
Med. 2020, 9, 1724. [Google Scholar] [CrossRef]

44. Sobral, A.P.; Sobral, S.S.; Campos, T.M.; Horliana, A.C.;
Fernandes, K.P.; Bussadori, S.K.; Motta, L.J.
Photobiomodulation and myofascial temporomandibular
disorder: Systematic review and meta-analysis followed
by cost-effectiveness analysis. J. Clin. Exp. Dent. 2021,
13, e724–e732. [Google Scholar] [CrossRef]

45. Disner, S.G.; Beevers, C.G.; Gonzalez-Lima, F.
Transcranial Laser Stimulation as Neuroenhancement
for Attention Bias Modification in Adults with Elevated
Depression Symptoms. Brain Stimul. 2016, 9, 780–787.

https://scholar.google.com/scholar_lookup?title=Prevalence+of+depressive+disorder+among+patients+with+fibromyalgia:+Systematic+review+and+meta-analysis&author=L%C3%B8ge-Hagen,+J.S.&author=S%C3%A6le,+A.&author=Juhl,+C.&author=Bech,+P.&author=Stenager,+E.&author=Mellentin,+A.I.&publication_year=2019&journal=J.+Affect.+Disord.&volume=245&pages=1098%E2%80%931105&doi=10.1016/j.jad.2018.12.001
https://doi.org/10.1016/j.jad.2018.12.001
https://scholar.google.com/scholar_lookup?title=Low-level+laser+therapy+for+fibromyalgia:+A+systematic+review+and+meta-analysis&author=Yeh,+S.W.&author=Hong,+C.H.&author=Shih,+M.C.&author=Tam,+K.W.&author=Huang,+Y.H.&author=Kuan,+Y.C.&publication_year=2019&journal=Pain.+Physician&volume=22&pages=241%E2%80%93254
https://scholar.google.com/scholar_lookup?title=Effectiveness+of+Photobiomodulation+Therapy+in+the+Treatment+of+Myofascial+Pain+Syndrome+of+the+Upper+Trapezius+Muscle:+A+Systematic+Review+and+Meta-Analysis&author=Alayat,+M.S.M.&author=Battecha,+K.H.&author=Elsodany,+A.M.&author=Alzahrani,+O.A.&author=Alqurashi,+A.K.A.&author=Jawa,+A.T.&author=Alharthi,+Y.S.&publication_year=2022&journal=Photobiomodul.+Photomed.+Laser+Surg.&volume=40&pages=661%E2%80%93674&doi=10.1089/photob.2022.0056
https://doi.org/10.1089/photob.2022.0056
https://scholar.google.com/scholar_lookup?title=Photobiomodulation%E2%80%94Underlying+Mechanism+and+Clinical+Applications&author=Dompe,+C.&author=Moncrieff,+L.&author=Matys,+J.&author=Grzech-Le%C5%9Bniak,+K.&author=Kocherova,+I.&author=Bryja,+A.&author=Bruska,+M.&author=Dominiak,+M.&author=Mozdziak,+P.&author=Skiba,+T.H.I.&publication_year=2020&journal=J.+Clin.+Med.&volume=9&pages=1724&doi=10.3390/jcm9061724
https://doi.org/10.3390/jcm9061724
https://scholar.google.com/scholar_lookup?title=Photobiomodulation+and+myofascial+temporomandibular+disorder:+Systematic+review+and+meta-analysis+followed+by+cost-effectiveness+analysis&author=Sobral,+A.P.&author=Sobral,+S.S.&author=Campos,+T.M.&author=Horliana,+A.C.&author=Fernandes,+K.P.&author=Bussadori,+S.K.&author=Motta,+L.J.&publication_year=2021&journal=J.+Clin.+Exp.+Dent.&volume=13&pages=e724%E2%80%93e732&doi=10.4317/jced.58084
https://doi.org/10.4317/jced.58084


[Google Scholar] [CrossRef]
46. Gutiérrez-Menéndez, A.; Marcos-Nistal, M.; Méndez,

M.; Arias, J.L. Photobiomodulation as a promising new
tool in the management of psychological disorders: A
systematic review. Neurosci. Biobehav. Rev. 2020, 119,
242–254. [Google Scholar] [CrossRef]

47. Schiffer, F.; Khan, A.; Bolger, E.; Flynn, E.; Seltzer, W.P.;
Teicher, M.H. An Effective and Safe Novel Treatment of
Opioid Use Disorder: Unilateral Transcranial
Photobiomodulation. Front. Psychiatry 2021, 12,
713686. [Google Scholar] [CrossRef]

48. Hadadgar, S.; Peimani, J.; Hassani-Abharian, P.;
Mashayekh, M.; Peivandi, P.; Fekrazad, R. Comparative
Effects of Cognitive Rehabilitation and
Photobiomodulation on Drug Craving in Treatment-
Seeking Opioid Addicts. Photobiomodul Photomed.
Laser Surg. 2024, 42, 54–65. [Google Scholar]
[CrossRef]

49. O’Donnell, C.M.; Barrett, D.W.; O'Connor, P.; Gonzalez-
Lima, F. Prefrontal photobiomodulation produces
beneficial mitochondrial and oxygenation effects in
older adults with bipolar disorder. Front. Neurosci.
2023, 17, 1268955. [Google Scholar] [CrossRef]
[PubMed]

50. Karr, J.E.; Iverson, G.L.; Boudreau, N.; Zafonte, R.
Treatment of chronic symptoms following mild
traumatic brain injury with transcranial LED: A sham

https://scholar.google.com/scholar_lookup?title=Transcranial+Laser+Stimulation+as+Neuroenhancement+for+Attention+Bias+Modification+in+Adults+with+Elevated+Depression+Symptoms&author=Disner,+S.G.&author=Beevers,+C.G.&author=Gonzalez-Lima,+F.&publication_year=2016&journal=Brain+Stimul.&volume=9&pages=780%E2%80%93787&doi=10.1016/j.brs.2016.05.009
https://doi.org/10.1016/j.brs.2016.05.009
https://scholar.google.com/scholar_lookup?title=Photobiomodulation+as+a+promising+new+tool+in+the+management+of+psychological+disorders:+A+systematic+review&author=Guti%C3%A9rrez-Men%C3%A9ndez,+A.&author=Marcos-Nistal,+M.&author=M%C3%A9ndez,+M.&author=Arias,+J.L.&publication_year=2020&journal=Neurosci.+Biobehav.+Rev.&volume=119&pages=242%E2%80%93254&doi=10.1016/j.neubiorev.2020.10.002
https://doi.org/10.1016/j.neubiorev.2020.10.002
https://scholar.google.com/scholar_lookup?title=An+Effective+and+Safe+Novel+Treatment+of+Opioid+Use+Disorder:+Unilateral+Transcranial+Photobiomodulation&author=Schiffer,+F.&author=Khan,+A.&author=Bolger,+E.&author=Flynn,+E.&author=Seltzer,+W.P.&author=Teicher,+M.H.&publication_year=2021&journal=Front.+Psychiatry&volume=12&pages=713686&doi=10.3389/fpsyt.2021.713686
https://doi.org/10.3389/fpsyt.2021.713686
https://scholar.google.com/scholar_lookup?title=Comparative+Effects+of+Cognitive+Rehabilitation+and+Photobiomodulation+on+Drug+Craving+in+Treatment-Seeking+Opioid+Addicts&author=Hadadgar,+S.&author=Peimani,+J.&author=Hassani-Abharian,+P.&author=Mashayekh,+M.&author=Peivandi,+P.&author=Fekrazad,+R.&publication_year=2024&journal=Photobiomodul+Photomed.+Laser+Surg.&volume=42&pages=54%E2%80%9365&doi=10.1089/photob.2023.0064
https://doi.org/10.1089/photob.2023.0064
https://scholar.google.com/scholar_lookup?title=Prefrontal+photobiomodulation+produces+beneficial+mitochondrial+and+oxygenation+effects+in+older+adults+with+bipolar+disorder&author=O%E2%80%99Donnell,+C.M.&author=Barrett,+D.W.&author=O%27Connor,+P.&author=Gonzalez-Lima,+F.&publication_year=2023&journal=Front.+Neurosci.&volume=17&pages=1268955&doi=10.3389/fnins.2023.1268955&pmid=38027522
https://doi.org/10.3389/fnins.2023.1268955
https://www.ncbi.nlm.nih.gov/pubmed/38027522


run-in pilot study of photobiomodulation therapy. Brain
Inj. 2024, 38, 425–435. [Google Scholar] [CrossRef]
[PubMed]

51. Cardoso, F.D.S.; Barrett, D.W.; Wade, Z.; Gomes da Silva,
S.; Gonzalez-Lima, F. Photobiomodulation of
Cytochrome c Oxidase by Chronic Transcranial Laser in
Young and Aged Brains. Front. Neurosci. 2022, 16,
818005. [Google Scholar] [CrossRef] [PubMed]

52. Cheung, M.C.; Lee, T.L.; Sze, S.L.; Chan, A.S.
Photobiomodulation improves frontal lobe cognitive
functions and mental health of older adults with non-
amnestic mild cognitive impairment: Case studies.
Front. Psychol. 2022, 13, 1095111. [Google Scholar]
[CrossRef] [PubMed]

53. Fear, E.J.; Torkelsen, F.H.; Zamboni, E.; Chen, K.J.;
Scott, M.; Jeffery, G.; Baseler, H.; Kennerley, A.J. Use of
(31) P magnetisation transfer magnetic resonance
spectroscopy to measure ATP changes after 670 nm
transcranial photobiomodulation in older adults. Aging
Cell 2023, 22, e14005. [Google Scholar] [CrossRef]
[PubMed]

54. Joshi, H.; Sinha, P.; Bowers, D.; John, J.P. Dose
response of transcranial near infrared light stimulation
on brain functional connectivity and cognition in older
adults—A randomized comparison. J. Biophotonics
2024, 17, e202300215. [Google Scholar] [CrossRef]
[PubMed]

https://scholar.google.com/scholar_lookup?title=Treatment+of+chronic+symptoms+following+mild+traumatic+brain+injury+with+transcranial+LED:+A+sham+run-in+pilot+study+of+photobiomodulation+therapy&author=Karr,+J.E.&author=Iverson,+G.L.&author=Boudreau,+N.&author=Zafonte,+R.&publication_year=2024&journal=Brain+Inj.&volume=38&pages=425%E2%80%93435&doi=10.1080/02699052.2024.2309258&pmid=38329020
https://doi.org/10.1080/02699052.2024.2309258
https://www.ncbi.nlm.nih.gov/pubmed/38329020
https://scholar.google.com/scholar_lookup?title=Photobiomodulation+of+Cytochrome+c+Oxidase+by+Chronic+Transcranial+Laser+in+Young+and+Aged+Brains&author=Cardoso,+F.D.S.&author=Barrett,+D.W.&author=Wade,+Z.&author=Gomes+da+Silva,+S.&author=Gonzalez-Lima,+F.&publication_year=2022&journal=Front.+Neurosci.&volume=16&pages=818005&doi=10.3389/fnins.2022.818005&pmid=35368252
https://doi.org/10.3389/fnins.2022.818005
https://www.ncbi.nlm.nih.gov/pubmed/35368252
https://scholar.google.com/scholar_lookup?title=Photobiomodulation+improves+frontal+lobe+cognitive+functions+and+mental+health+of+older+adults+with+non-amnestic+mild+cognitive+impairment:+Case+studies&author=Cheung,+M.C.&author=Lee,+T.L.&author=Sze,+S.L.&author=Chan,+A.S.&publication_year=2022&journal=Front.+Psychol.&volume=13&pages=1095111&doi=10.3389/fpsyg.2022.1095111&pmid=36704674
https://doi.org/10.3389/fpsyg.2022.1095111
https://www.ncbi.nlm.nih.gov/pubmed/36704674
https://scholar.google.com/scholar_lookup?title=Use+of+(31)+P+magnetisation+transfer+magnetic+resonance+spectroscopy+to+measure+ATP+changes+after+670%E2%80%89nm+transcranial+photobiomodulation+in+older+adults&author=Fear,+E.J.&author=Torkelsen,+F.H.&author=Zamboni,+E.&author=Chen,+K.J.&author=Scott,+M.&author=Jeffery,+G.&author=Baseler,+H.&author=Kennerley,+A.J.&publication_year=2023&journal=Aging+Cell&volume=22&pages=e14005&doi=10.1111/acel.14005&pmid=37803929
https://doi.org/10.1111/acel.14005
https://www.ncbi.nlm.nih.gov/pubmed/37803929
https://scholar.google.com/scholar_lookup?title=Dose+response+of+transcranial+near+infrared+light+stimulation+on+brain+functional+connectivity+and+cognition+in+older+adults%E2%80%94A+randomized+comparison&author=Joshi,+H.&author=Sinha,+P.&author=Bowers,+D.&author=John,+J.P.&publication_year=2024&journal=J.+Biophotonics&volume=17&pages=e202300215&doi=10.1002/jbio.202300215&pmid=37776079
https://doi.org/10.1002/jbio.202300215
https://www.ncbi.nlm.nih.gov/pubmed/37776079


55. Lee, T.L.; Chan, A.S. Photobiomodulation may enhance
cognitive efficiency in older adults: A functional near-
infrared spectroscopy study. Front. Aging Neurosci.
2023, 15, 1096361. [Google Scholar] [CrossRef]
[PubMed]

56. Lee, T.L.; Ding, Z.; Chan, A.S. Can transcranial
photobiomodulation improve cognitive function? A
systematic review of human studies. Ageing Res. Rev.
2023, 83, 101786. [Google Scholar] [CrossRef]

57. Waight, J.L.; Arias, N.; Jiménez-García, A.M.; Martini, M.
From functional neuroimaging to neurostimulation:
fNIRS devices as cognitive enhancers. Behav. Res.
Methods 2023, 56, 2227–2242. [Google Scholar]
[CrossRef]

58. Zhao, C.; Li, D.; Kong, Y.; Liu, H.; Hu, Y.; Niu, H.; Jensen,
O.; Li, X.; Liu, H.; Song, Y. Transcranial
photobiomodulation enhances visual working memory
capacity in humans. Sci. Adv. 2022, 8, eabq3211.
[Google Scholar] [CrossRef]

59. Blanco, N.J.; Maddox, W.T.; Gonzalez-Lima, F. Improving
executive function using transcranial infrared laser
stimulation. J. Neuropsychol. 2017, 11, 14–25. [Google
Scholar] [CrossRef]

60. Luo, G.; Zhang, J.; Song, Z.; Wang, Y.; Wang, X.; Qu, H.;
Wang, F.; Liu, C.; Gao, F. Effectiveness of non-
pharmacological therapies on cognitive function in
patients with dementia—A network meta-analysis of

https://scholar.google.com/scholar_lookup?title=Photobiomodulation+may+enhance+cognitive+efficiency+in+older+adults:+A+functional+near-infrared+spectroscopy+study&author=Lee,+T.L.&author=Chan,+A.S.&publication_year=2023&journal=Front.+Aging+Neurosci.&volume=15&pages=1096361&doi=10.3389/fnagi.2023.1096361&pmid=37547747
https://doi.org/10.3389/fnagi.2023.1096361
https://www.ncbi.nlm.nih.gov/pubmed/37547747
https://scholar.google.com/scholar_lookup?title=Can+transcranial+photobiomodulation+improve+cognitive+function?+A+systematic+review+of+human+studies&author=Lee,+T.L.&author=Ding,+Z.&author=Chan,+A.S.&publication_year=2023&journal=Ageing+Res.+Rev.&volume=83&pages=101786&doi=10.1016/j.arr.2022.101786
https://doi.org/10.1016/j.arr.2022.101786
https://scholar.google.com/scholar_lookup?title=From+functional+neuroimaging+to+neurostimulation:+fNIRS+devices+as+cognitive+enhancers&author=Waight,+J.L.&author=Arias,+N.&author=Jim%C3%A9nez-Garc%C3%ADa,+A.M.&author=Martini,+M.&publication_year=2023&journal=Behav.+Res.+Methods&volume=56&pages=2227%E2%80%932242&doi=10.3758/s13428-023-02144-y
https://doi.org/10.3758/s13428-023-02144-y
https://scholar.google.com/scholar_lookup?title=Transcranial+photobiomodulation+enhances+visual+working+memory+capacity+in+humans&author=Zhao,+C.&author=Li,+D.&author=Kong,+Y.&author=Liu,+H.&author=Hu,+Y.&author=Niu,+H.&author=Jensen,+O.&author=Li,+X.&author=Liu,+H.&author=Song,+Y.&publication_year=2022&journal=Sci.+Adv.&volume=8&pages=eabq3211&doi=10.1126/sciadv.abq3211
https://doi.org/10.1126/sciadv.abq3211
https://scholar.google.com/scholar_lookup?title=Improving+executive+function+using+transcranial+infrared+laser+stimulation&author=Blanco,+N.J.&author=Maddox,+W.T.&author=Gonzalez-Lima,+F.&publication_year=2017&journal=J.+Neuropsychol.&volume=11&pages=14%E2%80%9325&doi=10.1111/jnp.12074
https://doi.org/10.1111/jnp.12074


randomized controlled trials. Front. Aging Neurosci.
2023, 15, 1131744. [Google Scholar] [CrossRef]

61. Ahrabi, B.; Tabatabaei Mirakabad, F.S.; Niknazar, S.;
Payvandi, A.A.; Ahmady Roozbahany, N.; Ahrabi, M.;
Torkamani, S.D.; Abbaszadeh, H.A. Photobiomodulation
Therapy and Cell Therapy Improved Parkinson’s
Diseases by Neuro-regeneration and Tremor Inhibition.
J. Lasers Med. Sci. 2022, 13, e28. [Google Scholar]
[CrossRef]

62. Tereshin, A.E.; Kiryanova, V.V.; Reshetnik, D.A.;
Karyagina, M.V.; Konstantinov, K.V.; Lapin, S.V.;
Moshnikova, A.N. The effect of non-invasive brain
stimulation on neuroplasticity in the early recovery
period after ischemic stroke. Vopr. Kurortol. Fizioter.
Lech. Fiz. Kult. 2022, 99, 5–12. [Google Scholar]
[CrossRef]

63. Zhao, X.; Du, W.; Jiang, J.; Han, Y. Brain
Photobiomodulation Improves Sleep Quality in
Subjective Cognitive Decline: A Randomized, Sham-
Controlled Study. J. Alzheimer’s Dis. 2022, 87, 1581–
1589. [Google Scholar] [CrossRef]

64. González-Muñoz, A.; Cuevas-Cervera, M.; Pérez-
Montilla, J.J.; Aguilar-Núñez, D.; Hamed-Hamed, D.;
Aguilar-García, M.; Pruimboom, L.; Navarro-Ledesma, S.
Efficacy of Photobiomodulation Therapy in the
Treatment of Pain and Inflammation: A Literature
Review. Healthcare 2023, 11, 938. [Google Scholar]

https://scholar.google.com/scholar_lookup?title=Effectiveness+of+non-pharmacological+therapies+on+cognitive+function+in+patients+with+dementia%E2%80%94A+network+meta-analysis+of+randomized+controlled+trials&author=Luo,+G.&author=Zhang,+J.&author=Song,+Z.&author=Wang,+Y.&author=Wang,+X.&author=Qu,+H.&author=Wang,+F.&author=Liu,+C.&author=Gao,+F.&publication_year=2023&journal=Front.+Aging+Neurosci.&volume=15&pages=1131744&doi=10.3389/fnagi.2023.1131744
https://doi.org/10.3389/fnagi.2023.1131744
https://scholar.google.com/scholar_lookup?title=Photobiomodulation+Therapy+and+Cell+Therapy+Improved+Parkinson%E2%80%99s+Diseases+by+Neuro-regeneration+and+Tremor+Inhibition&author=Ahrabi,+B.&author=Tabatabaei+Mirakabad,+F.S.&author=Niknazar,+S.&author=Payvandi,+A.A.&author=Ahmady+Roozbahany,+N.&author=Ahrabi,+M.&author=Torkamani,+S.D.&author=Abbaszadeh,+H.A.&publication_year=2022&journal=J.+Lasers+Med.+Sci.&volume=13&pages=e28&doi=10.34172/jlms.2022.28
https://doi.org/10.34172/jlms.2022.28
https://scholar.google.com/scholar_lookup?title=The+effect+of+non-invasive+brain+stimulation+on+neuroplasticity+in+the+early+recovery+period+after+ischemic+stroke&author=Tereshin,+A.E.&author=Kiryanova,+V.V.&author=Reshetnik,+D.A.&author=Karyagina,+M.V.&author=Konstantinov,+K.V.&author=Lapin,+S.V.&author=Moshnikova,+A.N.&publication_year=2022&journal=Vopr.+Kurortol.+Fizioter.+Lech.+Fiz.+Kult.&volume=99&pages=5%E2%80%9312&doi=10.17116/kurort2022990515
https://doi.org/10.17116/kurort2022990515
https://scholar.google.com/scholar_lookup?title=Brain+Photobiomodulation+Improves+Sleep+Quality+in+Subjective+Cognitive+Decline:+A+Randomized,+Sham-Controlled+Study&author=Zhao,+X.&author=Du,+W.&author=Jiang,+J.&author=Han,+Y.&publication_year=2022&journal=J.+Alzheimer%E2%80%99s+Dis.&volume=87&pages=1581%E2%80%931589&doi=10.3233/JAD-215715
https://doi.org/10.3233/JAD-215715
https://scholar.google.com/scholar_lookup?title=Efficacy+of+Photobiomodulation+Therapy+in+the+Treatment+of+Pain+and+Inflammation:+A+Literature+Review&author=Gonz%C3%A1lez-Mu%C3%B1oz,+A.&author=Cuevas-Cervera,+M.&author=P%C3%A9rez-Montilla,+J.J.&author=Aguilar-N%C3%BA%C3%B1ez,+D.&author=Hamed-Hamed,+D.&author=Aguilar-Garc%C3%ADa,+M.&author=Pruimboom,+L.&author=Navarro-Ledesma,+S.&publication_year=2023&journal=Healthcare&volume=11&pages=938&doi=10.3390/healthcare11070938


[CrossRef]
65. Sprouse-Blum, A.S.; Smith, G.; Sugai, D.; Parsa, F.D.

Understanding endorphins and their importance in pain
management. Hawaii Med. J. 2010, 69, 70–71. [Google
Scholar]

66. Donnelly, C.R.; Andriessen, A.S.; Chen, G.; Wang, K.;
Jiang, C.; Maixner, W.; Ji, R.-R. Central Nervous System
Targets: Glial Cell Mechanisms in Chronic Pain.
Neurotherapeutics 2020, 17, 846–860. [Google
Scholar] [CrossRef]

67. Liu, P.Z.; Nusslock, R. Exercise-Mediated Neurogenesis
in the Hippocampus via BDNF. Front. Neurosci. 2018,
12, 52. [Google Scholar] [CrossRef]

68. Bathini, M.; Raghushaker, C.R.; Mahato, K.K. The
Molecular Mechanisms of Action of Photobiomodulation
Against Neurodegenerative Diseases: A Systematic
Review. Cell. Mol. Neurobiol. 2022, 42, 955–971.
[Google Scholar] [CrossRef]

69. Kandić, M.; Moliadze, V.; Andoh, J.; Flor, H.; Nees, F.
Brain Circuits Involved in the Development of Chronic
Musculoskeletal Pain: Evidence from Non-invasive Brain
Stimulation. Front. Neurol. 2021, 12, 732034. [Google
Scholar] [CrossRef]

70. Gorka, S.M.; Fitzgerald, D.A.; de Wit, H.; Angstadt, M.;
Phan, K.L. Opioid modulation of resting-state anterior
cingulate cortex functional connectivity. J.
Psychopharmacol. 2014, 28, 1115–1124. [Google

https://doi.org/10.3390/healthcare11070938
https://scholar.google.com/scholar_lookup?title=Understanding+endorphins+and+their+importance+in+pain+management&author=Sprouse-Blum,+A.S.&author=Smith,+G.&author=Sugai,+D.&author=Parsa,+F.D.&publication_year=2010&journal=Hawaii+Med.+J.&volume=69&pages=70%E2%80%9371
https://scholar.google.com/scholar_lookup?title=Central+Nervous+System+Targets:+Glial+Cell+Mechanisms+in+Chronic+Pain&author=Donnelly,+C.R.&author=Andriessen,+A.S.&author=Chen,+G.&author=Wang,+K.&author=Jiang,+C.&author=Maixner,+W.&author=Ji,+R.-R.&publication_year=2020&journal=Neurotherapeutics&volume=17&pages=846%E2%80%93860&doi=10.1007/s13311-020-00905-7
https://doi.org/10.1007/s13311-020-00905-7
https://scholar.google.com/scholar_lookup?title=Exercise-Mediated+Neurogenesis+in+the+Hippocampus+via+BDNF&author=Liu,+P.Z.&author=Nusslock,+R.&publication_year=2018&journal=Front.+Neurosci.&volume=12&pages=52&doi=10.3389/fnins.2018.00052
https://doi.org/10.3389/fnins.2018.00052
https://scholar.google.com/scholar_lookup?title=The+Molecular+Mechanisms+of+Action+of+Photobiomodulation+Against+Neurodegenerative+Diseases:+A+Systematic+Review&author=Bathini,+M.&author=Raghushaker,+C.R.&author=Mahato,+K.K.&publication_year=2022&journal=Cell.+Mol.+Neurobiol.&volume=42&pages=955%E2%80%93971&doi=10.1007/s10571-020-01016-9
https://doi.org/10.1007/s10571-020-01016-9
https://scholar.google.com/scholar_lookup?title=Brain+Circuits+Involved+in+the+Development+of+Chronic+Musculoskeletal+Pain:+Evidence+from+Non-invasive+Brain+Stimulation&author=Kandi%C4%87,+M.&author=Moliadze,+V.&author=Andoh,+J.&author=Flor,+H.&author=Nees,+F.&publication_year=2021&journal=Front.+Neurol.&volume=12&pages=732034&doi=10.3389/fneur.2021.732034
https://doi.org/10.3389/fneur.2021.732034
https://scholar.google.com/scholar_lookup?title=Opioid+modulation+of+resting-state+anterior+cingulate+cortex+functional+connectivity&author=Gorka,+S.M.&author=Fitzgerald,+D.A.&author=de+Wit,+H.&author=Angstadt,+M.&author=Phan,+K.L.&publication_year=2014&journal=J.+Psychopharmacol.&volume=28&pages=1115%E2%80%931124&doi=10.1177/0269881114548436


Scholar] [CrossRef]
71. Naeser, M.A.; Martin, P.I.; Ho, M.D.; Krengel, M.H.;

Bogdanova, Y.; Knight, J.A.; Hamblin, M.R.; Fedoruk,
A.E.; Poole, L.G.; Cheng, C.; et al. Transcranial
Photobiomodulation Treatment: Significant
Improvements in Four Ex-Football Players with Possible
Chronic Traumatic Encephalopathy. J. Alzheimer’s Dis.
Rep. 2023, 7, 77–105. [Google Scholar] [CrossRef]

72. Dinas, P.C.; Koutedakis, Y.; Flouris, A.D. Effects of
exercise and physical activity on depression. Ir. J. Med.
Sci. 2011, 180, 319–325. [Google Scholar] [CrossRef]

73. Schoenfeld, T.J.; Swanson, C. A Runner’s High for New
Neurons? Potential Role for Endorphins in Exercise
Effects on Adult Neurogenesis. Biomolecules 2021, 11,
1077. [Google Scholar] [CrossRef]

74. Pearce, E.; Wlodarski, R.; Machin, A.; Dunbar, R.I.M.
Variation in the β-endorphin, oxytocin, and dopamine
receptor genes is associated with different dimensions
of human sociality. Proc. Natl. Acad. Sci. USA 2017, 114,
5300–5305. [Google Scholar] [CrossRef]

75. Diener, I.; Kargela, M.; Louw, A. Listening is therapy:
Patient interviewing from a pain science perspective.
Physiother. Theory Pract. 2016, 32, 356–367. [Google
Scholar] [CrossRef]

76. Leung, L. Pain catastrophizing: An updated review.
Indian. J. Psychol. Med. 2012, 34, 204–217. [Google
Scholar] [CrossRef]

https://scholar.google.com/scholar_lookup?title=Opioid+modulation+of+resting-state+anterior+cingulate+cortex+functional+connectivity&author=Gorka,+S.M.&author=Fitzgerald,+D.A.&author=de+Wit,+H.&author=Angstadt,+M.&author=Phan,+K.L.&publication_year=2014&journal=J.+Psychopharmacol.&volume=28&pages=1115%E2%80%931124&doi=10.1177/0269881114548436
https://doi.org/10.1177/0269881114548436
https://scholar.google.com/scholar_lookup?title=Transcranial+Photobiomodulation+Treatment:+Significant+Improvements+in+Four+Ex-Football+Players+with+Possible+Chronic+Traumatic+Encephalopathy&author=Naeser,+M.A.&author=Martin,+P.I.&author=Ho,+M.D.&author=Krengel,+M.H.&author=Bogdanova,+Y.&author=Knight,+J.A.&author=Hamblin,+M.R.&author=Fedoruk,+A.E.&author=Poole,+L.G.&author=Cheng,+C.&publication_year=2023&journal=J.+Alzheimer%E2%80%99s+Dis.+Rep.&volume=7&pages=77%E2%80%93105&doi=10.3233/ADR-220022
https://doi.org/10.3233/ADR-220022
https://scholar.google.com/scholar_lookup?title=Effects+of+exercise+and+physical+activity+on+depression&author=Dinas,+P.C.&author=Koutedakis,+Y.&author=Flouris,+A.D.&publication_year=2011&journal=Ir.+J.+Med.+Sci.&volume=180&pages=319%E2%80%93325&doi=10.1007/s11845-010-0633-9
https://doi.org/10.1007/s11845-010-0633-9
https://scholar.google.com/scholar_lookup?title=A+Runner%E2%80%99s+High+for+New+Neurons?+Potential+Role+for+Endorphins+in+Exercise+Effects+on+Adult+Neurogenesis&author=Schoenfeld,+T.J.&author=Swanson,+C.&publication_year=2021&journal=Biomolecules&volume=11&pages=1077&doi=10.3390/biom11081077
https://doi.org/10.3390/biom11081077
https://scholar.google.com/scholar_lookup?title=Variation+in+the+%CE%B2-endorphin,+oxytocin,+and+dopamine+receptor+genes+is+associated+with+different+dimensions+of+human+sociality&author=Pearce,+E.&author=Wlodarski,+R.&author=Machin,+A.&author=Dunbar,+R.I.M.&publication_year=2017&journal=Proc.+Natl.+Acad.+Sci.+USA&volume=114&pages=5300%E2%80%935305&doi=10.1073/pnas.1700712114
https://doi.org/10.1073/pnas.1700712114
https://scholar.google.com/scholar_lookup?title=Listening+is+therapy:+Patient+interviewing+from+a+pain+science+perspective&author=Diener,+I.&author=Kargela,+M.&author=Louw,+A.&publication_year=2016&journal=Physiother.+Theory+Pract.&volume=32&pages=356%E2%80%93367&doi=10.1080/09593985.2016.1194648
https://doi.org/10.1080/09593985.2016.1194648
https://scholar.google.com/scholar_lookup?title=Pain+catastrophizing:+An+updated+review&author=Leung,+L.&publication_year=2012&journal=Indian.+J.+Psychol.+Med.&volume=34&pages=204%E2%80%93217&doi=10.4103/0253-7176.106012
https://doi.org/10.4103/0253-7176.106012


77. Hobart, J.C.; Cano, S.J.; Zajicek, J.P.; Thompson, A.J.
Rating scales as outcome measures for clinical trials in
neurology: Problems, solutions, and recommendations.
Lancet Neurol. 2007, 6, 1094–1105. [Google Scholar]
[CrossRef]

78. Bhattacharyya, K.B.; Rajshekhar, V. (Eds.) Progress in
Clinical Neurosciences; Byword Books Private Limited:
Delhi, India, 2012; pp. 69–72. [Google Scholar]

79. Dansie, E.J.; Turk, D.C. Assessment of patients with
chronic pain. Br. J. Anaesth. 2013, 111, 19–25. [Google
Scholar] [CrossRef]

80. Hasselroth, R.; Björling, G.; Faag, C.; Bose, C.N. “Can
Someone as Young as You Really Feel That Much Pain?”
—A Survey on How People with Fibromyalgia
Experience Healthcare in Sweden. SAGE Open Nurs.
2021, 7, 23779608211026145. [Google Scholar]
[CrossRef]

81. Marques, A.P.; Santo, A.; Berssaneti, A.A.; Matsutani,
L.A.; Yuan, S.L.K. Prevalence of fibromyalgia: Literature
review update. Rev. Bras. Reum. Engl. Ed. 2017, 57,
356–363. [Google Scholar] [CrossRef]

82. Taylor, S.J.; Steer, M.; Ashe, S.C.; Furness, P.J.;
Haywood-Small, S.; Lawson, K. Patients’ perspective of
the effectiveness and acceptability of pharmacological
and non-pharmacological treatments of fibromyalgia.
Scand. J. Pain. 2019, 19, 167–181. [Google Scholar]
[CrossRef]

https://scholar.google.com/scholar_lookup?title=Rating+scales+as+outcome+measures+for+clinical+trials+in+neurology:+Problems,+solutions,+and+recommendations&author=Hobart,+J.C.&author=Cano,+S.J.&author=Zajicek,+J.P.&author=Thompson,+A.J.&publication_year=2007&journal=Lancet+Neurol.&volume=6&pages=1094%E2%80%931105&doi=10.1016/S1474-4422(07)70290-9
https://doi.org/10.1016/S1474-4422(07)70290-9
https://scholar.google.com/scholar_lookup?title=Progress+in+Clinical+Neurosciences&author=Bhattacharyya,+K.B.&author=Rajshekhar,+V.&publication_year=2012
https://scholar.google.com/scholar_lookup?title=Assessment+of+patients+with+chronic+pain&author=Dansie,+E.J.&author=Turk,+D.C.&publication_year=2013&journal=Br.+J.+Anaesth.&volume=111&pages=19%E2%80%9325&doi=10.1093/bja/aet124
https://doi.org/10.1093/bja/aet124
https://scholar.google.com/scholar_lookup?title=%E2%80%9CCan+Someone+as+Young+as+You+Really+Feel+That+Much+Pain?%E2%80%9D%E2%80%94A+Survey+on+How+People+with+Fibromyalgia+Experience+Healthcare+in+Sweden&author=Hasselroth,+R.&author=Bj%C3%B6rling,+G.&author=Faag,+C.&author=Bose,+C.N.&publication_year=2021&journal=SAGE+Open+Nurs.&volume=7&pages=23779608211026145&doi=10.1177/23779608211026145
https://doi.org/10.1177/23779608211026145
https://scholar.google.com/scholar_lookup?title=Prevalence+of+fibromyalgia:+Literature+review+update&author=Marques,+A.P.&author=Santo,+A.&author=Berssaneti,+A.A.&author=Matsutani,+L.A.&author=Yuan,+S.L.K.&publication_year=2017&journal=Rev.+Bras.+Reum.+Engl.+Ed.&volume=57&pages=356%E2%80%93363&doi=10.1016/j.rbre.2017.01.005
https://doi.org/10.1016/j.rbre.2017.01.005
https://scholar.google.com/scholar_lookup?title=Patients%E2%80%99+perspective+of+the+effectiveness+and+acceptability+of+pharmacological+and+non-pharmacological+treatments+of+fibromyalgia&author=Taylor,+S.J.&author=Steer,+M.&author=Ashe,+S.C.&author=Furness,+P.J.&author=Haywood-Small,+S.&author=Lawson,+K.&publication_year=2019&journal=Scand.+J.+Pain.&volume=19&pages=167%E2%80%93181&doi=10.1515/sjpain-2018-0116
https://doi.org/10.1515/sjpain-2018-0116


Disclaimer/Publisher’s Note: The statements, opinions and
data contained in all publications are solely those of the
individual author(s) and contributor(s) and not of MDPI and/or
the editor(s). MDPI and/or the editor(s) disclaim responsibility
for any injury to people or property resulting from any ideas,
methods, instructions or products referred to in the content.

© 2024 by the authors. Licensee MDPI, Basel, Switzerland.
This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution
(CC BY) license
(https://creativecommons.org/licenses/by/4.0/).

Share and Cite

MDPI and ACS Style

Fitzmaurice, B.C.; Grenfell, R.L.; Heneghan, N.R.; Rayen,
A.T.A.; Soundy, A.A. Whole-Body Photobiomodulation
Therapy Propels the Fibromyalgia Patient into the
Recomposition Phase: A Reflexive Thematic Analysis.
Biomedicines 2024, 12, 1116.
https://doi.org/10.3390/biomedicines12051116

AMA Style

Fitzmaurice BC, Grenfell RL, Heneghan NR, Rayen ATA,
Soundy AA. Whole-Body Photobiomodulation Therapy
Propels the Fibromyalgia Patient into the Recomposition
Phase: A Reflexive Thematic Analysis. Biomedicines. 2024;

https://creativecommons.org/licenses/by/4.0/


12(5):1116. https://doi.org/10.3390/biomedicines12051116

Chicago/Turabian Style

Fitzmaurice, Bethany C., Rebecca L. Grenfell, Nicola R.
Heneghan, Asius T. A. Rayen, and Andrew A. Soundy. 2024.
"Whole-Body Photobiomodulation Therapy Propels the
Fibromyalgia Patient into the Recomposition Phase: A
Reflexive Thematic Analysis" Biomedicines 12, no. 5: 1116.
https://doi.org/10.3390/biomedicines12051116

Note that from the first issue of 2016, this journal uses article
numbers instead of page numbers. See further details here.

Article Metrics

Citations

No citations were found for this article, but you may check
on Google Scholar

https://www.mdpi.com/about/announcements/784
https://scholar.google.com/scholar_lookup?title=Whole-Body+Photobiomodulation+Therapy+Propels+the+Fibromyalgia+Patient+into+the+Recomposition+Phase%3A+A+Reflexive+Thematic+Analysis&volume=12&doi=10.3390%2Fbiomedicines12051116&journal=Biomedicines&publication_year=2024&author=Bethany+C.+Fitzmaurice&author=Rebecca+L.+Grenfell&author=Nicola+R.+Heneghan&author=Asius+T.+A.+Rayen&author=Andrew+A.+Soundy

