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ABSTRACT

Despite imagery’s regular use in massage therapy there are few studies examining its
effectiveness. This study did just that in manual trigger point release across forty individuals in
Gdansk, Poland: 11 males and 29 females, aged 19-51 (M= 26.13, SD = 8.05) and divided into two
groups; one focusing on deep, diaphragmatic breathing and the second on a rich imagery script,
imagining their trigger point being a “ball of butter melting”. Manual trigger point release was
applied four successively deeper times to the same point in the dominant upper trapezius muscle
following the common “searching for 7” pain scale protocol. Significant differences were found in
self-reported pain tolerance scores for participants using the breathing (M = 2/10, SD = 1.8/10)
versus imagery scripts (M = 1/10, SD = 1.2/10), t1(37) = 2.10, p = .043. A trend only approaching
statistical significance was observed between treatments in both average press release (imagery:
M= 256s, SD=15.5 s, breathing: M = 30.0's, $D = 27.3 s, #(38) = 0.62, p = .540) and total
treatment time (imagery: M = 2:15 m, SD = 1:08 m, breathing: M= 2:36 m, SD = 2:04 m, #(38) =

0.67, p = .507), with largest differences in the final two presses.

However, analyzing the above while taking local v. referred pain presence into account showed
significant main effects of pain on the first press (local/breathing: M = 43.2's, SD = 24.8 s;
local/imagery: M=31.5's, SD=16.1s; referred/breathing: M= 23.2's, SD=12.5 s, referred/imagery:
M=28.1s, SD=12.25; Fi30 = 4.53, p = .042) and significant interaction effects of both pain
and treatment type on total treatment time (local/breathing: M = 3:32 m, SD = 2:34 m;
local/imagery: M = 2:07 m, SD = 1:12 m; referred/breathing: M = 1:50 m, SO = 1:11 m,
referred/imagery: M= 2:22m, SD = 1:08 m; F 5 = 4.64, p = .039). Based on this study, therapists
should include breathing techniques in manual trigger point release for patients experiencing

referred pain and imagery scripts for patients experiencing only local pain.

Keywords: massage therapy, myofascial trigger point, imagery, PETTLEP, gate control, neuromatrix,

neural modulation, sensitization, referred pain, pain, muscle, neurology
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INTRODUCTION

Background

Massage therapists across Canada often use psychological techniques during treatment, even if
they are rarely labelled as such. From a warm clinic decor to the hushed tones and gentle music
used in treatment, the field is constantly seeking new ways of fostering mind-body harmony. The
process begins in school with an introduction to the “principles of massage”: a set of gold
standards outlining a slow, progressive approach to treatment." These are to be followed
regardless of technique or style with few exceptions, ensuring an easy, supportive progression
that builds trust and confidence into the vital patient-therapist relationship. The ultimate goal, of
course, is the delivery of a treatment that is maximally effective and long-lasting... something that
is nearly impossible unless the patient is relaxed. It is logical, therefore, that certain psychological
elements would have seeped into common massage therapy practice, from reframing pain, to
goal-setting across treatment plans, to even harnessing imagery during the more painful moments

in treatment. It is on this last tendency that this paper focuses.

As massage therapy develops formal protocols, a common sense/no-harm philosophy with little
scientific backing has prevailed, kept alive through misunderstanding and uncertainty. A good
example is the fear that massage may metastasize cancer in patients through increasing blood

flow and thereby physically “moving” the cancer to other body regions. In fact the opposite is



true: massage boosts the immune system through upping the production of NK cells, known for

combating cancer.?

Since rigorous, peer-reviewed studies on the mechanisms and efficacy of massage are still few
and far between?* — with those exploring trigger point pathology rarer still>° — interdisciplinary
research is a good springboard for key findings to emerge. Sport psychology has much to offer in
this regard, especially considering its strong history of training perception to reach certain
performance levels. Because of all this, research for this paper extended beyond the traditional
literature or even media. It drew on web forums, conversations with therapists, university tutorials
and course notes, and several clinicians’ videos explaining various phenomena for their patients
and students. For this reason, what is presented is more a launchpad into the area straddling
sport psychology and massage therapy than it is any definitive text on either subject. It is also

why it begins with a series of separate concepts that only reach full synthesis in the discussion.

Even so, this paper is an attempt at bridging these fields beyond the usual anecdotal, “common
sense” approach criticized earlier. Recent calls have been made for closer psychosomatic
collaboration from both physiological’-® and psychological*® "> fronts. Benefits of such integration
include increased professional growth for therapists as well as improved treatment effectiveness
for patients.® Clear applications of massage have already been found in improving anxiety,
depression,” perception/sensation, sleep, learning, and alertness.’>'s Indeed, connecting
psychology with massage therapy is not only recommended'# but required when it comes to the
phenomenon of pain, which is modulated by both physiological and psychological
processes.”%11.121526 There currently exist some manual treatment modalities tying psychological
theories into their application“?73° and some forays have already been made to integrate massage
therapy into psychotherapy sessions — with great effect.>’ What were once purely anecdotal cases
tying these fields together are quickly gaining traction as scientifically-sound research.3?3> Further,
since pain is both a sensory and emotional experience, it makes sense to use both pathways in
dealing with such a complex phenomenon.? Past studies have linked both massage therapy and
imagery with muscle pain relief;373¢ it is the aim of this paper to continue building upon these

psychosomatic connections in the field of rehabilitative therapy.



Problem

Imagery use has naturally evolved alongside massage therapy’s development into a serious health
profession worldwide. Therapists often create scripts spontaneously when working through
particularly stubborn muscle knots; generally simple, relatable, relaxing themes rooted in local
culture. These are inevitably shared throughout clinics, naturally paired with anecdotal stories of
their effectiveness. | have worked over a decade as a massage therapist in spas and in
chiropractic, physiotherapy, massage, and sports medicine clinics in five distinct regions across
Canada. Each of these was set on vast bodies of water: Toronto (Great Lakes), Cape Breton
(Atlantic Ocean), Yellowknife (Great Slave Lake), Vancouver (Pacific Ocean) and Montreal (St.
Lawrence River). During this time, |1 would often note therapists using imagery scripts with
coastlines and water as main themes (eg: “undulating waves hugging the shore”, “golden sand

baking in the sun”, “the call of seagulls and the swells of approaching tides”).

Though nice and relaxing, | wanted to know what
imagery’s actual effectiveness was in treatment,
specifically regarding trigger point release. Should it
prove to be ineffectual, then it could be abandoned
and we could shift our focus to other, better
techniques for pain relief. However, should the
opposite be true then imagery could be officially
incorporated into the trigger point treatment
protocol slowly being developed in physical therapy
clinics worldwide. A second reason | was interested
in this topic was the complete absence of any
comprehensive theory explaining the mysterious
trigger point referred pain phenomenon | would deal
with almost daily in clinic. This pain didn’t seem to
follow any known neural routes.. so where was it

coming from?

The muscle chosen for this study was the upper Figure 1: Upper trapezius referred pain. Classic
trapezius since it is here that trigger points are most “question mark” pain brought about through

often found,® causing what is probably the most Fressing its trigger point (X).*



classic of all muscle tension headaches: a “question mark” pain referral looping around the
ipsilateral ear, starting at the neck and mastoid process up to the temple and even sometimes
including the jaw below (Figure 7).404> Headaches of this type have a very high incidence rate,
ranking along with migraines as the world’s 8" most burdensome health issue (ahead of diabetes,
heart disease, cancer, and malaria),”> with 30-40% of the global population experiencing at least
one annually“44 (though rates do vary across cultures),”> and costing billions of dollars in
combined employee inefficiency and outright absence.®® As shorter healing times have direct
implications for a nation’s health and economy, and as myofascial disorders like tension
headaches consistently rank as one of the most prevalent conditions in the world,*”>3 the results

from this study present applications for a large segment of the world population.3>5

The main theoretical framework used in this study is Melzack and Wall’s gate control model of
pain perception (Figure 4).°> This theory is the one most frequently taught in Canadian massage
colleges to explain why massage is so effective in alleviating pain.>>° Further, according to the
gate control theory, negative cognitions such as expectations or worries have the power to
intensify pain perception while positive cognitions like distraction, relaxation, and positivity have
the power to lessen or even completely deactivate pain perception.>>*75¢ Since imagery delivers
these very positive cognitions,>® it seemed a logical addition to the otherwise purely mechanical

trigger point treatment.

Hypothesis

Based on the following literature review and on my own clinical experience, including anecdotal
evidence from many physiotherapists, chiropractors, and other massage therapists along the way,
releasing trigger points with traditional massage therapy combined with a relaxing imagery script
was expected to result in faster and more effective treatment times than would coupling the

treatment with a generic breathing script.



LITERATURE REVIEW

Massage therapy, psychology, and pain

In addition to the many studies written on the physiological effects of massage therapy, there
have been several on the psychological and behavioural effects it has on patients. Findings relate
a wide variety of improvements: reductions in stress, anxiety, depression, cortisol levels, ADHD
symptoms, and pain, as well as in activity limitations caused by pain. Further, massage improves
mood, sleeping, eating habits, body image perception, relaxation, performance, alertness, and
concentration.>41%56,602 But this is not without reproach. Criticism always returns to inconsistent

findings, methodological flaws, and to a simple lack of studies in the field.>¢’

However, the main gap this paper fills compared to the studies mentioned is that nearly each
studied the unidirectional effects of massage on a person’s psychology; rarely was the reverse
ever examined. Indeed, this has been the main stance of Western medicine since the scientific
revolution: that the body affects the mind is clear. The reverse pathway is coming to light in
mainstream science only as of recently.® Articles on the psychology of trigger point treatment
were even scarcer, despite the treatment having clear psychological ties regarding pain perception
and despite this therapy being one of the most painful and most prevalent massage modalities

currently used in across Canada.'

Current theories explaining why massage alleviates pain focus primarily on physiological
phenomena, including its increasing blood and decreasing cortisol circulation, its activation of the

parasympathetic nervous system via relaxation, and its modulation of incoming nerve signals as



outlined in the gate control model (Fjgure 4). In addition to all these factors, there also exist the
hypotheses that massage improves affect via social support and touch,? and that people’s
personalities — broadly described as pain-adaptive or -nonadaptive — can predict pain response
(with the former inherently dealing better with managing pain than the latter).?>2"% Such
integrated, personalized treatment is already underway for low back pain, with patients being
reliably divided into several subgroups based on psychosocial risk factors for specialized
treatment instead of treating every incidence of the condition as part of a single batch

phenomenon.®

Pain: sensation, modulation, and perception

Pain is particular among sensations in two ways. First, it is not always subject to habituation.
Indeed, it often undergoes the opposite, intensifying with increased or maintained stimuli in what
is called “sensitization”.?>?3%¢7° Secondly, it has an emotional element: unpleasantness,
consisting first of sensation and then only sometimes perception (Fjgure 7). This first is the
reception of all the physical elements — pressure, registration of touch, ezc. The second is the
cerebral labeling of these as unpleasant, and is heavily dependent on the modulation the

nociceptive signal undergoes from peripheral stimulation to cerebral processing.”’

Figure 2: Main pain theories in context. Image 1 contextualizes cerebrospinal neuroanatomy, zooming in on a C3/4
transverse section where many trapezius nerves enter and exit the spinal cord. Image 2 zooms in on the spinal cord,
showing the pain stimulus (X), the site of referred pain (?), and all pain modulation models outlined in this paper:
original ascending pain (red), potential modulation (blue, including referred pain (a), gate control (b), and descending

modulation (spinal: ¢, cerebral neuromatrix: d)), as well as the resulting signal perceived (purple).



Modulation happens in a few spots along pain’s path to the brain, where it may intensify or
diminish, or even disappear altogether,?357.¢7.72 explaining why pain may occur without injury (eg
phantom limb pain), may remain long after an injury has healed, or may even not occur at all
when expected (eg battle wounds). Pain is a bidirectional process, undergoing modulation
through both ascending and descending pathways (F/gure 2). Ascending modulation occurs when
pain is modified by a competing signal arriving from the periphery or by an interneuronal signal
still in the spinal cord, as with referred pain (Figure 3) or in the gate control model (Figure 4).
Descending modulation occurs in the spinal cord where a cerebral signal modulates peripheral
pain (Fjgure 8) as in the pain-tension cycle®”s or inside the brain as per the neuromatrix

theory'%727475 through release of analgesic neurotransmitters (eg: serotonin).”

Ascending modulation

The most pertinent diagnostic tool for this study was the
referred pain pattern elicited through point compression of the ey X
tender trigger point (Figures 7 & 18).77 Though not following
any known nerve pathways or myotomes,’®’° these patterns
are very consistent across patients.> Because of this, when a
patient is experiencing referred pain in a known pattern, their
therapist can often quickly deduce which muscle is behind
it.39.46788082 These patterns are especially prevalent in muscle
tension headaches (muscular in origin and characterized by

their gradual onset, accompanying sensations of pressure and

tension, and sustained triggering of generally unconscious
contractions in head and neck musculature),>’*3 while also Figure 3: Referred pain. Trigger point
being an important factor in the etiology and maintenance of (red) and referral pain (blue) nerves
chronic migraines.® However, there is no one clear mechanism converging as pain (purple) “felt” at

yet explaining their phenomenon completely.® both injury (X) and referral (?) sites.>

The current model posits pain as converging at spinal synapses,’®*° a process identified over fifty
years ago and consisting of “convergent projection” — /e. spinal nerve neural overlap of the injury
and referral zones — and “central sensitization” — increased spinal neuron response with repeated

peripheral neuron stimulation, enabling smaller and stimuli to trigger a response (Fjgure 3).5710



This happens over several stages. First, a muscle suffers a mild injury (eg repetitive stress in
sustained poor posture as in Fjgure 70), sending painful neural signals to the spinal cord. These
are ignored by the brain owing to their mildness, but converge with signals arriving from unrelated
nerves, perhaps even synapsing with them over time. If this is the case, chemicals released from
the first nerve could activate several nonproblematic nerves nearby, making it seem to the brain
as if these nerves are now delivering painful signals as well.4%74%991.192 These convergence and
sensitization processes would strengthen over time, allowing less intense stimuli of the injury
site to result in the same or even more intensified referred pain responses,>°7°> similar to the

phenomenon at the root of arm/chest/jaw referred pain common during a heart attack.'*

A second model explaining how massage releases both local and referred pain is that of “gate
control”.5>'%4 Pain was initially thought to correlate directly with the degree of injury (/e. being
objectively painful, as in Figure 5).'%7%% Gate control theory, however, showed that pain is not a
simple linear process starting with a stimulus and ending at perception. Rather, it is controlled
by “gates” modulated by competing nerve signals. This happens in the spinal cord where primary
sensory nerves synapse with interneurons, as well as in the brain itself, where sensation,

emotion, and memory combine with other cognitions to form perception (Figure 4).5557.74.75

Figure 4: Gate control theory. Image 1 shows the neurology involved: peripheral sensory nerves (blue), inhibitory
spinal interneurons (green), and the projection neuron bringing final modulated signals to the brain (red). Image 2
shows Aé firing from a painful signal, stimulating pain directly as well as indirectly through inhibiting inhibitory
interneurons. Image 3 shows A8 firing from pressure or motion. This stronger mechanical signal immediately
overrides Aé nociception via spinal interneurons, canceling the perception of pain. Pain cannot be perceived without

the activation of interneurons carrying this signal to neurons that ultimately arrive in the brain.>>1%-112



This modulation is possible because different sensations travel along
different nerves at different speeds. Proprioception travels fastest,
through thick, myelinated Ax fibres, while touch travels more less
quickly through thinner, myelinated AR fibres. Sharp, acute pain
travels slowly through thin, myelinated A® fibres, and sustained,

“burning” pain travels slower still, through thin, unmyelinated C

fibres.4106.114116 To put this all in perspective, Ax signals travel at the
speed of a bullet train and AR almost as fast as Formula One racing Figure 5: Original pain model
cars, while A3 signals could only keep pace with fast cyclists and C pescartes’ 1664 pain pathway

signals would fall behind even a brisk walker (F/gure 6).3667.117.118 is linear and unidirectional.*3

The majority of AS signals (90%) quickly reach the brain, precisely locating the injury. However,
only about 10% of the C fibre signals do the same, making the source of this duller pain much

harder to locate, partially explaining why some chronic pain becomes very difficult to pinpoint.’®

@ &i § e 67 $

Aa: proprioception, 13-20 ym  AB: touch, 6-12 pm AS: sharp pain, 1-5 pm C: sustained pain, 0.2-1.5 ym

80-120 m/s (avg. ~360 km/h)  35-75 m/s (avg. ~200 km/h)  5-35 m/s (avg. ~70 km/h) 0.5-2.0 m/s (avg. ~5 km/h)

Figure 6: Afferent nerve comparison: diameter, perception, myelination (light blue), and conduction velocities.

Aa, AB (touch) These differences explain why acute injury subjects generally first

Zinres - report an immediate shock — registering the sensation of touch —

Intensity

followed by an almost-immediate jolt of intense, stabbing pain (“first”

(R [pan) CETPAY - pain), ending in a sustained, throbbing pain (“second” pain) that

Time

appears slowly and remains for some time (Figure 7).
Figure 7: Pain timeline.”>*7

All these fibres converge in the spinal cord,>* from which pain travels to the brain from the A%
and C fibres unless inhibited through a much faster signal traveling via AR fibres, like pressure
or motion (Fgure 4). Noxious thermal stimuli (>43°C or <25°C) may also override nociception: these
are registered by both A and C fibres,""* with the latter likely being the primary afferent.’ This
ascending gate control modulation explains both why we reflexively rub, shake, and ice injuries

immediately, as well as why massage brings almost immediate pain relief to sore muscles.''7'>°



Descending modulation

Nociception is also modulated via descending pathways through direct cortical or thalamic
neurotransmitter release (eg serotonin, noradrenaline, endogenous opioids),*”’¢ through rapid,
cognition-induced brain activity (eg beliefs, experiences, expectations, fear),>> and through

behavioural changes like increased sleep or exercise.'?826,36,55,121,122

As, C

Figure 8: Descending modulation. Images 1 and 2 are as in Figure 4, with the focus now on modulatory nerves
(purple) descending from the brain.’® Image 3 shows this modulation overriding A8 nociception, eliminating

pain.>>>%74107-109114.123 prescription opioids like morphine act similarly and so are used in cases of chronic pain.*?3

The brainstem bridges cognitions with top-down pain modulation (//gure 8). Nociception enters
the brain from the spinal cord (Figure 9.3 violer track) where some neurons — mostly AS"¢ —
transmit information on location and intensity to the somatosensory cortex via the thalamus'*
(Figure 0.3 red track). This branch meets with descending analgesic tracts in the midbrain’s
periaqueductal grey matter,'”>'?° modulating pain based on fear, attention, and
expectation,''?%22.126 and in the rostroventral medulla oblongata’s nucleus raphe magnus
(NRM)""4723 is close to the retrotrapezoid nucleus which itself regulates breathing,>>'3' perhaps
explaining why focused breathing consistently delivers analgesic effects.’3>'> Other neurons
travel to the cingulate and insular cortices via the pons’ parabrachial nucleus and the amygdala,
modulating pain through emotion (F/gure 9.3 yellow track). The amygdala fires more in situations
involving fear's® while the insular cortex serves to identify pain magnitude'?> and is more active
with visual input,'3’ even if imagined (as is true for the anterior cingulate cortex).s° This anatomy
explains why cognitions like anxiety, worry, depression, and focusing on pain could “open” the

gate mentioned earlier, while distraction, relaxation, and positive emotions could “close” it."".57.1%4



Figure 9: Pain in the brain. Images 1 and 2 show the brainstem’s medulla oblongata, pons and midbrain; the
amygdala and the cingulate, insular and somatosensory cortices; and the thalamus and hypothalamus. Nociception
ascends (red) in Image 3, and is modulated by cerebral affects (yellow) and direct brainstem input (violet), perhaps

via the medulla oblongata’s nucleus raphe magnus and the midbrain’s periaqueductal grey matter.?>30:114,123,138,139

Clinicians are now teaching patients to fear pain less and to not catastrophize their state or
future,'©2%14° while also teaching them to better deal with day-to-day occupational, mood, and

social stressors, knowing that mastering these leads to more effective pain resolution.?"-?313814°

The detrimental mind-body feedback loop of a physical injury causing psychological stress — itself
increasing risk of re-injury — has been extensively studied.® Tension, anxiety, and panic cause
muscle spasms, vasoconstriction, and blood flow shunting from the extremities to the core,
causing a drop in oxygen availability and bringing alertness as well as muscle and brain activity
down with it. Once this loop is understood — as well as the patient’s own power over it — the
patient is better able to put a stop to it and take an active role in their own recovery, reducing

anxiety and thereby allowing for healing to begin.®73

Of special importance to this paper is that trigger points worsen with psychological stressors. In
one study, trigger point activity was shown to increase with both expressed and inhibited anger,
with significant correlation with the latter in particular.’s’ This may be due to muscle guarding'#’
or to sympathetic neurological involvement at muscle spindles (capsular sensory receptors
embedded in muscle bellies)'”> seen in pharmacological studies showing decreased

electromyographic activity in the trigger point with sympathetic neuron blockers but not with



motor neuron blockers.'#> Other studies showed that recalling emotional events increased trigger
point activation's4 while relaxation techniques did the opposite.'s>'%° Ties were later found
between individuals with internalizing traits (high worry, fear of criticism, low assertiveness) and
feeling more pain in trigger points than individuals without these traits.'## Lastly, biopsychosocial
interventions — physiological interventions with psychsocial support systems — have been found
to decrease the overall experience of chronic pain,'* while a lack of social support relates to a
marked increase in its perception.>'>?" Therefore, interventions including muscle relaxation,

biofeedback, social support, and imagery are recommended as a major goal of treatment.'?’

All this is being distilled into a theory that it is a widespread cerebral network — a “neuromatrix”
— that perceives pain,’»747>% modulating its sensation starting with cognitions that were
traditionally written off as mere reactions (eg: apprehension, fear).”#7> It shows pain to be a very
complex process governed by a convergence of influences, including genetic determinants,
cognitive events, and somatosensory input.”7> It underlines that pain management may be more
effective when cognitive processes are taken into account, explaining why cognitions like imagery

have mitigated pain consistently in both the literature as well as in clinical practice.'#®

Trigger point pathophysiology

Trigger points were described as early as the 16™" century and have remained a very controversial
topic since their rediscovery in the 20", with even their very existence currently being
questioned.'# >3 That said, the focus of this paper isn’t so much on their physiology or etiology
as it is on the mediation of the pain they cause, both locally and via referral, which is very real

indeed. Still, their commonly-accepted pathogenesis follows for context.

From the seminal text on the subject, a trigger point is a hyperirritable spot in skeletal muscle
often palpable as a nodule in a taut band.:*84854755 |t forms when performance intensity
outmatches the body’s normal ability to sustain it and normal recovery is prevented.>'5¢ ' This
can be the result of sudden muscle load increases, as with intense movements or trauma (eg
whiplash, muscle strain),® of slowly-mounting strains as in repetitive stress injuries (chronically
sustained, submaximal contractions),>%4%%419.152 or even of the mere addition of biomechanical

stress to cooled muscles (these are less supple and therefore more prone to tearing).'*



Trigger points occur in 20-70% of the general population,3-531%31%> most often in, again, the upper
trapezius muscle.?® This is likely due to its frequent flexion, both in the classic shoulder-hunching,
defensive posture typical in response to stress, as well as in sedentary postures increasingly
prevalent throughout society (eg anterior head carriage and accompanying shoulder rounding
characteristic of Upper Crossed Syndrome, as in Figure 70). Our head weighs 10 Ibs, with another
10 Ibs of stress added to our neck musculature every inch it moves forward of the midline (the
upper trapezius being a key player).'%'%7 It is not surprising, therefore, that these muscles may

respond with injury over time, potentially causing trigger point formation.

* g
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Figure 10: Trigger point formation. Posture-induced via anterior head carriage and muscle guarding: as the head

leans forward, tension on the upper trapezius muscle increases with its fibres hardening in response.#166-168

Key to this study is the emotional activation of trigger points. Intense emotions sustain muscle
tension via “muscle guarding”,'® reducing tension via muscle shortening in the short-term but
creating a chronic pain-spasm-pain cycle in the long run (Fjgure 70).7%%77° This tension decreases

blood flow and distorts posture, further exacerbating the condition and its associated pain.’%8

Trigger points are often found near the point of motor innervation in muscle, with excessive nerve
activity in — or direct stress or trauma to — this area triggering irritation (/e. flexing, stretching,
or pressing it).% When a series of such hyperirritable loci remain contracted within a muscle, they
form a raised, palpable nodule — a trigger point — while pulling the rest of their fibres into a taut

band (F/gure 77). This sustained contraction could be the result of excessive acetylcholine release.’



Figure 11: Proposed trigger point anatomy. Normal (left) v. tense (right) muscle fibres show the formation of nodules

and their associated taut bands.® A trigger point is hypothesized to be a concentration of such nodules (X).>*4171-173

The increase in energy consumption this causes, and its associated reduced energy supply via
severe local hypoxia due to sustained muscle contraction, creates an energy crisis that further
contributes to the trigger point pain cycle.®>'°2"74 The point may be painful locally and can elicit
predictable referred pain or muscle twitch responses into otherwise unassociated muscles
(Figures 1 & 3).7:75 These are distal effects are suspected of being mediated by mechanisms in
the spinal cord.®® Additional symptoms may include limited, painful range of motion as well as
weakness in the affected muscle. Further, a trigger point may be active — currently producing

pain, or latent — asymptotic until activated (again: flexed, stretched, or pressed).39-47,53,84,15¢

Due to their similarity, a distinction must be made between trigger and acupuncture points. The
first are a muscular pathology and can occur anywhere inside the muscle belly,’** though usually
at large groupings of dysfunctional neuromuscular junctions.’®? Conversely, the second seem to
lack any uniform morphology®® and occur only on predefined lines throughout the body, termed
“meridians” or “energy flows”. These are based on traditional Chinese medicine and have no

clear biomedical basis thus far.?>% Interestingly, one study found a 71% overlap between the



two in their distribution and referred pain."’® Both phenomena also present with local twitch
responses as well as possible spinal cord mechanisms,® suggesting they share at least some

underlying physiological underpinnings. 76

In a similar vein, trigger points are not “muscle knots”, a very common confusion. Just noting
muscle tension is not grounds enough to suspect trigger point presence.’>*'>3 First, bony
prominences (eg ribs, hips) and tendinous muscle attachment sites (eg levator scapulae) are
often mistaken for “knotted” muscle. Secondly, some muscles are naturally stiffer owing to
consistent use in posture (eg solei, erector spina). Lastly, even when a muscle is tight or hard,
it is not always painful itself or referring pain anywhere else. In one study of the trapezius muscle

almost 30% of tender sites did not share comorbidity with tissue hardness.°

Lastly, trigger points have been shown to differ biochemically from healthy muscle'”7"7° and to
undergo thermal® and biochemical’®’ changes when released. However, a lack of agreement
regarding accepted diagnostic criteria has been a serious handicap in both recognizing myofascial
trigger point pain as a distinct phenomenon and in studying the topic and comparing treatment
effectiveness  across  different  techniques.3%:53.85.157,165182184  That  said,  treatment
standardization,>>'%>'%¢ increased clinical experience,’®” and improved technological diagnostic

tools'é>1%%1%9 have already started clearing these issues up.

Trigger point treatment

As explained by the gate control model (F/gure 4), individuals often shake and then rub affected
areas immediately following injury."™> Similar reactions are found in people suffering from trigger
points: there is a common tendency to self-massage or stretch the area of referred pain.'>® This
is ineffective as the pain’s source — the trigger point — is almost always elsewhere. However,
compressing this point, once found, is one of the most effective, non-invasive ways of resolving

the issue,®+ 55199191 with its application becoming something of a specialty in itself.”>

Common protocol includes first massaging the referral site to increase the patient’s confidence
in the procedure and to harness any placebo effect possible. This is followed by pressing the
trigger point, recreating the pain (referred and/or local) and holding the pressure until the pain

disappears or diminishes greatly, then “flushing out” the area through general massage. Though



deep finger pressure was advocated early on, current protocol suggests a gentler approach, first
focusing on accurately locating and confirming the trigger point and then pressing it gently, going
deeper to match the patient’s subjective rate of pain relief. This takes into account that trigger
points are hypoxic, energy-crisis zones, where adding deeper pressure could potentially
exacerbate the problem. Pressure treatment should be followed by a stretch resolving any
remaining neuromuscular junction contractures.’?? Slow, regular breathing is an effective method
of continuing chronic pain management,’s®> especially breathing “into” the trigger point during
release.’*® Again, since regions in the medulla are both responsible for breathing (the respiratory
centre) as well as for pain modulation (the nucleus raphe magnus),'?-'»* activation of the first

system could also have effects on the second (Figure 9).

Icing referred pain provides a strong signal along A5 and C

fibres, o> possibly overriding the sensitized “false” pain signal at X X
the spinal convergence'> (Figure 72). Heat at the trigger point
eliminates pain and brings in blood via vasodilation, resolving
any energy crises. It also relaxes the area through facilitating
release of any unconscious muscle guarding.
‘,;ifu:_
Homecare includes stretching and applying heat to the trigger R — / 1
. - . . x—f ' ‘
point zone to release any remaining adhesions and flush it of any 7
biochemical aftereffects.’>® Flare-ups are dealt with by icing the T [ '

referred pain zone while applying heat to the trigger point Frigure 12: Trigger point therapy
(Figures 24 & 30). Relief lasts at least a few weeks following and ice. How cooling may override

treatment,'® if not several months or until the next stressor. spinal sensitization.?1>

Needling has been very successful,’>>9319 especially if a local twitch response is elicited before
the needle is applied.?"7> It functions through mechanically disrupting the point itself,”*® though
it is important to, again, distinguish trigger point needling from acupuncture.®> A stretch-and-
spray technique pioneered by Travell is also effective, stretching the affected muscle while
spraying it with a coolant and distracting the patient from the sudden pain.?*3 Chiropractic
cervical spine adjustments have also met with success,’?*'?7 possibly through unblocking spinal

nerve pathways or through the reflexive muscle relaxation process such adjustments naturally



produce.'®' Other treatments include ultrasound,#®2°? transcutaneous electrical nerve stimulation
(TENS)?® and low level laser therapy,?°3 various injections,?** and even mud bath or magnetic field

immersion. It is not yet certain how effective these last approaches are.“”'5¢

Imagery neuroanatomy

UPper vertical merid\®"

Figure 13: Perception neuroanatomy. Image 1 shows visual cortex image arrival (blue) and dorsoventral splitting
into action- (green) and description-oriented (violet) streams. Image 2 shows macaque visual cortex retinotopic
organization its field of vision (box) and corresponding cortex activity (slice, from blue section of macaque head

inset).?9>2% Image 3 shows the corresponding human anatomy (a-b), visual field (c), and visual cortical map (d).?*”

To understand imagery, it helps to first understand perception. When eyes see, neural signals
reach the brain’s posterior visual centre, retinotopically mapping the stimulus to resemble the
visual field.>> This is seen with eerie accuracy in a macaque’s occipitocerebral energy (glucose)
consumption in its visual cortex matching its visual field (Fjgure 77.2). Compartmentalization
continues as the brain processes an image, passing signals further ventrally and dorsally to

memory, emotion, and sensation centres, making sense of what is being seen.

Imagery differs from perception in that it recreates the same without visual input,?°%2° bridging

high-level information (thoughts, emotions, memories) with low-level sensations.”’® All this



information is processed in occipital visual centres,?*?""??4 then emerging through two major
nerve bundles: the superior and inferior longitudinal fasciculi. The first carry spatial, action-
oriented details dorsally through the parietal and frontal lobes (eg: where an object is, how to
use it), while the second carry description-oriented object details ventrally and into the temporal

lobe (/e. what an object is).209.225229
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Figure 14: Decoding brain imagery. Video snippets seen (top) and then reconstructed via fMRI (bottom).?3%23

Certain objects or details have distinct representations along these streams, with their imagery
evoking very clear neural signatures. Surfaces, faces, outdoor scenes, houses, chairs, animals,
and tools all light up unique patterns along the ventral stream,?*%?3> with characteristics like
image vividness acting to further distinguish the signature.?s* Recent studies have even been able
to decode what a person is seeing or imagining through retinotopic reconstruction of ventral
stream activity (Figures 13.3 & 14),73°?34%37 and are now decoding even technique now decoding

even dreams (F/gure 15).731,235238241
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Figure 15: Decoding dreams. Video stills of reconstructed dreams and descriptor keywords chosen by the computer,

alongside participant descriptions of their dreams immediately upon awakening.?3%23%242



Virtually all pathways traveling between visual areas are ,/" ==

bidirectional.?'>243244  Parieto- and temporo-occipital / \

Precuneus

regions are especially active during imagery,?'".219.245251 i \

ﬁ Frontal gy |\
. . . . . \\
with regions in the frontal and parietal cortex activated -~ : \
Fo=s) |
during both imagery and perception,?>> 2> particularly in //i Temporal /;
. 4
the left precuneus®*> and other structures in the left ( ) /
hemisphere nearby,?*%25%2°¢ underlining their importance { /
§ f
in creating and maintaining mental images.>*° Perception ) L
also receives input from memory?>° so imagery may have [\\_ H
. O s
some ties to temporal memory areas,?0%?8254,260,261 \ \

providing a reason for this bidirectionality (F/jgure 76). '
Figure 16: Imagery neuroanatomy. Areas

However, the phenomena differ in key ways*? (62 gssociated with imagery forming and storage
perception activates posteroanteriorly along the ventral (yellow, including left precuneus), as well as
stream while imagery does the reverse,”4 suppressing parieto- and temporo-occipital regions and the

primary sensory regions”®> and hinting at memory input). reverse ventral stream (orange) highlighted.

Imagery in rehabilitation

Past literature has showed imagery’s effectiveness in improving conditions as varied as cancer,?*
psoriasis,’® stress,’® ulcers, paraplegia, fractures, hip disarticulations, intraabdominal lesions,*¢’
phantom limb pain,?®® and chronic pain.?® It has also been successful in injury rehabilitation,
resulting both in faster recovery times?”° as well as in improved pain management associated
with healing.>%»¢7.277275 1t is unsurprising therefore, that many imagery scripts have been
developed over the years to treat a wide array of conditions, often emerging from the fields of
psychiatry and psychotherapy.® In the case of injury, imagery scripts are most effective when
they are clear, accurate, strong, positive, and meaningful to the patient, and if the patient
understands and can accurately imagine the entire healing process (eg anatomy, treatment
modality, end goal).>> Such detailed imagery requires the patient to be relaxed, facilitating

enhanced mental reception and muscle relaxation. Only then can proper healing take place.?”°

Injury imagery has three main focuses: pleasant imagining (comfort-inducing, reducing
sympathetic nervous activity and muscle tension, useful especially in early stages of
rehabilitation), pain acknowledgement (assigning pain physical properties for later mental

manipulation) and dramatized coping (reframing, where pain is now part of the challenge of goal



achievement). Injury imagery may also take one of two directions: associative or dissociative —
focusing “towards” or “away from” the pain. Dissociative imagery tends to be more effective,
though associative approaches are useful in reducing pain while providing the athlete with a
sense of control over their condition.*® Lastly, imagery may be motivational (energizing), cognitive
(helping first plan and then practice a technique or strategy),”’° or healing (visualizing positive,
healthy physiological processes or imaging oneself in a state of health).273277 Initially, motivational
imagery was suspected as being used more often in athletic rehabilitation, particularly with elite
athletes.?’® A follow-up study, however, showed athletes in rehabilitation using all forms of
imagery mentioned, only in lower amounts than those in training or competition.”?” Healing
imagery on its own was found to increase athletes’ satisfaction in the rehabilitation process,
though without decreasing the time required to return to sport.?”? Its application generally lapsed
in the beginning until a few days post-injury because athletes needed to let their minds clear of
negativity. Healing and cognitive (but not motivational) imagery was then generally applied until

the injury had healed.?%*

One effective approach for rich, relevant imagery is the PETTLEP model,?*? traditionally used for
motor imagery (/e. the mental rehearsal of an action). This was one of the first approaches backed
by neuroimaging technology and providing a concrete, comprehensive method for systematically
enriching imagery. It states that imagery ought to be physical (eg: done while wearing a game-
day uniform, or in the arena where the imagined performance will take place), take place in the
same environment as the upcoming event, and revolve around details relevant to the task in real-
time (eg appropriate skill level, matching personal preferences). It should also be re-learned as
needed and be packed with the same emotions felt as when performing the task imagined. Lastly,
it can take one of two perspectives: first-person is recommended for open-skilled tasks with a
focus on timing (eg karate) while third-person is recommended for aesthetic tasks where form
and positioning are important (eg surfing). Such rich imagery results in fewer distractions,
though, should these hit, the patient should focus first on re-establishing imagery through the
senses they respond to most easily (generally visual), which quickly sweeps in with it other, less-
used senses. Looking at images of natural settings beforehand clears the mind well, and for those
who tend to verbalize what they see, it is recommended to spend a few minutes before treatment

letting their gaze wander the room, consciously not putting a label to anything spotted.®



Physiological effects of imagery

Other studies have also shown imagery to change the body’s physiology, from causing similar
brain activity as performing the imagined motion would,?*3 to raising heart and respiration rates,?®
to increasing muscle strength,?®>?%7 activation,?®?® and relaxation — this last both at the motor
neuron level*° as well as via fatigue induced through depleted self-control.?" It has also been
found that personalised, emotion-laden imagery scripts result in increased muscle activity, likely
because of the increased image vividness brought about with this approach.?*> 0f specific
importance to this study, imagery has been helpful in resolving most major classifications of
headaches,?*?94 with hand-warming biofeedback exercises showing particular effectiveness and
widespread use.??>3°" Other studies showed that imagery can be used to increase skin
temperature,°? of which a key one showed that focusing skin-warming imagery to trigger point
sites — in combination with implementing a general relaxation and thermal biofeedback training
program — increased skin temperature and muscle relaxation at these sites while also decreasing
subjects’ overall pain sensitivity.>° A potential explanatory mechanism for all these physiological
changes is that imagery eliminates the stressful, destructive, vasoconstriction-causing mental

images.>%



METHODS

Population

Forty participants, 11 male and 29 female, were recruited from Gdansk University and Gdansk
Sport University on the Baltic coast in northern Poland. Thirty were students or their friends and
ten were professors or their friends, aged 19-51 (M = 26.13, SD = 8.05). There were no exclusion
criteria. Testing took place in Polish at Gdansk Sport University’s sport psychology office with a
massage table from the physiotherapy department and with the Smart Voice Recorder app on an
LG Nexus 4 cell phone recording audio throughout treatment. Only the therapist and the current

study participant were in the room during testing.

Groups and scripts assigned

On entering treatment participants freely consented to participate in the study (4ppendix), were
then randomly assigned into control or imagery groups, and then were read the treatment
protocol, trigger point description, rating measures,>*> and their group-specific script. The control
group (n = 20) was given a breathing-focused relaxation script, below, then had it demonstrated

and tried it prior to treatment (Appendix):

“Concentrate on breathing, first filling up your stomach, then your ribs from the sides, and
finally your chest. Exhale in the reverse order. Breathe in with your nose and out with your

mouth. Breathe slowly. If you lose focus, try to return to it, concentrating on breathing.”



Meanwhile, the experimental group was given an associative, pleasant, PETTLEP-based imagery
script infusing warm feelings of melting into the trigger point (Appendix). Elements not usually

associated with imagery were emphasized in the script, as follows:

“Imagine that this tight knot is a ball of butter, melting on the beach under a hot, afternoon
sun. Use all your senses: smell (salty air), sight (sand, gold and blue water), sound (surf,
seagulls), touch (grains of sand, warm wind, dripping sweat), taste (salty water, sweat,
butter), movement (the butter melting waves), temperature (hot, nice), and emotions
(melting, relaxation). Ensure your image is physically accurate (sizes, based in reality), that
the focus is the ball of butter, that time is moving normally (not too fast, not too slow), and
perspective (that the muscle knot actually is this ball of butter). If you get sidetracked, try to

return to concentrating on this image.”

Positioning and treatment

Figure 17: Participant positioning. Image 1 shows an upper trapezius positioned for best access during treatment.



The therapist would then leave to wash his hands, letting the participant disrobe and lay prone
on the massage table, arms comfortably at their waist (Fjgure 77.7). This position maximally
stretches the upper trapezius muscle, facilitating trigger point targeting and simultaneously
encouraging muscle relaxation (as compared to their laying with shoulders near the head or arms

hanging off the table’s sides, Figure 717.2-7). Treatment would then begin.

The therapist first warmed the upper trapezius up with general Swedish massage techniques (eg:
effleurage, petrissage) for about 30s before palpating for a trigger point for another 30s. Due to
the lack of consensus defining a trigger point in the literature, and to their being several
symptoms possibly suggesting its presence, a trigger point in this study was defined simply as
“a tender point”, with a concerted effort made to create referred pain (n = 21).% Once found, the
therapist would sink into the point using a point-press technique with his thumb, fingertips,
knuckles (Figure 18.1-4), or pisiform wrist bone (Fjgure 18.5), striving to create a standard
experience across all presses and participants differing only in pressure. He would sometimes
move to the more intense pincer-press technique when it was clear the muscle would not slip
from under his fingers (Fjgure 15.6). If the participant showed no pain at all or had particularly
tense upper back musculature, the therapist would use his elbow, sometimes pulling the edge of
the table in with his free hand to increase pressure (Fgure 18.7-8). This was a rare occurrence

and not systematically recorded. Minimal lotion was used to avoid slipping.

Figure 18: Various point-press techniques: starting with the most standard to those delivering more pressure.



The upper trapezius trigger point was chosen because it is easy to locate and treat, and because
it is the most prevalent trigger point in humans.’* The dominant arm was always treated (36 R
and 4 L). The therapist would locate and press on the trigger point, stopping when the participant
reported pain at a level of 7/10 on the predetermined pain scale, or “just before it became
unbearable”. Pressure would then be sustained and pain would slowly ease off, usually after 30-
60 s. The participant would tell the therapist when pain dropped to o-1, at which point the
therapist would press deeper into the same spot until a 7 was reached once again. A total of four
presses was applied, each building on the depth of the previous one. If the trigger point released
completely, such that further presses evoked “pressure, but no pain”, it was said to have been
released and testing complete, with all further presses being automatically assigned a value of
“0 seconds” (n = 3). Otherwise the protocol was continued but not beyond four presses to avoid
soft tissue injury (n = 37). After testing, the participant received 15-30 minutes’ free massage

therapy in appreciation for their participation.

Data collection

All audio during treatments was recorded so revisiting and finding the e “0-1” and “7” time points
was possible for analysis. This was done using Power Sound Editor Free on a Samsung Series 5
laptop running Windows 8.0. Finally, participants were given a post-treatment manipulation check
questionnaire with six questions on trigger point symptoms, pain tolerance, and focus ability

(Appendix):

1. What was your most intense pain ever, and how would you rate it (0 = nil, 10 = max)?
2. How painful was the full trigger point treatment, from start to finish (o = nil, 10 = max)?
3. What were you concentrating on exactly during treatment?

4. To what degree were you focused on your image/breath (o = nil, 10 = max)?

5. Did you lose your concentration at all? If so, how many times?

6. Where did you feel the pain in your body’



Main findings

Independent-samples t-tests comparing time for pain resolution across all presses, mean press
time, total treatment time, distractibility, focus ability, pain tolerance, and treatment pain
between breathing and imagery conditions. The only significant result observed was the breathing
group’s doubled pain tolerance (M = 1/10, SD = 1.2) to that of the imagery group (M = 2/10, SD =
1.8); 1(37) = 2.10, p = .043 (highlighted in 7a2b/e 7).

RESULTS

Table 1: Result summary. Group differences in pain resolution, focus ability, distractibility, and pain tolerance.

Breathing Imagery A t p
M SD M SD M SD

Press 1 (s) 322 21.1 29.8  14.0 2.4 74 (38) = 0.42 674
Press 2 (s) 223 17.9 25.8  16.8 3.5 1.1 (38) = -0.63 533
Press 3 (s) 321 37.9 22.6  14.6 9.5 23.3 (38) = 1.05 .303
Press 4 (s) 335 41.0 24.4  22.1 9.1 18.9 (38) = 0.87 .388
Press M., (s) 300 27.3 25.6  15.5 4.4 11.8 (38) = 0.62 .540
S treatment time (M) 2:36  2:04 2:15  1:08 0:21  0:56 (38) = 0.67 .507
Focus ability (/10) 7.5 1.8 7.1 2.4 0.4 0.7 (38) = 0.56 .580
Distractibility (/10) 24 2.5 3.4 3.0 1.0 0.4 (38) = -1.12 270
Pain Tolerance (/10) 20 1.8 1.0 1.2 1.0 06 (37) = -2.10
Treatment Pain (/10) 5.8 1.6 5.0 2.4 0.9 0.9 (33) = 1.09 .283




Still, pain resolution diverged between the two groups with subsequent presses, rendering results

27% faster with imagery than with breathing by the final press (Fjgure 19).
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Figure 19: Main results. Treatment times across presses (left), and total treatment and mean press times (right).

Referred versus local pain

Factorial ANOVAs comparing breathing v. imagery treatments between subjects experiencing only

local pain (OLP) v. referred pain (with or without local pain, RP) showed significant main effects

of treatment on pain tolerance, £,y = 4.39, p = .045 (7ab/e 1), significant main effects of pain on

the first press, F 3 = 4.53, p = .042 (7able 2), as well as significant interaction effects of both

pain and treatment on total treatment time, F 5 = 4.64, p = .039 (7able 2).

Table 2: Results summary: referred v. local pain groups. Significant results and preferred treatments highlighted.

Only Local Pain (77 = 79)

Referred (+Local) Pain (17 = 27)

Breathing Imagery Breathing Imagery

M SD M SD M SD M SD M SD M SD
Press 1 (s) 432 24.8 31.5 161 1.7 88 232 125 28.1  12.2 49 0.3
Press 2 (s) 31.3 215 25.7  19.0 5.6 2.6 149 10.2 25.8  15.3 10.9 5.1
Press 3 (s) 48.4 50.3 21.6  16.5 26.8 33.8 18.6 16.4 23.5  13.3 4.9 3.2
Press 4 (s) 46.8  46.2 22.3 252 245 21.0 22.6 34.7 26.5 19.7 3.9  14.9
Press M., () 42.4 33.5 25.3  18.0 17.2 155 19.8 16.3 26.0 13.6 6.1 2.7
5. (m) 3:32 | 2:34 2:07 1:12 1:25  1:22  1:50  1:11 2:22  1:08 325 3.1
Focus (/10) 7.6 0.8 7.0 2.5 06 1.7 7.4 23 7.2 2.5 -0.2 0.2
Distract. (/10) 2.5 1.5 3.7 3.2 1.2 1.8 23 3.2 3.0 28 0.7 0.4
P. Tol. (/10) 8.1 1.6 9.2 1.3 1.1 03 7.8 20 8.7 1.0 09 1.0
Tx. Pain (/10) 6.2 1.6 4.5 2.5 1.8 08 53 15 5.9 2.3 05 038




This last interaction effect, though statistically insignificant but for total treatment time, played a
large role in the study. Patients with only local pain experienced relief almost twice as quickly

with imagery while those with referred pain did so a fifth faster focusing on breath (Fjgure 20).
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Figure 20: Treatment efficacy: referred versus local pain. Figure 19 parsed into OLP (left) and RP (right) results.

Individual variance

Individual variance was high and increased throughout treatment, as seen in standard deviation
differences between the two groups. The imagery group generally saw smaller deviations in

treatment, especially throughout the first and third presses (7ab/e 1 & Figure 27).
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Figure 21: Individual variance. Press time standard deviations in all (left), OLP (centre) and RP (right) participants.

Focus ability and distractibility

Data was collected on participants’ ability to focus through the question “7o what degree were

you focused on your image/breath (o = nil, 10 = max)?” (n = 40) and on their distractibility with

“Did you lose concentration? If so, how many times?” (n = 40) (7able 2). Where distraction was

so high that a participant was unable to assign it a number, a “10” was automatically assigned

(n = 3: one control and two imagery, 725/ e 5). Imagery intervention participants were more easily

distracted and less able to focus, independent of their pain location (Figure 22).
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: Focus and distractibility. All (left), OLP (centre) and RP (right) participants.

of the 20 breathing group participants, 14 focused on breathing: five on its process (eg proper

form, counting rhythm), and one also on talking with the therapist. Two of these 14 also focused

on “spreading” the treatment through their bodies. Of the remaining six, five focused just on the

pain (eg defining its location) and one on the therapist’s voice and hand warmth. The last

participant focused just on treatment location, /e. on her neck (7ab/e 3).



Table 3: Participant focus throughout treatment. Groups divided into focused and distracted participants.

Participants Focused Distracted

Breathing 14 breathing (inc. 5 process (inc. 1 pain), 1 therapist, 1 pain) s pain (inc. 1 therapist), 1 treatment

Imagery 16 imagery (inc. 11 rich, 2 environment, 1 pain) 3 pain, 1 treatment

Of the 20 imagery participants, 16 focused on imagery, 11 reporting imagery including more than
just butter (eg “hearing seagulls”, “focusing on the act of melting”, efc.) and two not seeing
butter at all but rather a seaside environment (“ocean waves”, “the sun”). Only one participant
of these 16 also focused on the pain being felt. Of the four unable to focus on imagery, three
focused instead on treatment pain while the remaining participant focused on neither pain nor

imagery but on the relaxing treatment environment (7z20/e 3).

Pain tolerance

Incomplete data was collected on general pain tolerance through asking “What was your most
intense pain ever and how would you rate it (o = nil, 10 = max)?” (n = 39) and on treatment pain
through asking “How painful was the full trigger point treatment from start to finish (o = nil, 10
= max)”’ (n = 35). Pain tolerance was estimated by inverting the first scores while scores from

the second remained as recorded to gauge pain felt during treatment. (Figure 23).
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Figure 23: Pain tolerance. Pain tolerance and treatment pain in all (left), OLP (centre) and RP (right) participants.

Pain tolerance was about twice as strong in imagery versus breathing interventions, irrespective
of the pain being felt locally or as a referral. In-treatment pain hovered around mid-range, with
the only-local-pain group experiencing less pain with imagery and the referred-pain group
experiencing a little less pain when focusing on breathing. It is important to note these subjective

measures were obtained after treatment.



Trigger point symptoms

Trigger points were identified primarily through referred pain patterns. Of the forty participants,
nineteen felt pain only locally at the press site. Eleven felt only referred pain: ten only in their
mastoid process and one partway up her neck in the beginnings of the classic, “question mark”
pattern. The last ten felt both local and referred pain in at least their mastoid process, with three
feeling parts of the question mark emerging: the first in her temple, the second in her neck, and
the third in both (7256/e 4). Nodules, taut bands, muscle twitching, and profuse sweating were

only noticed later in some participants and so were not systematically recorded.

Table 4: Trigger point pain distribution among subjects. Each subject counted only once. “Question mark” refers to

any pain across the classic pattern circling the ear as in Figure 1.

Pain no referred pain + only mastoid process referral + “question mark” referral
Local 19 7 3
Referred - 10 1

Exceptional treatments

Three participants experienced full trigger point release before reaching their fourth press,
receiving scores of “o seconds” for remaining presses, and three required much more time for

treatment. All but one felt just local pain, that one feeling pain in his mastoid process (7ab/e 5).

Table 5: Exceptional treatments. Average (grey) versus above- (pink) and below-average (blue) results, including

general pain tolerance, treatment pain, and pain location (only local, only referred, or both).

Group Sex Age Press (m:ss) FO'Cl:lS Dist'r'act- Pain

(F:M) 1 2 3 4 M g ability ibility Tol. TP  Location (0L:0R:B)
AVE rotal 29:11 26.54  0:31 0:24 0:27 0:29 0:28 2:25 7.3 2.9 8.5 5.4 79:11:10
AVE imagery 12:8 2596 0:32 0:22 0:32 0:34 0:20 2:36 7.1 3.4 9.0 5.0 10:5:5
AVE Breathing  17:3 27.12  0:30 0:26 0:23 0:24 0:26 2:15 7.5 2.4 8.0 58 9:6:5
Breathing M 20 0:09 0:07 0:10 -  0:07 0:43 9 0 5 4 Ref: MP
Imagery F 38 0:34 0:17 0:08 - 0:15 1:28 0 10 10 3 only Local
Imagery F 21 0:11 0:09 - - 005 0:28 8 0 10 4 Only Local
Breathing F 29 0:38 1:02 2:22 2:20 1:36 7:19 8 2 10 7 Only Local
Breathing M 26 1:26 1:06 1:49 1:31 1:28 7:03 8 2 6 3 Only Local

Breathing F 51 1:26 0:47 1:23 1:15 1:13  6:16 6.5 3.5 6.5 7 only Local




DISCUSSION

Summarizing ascending modulation: referred pain and massage

Proposed explanations of ascending trigger point pain modulation are outlined below in the same

order of typical experience before, during, and in follow-up care after massage therapy.

Figure 24: Ascending modulation: trigger point (X), primary pain (red), referred pain (purple), and modulation (blue).

A tender point sends a painful signal to the brain, sensitizing an otherwise unaffected nerve and
creating a brain-mediated illusion of pain in its associated referral area (Figure 24.7). Massage
initiates immediate gate control suppression of this signal, leading to muscle healing and eventual
complete trigger point resolution (//gure 24.2-3). Finally, applying ice to the site of referred pain

overrides any residual signals from the now-resolved trigger point (Figure 24.4).



Summarizing descending modulation: pain in the brain

Cerebral pain modulation is a particularly comprehensive, many-faceted process only starting to
be explored in the neuromatrix model.'®7274751°4 |n reviewing the literature for this paper many

key elements of this process began to converge, the synthesis of which follows.

Ascending pain is modified by analgesic tracts from the brainstem’s descending periaqueductal
grey matter'>>'?° and rostroventral nucleus raphe magnus, which modulates pain based on fear,
attention, and expectation's-'23.122.1285% (Fioyre 25. 2: purple tract). The retrotrapezoid nucleus near
the latter holds a breathing centre,’> 3" hinting that focused breath may lighten perceived pain'*
135 via Hebb’s rule: “cells that fire together wire together”.3°7:3°¢ The physical information in the
signal like the pain’s location and intensity then travels to the somatosensory cortex via the
thalamus, a hub for almost all information travelling to the cortex'** (Figure 25.2: red tract), while
a second pathway enters the cingulate and insular cortices via the pons and amygdala,
modulating pain through emotion (Figure 25.2: yellow tract). The amygdala’s firing rate increases
with fear's® while the insular cortex identifies the magnitude of the pain'?> and is more active

with visual input,’>” even if only imagined (as in the anterior cingulate cortex).s

Creating a similar model for imagery/perception is now useful. A visual signal splits into dorsal
“spatial” and ventral “description” streams, passing through many of the structures mentioned
earlier from the eyes to the occipital visual centre. Information on interacting with an object
travels through the dorsal visual stream toward the somatosensory cortex, itself receiving location
and intensity information from the pain signal. Information on what an object is travels through
the ventral visual stream into the temporal lobe, near where pain’s emotional layer is determined
(and where long-term visual associative memories are processed and stored).>*® Hebb’s rule may

apply again in the resulting signal overlap (Fjgure 25.3-7).

The beginnings of a cerebral imagery map are presented in F/gure 25.4. Interesting points to note
are the general activity in bilateral temporal lobes, the parieto- and temporo-occipital regions
(near the ventral visual stream source), and the left precuneus. The main suggestion here is that
the reverse ventral stream at the heart of imagery is passing near — if not through — key structures
of pain modulation: the amygdala, the insular cortex, and even perhaps the brainstem. This hazy
concept is where further research is needed: in determining the neurosignature of imagery and
its effect on that of pain, as well as all the brain structures involved (particularly the contributions

of higher-order functions located in the frontal lobe).



Figure 25: Descending modulation: Image 1 shows cerebral regions involved in pain processing: the brainstem’s medulla
oblongata, pons, and midbrain; the amygdala and the cingulate, insular and somatosensory cortices; and the thalamus and
hypothalamus. Image 2 shows ascending nociception (red) as well as brainstem (violet) and affective cerebral modulation
(vellow), and their overlap with the rostroventral medulla oblongata’s nucleus raphe magnus and the midbrain’s
periaqueductal grey matter. Image 3 shows the dorsal (green) and ventral (violet) visual streams activating the cortex via
vision and perception (blue), substituted by imagery in Image 4, highlighting the many areas of cerebral modulation: the

reverse ventral stream, the parieto- and temporo-occipital regions, the frontal and temporal lobes, and the left precuneus.*°



Moving towards a comprehensive, neurological trigger point model

Tying these visuo-imagery activity overlaps in with the results of the current study present exciting
applications for both research and clinical work. Bypassing the current debate of trigger points’
factual, physiological existence, 4953379312 these findings not only confirm the presence of muscle-
based referred pain in over half of an otherwise healthy population (Figure 2o0; Tables 2 & ), but

also its distinction from local pain on a neurological basis (Figures 2, 24-25).
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Figure 26: Pain release trendlines across presses. Groups are divided based on intervention type and only local pain

(OLP) v. referred pain (RP) presence.

Patients experiencing only local pain found focusing on imagery much more beneficial. Average
press and total treatment times were 42.4s and 3:32m with breathing, but 25.3s and 2:07m with
imagery: an average of 40% faster with the latter. Patients experiencing referred pain (with or
without local pain) found focusing on breathing much more beneficial, with average press and
total treatment times of 19.8s and 1:50m with breathing, but 26.0s and 2:22m with imagery: an

average of almost 25% faster with the former (7ab/e 2, Figures 20, 26-27).

These findings should shake up physical rehabilitation approaches, where deep diaphragmatic
breathing is consistently applied indiscriminately to “ground” patients and reduce their pain

irrespective of its nature or their condition.
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Figure 27: Original pain release time differences between groups. Note the U-shaped resolution patterns.

Noting all the above, it is recommended to integrate imagery in treating local tender spots but
breathing for referred pain, and nor to rely on breathing when massaging through local muscle
pain — this actually increases nociception. That said, | have had success mixing the two
approaches in clinic since making these discoveries, starting with the recommended approach
and then breaking through plateaus with the alternative, generally after the second press. This
plateauing effect is supported by the data with all treatments undergoing a U-shaped process,
with initial and final presses generally lasting longest and middle presses resolving quicker (Figs.
79-20 €@ 27). This is perhaps owing to the neurological sensitization phenomenon and is why |

rarely apply more than two successive presses anymore in trigger point treatment.

Explaining pain

Previous studies show imagery is a higher-order function, occurring deeper in the brain than the
brainstem where breathing is controlled?'33'4 (Fjgures o & 25). It is reasonable that “true” local
pain is also processed by similar higher-order cognitions involving image reconstruction,
sensation, perception, memory, emotion, and even conscious thought. Imagery’s success here
may work through dividing cerebral processes, redirecting an otherwise busy conscious mind
toward a non-deleterious outlet and letting the brain deal with the local pain subconsciously.
These thoughts intersect with popular findings that cognitive load and pain have been seen to

affect each other, even if concise neural pathways haven’t yet been fully explored.'®375:318



A forced focus on breath confounded the local-pain-only group, as seen by longer treatment times
and standard deviations during later presses (Figures 2o & 27). Treatments were almost 30%
slower in the first two presses and over twice as slow by the final two in this population (Fgure
27). A brain coping with “true” pain in response to potentially damaging pressure may act in this
way. The unnecessary neural activity required in forced breathing could directly interfere with
neurological coping processes, or even indirectly affect them through spreading resources too

thinly, taking energy away from more direct pain management.

That breathing was so effective in mitigating idiopathic referred pain suggests that this pain may
be processed much earlier on in the brain, perhaps not higher than in the brainstem, alongside
the brain’s breathing command centres. Referred pain may indeed be something more of a broken
reflex or a faulty feedback loop stuck in a phase, not making it quite up into the brain for proper
processing as normal, “healthy” pain does. Breathing, controlled in the brainstem itself, may
therefore be activating nearby nerve clusters and nipping the problem much closer to its source.
That imagery wasn’t effective at all further suggests higher-order cognitions may not be as

involved in this phenomenon (Figure 30.3).

The above is just the beginning of a neuromatrix-like synthesis of trigger point referred pain. All
pathways suggested in this paper are theoretical and not anatomically correct (Figures 2, 3, 4, 6,
7,8 9,12, 13, 16, 24, 25, & 30). The resulting model should be used rather as an outset for
further research and not as an authoritative, comprehensive review of cerebral pain modulation.
Still, it offers treatment modifications already being used in clinic to help patients better

understand their pain and receive faster and more effective treatment through it.

Study limitations

The biggest limitation was the lack of a control group. This came about through introducing a
breathing script to what was meant to be the control group, intending to offset script presence
as a potential mediating factor. When breathing itself resulted in a stark difference in treatment
outcomes, especially after dividing the group further along referred/local pain presence, it became

clear that the breathing script could be affecting the outcome in its own way.



The second limitation was the uncertainty around proper trigger point targeting. This came about
in a simpler way: in clinical massage therapy a trigger point is almost always defined by its
referral pattern. Presence of a taut band or tender nodule are only relevant in locating the point
that may be triggering the pain, and a local (or, indeed, sometimes quite distal) twitch response
serves only to confirm it. However, patients do not come in complaining of taut bands or twitch
responses but of referred pain, so dealing with this symptom naturally became the focus of this
paper. This novel clinical approach to defining a trigger point as one that elicits a referred pain
response when activated (/e. is pressed, flexed, or stretched) as opposed to the accepted,
minimum criteria of tender point presence in a taut band,* speaks to the need of peeling back

the term from the umbrella function it is serving.'>%3?

The third criticism concerns applying standard treatments to all participants. This was managed
as well as possible, given the circumstances. Still, it was very subjective and based entirely on
the therapist. The process could be improved through creating a clear massaging protocol,
collecting pre-treatment information to classify patients,® and using tools like tissue compliance
meters, pressure threshold force gauges,*°> or an algometers to both apply and measure pressure

reliably,?" and electromyography to objectively measure muscle relaxation.

The last criticism is the most difficult to fix: standardizing imagery. Cultural differences make an
image relevant in Canada (“butter melting on a beach”) less relatable in Poland (“Shouldn’t it be
in a frying pan?” - one participant), but this is just the beginning. There are also the many
personal factors involved. A standard image may be interpreted completely differently based on
individual memories, personalities, and even current moods.%279284320 For example, a calm beach
may be perceived as too hot or too empty or on the edge of shark-infested water,?*° confounding
its anticipated relaxing effects. Further, the use of such scripts may interfere with spontaneous
ones a participant might already be using®®® and that may be more vivid**> (albeit with smaller
analgesic effects than one proposed by a properly trained therapist).>*° Lifestyle and health status
also come into play: some study participants were typical university students and others were
athletes with potentially higher body awareness, motivation, skill in coping with pain, and
experience with psychological interventions and physical therapy. Tied into all this is the
subjective nature of pain itself: is it referred or local, muscular or mental, chronic or acute?:*'
These answers affect not only the imagery recommendation but also its timeline of
application.>92%%2%1 These individual narratives must be taken into account on top of any cultural

and psychological considerations when designing an objective imagery treatment protocol.



Directions for future research

Were | to run this experiment again, | would keep the above in mind as well as keeping notes
regarding techniques used and a subjective gauge of the pressure/effort required for each press,
the presence of other symptoms (sweating, twitch responses, nodule/band presence), and the
patient’s perception of the passage of time during treatment. | would apply the pain tolerance
questionnaires and a pre-treatment range-of-motion test, as well as a post-treatment follow-up
weeks later to see how long the treatment effects lasted. | would clarify my post-treatment
questionnaire regarding concentration: this is not a general term regarding overall concentration
but patients’ specific focus on their imagery or breathing. Aside from redoing the study with the

above fixed, there are a few other directions that may be of interest to explore.

First, a deeper study of trigger point neurology TRIGGER POINTS |

TRIGGER POINTS I
is necessary, tying neuromatrix theory in with  (\i: ;

~

gate control and describing neural pathways for
all trigger points observed so far. Referred pain
consistency across thousands of cases points to
an underlying physiology based in neurology or
maybe even fascial chains.’%>324325 Such a
comprehensive map would develop richer, more
reliable pain charts for clinicians and perhaps
begin explaining phenomena like twitch
responses or muscle hardening to form bands Figure 28: Trigger point posters. Very popular in clinics

and nodules (Figures 28 & 29). throughout Canada, yet not updated since 1984.32%323

Second, a comprehensive brain activity map comparing regions active in imagery with those
modulating pain is sorely needed (eg: Figure 25). Emphasizing different imagery elements or
content activates different brain regions?*>?'322" and so may differ in analgesic effect. Comparing
results from visual versus auditory, kinesthetic, or even olfactory or gustatory imagery may lead
to interesting results, made even richer if taking cultural considerations and the effect of imagery
practice (even just a few minutes pre-testing) into account. And the same applies to the breathing
protocol: which breathing techniques work best, which least, and why? And are there other, better
focuses, like “grounding” oneself (eg: sinking into the massage table or placing hot stones on the

sacrum or palms), or on maintaining a slow, steady heartbeat?



Temporalis (ant.) Temporalis (post.) Masseter Sternocleidomastoid Splenius capitis Trapezius

Figure 29: Referred pain pattern evolution. Travell and Simons first published comprehensive, observed patterns

in 1983 (top; summarized at middle)?*32633, since refined by Schmidt-Hansen in 2008 (bottom).*%%%52

Third, a comprehensive comparison of muscle “knots” and trigger, tender, and acupressure points
is in order. These are used interchangeably, misleadingly suggesting all are the same
phenomenon. This study already separates trigger points with idiopathic referral patterns from
tender points with normal, localized, “true” pain patterns, and the literature confirms trigger
point pain is rarely “burning” but rather “steady, deep, aching”,?>*" and often is sudden, sharp,
and clearly defined (suggesting cutaneous®'7> A8 activity). Further studies could build on these
distinctions,*® comparing twitch response locations (and patients’ consciousness of them — few
seem to be aware of them) and diving deeper into understanding hyperirritable spots, palpable

nodules, and taut bands, comparing the prevalence and comorbidity of all.?*5



Lastly, this study has left me with many follow-up questions. Do imagery or manual trigger point
massage therapy release specific neurotransmitters? What is the best hydrotherapy protocol,
taking all these pain theories into account? What is the actual mechanism of injury behind trigger
points? Does explaining referred pain to the patient increase treatment efficacy? Is entering a
trigger point slowly versus quickly better or worse for the overall outcome? Does time seem to
drag on or speed up during treatment? Are patients more sensitive to trigger points before or
after physical activity, or workdays? How long does it take for the pain return, and why? Are there
any adverse effects from the deep manual pressure applied? What imagery scripts are currently
in use and do they change based on treatment/patient? How else do patients generally cope with
trigger point referred pain (eg massaging the sore spot or the referral pattern, aromatherapy,
listening to music, ingesting medication or certain foods, or ignoring it until it subsides)? All of

these are great ideas for follow-up studies.

How these findings have changed my practice

Trigger point release now takes me 30-60s, from 2-sm. If someone presents with referred pain

(most often from neck muscles into the back, neck, shoulder, arm, or head), | do the following:

. Put the patient at ease with small talk and jokes while warming up the area containing the
suspected trigger point with general Swedish techniques (effleurage, petrissage).

. After about a minute, palpate the suspected trigger point, pushing into it firmly and quickly to
elicit a sharp, immediate referred pain. This is to convince the patient beyond doubt that this is
the source of their pain, and not where they feel it. This limits their doubt which otherwise could
cause the patient to dismiss this connection, denying successful resolution.

. Pressing firmly into the point, | get them to breathe “yoga breaths, deep into your stomach and
not your chest, inhaling, then exhaling, then remaining with empty lungs for as long as is
comfortable, not possible. When you need air, breathe in. Keep your airway open during the
whole process, at no time closing it as if you’re bearing down.” | sometimes add an image to
make the breath more manageable (eg: “Imagine biking over a hill, and then spending some time
in a valley.”). It is not important if they use their mouth, nose, or a combination of both for their
breath. (This breathing was adapted from my practicum at Gdarsk Sport University under Dr.
Marek Graczyk, who was using a form of it very successfully to quickly bring Olympic rowers into

flow state, and can be seen in action on yowuru. be/gRiDDTTC hHE).


https://www.youtube.com/watch?v=gRiDDTTG_hE

4. By the second breath, | ask if the referral has subsided; if so, | release the point and “flush” it
out with more effleurage. If not, | keep pressing for 2-3 more breaths and explain referred pain
as outlined in this paper: “What you are feeling is an illusion, a mix-up of nerve signals from
where I’'m touching and where you’re feeling pain. You had a small injury that sent pain signals
to your brain, which it ignored because they were so light. In the spinal cord on their way to the
brain, these signals met with signals from another area that took up this painful signal. This is
what you are feeling, and we are amplifying it so you can breathe through it and your brain can
realize there is no pain there, breaking this faulty loop.” | avoid more than 3 subsequent presses
because they are ineffective (Figure 27), instead teaching the patient the appropriate muscle
anatomy and technique to massage themselves as homecare, and directing them to heat the

painful muscle and apply ice to the referral to override the illusory pain signal as needed.

Some patients find the following analogy more useful than the neurological explanation above:
“Imagine | am launching Silly String at you from a distance. You ignore me because, though a
little annoying, I’'m not really hurting you and you’re busy with something else. After some time
however, you look again and see your friend is standing beside me. ‘Why’, you wonder, ‘is my
friend also shooting me with Silly String?” — He isn’t. He is only standing nearby so it appears
that he is at first glance. To stop this illusion of his annoying you, you can do one of two things:
take away my Silly String, resolving the original cause of your frustration (/e. massaging or
applying heat to the trigger point proper), or give your friend a water gun. When he starts spraying
you, you know he can’t be behind the Silly String because his hands are occupied with something

else (/e. applying ice to the area of referred pain, breaking the illusion of referral).”

If, on the other hand, | see the patient has a tender point with true pain and no referral, |
immediately coach them through it with relaxing imagery, encouraging thoughts of “melting, or
waves lapping the pain away, or lava breaking the muscle up from underneath.” | then have them

focus on this image until the pain starts subsiding, usually by 2-3 breaths.



CONCLUSION

The brain behind myofascial trigger points
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Figure 30: The brain behind myofascial trigger points: Trigger points as a neurological phenomenon. Image 1 shows
the trigger point (X) initiating pain (red) and undergoing modulation (purple) at its spinal junction (a), in the
brainstem (b), and in the brain (c). Repeated stimulation, as in repetitive stress injuries, result in the illusion that is
referred pain (blue). Images 2 and 3 show the initial injury and its resulting referred pain as two separate phenomena,

the first mitigated through imagery in the brain and the second through breathing in the brainstem during massage.



Myofascial trigger point referred pain is best explained by Ruch’s 1946 convergent-projection
theory,® specifically through neuroplasticity in the form of central sensitization. Its mitigation
may occur to some extent in the spinal cord with massage therapy as per Melzack and Wall’s
gate control theory®> (Figure 4), but can be greatly sped up by focusing on breathing, perhaps by

activating brainstem breathing centres as per the results of this study (Figures 20, 26-2).

Massage therapy also relieves local muscle pain, a process that sees improved results with a
focus on imagery through perhaps facilitating higher-order brain activity that itself kickstarts
innate antinociceptive processes. Further developing rehabilitative imagery scripts and protocols
to harness this cerebral antinociception is a recommended future research pursuit as a result of
this study (Fjgures 20, 26-27). Focusing on breathing, on the other hand, seems to have adverse
effects on local pain mitigation. These findings (Figures 24-25 ¢ 30) contribute to Melzack’s

current neuromatrix theory development.'¢-7475

Applications

Clinically, the results of this study suggest the use of breathing to mitigate referred pain from
myofascial trigger points and imagery to mitigate “true” local pain from tender points. The two
phenomena are distinct, seeming to activate overlapping but different neural networks. Further
research into disentangling this pain in the brain is needed, particularly in studying pain
modulation in the spinal cord, brainstem, and brain proper (Figures 24-25 ¢ 30). Until then, a
step in the right direction for massage therapists would be to consider treating more than just

muscle in what is increasingly looking to be a neurological phenomenon.



10.

11.

12.

13.

14.

15.

REFERENCES

College of Massage Therapists of Ontario (2006). Technique standard 1: Introduction to the standards for specific
massage therapy techniques. Toronto, Canada: College of Massage Therapists of Ontario.

Field TM (1998). Massage therapy effects. American Psychologist, 53(12), 1270-81. doi.org/10.1037//0003-
066X.53.12.1270

Karlson CW (2010). Massage and the gate control model (Unpublished doctoral dissertation). University of Kansas,
Lawrence, KS.

Moyer CA. [Jill Kristin Berkana). (2015.9.23). Why Massage Therapy Needs Modern Psychology [Video file]. Retrieved
from youtu.be/Gndkl_Ue_Lo

Bron C, Dommerholt JD (2012). Etiology of Myofascial Trigger Points. Current Pain and Headache Reports, 16(5), 439-
44. doi.org/10.1007/511916-012-0289-4

Andersen H, Ge H-Y, Arendt-Nielsen L, Danneskiold-Samsoe B, Graven-Nielsen T (2010). Increased trapezius pain
sensitivity is not associated with increased tissue hardness. Journal of Pain, 11(5), 491-9.
doi.org/10.1016/j.jpain.2009.09.017

Driediger M, Hall C, Callow N (2006). Imagery use by injured athletes: A qualitative analysis. Journal of sports
sciences, 24(3), 261-71. doi.org/10.1080/02640410500128221

Green LB (1992). The use of imagery in the rehabilitation of injured athletes. The Sport Psychologist, 6(4), 416-28.
doi.org/10.1123/tsp.6.4.416

Barnett JE, Shale AJ (2012). The integration of Complementary and Alternative Medicine (CAM) into the practice of
psychology: A vision for the future. Professional Psychology: Research and Practice, 43(6), 576-85.
doi.org/10.1037/a0028919

Rich GJ (2010). Massage therapy: Significance and relevance to professional practice. Professional Psychology:
Research and Practice, 41(4), 325-32. doi.org/10.1037/20020161

DeBeauvernet B, DeBeauvernet N. [Firelight Media Group]. (2011.4.19). Central Nervous System Mechanisms of Pain
Modulation [Video file]. Retrieved from youtu.be/Fb)F8gijfSE

Peterzell D, Rutledge T. [DHPPhDPhD]. (2009.7.30). Gate Control Theory of Pain - Drs. Tom Rutledge & David Peterzell
(2009) [Video file]. Retrieved from youtu.be/qoBfWQWtoQw

Hymel GM, Rich GJ (2014). Health psychology as a context for massage therapy: A conceptual model with CAM as
mediator. Journal of Bodywork and Movement Therapies, 18(2), 174-82. doi.org/10.1016/].jbmt.2013.07.001

Moyer CA, Rounds ], Hannum JW (2004). A meta-analysis of massage therapy research. Psychological bulletin,
130(1), 3-18.

Da Silva JA (2014). The challenge of pain. Psychology & Neuroscience, 7(1), 1-2. doi.org/10.3922/j.psns.2014.1.01


https://doi.org/10.1037/0003-066x.53.12.1270
https://doi.org/10.1037/0003-066x.53.12.1270
https://youtu.be/GndkI_Ue_L0
https://doi.org/10.1007/s11916-012-0289-4
https://doi.org/10.1016/j.jpain.2009.09.017
https://doi.org/10.1080/02640410500128221
https://doi.org/10.1123/tsp.6.4.416
https://doi.org/10.1037/a0028919
https://doi.org/10.1037/a0020161
https://youtu.be/FbJF8gijf8E
https://youtu.be/q9BfWQWt0Qw
https://doi.org/10.1016/j.jbmt.2013.07.001
https://doi.org/10.3922/j.psns.2014.1.01

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.
36.

37-

38.

39.

Melzack R (1993). Pain: Past, present and future. Canadian Journal of Experimental Psychology/Revue canadienne
de psychologie expérimentale, 47(4), 615-29. doi.org/10.1037/h0078871

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

Clauw DJ. [University of Michigan]. (2013.12.5). Chronic Pain - Is it All in Their Head? - Daniel ). Clauw M.D. [Video
file]. Retrieved from youtu.be/pgCfkAgRLIM

Baxter A. [TEDx Talks]. (2013.11.20). Pain, empathy and public health: Amy Baxter at TEDxPeachtree [Video file].
Retrieved from youtu.be/4_IWh]vuoju

Reme SE. [TEDx Talks]. (2012.11.22). Pain, Is it all in your mind?: Silje Endersen Reme at TEDxNHH [Video file].
Retrieved from youtu.be/tiwmVTScusg

Marras WS. [TEDx Talks]. (2013.5.16). Back Pain and Your Brain: William S. Marras at TEDxOhioStateUniversity [Video
file]. Retrieved from youtu.be/u-kj4xDsxQk

Moseley GL. [University of South Australia]. (2013.8.13). Getting a grip on pain and the brain - Professor Lorimer
Moseley - Successful Ageing Seminar 2013 [Video file]. Retrieved from youtu.be/5pésbi_ollLc

Moseley GL. [University of South Australia). (2011.9.5). Pain. Is it all just in your mind? Professor Lorimer Moseley -
University of South Australia [Video file]. Retrieved from youtu.be/-3NmTE-f|So

Moseley GL. [Laree Draper]. (2013.6.6). Lorimer Moseley Pain DVD How to Explain Pain to Patients [Video file].
Retrieved from youtu.be/jlsF8CXouks

Moseley GL. [Body In Mind]. (2011.7.25). Lorimer Moseley Body in Mind [Video file]. Retrieved from
youtu.be/RYoGXv22G3k

Stanton T. [University of South Australia]. (2013.8.13). Successful Ageing Seminar Presentations 2013 - Dr Tasha
Stanton [Video file]. Retrieved from youtu.be/Zaqul35rd68

Schaible M (2009). Biodynamic Massage as a Body Therapy and as Tool in Body Psychotherapy. In Hartley L
(Ed.)"(Eds.), Contemporary Body Psychotherapy: The Chiron Approach (ed., pp. 31-45). New York, NY:
Routledge/Taylor & Francis Group.

Nijs J, Paul van Wilgen C, Van Oosterwijck |, van Ittersum M, Meeus M (2011). How to explain central sensitization
to patients with ‘unexplained’ chronic musculoskeletal pain: Practice guidelines. Manual Therapy, 16(5), 413-8.
doi.org/10.1016/j.math.2011.04.005

Nijs J, Van Houdenhove B (2009). From acute musculoskeletal pain to chronic widespread pain and fibromyalgia:
Application of pain neurophysiology in manual therapy practice. Manual Therapy, 14(1), 3-12.
doi.org/10.1016/j.math.2008.03.001

Nijs J, Van Houdenhove B, Oostendorp RAB (2010). Recognition of central sensitization in patients with
musculoskeletal pain: Application of pain neurophysiology in manual therapy practice. Manual Therapy, 15(2), 135-
41. doi.org/10.1016/j.math.2009.12.001

Field T, Diego M, Hernandez-Reif M (2010). Prenatal depression effects and interventions: A review. Infant behavior
& development, 33(4), 409-18. doi.org/10.1016/j.infbeh.2010.04.005

Jeromin H, Fontana S, Wyatt B, McKnight AM (2015.3). How do you handle a client's emotional reaction on the
massage table? Massage & Bodywork, 30(2), 14-5.

Jollymore AE (1999.11). Emotional ambush. Natural Health, 29(9), 87.

Mazzeo CA (2008). Nurturing the mind/body connection: A phenomenological analysis of emotional release in
massage therapy (Unpublished doctoral dissertation). The Chicago School of Professional Psychology, Chicago, IL.
Williams A (2014.10.1). Managing Client Emotions. Retrieved from: abmp.com/textonlymags/article.php?article=1064.
Reddi D, Curran N, Stephens R (2013). An introduction to pain pathways and mechanisms. British Journal of
Hospital Medicine, 74(Supp. 12), C188-C91. nchi.nlm.nih.gov/pubmed/24326760

Fryer G, Hodgson L (2005). The effect of manual pressure release on myofascial trigger points in the upper trapezius
muscle. Journal of Bodywork and Movement Therapies, 9(4), 248-55. doi.org/10.1016/j.jbmt.2005.02.002

Hou C-R, Tsai L-C, Cheng K-F, Chung K-C, Hong C-Z (2002). Immediate effects of various physical therapeutic
modalities on cervical myofascial pain and trigger-point sensitivity. Archives of Physical Medicine and
Rehabilitation, 83(10), 1406-14. doi.org/10.1053/apmr.2002.34834

Travell JG, Simons DG, Simons L, S. (1999). Myofascial Pain and Dysfunction: The Trigger Point Manual (2nd ed., Vol.
1, PP. 279, 310, 331, 351, 433). editor™editors. Baltimore, MD: Williams & Wilkins.


https://doi.org/10.1037/h0078871
https://doi.org/10.1016/j.jpain.2015.05.005
https://youtu.be/pgCfkA9RLrM
https://youtu.be/4_IWhJvu0jU
https://youtu.be/tiwmVTScusg
https://youtu.be/u-kJ4XD5xQk
https://youtu.be/5p6sbi_0lLc
https://youtu.be/-3NmTE-fJSo
https://youtu.be/jIsF8CXouk8
https://youtu.be/RYoGXv22G3k
https://youtu.be/ZaquI35rd68
https://doi.org/10.1016/j.math.2011.04.005
https://doi.org/10.1016/j.math.2008.03.001
https://doi.org/10.1016/j.math.2009.12.001
https://doi.org/10.1016/j.infbeh.2010.04.005
https://abmp.com/textonlymags/article.php?article=1064
https://ncbi.nlm.nih.gov/pubmed/24326760
https://doi.org/10.1016/j.jbmt.2005.02.002
https://doi.org/10.1053/apmr.2002.34834

40.

41.

42.

43.

44.

45.

16.

47.

48.

49.

50.

51.

52,

53.

54.

55.

56.

57.

58.

59.
60.

Fernandez-de-las-Pefias C, Alonso-Blanco C, Luz Cuadrado M, Pareja JA (2006). Myofascial trigger points in the
suboccipital muscles in episodic tension-type headache. Manual Therapy, 11(3), 225-30.
doi.org/10.1016/j.math.2006.07.003

Fernandez-de-las-Pefias C, Ge H-Y, Alonso-Blanco C, Gonzalez-Iglesias ], Arendt-Nielsen L (2010). Referred pain areas
of active myofascial trigger points in head, neck, and shoulder muscles, in chronic tension type headache. Journal
of Bodywork and Movement Therapies, 14(4), 391-6. doi.org/10.1016/j.jbmt.2009.06.008

Fernandez-de-las-Pefias C, Ge H-Y, Arendt-Nielsen L, Cuadrado ML, Pareja JA (2007). Referred pain from trapezius
muscle trigger points shares similar characteristics with chronic tension type headache. European journal of pain,
11(4), 475-82. doi.org/10.1016/].€jpain.2006.07.005

Crystal SC, Robbins MS (2010). Epidemiology of tension-type headache. Current Pain And Headache Reports, 14(6),
449-54. doi.org/10.1007/511916-010-0146-2

Schwartz BS, Stewart WF, Simon D, Lipton RB (1998). Epidemiology of tension-type headache. JAMA, 279(5), 381-3.
doi.org/10.1001/jama.279.5.381

Sahler K (2012). Epidemiology and cultural differences in tension-type headache. Current Pain and Headache
Reports, 16(6), 525-32. d0i.0rg/10.1007/511916-012-0296-5

Fernandez-de-las-Pefias C, Arendt-Nielsen L, Gerwin RD (2010). Tension-Type and Cervicogenic Headache:
Pathophysiology, Diagnosis, and Management (ed., Vol. pp. 64). editor*editors. Sudbury, MA: Jones & Bartlett
Publishers.

Alvarez DJ, Rockwell PG (2002). Trigger points: diagnosis and management. American Family Physician, 65(4), 653-
62. ncbi.nlm.nih.gov/pubmed/11871683

Badley EM, Webster GK, Rasooly | (1995). The impact of musculoskeletal disorders in the population: are they just
aches and pains? Findings from the 1990 Ontario Health Survey. Journal of Rheumatology, 22(4), 733-9.
ncbi.nlm.nih.gov/pubmed/7791173

Baldwin ML (2004). Reducing the costs of work-related musculoskeletal disorders: targeting strategies to chronic
disability cases. Journal of Electromyography and Kinesiology, 14(1), 33-41. doi.org/10.1016/j.jelekin.2003.09.013
Coyte PC, Asche CV, Croxford R, Chan B (1998). The economic cost of musculoskeletal disorders in Canada. Arthritis
Care & Research, 11(s5), 315-25. doi.org/10.1002/art.1790110503

Fleming DM, Cross KW, Barley MA (2005). Recent changes in the prevalence of diseases presenting for health care.
The British Journal of General Practice, 55(517), 589-95. nchi.nlm.nih.gov/pubmed/16105366

Jones |R, Huxtable CS, Hodgson JT (2005). Self-reported work-related illness in 2003/4: Results from the Labour Force
Survey. Sudbury, England: HSE Books.

Tough EA, White AR, Richards SH, Campbell ] (2007). Variability of criteria used to diagnose myofascial trigger point
pain syndrome—Evidence from a review of the literature. The Clinical journal of pain, 23(3), 278-86.
doi.org/10.1097/ajp.obo13e31802fdayc

Fernandez-de-las-Pefias C, Arendt-Nielsen L, Simons DG (2006). Contributions of myofascial trigger points to chronic
tension type headache. Journal of Manual & Manipulative Therapy, 14(4), 222-31.
doi.org/10.1179/106698106790820016

Melzack R, Wall PD (1965). Pain mechanisms: A new theory. Science (New York, NY), 150(3699), 971-9.
doi.org/10.1126/science.150.3699.971

Field TM (2014). Massage therapy research review. Complementary Therapies in Clinical Practice, 20(4), 224-9.
doi.org/10.1016/j.ctcp.2014.07.002

Brannon L, Feist | (2000). Health Psychology: An Introduction to Behavior and Health (4th ed., Vol. pp.).
editor”editors. Belmont, CA: Brooks/Cole.

Kakigi R, Nakata H, Inui K, Hiroe N, Nagata 0, Honda M, et al. (2005). Intracerebral pain processing in a yoga master
who claims not to feel pain during meditation. European journal of pain, 9(5), 581-9.
doi.org/10.1016/j.ejpain.2004.12.006

Morris T, Spittle M, Watt AP (2005). Imagery in Sport (ed., Vol. pp.). editor*editors. Champaign, IL: Human Kinetics.
Leivadi S, Hernandez-Reif M, Field T, 0'Rourke M, D'Arienzo S, Lewis D, et al. (1999). Massage therapy and relaxation
effects on university dance students. Journal of Dance Medicine & Science, 3(3), 108-12.
researchgate.net/publication/233706133


https://doi.org/10.1016/j.math.2006.07.003
https://doi.org/10.1016/j.jbmt.2009.06.008
https://doi.org/10.1016/j.ejpain.2006.07.005
https://doi.org/10.1007/s11916-010-0146-2
https://doi.org/10.1001/jama.279.5.381
https://doi.org/10.1007/s11916-012-0296-5
https://ncbi.nlm.nih.gov/pubmed/11871683
https://ncbi.nlm.nih.gov/pubmed/7791173
https://doi.org/10.1016/j.jelekin.2003.09.013
https://doi.org/10.1002/art.1790110503
https://ncbi.nlm.nih.gov/pubmed/16105366
https://doi.org/10.1097/ajp.0b013e31802fda7c
https://doi.org/10.1179/106698106790820016
https://doi.org/10.1126/science.150.3699.971
https://doi.org/10.1016/j.ctcp.2014.07.002
https://doi.org/10.1016/j.ejpain.2004.12.006
https://researchgate.net/publication/233706133

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.
75.

76.

77-

78.

79-
8o.

81.

82.

83.

84.

Brummitt | (2008). The role of massage in sports performance and rehabilitation: Current evidence and future
direction. North American Journal of Sports Physical Therapy, 3(1), 7-21. ncbi.nlm.nih.gov/pmc/articles/PMC2953308
Powell ] (2015.4.3). Does peer-to-peer massage help pupils? Retrieved from: tes.com/news/tes-archive/tes-
publication/behaviour-does-peer-peer-massage-help-pupils.

Epstein G (1989). Healing Visualizations: Creating Health Through Imagery (ed., Vol. pp.). editor*editors. New York,
NY: Bantam Books.

Zheng Z, Wang K, Yao D, Xue CCL, Arendt-Nielsen L (2014). Adaptability to pain is associated with potency of local
pain inhibition, but not conditioned pain modulation: A healthy human study. Pain, 155(5), 968-76.
doi.org/10.1016/j.pain.2014.01.024

Reme SE, Shaw WS, Steenstra IA, Woiszwillo MJ, Pransky G, Linton SJ (2012). Distressed, immobilized, or lacking
employer support? A sub-classification of acute work-related low back pain. Journal of occupational rehabilitation,
22(4), 541-52. d0i.0rg/10.1007/510926-012-9370-4

Meyer RA, Campbell N (1981). Myelinated nociceptive afferents account for the hyperalgesia that follows a burn to
the hand. Science (New York, NY), 213(4515), 1527-9. doi.org/10.1126/science.7280675

Sternberg WF (2007). Pain: Basic concepts. In Pargman D (Ed.)A(Eds.), Psychological Bases of Sports Injuries (3rd
ed., pp. 305-17). Morgantown, WV: Fitness Information Technology, Inc.

Bonica J), Fishman S, Ballantyne ], Rathmell |JP (2010). Bonica's Management of Pain (4th ed., Vol. pp.).
editor”editors. Philadelphia, PA: Lippincott Williams & Wilkins.

Hocking MJL (2013). Exploring the central modulation hypothesis: Do ancient memory mechanisms underlie the
pathophysiology of trigger points? Current Pain and Headache Reports, 17(7), 1-9. doi.org/10.1007/511916-013-0347-6
Srbely JZ (2010). New trends in the treatment and management of myofascial pain syndrome. Current Pain and
Headache Reports, 14(5), 346-52. doi.org/10.1007/511916-010-0128-4

Baldry PE (2005). Acupuncture Trigger Points and Musculoskeletal Pain (3rd ed., Vol. pp.). editor*editors.
Brookline, MA: Redwing Book Company.

Melzack R (1999). Pain and stress: A new perspective. In Gatchel R}, Turk DC (Ed.)*(Eds.), Psychosocial Factors in
Pain: Critical Perspectives (ed., pp. 89-106). New York: Guilford Press.

Lynch GP (1988). Athletic injuries and the practicing sport psychologist: Practical guidelines for assisting athletes.
The Sport Psychologist, 2(2), 161-7. doi.org/10.1123/tsp.2.2.161

Melzack R (1999). From the gate to the neuromatrix. Pain, 82, $121-S6. doi.org/10.1016/50304-3959(99)00145-1
Melzack R (2001). Pain and the neuromatrix in the brain. Journal of Dental Dducation, 65(12), 1378-82.
ncbi.nlm.nih.gov/pubmed/11780656

Stamford JA (1995). Descending control of pain. British journal of anaesthesia, 75(2), 217-27.
doi.org/10.1093/bja/75.2.217

Hong C-Z, Chen Y-N, Twehous D, Hong DH (1996). Pressure threshold for referred pain by compression on the trigger
point and adjacent areas. Journal of Musculoskelatal Pain, 4(3), 61-79. doi.org/10.1300/j094v04n03_07

Mense S (1993). Nociception from skeletal muscle in relation to clinical muscle pain. Pain, 54(3), 241-89.
doi.org/10.1016/0304-3959(93)90027-m

Mense S (1994). Referral of muscle pain: New aspects. APS Journal, 3(1), 1-9. doi.org/10.1016/51058-9139(05)80227-x
Turk DC, Winter F (2006). The Pain Survival Guide: How to Reclaim Your Life (ed., Vol. pp.). editoreditors.
Washington, DC: American Psychological Association.

Schmidt-Hansen PT (2008). A controlled study on muscle pain sensitivity in tension-type headache patients.
Tension-Type and Cervicogenic Headache: Pathophysiology, Diagnosis, and Management. pp. 64. Fernandez-de-las-
Pefias C, Arendt-Nielsen L, Gerwin RD.

Schmidt-Hansen PT, Svensson P, Jensen TS, Graven-Nielsen T, Bach FW (2006). Patterns of experimentally induced
pain in pericranial muscles. Cephalalgia, 26(5), 568-77. doi.org/10.1111/j.1468-2982.2006.01078.x

Doraisamy MA, Kumar CP, Gnanamuthu C (2010). Chronic tension type headache and the impact of myofascial
trigger point release in the short term relief of headache. Global Journal of Health Science, 2(2), 238.
doi.org/10.5539/gjhs.v2n2p238

Dommerholt J, Bron C, Franssen | (2006). Myofascial trigger points: An evidence-informed review. Journal of Manual
& Manipulative Therapy, 14(4), 203-21. doi.org/10.1179/106698106790819991


https://ncbi.nlm.nih.gov/pmc/articles/PMC2953308
https://tes.com/news/tes-archive/tes-publication/behaviour-does-peer-peer-massage-help-pupils
https://tes.com/news/tes-archive/tes-publication/behaviour-does-peer-peer-massage-help-pupils
https://doi.org/10.1016/j.pain.2014.01.024
https://doi.org/10.1007/s10926-012-9370-4
https://doi.org/10.1126/science.7280675
https://doi.org/10.1007/s11916-013-0347-6
https://doi.org/10.1007/s11916-010-0128-4
https://doi.org/10.1123/tsp.2.2.161
https://doi.org/10.1016/s0304-3959(99)00145-1
https://ncbi.nlm.nih.gov/pubmed/11780656
https://doi.org/10.1093/bja/75.2.217
https://doi.org/10.1300/j094v04n03_07
https://doi.org/10.1016/0304-3959(93)90027-m
https://doi.org/10.1016/s1058-9139(05)80227-x
https://doi.org/10.1111/j.1468-2982.2006.01078.x
https://doi.org/10.5539/gjhs.v2n2p238
https://doi.org/10.1179/106698106790819991

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Kostopoulos D, Rizopoulos K (2001). The Manual of Trigger Point and Myofascial Therapy (ed., Vol. pp.).
editor”editors. Thorofare, NJ: Slack Inc.

Hong C-Z (2000). Myofascial trigger points: pathophysiology and correlation with acupuncture points. Acupuncture
in Medicine, 18(1), 41-7. doi.org/10.1136/aim.18.1.41

Piovesan EJ, Kowacs PA, Oshinsky ML (2003). Convergence of cervical and trigeminal sensory afferents. Current Pain
And Headache Reports, 7(5), 377-83. d0i.org/10.1007/511916-003-0037-%

Kettler B (2007.10.29). Referred pain - it's not just in your brain. Retrieved from:
mailtribune.com/article/20071029/NEWS/710290311.

Ruch TC (1946). Visceral sensation and referred pain. In Fulton JF (Ed.)"(Eds.), Howell’s Textbook of Physiology
(15th ed., pp. 385-401). Philadelphia, PA: Saunders.

Arendt-Nielsen L, Svensson P (2001). Referred muscle pain: Basic and clinical findings. The Clinical journal of pain,
17(1), 11-9. doi.org/10.1097/00002508-200103000-00003

Sandford PR, Barry DT (1988). Acute somatic pain can refer to sites of chronic abdominal pain. Archives of Physical
Medicine and Rehabilitation, 69(7), 532-3. ncbi.nlm.nih.gov/pubmed/3389995

Garrison D The convergence projection theory. Archives of Physical Medicine and Rehabilitation, 70(s), 418.
archives-pmr.org/article/0003-9993(89)90082-8/abstract

Luz LL, Fernandes EC, Sivado M, Kokai E, Szucs P, Safronov BV (2015). Monosynaptic convergence of somatic and
visceral C-fiber afferents on projection and local circuit neurons in lamina I: A substrate for referred pain. Pain,
156(10), 2042-51. d0i.0rg/10.1097/j.pain.0000000000000267

Sengupta N (2009). Visceral pain: The neurophysiological mechanism. Handbook of Experimental Pharmacology,
(194), 31-74. doi.org/10.1007/978-3-540-79090-7_2

Dommerholt J, Ferndndez-De-las-Pefias C (2013). Basic concepts of myofascial trigger points (TrPs) In Rodine R
(Ed.)”(Eds.), Trigger Point Dry Needling: An Evidence and Clinical-Based Approach (ed., pp. 3-19). London, England:
Churchill Livingstone Elsevier.

Farasyn A (2007). Referred muscle pain is primarily peripheral in origin: The “barrier-dam” theory. Medical
hypotheses, 68(1), 144-50. doi.org/10.1016/j.mehy.2006.05.063

Latremoliere A, Woolf CJ (2009). Central sensitization: A generator of pain hypersensitivity by central neural
plasticity. The Journal of Pain, 10(9), 895-926. doi.org/10.1016/}.jpain.2009.06.012

Hoheisel U, Mense S, Simons DG, Yu X-M (1993). Appearance of new receptive fields in rat dorsal horn neurons
following noxious stimulation of skeletal muscle: a model for referral of muscle pain? Neuroscience Letters, 153(1),
9-12. doi.org/10.1016/0304-3940(93)90064-r

Hong C-Z, Simons DG (1998). Pathophysiologic and electrophysiologic mechanisms of myofascial trigger points.
Archives of Physical Medicine and Rehabilitation, 79(7), 863-72. doi.org/10.1016/50003-9993(98)90371-9

Ji R-R, Woolf CJ (2001). Neuronal plasticity and signal transduction in nociceptive neurons: Implications for the
initiation and maintenance of pathological pain. Neurobiology of Disease, 8(1), 1-10. doi.org/10.1006/nbdi.2000.0360
Woolf CJ (2011). Central sensitization: Implications for the diagnosis and treatment of pain. Pain, 152(3(Suppl.)), S2-
S15. doi.org/10.1016/].pain.2010.09.030

McPartland M (2004). Travell trigger points-molecular and osteopathic perspectives. The Journal of the American
Osteopathic Association, 104(6), 244-50. .ncbi.nlm.nih.gov/pubmed/15233331

Murray GM (2009). Guest editorial: Referred pain. Journal of Applied Oral Science, 17(6). doi.org/10.1590/51678-
775720090006000071

Rourke |. [McGill University]. (2010.6.10). Ronald Melzack: Pain Pioneer [Video file]. Retrieved from
youtu.be/KRFanGlInvlc

Moayedi M, Davis KD (2013). Theories of pain: from specificity to gate control. Journal of Neurophysiology, 109(1), 5-
12. doi.org/10.1152/jn.00457.2012

Hasudungan A. [Armando Hasudungan]. (2013.8.12). Nociceptors - An Introduction to Pain [Video file]. Retrieved
from youtu.be/fUKlpuz2VTs

Harvey RJ, Yee BK (2013). Glycine transporters as novel therapeutic targets in schizophrenia, alcohol dependence
and pain. Nature Reviews Drug Discovery, 12(11), 866-85. doi.org/10.1038/nrd3893


https://doi.org/10.1136/aim.18.1.41
https://doi.org/10.1007/s11916-003-0037-x
http://mailtribune.com/article/20071029/NEWS/710290311
https://doi.org/10.1097/00002508-200103000-00003
https://ncbi.nlm.nih.gov/pubmed/3389995
http://archives-pmr.org/article/0003-9993(89)90082-8/abstract
https://doi.org/10.1097/j.pain.0000000000000267
https://doi.org/10.1007/978-3-540-79090-7_2
https://doi.org/10.1016/j.mehy.2006.05.063
https://doi.org/10.1016/j.jpain.2009.06.012
https://doi.org/10.1016/0304-3940(93)90064-r
https://doi.org/10.1016/s0003-9993(98)90371-9
https://doi.org/10.1006/nbdi.2000.0360
https://doi.org/10.1016/j.pain.2010.09.030
https://.ncbi.nlm.nih.gov/pubmed/15233331
https://doi.org/10.1590/s1678-77572009000600001
https://doi.org/10.1590/s1678-77572009000600001
https://youtu.be/KRFanGInvlc
https://doi.org/10.1152/jn.00457.2012
https://youtu.be/fUKlpuz2VTs
https://doi.org/10.1038/nrd3893

108.

109.

110.
111.

113.

114.

115.
116.

117.

118.
119.

120.

121.

122.

123.

124.
125.

126.

127.

128.

129.

130.

Foster E, Wildner H, Tudeau L, Haueter S, Ralvenius WT, Jegen M, et al. (2015). Targeted ablation, silencing, and
activation establish glycinergic dorsal horn neurons as key components of a spinal gate for pain and itch. Neuron,
85(6), 1289-304. d0i.org/10.1016/j.Neuron.2015.02.028

Dohi T, Morita K, Kitayama T, Motoyama N, Morioka N (2009). Glycine transporter inhibitors as a novel drug
discovery strategy for neuropathic pain. Pharmacology & Therapeutics, 123(1), 54-79.
doi.org/10.1016/j.pharmthera.2009.03.018

Bloom LK. [NeuroDocUniverse]. (2011.6.21). Pain Gating Theory [Video file]. Retrieved from youtu.be/QR5FYags580c
Zeilhofer HU, Wildner H, Yévenes GE (2012). Fast synaptic inhibition in spinal sensory processing and pain control.
Physiological Reviews, 92(1), 193-235. doi.org/10.1152/physrev.00043.2010

. Wang X, Zhang |, Eberhart D, Urban R, Meda K, Solorzano C, et al. (2013). Excitatory superficial dorsal horn

interneurons are functionally heterogeneous and required for the full behavioral expression of pain and itch.
Neuron, 78(2), 312-24. doi.org/10.1016/j.neuron.2013.03.001

Descartes R (1664). L'Homme de René Descartes et un Traité de la formation du foetus de mesme autheur avec les
remarques de Louys La Forge... sur le traité de I'nomme de René Descartes et sur les figures par luy inventées. pp.
C. Angot.

Basbaum Al, Bautista DM, Scherrer G, Julius D (2009). Cellular and molecular mechanisms of pain. Cell, 139(2), 267-
84. doi.org/10.1016/j.cell.2009.09.028

Baxter A. [Atlanta CEO Council]. (2014.8.26). Pain and Gate Control [Video file]. Retrieved from youtu.be/hw1831D]jps
Hedgecock J. [Dr. Jim Hedgecock]. (2011.6.9). Introduction to PAIN NCS [Video file]. Retrieved from
youtu.be/mCz9cO9HoNk

Dubuc B (2013.7.4). Ascending pain pathways. Retrieved from:
thebrain.mcgill.ca/flash/i/i_o3/i_o3_cl/i_o3_cl_dou/i_o3_cl_dou.html.

Chudler EH (2014.4.6). Conduction Velocity. Retrieved from: faculty.washington.edu/chudler/cv.html.

Wahren LK, Torebjork E, Jérum E (1989). Central suppression of cold-induced C fibre pain by myelinated fibre input.
Pain, 38(3), 313-9. d0i.0rg/10.1016/0304-3959(89)90218-2

Humphries SA, Johnson MH, Long NR (1996). An investigation of the gate control theory of pain using the
experimental pain stimulus of potassium iontophoresis. Perception & Psychophysics, 58(5), 693-703.
doi.org/10.3758/bfo3213101

DeBeauvernet B, DeBeauvernet N. [Firelight Media Group]. (2011.4.19). Pain Perception and the Human Brain [Video
file]. Retrieved from youtu.be/3VBOTYq2E8cC

Baliki MN, Geha PY, Apkarian AV (2009). Parsing pain perception between nociceptive representation and magnitude
estimation. Journal of Neurophysiology, 101(2), 875-87. doi.org/10.1152/jn.91100.2008

Campbell J. [Dr. John Campbell]. (2013.11.29). Pain 5, Analgesic pathways [Video file]. Retrieved from
youtu.be/hAvOIfHT60E

Hines T (2016.4.1). Anatomy of the brain. Retrieved from: mayfieldclinic.com/PE-AnatBrain.htm#.VisIXpfKOvM.
Niddam DM, Chan R-C, Lee S-H, Yeh T-C, Hsieh J-C (2007). Central modulation of pain evoked from myofascial trigger
point. The Clinical journal of pain, 23(5), 440-8. doi.org/10.1097/ajp.obo13e318058acch

Fernandez-de-las-Pefias C, Dommerholt | (2014). Myofascial trigger points: Peripheral or central phenomenon?
Current rheumatology reports, 16(1), 395. doi.org/10.1007/511926-013-0395-2

Bitner RS, Nikkel AL, Curzon P, Arneric SP, Bannon AW, Decker MW (1998). Role of the nucleus raphe magnus in
antinociception produced by ABT-594: immediate early gene responses possibly linked to neuronal nicotinic
acetylcholine receptors on serotonergic neurons. The Journal of Neuroscience, 18(14), 5426-32.
ncbi.nlm.nih.gov/pubmed/9651224

DeBeauvernet B, DeBeauvernet N. [Firelight Media Group). (2011.4.19). Phases of Nociceptive Pain [Video file].
Retrieved from youtu.be/PMZdkacaYLk

Takakura AC, Moreira TS, De Paula PM, Menani |V, Colombari E (2013). Control of breathing and blood pressure by
parafacial neurons in conscious rats. Experimental physiology, 98(1), 304-15.
doi.org/10.1113/expphysiol.2012.065128

Kanbar R, Stornetta RL, Cash DR, Lewis S), Guyenet PG (2010). Photostimulation of PHOX2B medullary neurons
activates cardiorespiratory function in conscious rats. American Journal of Respiratory and Critical Care Medicine,
182(9), 1184-94. d0i.org/10.1164/rccm.201001-00470¢C


https://doi.org/10.1016/j.neuron.2015.02.028
https://doi.org/10.1016/j.pharmthera.2009.03.018
https://youtu.be/QR5FYag58Oc
https://doi.org/10.1152/physrev.00043.2010
https://doi.org/10.1016/j.neuron.2013.03.001
https://doi.org/10.1016/j.cell.2009.09.028
https://youtu.be/hw1831DJjps
https://youtu.be/mCz9cO9H0Nk
http://thebrain.mcgill.ca/flash/i/i_03/i_03_cl/i_03_cl_dou/i_03_cl_dou.html
https://faculty.washington.edu/chudler/cv.html
https://doi.org/10.1016/0304-3959(89)90218-2
https://doi.org/10.3758/bf03213101
https://youtu.be/3VBOTYq2E8c
https://doi.org/10.1152/jn.91100.2008
https://youtu.be/hAvOIfHT60E
http://mayfieldclinic.com/PE-AnatBrain.htm#.VisIXpfKOvM
https://doi.org/10.1097/ajp.0b013e318058accb
https://doi.org/10.1007/s11926-013-0395-2
https://ncbi.nlm.nih.gov/pubmed/9651224
https://youtu.be/PMZdkac4YLk
https://doi.org/10.1113/expphysiol.2012.065128
https://doi.org/10.1164/rccm.201001-0047oc

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

Abbott SBG, DePuy SD, Nguyen T, Coates M, Stornetta RL, Guyenet PG (2013). Selective optogenetic activation of
rostral ventrolateral medullary catecholaminergic neurons produces cardiorespiratory stimulationin conscious mice.
Journal of Neuroscience, 33(7), 3164-77. doi.org/10.1523/jneurosci.1046-12.2013

Perri MA, Halford E (2004). Pain and faulty breathing: A pilot study. Journal of Bodywork and Movement Therapies,
8(4), 297-306. doi.org/10.1016/51360-8592(03)00085-8

Busch V, Magerl W, Kern U, Haas |, Hajak G, Eichhammer P (2012). The effect of deep and slow breathing on pain
perception, autonomic activity, and mood processing—An experimental study. Pain Medicine, 13(2), 215-28.
doi.org/10.1111/j.1526-4637.2011.01243.X

Chambers CT, Taddio A, Uman LS, McMurtry CM (2009). Psychological interventions for reducing pain and distress
during routine childhood immunizations: A systematic review. Clinical Therapeutics, 31(Suppl. 2), $77-S103.
doi.org/10.1016/j.clinthera.2009.07.023

Zautra AJ, Fasman R, Davis MC, Craig AD (2010). The effects of slow breathing on affective responses to pain
stimuli: An experimental study. Pain, 149(1), 12-8. doi.org/10.1016/].pain.2009.10.001

Ogino Y, Nemoto H, Inui K, Saito S, Kakigi R, Goto F (2007). Inner experience of pain: Imagination of pain while
viewing images showing painful events forms subjective pain representation in human brain. Cerebral Cortex,
17(5), 1139-46. doi.org/10.1093/cercor/bhlo23

Herdener M, Lehmann C, Esposito F, di Salle F, Federspiel A, Bach DR, et al. (2009). Brain responses to auditory and
visual stimulus offset: shared representations of temporal edges. Human brain mapping, 30(3), 725-33.
doi.org/10.1002/hbm.20539

Moseley GL. [Happy & Well]. (2012.4.16). Lorimer Moseley 'Body in mind - the role of the brain in chronic pain' at
Mind & Its Potential 2011 [Video file]. Retrieved from youtu.be/RYoGXv22G3k

Craig ADB (2003). A new view of pain as a homeostatic emotion. Trends in Neurosciences, 26(6), 303-7.
d0i.org/10.1016/50166-2236(03)00123-1

The Open University. [OpenLearn from The Open University]. (2009.9.10). Gate Control Theory [Video file]. Retrieved
from youtu.be/RUQMVDR-SqQE

Cafaro TA, Gevirtz RN, Hubbard DR, Harvey M (2001). Exploration of trigger point and heart rate variability excitation
and recovery pattern in actors performing anger inhibition and anger expression. Applied psychophysiology and
biofeedback, 26(3), 236. researchgate.net/publication/298237085

Partanen JV, Ojala TA, Arokoski JPA (2010). Myofascial syndrome and pain: A neurophysiological approach.
Pathophysiology, 17(1), 19-28. doi.org/10.1016/j.pathophys.2009.05.001

Hubbard DR (1996). Chronic and recurrent muscle pain: Pathophysiology and treatment, and review of
pharmacologic studies. Journal of Musculoskeletal Pain, 4(1-2), 123-44. doi.org/10.1300/j094v04n01_08

Gevirtz R (2006). The muscle spindle trigger point model of chronic pain. Biofeedback, 34(2), 53-6.
resourcenter.net/images/AAPB/Files/Biofeedback/2006/biof_34_2_pain.pdf

Banks SL, Jacobs DW, Gevirtz R, Hubbard DR (1998). Effects of autogenic relaxation training on electromyographic
activity in active myofascial trigger points. Journal of Musculoskeletal Pain, 6(4), 23-32.
doi.org/10.1300/j094vo6n04_03

Lewis C, Gevirtz R, Hubbard D, Berkoff G (1994). Needle trigger point and surface frontal EMG measurements of
psychophysiological responses in tension-type headache patients. Biofeedback and self-regulation, 19(3), 274-5.
researchgate.net/publication/236151702

McNulty WH, Gevirtz RN, Hubbard DR, Berkoff GM (1994). Needle electromyographic evaluation of trigger point
response to a psychological stressor. Psychophysiology, 31(3), 313-6. doi.org/10.1111/].1469-8986.1994.th02220.x
Bresler DE (2005). Physiological Consequences of Guided Imagery. Practical Pain Management, 5(6), 63-7.
practicalpainmanagement.com/treatments/complementary/biobehavioral/physiological-consequences-guided-
imagery

Quintner JL, Bove GM, Cohen ML (2015). Comment on: A critical evaluation of the trigger point phenomenon: Reply.
Rheumatology, 54(6), 1127-8. doi.org/10.1093/rheumatology/kevogs

Quintner JL, Bove GM, Cohen ML (2015). A critical evaluation of the trigger point phenomenon. Rheumatology, 54(3),
392-9. doi.org/10.1093/rheumatology/keusy1

. Quintner JL, Bove GM, Cohen ML (2015). Response to Dommerholt and Gerwin: Did we miss the point? Journal of

Bodywork and Movement Therapies, 19(3), 394-5. doi.org/10.1016/j.jbmt.2015.02.008


https://doi.org/10.1523/jneurosci.1046-12.2013
https://doi.org/10.1016/s1360-8592(03)00085-8
https://doi.org/10.1111/j.1526-4637.2011.01243.x
https://doi.org/10.1016/j.clinthera.2009.07.023
https://doi.org/10.1016/j.pain.2009.10.001
https://doi.org/10.1093/cercor/bhl023
https://doi.org/10.1002/hbm.20539
https://youtu.be/RYoGXv22G3k
https://doi.org/10.1016/s0166-2236(03)00123-1
https://youtu.be/RUQMVDR-SqE
https://researchgate.net/publication/298237085
https://doi.org/10.1016/j.pathophys.2009.05.001
https://doi.org/10.1300/j094v04n01_08
http://resourcenter.net/images/AAPB/Files/Biofeedback/2006/biof_34_2_pain.pdf
https://doi.org/10.1300/j094v06n04_03
https://researchgate.net/publication/236151702
https://doi.org/10.1111/j.1469-8986.1994.tb02220.x
https://practicalpainmanagement.com/treatments/complementary/biobehavioral/physiological-consequences-guided-imagery
https://practicalpainmanagement.com/treatments/complementary/biobehavioral/physiological-consequences-guided-imagery
https://doi.org/10.1093/rheumatology/kev095
https://doi.org/10.1093/rheumatology/keu471
https://doi.org/10.1016/j.jbmt.2015.02.008

152.

153.

154.

155.

156.

157.

158.
159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.
172.

173.

174.

Ingraham P (2014.1.19). Trigger Point Doubts: Is there really such a thing as a muscle “knot”? Retrieved from:
painscience.com/articles/trigger-point-doubts.php.

Ingraham P (2015.10.16). Trigger points & myofascial pain syndrome: A guide to the unfinished science of muscle
pain, with reviews of every theory and self-treatment and therapy option. Retrieved from:
painscience.com/tutorials/trigger-points.php.

Akkerman M. [Michiel Akkerman]. (2013.6.6). Trigger point explained with animation [Video file]. Retrieved from
youtu.be/sltGyJvbvwWw

Gunn CC (1996). The Gunn Approach to the Treatment of Chronic Pain: Intramuscular Stimulation (IMS) for
Myofascial Syndromes of Radiculopathic Origin (2nd ed., Vol. pp.). editor*editors. New York, NY: Churchill
Livingstone.

Cummings M, Baldry P (2007). Regional myofascial pain: diagnosis and management. Best Practice & Research
Clinical Rheumatology, 21(2), 367-87. doi.org/10.1016/j.berh.2006.12.006

Delaune V (2012). Is Trigger Point Therapy its own specialty? International Journal of Therapy and Rehabilitation,
19(3), 128-9. d0i.0rg/10.12968/ijtr.2012.19.3.128

King RK (1993). Performance Massage (ed., Vol. pp.). editor*editors. Champaign, IL: Human Kinetics.

Niel-Asher S (2008). The Concise Book of Trigger Points (3rd ed., Vol. pp.). editor*editors. Berkeley, CA: North
Atlantic Books.

Pyne D, Shenker NG (2008). Demystifying acupuncture. Rheumatology, 47(8), 1132-6.
doi.org/10.1093/rheumatology/ken161

Ruiz-Saez M, Fernandez-de-las-Pefias C, Blanco CR, Martinez-Segura R, Garcia-Ledn R (2007). Changes in pressure
pain sensitivity in latent myofascial trigger points in the upper trapezius muscle after a cervical spine manipulation
in pain-free subjects. Journal of manipulative and physiological therapeutics, 30(8), 578-83.
doi.org/10.1016/j.jmpt.2007.07.014

Itoh K, Okada K, Kawakita K (2004). A proposed experimental model of myofascial trigger points in human muscle
after slow eccentric exercise. Acupuncture in Medicine, 22(1), 2. doi.org/10.1136/aim.22.1.2

Fricton JR, Kroening R, Haley D, Siegert R (1985). Myofascial pain syndrome of the head and neck: a review of
clinical characteristics of 164 patients. Oral Surgery, Oral Medicine, Oral Pathology, 60(6), 615-23.
doi.org/10.1016/0030-4220(85)90364-0

Jafri MS (2014). Mechanisms of Myofascial Pain. International scholarly research notices, 2014, 1-16.
doi.org/10.1155/2014/523924

Vazquez-Delgado E, Cascos-Romero ], Gay-Escoda C (2009). Myofascial pain syndrome associated with trigger
points: a literature review. (1): Epidemiology, clinical treatment and etiopathogeny. Medicina Oral Patologia Oral y
Cirugia Bucal, 14(10), e494-e8. doi.org/10.4317/medoral.14.e494

Dalton E (2017.10.28). The 42-pound head. Retrieved from: erikdalton.com/blog/forward-head-posture.

Kapandji IA (1970). The Physiology of the Joints: Annotated Diagrams of the Mechanics of the Human Joints (2nd
ed., Vol. pp.). editor”editors. London, England: E. & S. Livingstone.

Moore MK (2004). Upper Crossed Syndrome and its relationship to cervicogenic headache. Journal of manipulative
and physiological therapeutics, 27(6), 414-20. doi.org/10.1016/].Jmpt.2004.05.007

Knost B, Flor H, Birbaumer N, Schugens MM (1999). Learned maintenance of pain: muscle tension reduces central
nervous system processing of painful stimulation in chronic and subchronic pain patients. Psychophysiology, 36(6),
755-64. d0i.org/10.1111/1469-8986.3660755

Simons DG, Mense S (1998). Understanding and measurement of muscle tone as related to clinical muscle pain.
Pain, 75(1), 1-17. doi.org/10.1016/50304-3959(97)00102-4

Parmenter D. Trigger Point Complex. In: Trigger_Point_Complex.jpg, editor. 2014. p. Schematic of a trigger point.
DeBeauvernet B, DeBeauvernet N. [Firelight Media Group]. (2011.4.19). The Mechanisms of Musculoskeletal Pain
[Video file]. Retrieved from youtu.be/4LEy8B1D3QE

Bennett R (2007). Myofascial pain syndromes and their evaluation. Best Practice & Research Clinical Rheumatology,
21(3), 427-45. doi.org/10.1016/j.berh.2007.02.014

Borg-Stein |, Simons DG (2002). Myofascial pain. Archives of Physical Medicine and Rehabilitation, 83, S40-S7.
doi.org/10.1053/apmr.2002.32155


https://painscience.com/articles/trigger-point-doubts.php
https://painscience.com/tutorials/trigger-points.php
https://youtu.be/sltGyJvbvWw
https://doi.org/10.1016/j.berh.2006.12.006
https://doi.org/10.12968/ijtr.2012.19.3.128
https://doi.org/10.1093/rheumatology/ken161
https://doi.org/10.1016/j.jmpt.2007.07.014
https://doi.org/10.1136/aim.22.1.2
https://doi.org/10.1016/0030-4220(85)90364-0
https://doi.org/10.1155/2014/523924
https://doi.org/10.4317/medoral.14.e494
http://erikdalton.com/blog/forward-head-posture
https://doi.org/10.1016/j.jmpt.2004.05.007
https://doi.org/10.1111/1469-8986.3660755
https://doi.org/10.1016/s0304-3959(97)00102-4
https://youtu.be/4LEy8B1D3QE
https://doi.org/10.1016/j.berh.2007.02.014
https://doi.org/10.1053/apmr.2002.32155

175.

176.

177.

178.

179.
180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

Hong C-Z (1994). Lidocaine injection versus dry needling to myofascial trigger point. The importance of the local
twitch response. American Journal of Physical Medicine & Rehabilitation, 73(4), 256-63. doi.org/10.1097/00002060-
199407000-00006

Melzack R, Stillwell DM, Fox EJ (1977). Trigger points and acupuncture points for pain: Correlations and implications.
Pain, 3(1), 3-23. doi.org/10.1016/0304-3959(77)90032-X

Shah JP, Danoff |V, Desai MJ, Parikh S, Nakamura LY, Phillips TM, et al. (2008). Biochemicals associated with pain
and inflammation are elevated in sites near to and remote from active myofascial trigger points. Archives of
Physical Medicine and Rehabilitation, 89(1), 16-23. doi.org/10.1016/j.apmr.2007.10.018

Shah )P, Gilliams EA (2008). Uncovering the biochemical milieu of myofascial trigger points using in vivo
microdialysis: An application of muscle pain concepts to myofascial pain syndrome. Journal of Bodywork and
Movement Therapies, 12(4), 371-84. doi.org/10.1016/j.jbmt.2008.06.006

Simons DG (2008). New views of myofascial trigger points: Etiology and diagnosis. Archives of Physical Medicine
and Rehabilitation, 89(1), 157-9. doi.org/10.1016/j.apmr.2007.11.016

Kruse RA, Christiansen JA (1992). Thermographic imaging of myofascial trigger points: a follow-up study. Archives of
Physical Medicine and Rehabilitation, 73(9), 819-23. ncbi.nlm.nih.gov/pubmed/1514891

Moraska AF, Hickner RC, Kohrt WM, Brewer A (2013). Changes in blood flow and cellular metabolism at a myofascial
trigger point with trigger point release (ischemic compression): A proof-of-principle pilot study. Archives of Physical
Medicine and Rehabilitation, 94(1), 196-200. doi.org/10.1016/j.apmr.2012.08.216

Myburgh C, Larsen AH, Hartvigsen ] (2008). A systematic, critical review of manual palpation for identifying
myofascial trigger points: Evidence and clinical significance. Archives of Physical Medicine and Rehabilitation, 89(6),
1169-76. doi.org/10.1016/j.apmr.2007.12.033

Simons DG, Dommerholt ) (2006). Myofascial trigger points and myofascial pain syndrome: A critical review of
recent literature. Journal of Manual & Manipulative Therapy, 14(4), 125E-71E. 10.1179/jmt.2006.14.4.125E

Gerwin RD, Shannon S (2000). Interexaminer reliability and myofascial trigger points. Archives of Physical Medicine
and Rehabilitation, 81(9), 1257-8. doi.org/10.1053/apmr.2000.18575

Gerwin RD, Shannon S, Hong C-Z, Hubbard D, Gevirtz R (1997). Interrater reliability in myofascial trigger point
examination. Pain, 69(1-2), 65-73. doi.org/10.1016/50304-3959(96)03248-4

Fernandez-de-las-Pefias C, Cleland JA, Cuadrado ML, Pareja JA (2008). Predictor variables for identifying patients
with chronic tension-type headache who are likely to achieve short-term success with muscle trigger point therapy.
Cephalalgia, 28(3), 264-75. doi.org/10.1111/].1468-2982.2007.01530.X

Myburgh C, Lauridsen HH, Larsen AH, Hartvigsen | (2011). Standardized manual palpation of myofascial trigger
points in relation to neck/shoulder pain; the influence of clinical experience on inter-examiner reproducibility.
Manual Therapy, 16(2), 136-40. doi.org/10.1016/j.math.2010.08.002

Chen Q, Bensamoun S, Basford JR, Thompson M, An K-N (2007). Identification and quantification of myofascial taut
bands with magnetic resonance elastography. Archives of Physical Medicine and Rehabilitation, 88(12), 1658-61.
doi.org/10.1016/j.apmr.2007.07.020

Haddad DS, Brioschi ML, Arita ES (2014). Thermographic and clinical correlation of myofascial trigger points in the
masticatory muscles. Dentomaxillofacial Radiology, 41(8), 621-9. doi.org/10.1259/dmfr/98504520

Kostopoulos D, Nelson A, Ingber RS, Larkin RW (2008). Reduction of spontaneous electrical activity and pain
perception of trigger points in the upper trapezius muscle through trigger point compression and passive
stretching. Journal of Musculoskelatal Pain, 16(4), 266-78. doi.org/10.1080/10582450802479594
Fernandez-de-las-Pefias C, Alonso-Blanco C, Fernandez-Carnero J, Carlos Miangolarra-Page | (2006). The immediate
effect of ischemic compression technique and transverse friction massage on tenderness of active and latent
myofascial trigger points: A pilot study. Journal of Bodywork and Movement Therapies, 10(1), 3-9.
doi.org/10.1016/j.jbmt.2005.05.003

Darian-Smith |, Johnson KO, LaMotte C, Shigenaga Y, Kenins P, Champness P (1979). Warm fibers innervating palmar
and digital skin of the monkey: responses to thermal stimuli. Journal of Neurophysiology, 42(5), 1297-315.
ncbi.nlm.nih.gov/pubmed/114608

Dommerholt J, Mayoral del Moral 0, Grébli C (2006). Trigger point dry needling. Journal of Manual & Manipulative
Therapy, 14(4), 70E-87E. dx.doi.org/10.1179/jmt.2006.14.4.70E


https://doi.org/10.1097/00002060-199407000-00006
https://doi.org/10.1097/00002060-199407000-00006
https://doi.org/10.1016/0304-3959(77)90032-x
https://doi.org/10.1016/j.apmr.2007.10.018
https://doi.org/10.1016/j.jbmt.2008.06.006
https://doi.org/10.1016/j.apmr.2007.11.016
https://ncbi.nlm.nih.gov/pubmed/1514891
https://doi.org/10.1016/j.apmr.2012.08.216
https://doi.org/10.1016/j.apmr.2007.12.033
https://doi.org/10.1053/apmr.2000.18575
https://doi.org/10.1016/s0304-3959(96)03248-4
https://doi.org/10.1111/j.1468-2982.2007.01530.x
https://doi.org/10.1016/j.math.2010.08.002
https://doi.org/10.1016/j.apmr.2007.07.020
https://doi.org/10.1259/dmfr/98504520
https://doi.org/10.1080/10582450802479594
https://doi.org/10.1016/j.jbmt.2005.05.003
https://ncbi.nlm.nih.gov/pubmed/114608
http://dx.doi.org/10.1179/jmt.2006.14.4.70E

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

213.

Cummings TM, White AR (2001). Needling therapies in the management of myofascial trigger point pain: A
systematic review. Archives of Physical Medicine and Rehabilitation, 82(7), 986-92. doi.org/10.1053/apmr.2001.24023
Huguenin LK (2004). Myofascial trigger points: The current evidence. Physical Therapy in Sport, 5(1), 2-12.
doi.org/10.1016/j.ptsp.2003.11.002

Vernon H, Schneider M (2009). Chiropractic management of myofascial trigger points and myofascial pain
syndrome: A systematic review of the literature. Journal of manipulative and physiological therapeutics, 32(1), 14-
24. doi.org/10.1016/j.jmpt.2008.06.012

Bronfort G, Assendelft WJ), Evans R, Haas M, Bouter L (2001). Efficacy of spinal manipulation for chronic headache: A
systematic review. Journal of manipulative and physiological therapeutics, 24(7), 457-66. doi.org/10.1016/s0161-
4754(01)99423-0

Aguilera FJM, Martin DP, Masanet RA, Botella AC, Soler LB, Morell FB (2009). Immediate effect of ultrasound and
ischemic compression techniques for the treatment of trapezius latent myofascial trigger points in healthy subjects:
A randomized controlled study. Journal of manipulative and physiological therapeutics, 32(7), 515-20.
doi.org/10.1016/j.jmpt.2009.08.001

Chim D, Cheng PH (2009). Ultrasound-guided trigger point injections. Techniques in Regional Anesthesia and Pain
Management, 13(3), 179-83. doi.org/10.1053/].trap.2009.07.006

Rha D-w, Shin JC, Kim Y-K, Jung JH, Kim YU, Lee SC (2011). Detecting local twitch responses of myofascial trigger
points in the lower-back muscles using ultrasonography. Archives of Physical Medicine and Rehabilitation, 92(10),
1576-80.€1. d0i.org/10.1016/j.apmr.2011.05.005

Srbely )z, Dickey JP, Lowerison M, Edwards AM, Nolet PS, Wong LL (2008). Stimulation of myofascial trigger points
with ultrasound induces segmental antinociceptive effects: A randomized controlled study. Pain, 139(2), 260-6.
doi.org/10.1016/j.pain.2008.04.009

Majlesi J, Unalan H (2004). High-power pain threshold ultrasound technique in the treatment of active myofascial
trigger points: A randomized, double-blind, case-control study. Archives of Physical Medicine and Rehabilitation,
85(5), 833-6. doi.org/10.1016/j.apmr.2003.07.023

Rickards LD (2006). The effectiveness of non-invasive treatments for active myofascial trigger point pain: A
systematic review of the literature. International Journal of Osteopathic Medicine, 9(4), 120-36.
doi.org/10.1016/j.ijosm.2006.07.007

Han SC, Harrison P (1997). Myofascial pain syndrome and trigger-point management. Regional Anesthesia and Pain
Medicine, 22(1), 89-101. doi.org/10.1016/51098-7339(06)80062-3

Tootell RB, Silverman MS, Switkes E, De Valois RL (1982). Deoxyglucose analysis of retinotopic organization in
primate striate cortex. Science (New York, NY), 218(4575), 902-4. doi.org/10.1126/science.7134981

Wurbs J, Mingolla E, Yazdanbakhsh A (2013). Modeling a space-variant cortical representation for apparent motion.
Journal of Vision, 13(10), 1-17.

Weddell | (1991). Figure 8. Revised map of the representation of the visual field in the human striate cortex. The
representation of the visual field in human striate cortex: A revision of the classic Holmes map. pp. Horton, JC &
Hoyt, WF.

Miyashita Y (1995). How the brain creates imagery: projection to primary visual cortex. Science (New York, NY),
268(5218), 1719-20. doi.org/10.1126/science.7792596

Ishai A, Ungerleider LG, Haxby JV (2000). Distributed neural systems for the generation of visual images. Neuron,
28(3), 979-90. doi.org/10.1016/50896-6273(00)00168-9

Pearson ] (2010). Inner vision: Seeing the mind's eye. Psyche: An Interdisciplinary Journal of Research on
Consciousness, 16(1), 1-8. psycnet.apa.org/record/2010-16379-001

Thompson WL, Kosslyn sM, Sukel KE, Alpert NM (2001). Mental imagery of high- and low-resolution gratings
activates area 17. Neurolmage, 14(2), 454-64. doi.org/10.1006/nimg.2001.0803

. Sparing R, Mottaghy FM, Ganis G, Thompson WL, Tépper R, Kosslyn SM, et al. (2002). Visual cortex excitability

increases during visual mental imagery—a TMS study in healthy human subjects. Brain Research, 938(1-2), 92-7.
doi.org/10.1016/50006-8993(02)02478-2

Kosslyn SM, Thompson WL, Alpert NM (1997). Neural systems shared by visual imagery and visual perception: A
positron emission tomography study. Neurolmage, 6(4), 320-34. doi.org/10.1006/nimg.1997.0295


https://doi.org/10.1053/apmr.2001.24023
https://doi.org/10.1016/j.ptsp.2003.11.002
https://doi.org/10.1016/j.jmpt.2008.06.012
https://doi.org/10.1016/s0161-4754(01)99423-0
https://doi.org/10.1016/s0161-4754(01)99423-0
https://doi.org/10.1016/j.jmpt.2009.08.001
https://doi.org/10.1053/j.trap.2009.07.006
https://doi.org/10.1016/j.apmr.2011.05.005
https://doi.org/10.1016/j.pain.2008.04.009
https://doi.org/10.1016/j.apmr.2003.07.023
https://doi.org/10.1016/j.ijosm.2006.07.007
https://doi.org/10.1016/s1098-7339(06)80062-3
https://doi.org/10.1126/science.7134981
https://doi.org/10.1126/science.7792596
https://doi.org/10.1016/s0896-6273(00)00168-9
http://psycnet.apa.org/record/2010-16379-001
https://doi.org/10.1006/nimg.2001.0803
https://doi.org/10.1016/s0006-8993(02)02478-2
https://doi.org/10.1006/nimg.1997.0295

214.

215,
216.

217.

218.

219.

220.

221.

222.

223.

224.

225,

226.

227.

228.

229.

230.

233.

234.

235.

236.

237.

Kosslyn SM, Thompson WL (2003). When is early visual cortex activated during visual mental imagery? Psychological
bulletin, 129(5), 723-46. doi.org/10.1037/0033-2909.129.5.723

Kosslyn SM, Pylyshyn Z (1994). Image and Brain (ed., Vol. pp.). editor*editors. Cambridge, MA: MIT Press.

Kosslyn SM, Ochsner KN (1994). In search of occipital activation during visual mental imagery. Trends in
Neurosciences, 17(7), 290-2. doi.org/10.1016/0166-2236(94)90059-0

Kosslyn SM (2005). Mental images and the brain. Cognitive neuropsychology, 22(3-4), 333-47.
doi.org/10.1080/02643290442000130

Klein 1, Dubois J, Mangin J-F, Kherif F, Flandin G, Poline J-B, et al. (2004). Retinotopic organization of visual mental
images as revealed by functional magnetic resonance imaging. Cognitive Brain Research, 22(1), 26-31.
doi.org/10.1016/j.cogbrainres.2004.07.006

Roland PE, Gulyas B (1994). Visual imagery and visual representation. Trends in Neurosciences, 17(7), 281-7.
doi.org/10.1016/0166-2236(94)90057-4

Fallgatter AJ, Mueller TJ, Strik WK (1997). Neurophysiological correlates of mental imagery in different sensory
modalities. International Journal of Psychophysiology, 25(2), 145-53. doi.org/10.1016/50167-8760(96)00738-6
0'Craven KM, Kanwisher N (2000). Mental imagery of faces and places activates corresponding stimulus-specific
brain regions. Journal of Cognitive Neuroscience, 12(6), 1013-23. doi.org/10.1162/08989290051137549

Amedi A, Malach R, Pascual-Leone A (2005). Negative BOLD differentiates visual imagery and perception. Neuron,
48(5), 859-72. doi.org/10.1016/].n€uron.2005.10.032

Reddy L, Tsuchiya N, Serre T (2010). Reading the mind's eye: decoding category information during mental imagery.
Neurolmage, 50(2), 818-25. doi.org/10.1016/j.neuroimage.2009.11.084

Reisberg D (2013). Mental Images. In Reisberg D (Ed.)*(Eds.), The Oxford Handbook of Cognitive Psychology (ed.,
pp. 374-87). New York, NY: Oxford University Press.

Mishkin M, Ungerleider LG, Macko KA (1983). Object vision and spatial vision: two cortical pathways. Trends in
Neurosciences, 6, 414-7. doi.org/10.1016/0166-2236(83)90190-x

Mishkin M, Ungerleider LG (1982). Two cortical visual systems. In Ingle DJ, Goodale MA, Mansfield RJW (Ed.)*(Eds.),
Analysis of Visual Behavior (ed., pp. 549-86). Cambridge, MA: MIT Press.

Goodale MA, Milner AD (1992). Separate visual pathways for perception and action. Trends in Neurosciences, 15(1),
20-5. doi.org/10.1016/0166-2236(92)90344-8

Goodale MA (2011). Transforming vision into action. Vision Research, 51(13), 1567-87.
doi.org/10.1016/j.visres.2010.07.027

Goodale M, Milner D (2006). One brain - two visual systems. The Psychologist, 19(11), 660-3.
thepsychologist.bps.org.uk/volume-19/edition-11/one-brain-two-visual-systems

Nishimoto S, Vu An T, Naselaris T, Benjamini Y, Yu B, Gallant Jack L (2011). Reconstructing visual experiences from
brain activity evoked by natural movies. Current Biology, 21(19), 1641-6. doi.org/10.1016/].cub.2011.08.031

. Gallant ). [Jack Gallant]. (2011.9.21). Movie reconstruction from human brain activity [Video file]. Retrieved from

youtu.be/nsjDnYxjobo

. Roe AW, Chelazzi L, Connor CE, Conway BR, Fujita I, Gallant JL, et al. (2012). Toward a unified theory of visual area

V4. Neuron, 74(1), 12-29. doi.org/10.1016/].neuron.2012.03.011

Belardinelli MO, Palmiero M, Sestieri C, Nardo D, Di Matteo R, Londei A, et al. (2009). An fMRI investigation on image
generation in different sensory modalities: the influence of vividness. Acta Psychologica, 132(2), 190-200.
doi.org/10.1016/j.actpsy.2009.06.009

Lee S-H, Kravitz DJ, Baker Cl (2012). Disentangling visual imagery and perception of real-world objects. Neurolmage,
59(4), 4064-73. doi.org/10.1016/j.neuroimage.2011.10.055

Kaku M. [Big Think]. (2014.4.29). Michio Kaku on Reading Minds, Recording Dreams, and Brain Imaging [Video file].
Retrieved from youtu.be/0jcgT_0j3jQ

Miyawaki Y, Uchida H, Yamashita 0, Sato M-a, Morito Y, Tanabe HC, et al. (2008). Visual image reconstruction from
human brain activity using a combination of multiscale local image decoders. Neuron, 60(5), 915-29.
doi.org/10.1016/j.neuron.2008.11.004

Gallant |. [Jack Gallant]. (2011.9.21). Movie reconstructions from human brain activity: 3 subjects [Video file].
Retrieved from youtu.be/KMA23)J1M10


https://doi.org/10.1037/0033-2909.129.5.723
https://doi.org/10.1016/0166-2236(94)90059-0
https://doi.org/10.1080/02643290442000130
https://doi.org/10.1016/j.cogbrainres.2004.07.006
https://doi.org/10.1016/0166-2236(94)90057-4
https://doi.org/10.1016/s0167-8760(96)00738-6
https://doi.org/10.1162/08989290051137549
https://doi.org/10.1016/j.neuron.2005.10.032
https://doi.org/10.1016/j.neuroimage.2009.11.084
https://doi.org/10.1016/0166-2236(83)90190-x
https://doi.org/10.1016/0166-2236(92)90344-8
https://doi.org/10.1016/j.visres.2010.07.027
https://thepsychologist.bps.org.uk/volume-19/edition-11/one-brain-two-visual-systems
https://doi.org/10.1016/j.cub.2011.08.031
https://youtu.be/nsjDnYxJ0bo
https://doi.org/10.1016/j.neuron.2012.03.011
https://doi.org/10.1016/j.actpsy.2009.06.009
https://doi.org/10.1016/j.neuroimage.2011.10.055
https://youtu.be/OjcgT_oj3jQ
https://doi.org/10.1016/j.neuron.2008.11.004
https://youtu.be/KMA23JJ1M1o

238.

239.

240.
241.

242.

243.

244.

245.

246.

247.

248.

249.

250.

251,

253.

254.

255.

256.

257.

258.

250.
260.

261.

Horikawa T, Tamaki M, Miyawaki Y, Yukiyasu K. [KamitaniLab]. (2013.4.3). Dream decoding from human brain [Video
file]. Retrieved from youtu.be/inaH_i_TjV4

Horikawa T, Tamaki M, Miyawaki Y, Kamitani Y (2013). Neural decoding of visual imagery during sleep. Science (New
York, NY), 340(6132), 639-42. doi.org/10.1126/science.1234330

NTDTV. [NTDTV]. (2009.4.3). Japanese Dream Recording Machine [Video file]. Retrieved from youtu.be/MEIUoUWoV3Q
Smith K. [murmer2001]. (2013.10.24). Brain decoding: how scientists can read your mind [Video file]. Retrieved from
youtu.be/1_yaQTR3KHI

Hewitt ) (2013.4.5). Japanese neuroscientists decode human dreams. Retrieved from:
extremetech.com/extreme/152659-japanese-neuroscientists-decode-human-dreams.

Markov NT, Vezoli J, Chameau P, Falchier A, Quilodran R, Huissoud C, et al. (2014). Anatomy of hierarchy:
feedforward and feedback pathways in macaque visual cortex. Journal of Comparative Neurology, 522(1), 225-59.
doi.org/10.1002/cne.23458

Kirvelis D (2013). Homunculus of vision inside the brain: neuro-design of the functional organization, presented at
the Proceedings of the Jerusalem International Conference on Neural Plasticity and Cognitive Modifiability,
Jerusalem, Israel, 2013.6.2-5. Bologna, Italy: Medimond.

Roland PE, Gulyas B (1994). Visual representations of scenes and objects: retinotopical or non-retinotopical? Trends
in Neurosciences, 17(7), 294-7. do0i.org/10.1016/0166-2236(94)90061-2

Sakai K, Miyashita Y (1994). Visual imagery: an interaction between memory retrieval and focal attention. Trends in
Neurosciences, 17(7), 287-9. doi.org/10.1016/0166-2236(94)90058-2

Kosslyn SM, Behrmann M, Jeannerod M (1995). The cognitive neuroscience of mental imagery. Neuropsychologia,
33(11), 1335-44. doi.org/10.1016/0028-3932(95)00067-d

Farah M) (1989). The neural basis of mental imagery. Trends in Neurosciences, 12(10), 395-9. doi.org/10.1016/0166-
2236(89)90079-9

Farah M) (1984). The neurological basis of mental imagery: A componential analysis. Cognition, 18(1-3), 245-72.
doi.org/10.1016/0010-0277(84)90026-x

Knauff M, Kassubek |, Mulack T, Greenlee MW (2000). Cortical activation evoked by visual mental imagery as
measured by fMRI. NeuroReport, 11(18), 3957-62. doi.org/10.1097/00001756-200012180-00011

Zvyagintsev M, Clemens B, Chechko N, Mathiak KA, Sack AT, Mathiak K (2013). Brain networks underlying mental
imagery of auditory and visual information. European Journal of Neuroscience, 37(9), 1421-34.

. Ganis G, Thompson WL, Kosslyn SM (2004). Brain areas underlying visual mental imagery and visual perception: An

fMRI study. Cognitive Brain Research, 20(2), 226-41. doi.org/10.1016/j.cogbrainres.2004.02.012

Bartolomeo P (2008). The neural correlates of visual mental imagery: An ongoing debate. Cortex, 44(2), 107-8.
doi.org/10.1016/j.cortex.2006.07.001

Huijbers W, Pennartz CMA, Rubin DC, Daselaar SM (2011). Imagery and retrieval of auditory and visual information:
neural correlates of successful and unsuccessful performance. Neuropsychologia, 49(7), 1730-40.
doi.org/10.1016/j.neuropsychologia.2011.02.051

Zhang H, Liu J, Zhang Q (2013). Neural correlates of the perception for novel objects. PloS one, 8(4).
doi.org/10.1371/journal.pone.0062979

Bartolomeo P (2002). The relationship between visual perception and visual mental imagery: A reappraisal of the
neuropsychological evidence. Cortex, 38(3), 357-78. doi.org/10.1016/s0010-9452(08)70665-8

Moro V, Berlucchi G, Lerch ], Tomaiuolo F, Aglioti SM (2008). Selective deficit of mental visual imagery with intact
primary visual cortex and visual perception. Cortex, 44(2), 109-18. doi.org/10.1016/j.cortex.2006.06.004

Olivetti Belardinelli M, Di Matteo R, Del Gratta C, De Nicola A, Ferretti A, Tartaro A, et al. (2004). Intermodal sensory
image generation: An fMRI analysis. European Journal of Cognitive Psychology, 16(5), 729-52.
doi.org/10.1080/09541440340000493

Albright TD (2012). On the perception of probable things: neural substrates of associative memory, imagery, and
perception. Neuron, 74(2), 227-45. doi.org/10.1016/j.neuron.2013.12.006

Kreiman G (2002). On the neuronal activity in the human brain during visual recognition, imagery and binocular
rivalry (Unpublished doctoral dissertation). California Institute of Technology, Pasadena, CA.

Sakai K, Miyashita Y (1993). Memory and imagery in the temporal lobe. Current Opinion in Neurobiology, 3(2), 166-
70. doi.org/10.1016/0959-4388(93)90205-d


https://youtu.be/inaH_i_TjV4
https://doi.org/10.1126/science.1234330
https://youtu.be/MElU0UW0V3Q
https://youtu.be/1_yaQTR3KHI
http://extremetech.com/extreme/152659-japanese-neuroscientists-decode-human-dreams
https://doi.org/10.1002/cne.23458
https://doi.org/10.1016/0166-2236(94)90061-2
https://doi.org/10.1016/0166-2236(94)90058-2
https://doi.org/10.1016/0028-3932(95)00067-d
https://doi.org/10.1016/0166-2236(89)90079-9
https://doi.org/10.1016/0166-2236(89)90079-9
https://doi.org/10.1016/0010-0277(84)90026-x
https://doi.org/10.1097/00001756-200012180-00011
https://doi.org/10.1016/j.cogbrainres.2004.02.012
https://doi.org/10.1016/j.cortex.2006.07.001
https://doi.org/10.1016/j.neuropsychologia.2011.02.051
https://doi.org/10.1371/journal.pone.0062979
https://doi.org/10.1016/s0010-9452(08)70665-8
https://doi.org/10.1016/j.cortex.2006.06.004
https://doi.org/10.1080/09541440340000493
https://doi.org/10.1016/j.neuron.2013.12.006
https://doi.org/10.1016/0959-4388(93)90205-d

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

273.

274.

275.

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

Hamamé CM, Vidal JR, Ossanddn T, Jerbi K, Dalal SS, Minotti L, et al. (2012). Reading the mind's eye: online
detection of visuo-spatial working memory and visual imagery in the inferior temporal lobe. Neurolmage, 59(1),
872-9. doi.org/10.1016/j.neuroimage.2011.07.087

Daselaar SM, Porat Y, Huijbers W, Pennartz CMA (2010). Modality-specific and modality-independent components of
the human imagery system. Neurolmage, 52(2), 677-85. doi.org/10.1016/j.neuroimage.2010.04.239

Simonton 0C, Matthews-Simonton S, Creighton ) (1978). Getting Well Again: A Step-By-Step Self-Help Guide to
Overcoming Cancer for Patients and Their Families (ed., Vol. pp.). editor*editors. Los Angeles, CA: JP Tarcher Inc.
Gaston L, Crombez J-C, Dupuis G (1989). An imagery and mediation technique in the treatment of psoriasis: A case
study using an ABA design. Journal of Mental Imagery, 13(1), 31-8. psycnet.apa.org/record/1989-37427-001

Hanley GL, Chinn D (1989). Stress management: An integration of multidimensional arousal and imagery theories
with case study. Journal of Mental Imagery, 13(2), 107-18. psycnet.apa.org/record/1990-23054-001

Korn ER (1983). The use of altered states of consciousness and imagery in physical and pain rehabilitation. Journal
of Mental Imagery, 7(1), 25-33. psycnet.apa.org/record/1984-15923-001

Moseley GL (2006). Graded motor imagery for pathologic pain: A randomized controlled trial. Neurology, 67(12),
2129-34. doi.org/10.1212/01.wnl.0000249112.56935.32

Berna C, Tracey |, Holmes EA (2012). How a better understanding of spontaneous mental imagery linked to pain
could enhance imagery-based therapy in chronic pain. Journal of Experimental Psychopathology, 3(2), 258-73.
doi.org/10.5127/jep.017911

levleva L, Orlick T (1991). Mental Links to Enhanced Healing: An Exploratory Study. The Sport Psychologist, 5(1), 25-
40. doi.org/10.1123/tsp.5.1.25

Achterberg ], Kenner C, Lawlis GF (1988). Severe burn injury: A comparison of relaxation, imagery and biofeedback
for pain management. Journal of Mental Imagery, 12(1), 71-87. psycnet.apa.org/record/1989-09436-001

. Fernandez E, Turk DC (1989). The utility of cognitive coping strategies for altering pain perception: a meta-analysis.

Pain, 38(2), 123-35. doi.0rg/10.1016/0304-3959(89)90230-3

Spanos NP, O'Hara PA (1989). Imaginal dispositions and situation-specific expectations in strategy-induced pain
reductions. Imagination, Cognition and Personality, 9(2), 147-56. doi.org/10.2190/dgxk-hp82-ax61-p7ij

Fardo F, Allen M, Jegindg E-ME, Angrilli A, Roepstorff A (2015). Neurocognitive evidence for mental imagery-driven
hypoalgesic and hyperalgesic pain regulation. Neurolmage, 120, 350-61. doi.org/10.1016/j.neuroimage.2015.07.008
Berna C, Vincent K, Moore ], Tracey |, Goodwin GM, Holmes EA (2011). Presence of mental imagery associated with
chronic pelvic pain: A pilot study. Pain Medicine, 12(7), 1086-93. d0i.org/10.1111/].1526-4637.2011.01152.X

Boyd J, Munroe K| (2003). The use of imagery in climbing. Athletic Insight, 5(2), 15-30.
athleticinsight.com/Volslss2/Climbinglmagery.htm

Sordoni CA, Hall CR, Forwell L (2002). The use of imagery in athletic injury rehabilitation and its relationship to self-
efficacy. Physiotherapy Canada, 54(3), 177-85. researchgate.net/publication/292275886

Sordoni CA, Hall CR, Forwell L (2000). The use of imagery by athletes during injury rehabilitation. Journal of Sport
Rehabilitation, 9(4), 329-38. doi.org/10.1123/jsr.9.4.329

Cressman M, Dawson KA (2011). Evaluation of the use of healing imagery in athletic injury rehabilitation. Journal of
Imagery Research in Sport and Physical Activity, 6(1). doi.org/10.2202/1932-0191.1060

Hare R, Evans L, Callow N (2008). Imagery use during rehabilitation from injury: A case study of an elite athlete. The
Sport Psychologist, 22(4), 405-22. doi.org/10.1037/€548052012-428

Evans L, Hare R, Mullen R (2006). Imagery use during rehabilitation from injury. Journal of Imagery Research in
Sport and Physical Activity, 1(1). doi.org/10.2202/1932-0191.1000

Holmes PS, Collins D) (2001). The PETTLEP approach to motor imagery: A functional equivalence model for sport
psychologists. Journal of Applied Sport Psychology, 13(1), 60-83. doi.org/10.1080/10413200109339004

Di Nuovo SF, De La Cruz V, Conti D, Buono S, Di Nuovo A (2014). Mental Imagery: Rehabilitation through simulation.
Life Span and Disability, 17(1), 89-118. researchgate.net/publication/261913470

Blizard DA, Cowings P, Miller NE (1975). Visceral responses to opposite types of autogenic-training imagery.
Biological Psychology, 3(1), 49-55. doi.org/10.1016/0301-0511(75)90005-8

Cupal DD, Brewer BW (2001). Effects of relaxation and guided imagery on knee strength, reinjury anxiety, and pain
following anterior cruciate ligament reconstruction. Rehabilitation Psychology, 46(1), 28-43. doi.org/10.1037/0090-
5550.46.1.28


https://doi.org/10.1016/j.neuroimage.2011.07.087
https://doi.org/10.1016/j.neuroimage.2010.04.239
http://psycnet.apa.org/record/1989-37427-001
http://psycnet.apa.org/record/1990-23054-001
http://psycnet.apa.org/record/1984-15923-001
https://doi.org/10.1212/01.wnl.0000249112.56935.32
https://doi.org/10.5127/jep.017911
https://doi.org/10.1123/tsp.5.1.25
http://psycnet.apa.org/record/1989-09436-001
https://doi.org/10.1016/0304-3959(89)90230-3
https://doi.org/10.2190/dgxk-hp82-ax61-p7tj
https://doi.org/10.1016/j.neuroimage.2015.07.008
https://doi.org/10.1111/j.1526-4637.2011.01152.x
http://athleticinsight.com/Vol5Iss2/ClimbingImagery.htm
https://researchgate.net/publication/292275886
https://doi.org/10.1123/jsr.9.4.329
https://doi.org/10.2202/1932-0191.1060
https://doi.org/10.1037/e548052012-428
https://doi.org/10.2202/1932-0191.1000
https://doi.org/10.1080/10413200109339004
https://researchgate.net/publication/261913470
https://doi.org/10.1016/0301-0511(75)90005-8
https://doi.org/10.1037/0090-5550.46.1.28
https://doi.org/10.1037/0090-5550.46.1.28

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

Nagar V, Noohu MM (2014). The effect of mental imagery on muscle strength and balance performance in
recreational basketball players. Sports Medicine Journal/Medicina Sportivd, 10(3), 2387-93.
medicinasportiva.ro/SRoMS/english/journal/No.39/mental-imagery-muscle-strength-balance-performance-
basketball.html

Yao WX, Ranganathan VK, Allexandre D, Siemionow V, Yue GH (2013). Kinesthetic imagery training of forceful muscle
contractions increases brain signal and muscle strength. Frontiers in Human Neuroscience, 7.
doi.org/10.3389/fnhum.2013.00561

Lebon F, Guillot A, Collet C (2012). Increased muscle activation following motor imagery during the rehabilitation of the
anterior cruciate ligament. Applied psychophysiology and biofeedback, 37(1), 45-51. doi.org/10.1007/510484-011-9175-9
Bakker FC, Boschker MS), Chung T (1996). Changes in muscular activity while imagining weight lifting using stimulus
or response propositions. Journal of Sport and Exercise Psychology, 18(3), 313-24. doi.org/10.1123/jsep.18.3.313

Kato K, Watanabe |, Muraoka T, Kanosue K (2015). Motor imagery of voluntary muscle relaxation induces temporal
reduction of corticospinal excitability. Neuroscience research, 92, 39-45. doi.org/10.1016/j.neures.2014.10.013
Graham JD, Sonne MWL, Bray SR (2014). It wears me out just imagining it! Mental imagery leads to muscle fatigue
and diminished performance of isometric exercise. Biological Psychology, 103, 1-6.
doi.org/10.1016/j.biopsycho.2014.07.018

Wilson C, Smith D, Burden A, Holmes P (2010). Participant-generated imagery scripts produce greater EMG activity
and imagery ability. European Journal of Sport Science, 10(6), 417-25. doi.org/10.1080/17461391003770491

Sheffield MM (1994). Psychosocial interventions in the management of recurrent headache disorders 3: Policy
considerations for implementation. Behavioral Medicine, 20(2), 74-7. doi.org/10.1080/08964289.1994.9934619
Sun-Edelstein C, Mauskop A (2011). Alternative headache treatments: Nutraceuticals, behavioral and physical
treatments. Headache: The Journal of Head and Face Pain, 51(3), 469-83. d0i.org/10.1111/].1526-4610.2011.01846.x
Blanchard EB, Morrill B, Wittrock DA, Scharff L, Jaccard | (1989). Hand temperature norms for headache,
hypertension, and irritable bowel syndrome. Biofeedback and self-regulation, 14(4), 319-31.
doi.org/10.1007/bf00999123

Blume HK, Brockman LN, Breuner CC (2012). Biofeedback therapy for pediatric headache: Factors associated with
response. Headache: The Journal of Head and Face Pain, 52(9), 1377-86. doi.org/10.1111/j.1526-4610.2012.02215.%
Holroyd KA, Penzien DB (1994). Psychosocial interventions in the management of recurrent headache disorders 1:
Overview and effectiveness behavioral medicine synthesis. Behavioral Medicine, 20(2), 53-63.
d0i.org/10.1080/08964289.1994.9934617

Holroyd KA, Penzien DB (1994). Psychosocial interventions in the management of recurrent headache disorders 2:
Description of treatment techniques. Behavioral Medicine, 20(2), 64-73. doi.org/10.1080/08964289.1994.9934618
Johnson WG, Turin A (1975). Biofeedback treatment of migraine headache: A systematic case study. Behavior
Therapy, 6(3), 394-7. doi.org/10.1016/50005-7894(75)80115-8

Mathew R], Largen JW, Dobbins K, Meyer |S, Sakai F, Claghorn JL (1980). Biofeedback control of skin temperature
and cerebral blood flow in migraine. Headache: The Journal of Head and Face Pain, 20(1), 19-28.
doi.org/10.1111/j.1526-4610.1980.hed2001019.x

Holroyd KA, Penzlen DB (1993). Self-management of recurrent headache. Geneva, Switzerland: Division of Mental
Health, World Health Organization.

Freedman RR, lanni P (1983). Self-control of digital temperature: Physiological factors and transfer effects.
Psychophysiology, 20(6), 682-9. doi.org/10.1111/j.1469-8986.1983.tb00938.x

Albright GL, Fischer AA (1990). Effects of warming imagery aimed at trigger-point sites on tissue compliance, skin
temperature, and pain sensitivity in biofeedback-trained patients with chronic pain: a preliminary study. Perceptual
& Motor Skills, 71(3(Suppl. 2)), 1163-70. doi.org/10.2466/pms.1990.71.3f.1163

Sarno JE (1999). Mind Over Back Pain: A Radically New Approach to the Diagnosis and Treatment of Back Pain (ed.,
Vol. pp.). editor*editors. New York, NY: Berkley Books.

Beebe A, McCaffery M (1993). Pain: Clinical Manual for Nursing Practice (ed., Vol. pp.). editor®editors. Baltimore,
MD: V. V. Mosby Company.

Villemure C, Bushnell MC (2002). Cognitive modulation of pain: how do attention and emotion influence pain
processing? Pain, 95(3), 195-9. doi.org/10.1016/50304-3959(02)00007-6


http://medicinasportiva.ro/SRoMS/english/Journal/No.39/mental-imagery-muscle-strength-balance-performance-basketball.html
http://medicinasportiva.ro/SRoMS/english/Journal/No.39/mental-imagery-muscle-strength-balance-performance-basketball.html
https://doi.org/10.3389/fnhum.2013.00561
https://doi.org/10.1007/s10484-011-9175-9
https://doi.org/10.1123/jsep.18.3.313
https://doi.org/10.1016/j.neures.2014.10.013
https://doi.org/10.1016/j.biopsycho.2014.07.018
https://doi.org/10.1080/17461391003770491
https://doi.org/10.1080/08964289.1994.9934619
https://doi.org/10.1111/j.1526-4610.2011.01846.x
https://doi.org/10.1007/bf00999123
https://doi.org/10.1111/j.1526-4610.2012.02215.x
https://doi.org/10.1080/08964289.1994.9934617
https://doi.org/10.1080/08964289.1994.9934618
https://doi.org/10.1016/s0005-7894(75)80115-8
https://doi.org/10.1111/j.1526-4610.1980.hed2001019.x
https://doi.org/10.1111/j.1469-8986.1983.tb00938.x
https://doi.org/10.2466/pms.1990.71.3f.1163
https://doi.org/10.1016/s0304-3959(02)00007-6

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.
319.
320.
321.
322.
323.
324.
325.
326.
327.

328.

329.

330.

331.

Lowel S, Singer W (1992). Selection of intrinsic horizontal connections in the visual cortex by correlated neuronal
activity. Science (New York, NY), 255(5041), 209-12. doi.org/10.1126/science.1372754

Hebb DO (1949). The Organization of Behavior: A Neuropsychological Theory (15th ed., Vol. pp. 62). editor”editors.
New York, NY: John Wiley and Sons.

Miyashita Y (1988). Neuronal correlate of visual associative long-term memory in the primate temporal cortex.
Nature, 335(6193), 817-20. doi.org/10.1038/335817a0

Dommerholt JD, Gerwin RD (2015). A critical evaluation of Quintner et al: missing the point. Journal of Bodywork and
Movement Therapies, 19(2), 193-204. doi.org/10.1016/].jbmt.2015.01.009

Chaitow L (2015). Contrasting views of myofascial pain. Journal of Bodywork and Movement Therapies, 19(2), 191-2.
doi.org/10.1016/j.jbmt.2015.01.008

Rathbone A, Henry |, Kumbhare D (2015). Comment on: A critical evaluation of the trigger point phenomenon.
Rheumatology, 54(6), 1126-7. doi.org/10.1093/rheumatology/kevo28

Nattie E (1999). C02, brainstem chemoreceptors and breathing. Progress in Neurobiology, 59(4), 299-331.
doi.org/10.1016/50301-0082(99)00008-8

Talbot NP, Smith TG, Dorrington KL (2011). The mechanics and control of ventilation. Surgery (Oxford), 29(5), 212-6.
doi.org/10.1016/j.mpsur.2011.02.004

Legrain V, Van Damme S, Eccleston C, Davis KD, Seminowicz DA, Crombez G (2009). A neurocognitive model of
attention to pain: Behavioral and neuroimaging evidence. Pain, 144(3), 230-2. doi.org/10.1016/j.pain.2009.03.020
Petrovic P, Petersson KM, Ghatan PH, Stone-Elander S, Ingvar M (2000). Pain-related cerebral activation is altered by
a distracting cognitive task. Pain, 85(1-2), 19-30. doi.org/10.1016/50304-3959(99)00232-8

Ren W-J, Liu Y, Zhou L-J, Li W, Zhong Y, Pang R-P, et al. (2011). Peripheral nerve injury leads to working memory
deficits and dysfunction of the hippocampus by upregulation of TNF-o in rodents. Neuropsychopharmacology,
36(5), 979-92. d0i.org/10.1038/Npp.2010.236

Hart RP, Martelli MF, Zasler ND (2000). Chronic pain and neuropsychological functioning. Neuropsychology review,
10(3), 131-49. doi.org/10.1023/2:1009020914358

Kinser AM, Sands WA, Stone MH (2009). Reliability and validity of a pressure algometer. Journal of Strength and
Conditioning Research, 23(1), 312-4. doi.org/10.1519/jsc.obo13e31818fos51¢

Raft D, Smith RH, Warren N (1986). Selection of imagery in the relief of chronic and acute clinical pain. Journal of
Psychosomatic Research, 30(4), 481-8. doi.org/10.1016/0022-3999(86)90087-5

Reading AE (1982). A comparison of the McGill Pain Questionnaire in chronic and acute pain. Pain, 13(2), 185-92.
doi.org/10.1016/0304-3959(82)90028-8

Smolders J, Murton T, McDonald C. Trigger Point Poster I. Toronto, Canada: SJEF Enterprises; 1984.

Smolders J, Murton T, McDonald C. Trigger Point Poster Il. Toronto, Canada: SJEF Enterprises; 1984.

Alix ME, Bates DK (1999). A proposed etiology of cervicogenic headache: The neurophysiologic basis and anatomic
relationship between the dura mater and the rectus posterior capitis minor muscle. Journal of manipulative and
physiological therapeutics, 22(8), 534-9. doi.org/10.1016/50161-4754(99)70006-0

Han D-G (2009). The other mechanism of muscular referred pain: The “connective tissue” theory. Medical
hypotheses, 73(3), 292-5. doi.org/10.1016/j.mehy.2009.02.040

Cummings BD (1999). Figure 6.1: Trapezius Muscle (Upper Trapezius Fibers). Myofascial Pain and Dysfunction: The
Trigger Point Manual (Vol 1: Upper Half of Body). pp. 279. Travell JG, Simons DG, Simons LS.

Cummings BD (1999). Figure 7.1: Sternocleidomastoid Muscle (A: Sternal Division, B: Clavicular Division). Myofascial
Pain and Dysfunction: The Trigger Point Manual (Vol 1: Upper Half of Body). pp. 310. Travell JG, Simons DG, Simons LS.
Cummings BD (1999). Figure 8.1: Masseter Muscle (A: upper superficial layer, B: midmuscle superficial layer, C:
lower superficial layer, D: upper deep layer). Myofascial Pain and Dysfunction: The Trigger Point Manual (Vol 1:
Upper Half of Body). pp. 331. Travell ]G, Simons DG, Simons LS.

Cummings BD (1999). Figure 9.1: Temporalis Muscle (A: anterior, B & C: middle, D: posterior). Myofascial Pain and
Dysfunction: The Trigger Point Manual (Vol 1: Upper Half of Body). pp. 351. Travell |G, Simons DG, Simons LS.
Cummings BD (1999). Figure 15.1: Splenius Capitis and Splenius Cervicis Muscles (A: splenius capitis). Myofascial Pain
and Dysfunction: The Trigger Point Manual (Vol 1: Upper Half of Body). pp. 433. Travell |G, Simons DG, Simons LS.
Bogduk N (2009). On the definitions and physiology of back pain, referred pain, and radicular pain. Pain, 147(1), 17-
9. doi.org/10.1016/j.pain.2009.08.020


https://doi.org/10.1126/science.1372754
https://doi.org/10.1038/335817a0
https://doi.org/10.1016/j.jbmt.2015.01.009
https://doi.org/10.1016/j.jbmt.2015.01.008
https://doi.org/10.1093/rheumatology/kev028
https://doi.org/10.1016/s0301-0082(99)00008-8
https://doi.org/10.1016/j.mpsur.2011.02.004
https://doi.org/10.1016/j.pain.2009.03.020
https://doi.org/10.1016/s0304-3959(99)00232-8
https://doi.org/10.1038/npp.2010.236
https://doi.org/10.1023/a:1009020914358
https://doi.org/10.1519/jsc.0b013e31818f051c
https://doi.org/10.1016/0022-3999(86)90087-5
https://doi.org/10.1016/0304-3959(82)90028-8
https://doi.org/10.1016/s0161-4754(99)70006-0
https://doi.org/10.1016/j.mehy.2009.02.040
https://doi.org/10.1016/j.pain.2009.08.020

APPENDICES



Informed Consent Form for Participation in a Research Study

Title of the study: Imagery Effectiveness in Trigger Point Treatment
Aim of the Study: To judge the effectiveness of a short guided imagery script on trigger point release.

Description of research activities: You will be read an imagery or relaxation script to keep in mind during
the course of treatment. The therapist will then examine your neck for trigger points: tight knots of muscle
that refer pain to the back of the skull, to the forehead or to the face. Upon finding one, the therapist will
treat it through pressure while you focus on what was in your script. Once the trigger point is treated, the
therapist will flush the area out with general massage. A few measurements will be taken before, during,
and after treatment, including audio-recording the treatment itself so the therapist can verbally mark how
long it takes to resolve your trigger point. The recording will be destroyed immediately following its analysis
and your anonymity will be preserved. Please do not share your script with other participants.

Risks/ discomfort involved: There are no known risks involved in this study outside of the normal, sometimes
painful trigger point release therapy. In fact, this study is anticipated to increase the effectiveness of the
resolution of your trigger point.

Expected impact: The outcomes of this research are twofold: first, you may benefit from leading edge
physical therapy research to arrive at a healthier state faster. Secondly, the database to which you
contribute will lead to a richer, more effective protocol for future trigger point release therapy.

Dissemination of results: Results gathered will be collected and presented in a thesis paper and possibly
in a journal article. Your participation will remain anonymous and any details that might identify you will not

be made public. Where names will be required (eg, to facilitate reading), pseudonyms will be used.

Further Information: You are encouraged to inquire about anything regarding this study. The researcher’s
contact will be provided so you will be able to follow-up on points during or following the study as well.

Freedom of consent: As a volunteer, you are free to withdraw from this study at any point, no questions
asked. If ever you feel uncomfortable with continuing the study—during or after treatment, up until the
publication of the study as a master’s thesis in June 2015, you retain full rights to having your data erased
from all records. In this case, your data will not be used and will be permanently deleted from all places
where it was stored. Should you decide to withdraw, please contact me, Paul Sulzycki.

Participant’s declaration:

I have read this form and understand the procedures involved. | agree to participate in this study.
Participant: Signature: Date:

Researcher: Signature: Date:



Formularz zgody na udziat w badaniach naukowych

Tytut badan: Skuteczno$¢ leczenia punktu spustowych przy pomocy obrazowosci (EN: Imagery
Effectiveness in Trigger Point Treatment)

Cel badan: Aby oceni¢ skutecznosc¢ leczenia punktéw spustowych przy pomocy obrazowosci.

Opis dziatalnosci badawczej: Dostaniesz polecenie wyobrazenia sobie scene. Terapeuta przebada Twag
szyje i plecy na punkty spustowe — zbite miesnie ktére promieniujg bol do twarzy, gtowy, lub karku. Jak one
sie znajdg terapeuta je wymasuije, a Ty bedziesz skupial/a sie nad swojg sceng w wyobrazni. Jak punkt
zostanie wyleczony, terapeuta wymasuje rejon. Wyniki bedg zapisane przed, podczas i po leczeniu, w tym
audio-nagrywanie samego leczenia. To pozwoli terapeucie by werbalnie zaznaczat jak dtugo trwa rezolucja
punktu spustowego. Nagranie zostanie zniszczone natychmiast po jego analizy i Twojg anonimowosé
zostanie zachowana. Prosze nie dzieli¢ sie¢ swojg sceng innym ochotnikom.

Przewidywana ryzyka/dyskomfort: Nie ma zadnych znanych zagrozen zwigzanych z tym badaniem poza
normalnym bélem punktu spustowego. Wrecz przeciwnie, te badanie przewiduje wiekszg skutecznos¢
leczenia.

Przewidywany wptyw tych badan: Wyniki tych badan sg dwojakie: po pierwsze, Ty skorzystasz z
najnowszych teorii badan w terapii masazu, aby dojs¢ do zdrowszego stanu szybciej. Po drugie, baza
danych dzieki Twoich wynikom stanie sie bogatsza, rozwijajgc bardziej efektywny protokdt na leczenie
punktéw spustowych.

Upowszechnianie wynikdw: Wyniki zostang zebrane i przedstawione w pracy magisterskiej, lub
ewentualnie w czasopismie. Twdj udziat pozostanie anonimowe i wszelkie dane, ktére mogg Cie
zidentyfikowa¢ nie bedg opublikowane. Gdzie nazwy bedg wymagane (zeby wyniki rozrézni¢), to
pseudonimy bedg wykorzystywane.

Wiecej informacji: Zachecamy zebys$ pytat/a sie naukowca o wszystkim co ma wspoélnego z tg praca.
Kontakt badacza jest Ci dostepny, jezeli bedziesz miat/a pytania po badaniach.

Wolna zgoda: Jako wolontariusz, jestes wolny, aby wycofa¢ swojg zgode bracia udziat w tej pracy w
dowolnym momencie. Gdybys kiedykolwiek czut/a sie niewygodnie kontynuujgc badania — podczas lub po
badaniach, az do publikacji pracy w czerwcu 2015 r., zachowujesz petne prawa mie¢ swoje dane usuniete
z bazy danych. W tym przypadku, dane Twoje nie bedg uzywane do badan i zostang usuniete z wszelkich
miejsc, gdzie byty zapisane. Jezeli zdecydujesz sie wycofa¢, prosze o kontakt: Pawet Sulzycki.

Oswiadczenie uczestnika:
Przeczytate/am i zrozumiate/am formularz, i procedury. Wyrazam zgode na udziat w badaniu:

Uczestnik: Podpis: Data:

Badacz: Podpis: Data:



Breathing script: What is a trigger point?

/T?/HIII!/HII AT

- i - =7 TITT 7Y

JARNINN, AN I ATIZT T TN

I//HIII;’//H!/!IIIIf/ﬁllf//Hz’/Hl[H/NI\
AN A A AT

Treatment protocol ¢ introduction to using the pain scale

1. “0” =no pain, “10” maximum pain

N

Therapist finds point, presses until “7” (just before pain becomes unbearable)

w

Pressure is maintained until you reach a “0” or “1” on the scale
4. Pressure is increased, until “7” again

5. Process repeated 4 times, or until pain is gone (ie. you feel only “pressure, not pain”)

Relaxation script: Focusing on breathing

Concentrate on breathing, first filling up your stomach, then your ribs from the sides, and finally your
chest. Exhaling, this order is reversed. Breathe in with your nose and out with your mouth. Breathe

slowly. If you lose focus, try to return to it, concentrating on breathing.


https://commons.wikimedia.org/wiki/File:Trigger_Point_Complex.jpg

Oddech: Co to jest punkt spustowy?

/T?/HIII!/HII AT

- i - =7 TITT 7Y

JARNINN, AN I ATIZT T TN

I//HIII;’//H!/!IIIIf/ﬁllf//Hz’/Hl[H/NI\
AN A A AT

Protokét i skala bolu
1. ,0” =brak bolu, ,10” maksymalny bol

2. Zlokalizowa¢ punkt, nacisna¢ az,7” (tuz zanim bol staje sie niezno$ny)
3. Trzymac az zejdzie do ,,0” lub ,1”
4. Przycisna¢ mocnej, az,7”

5. Powtorzy¢ az do 4 razy lub az bdl zniknie i czu¢ ,tylko nacisk, a nie bél”

Relaksacja: skupienie sie nad oddechem

Skup sie na oddechu, wypelniajac w pierw brzuch, potem Zebra od boku, a ostatnio klatke piersiowa.
Na wydechu, to odwrotna kolejnosé. Wdychaj przez nos, wydychaj przez buzie. Oddychaj powoli.

Jezeli stracisz skupienie, to postaraj sie do niego wrdcic, jeszcze raz skupiajac sie na oddechu.


https://commons.wikimedia.org/wiki/File:Trigger_Point_Complex.jpg

Imagery script: What is a trigger point?

AT/ 7

- - =7 TITT 7Y

A/ AT 77T T 7T 27T 7T T, AN

I//HII!f//Hf/fIIIH/KHI;’//W/HI[If//H\

AN A A AT

NI/

e

Treatment protocol ¢ introduction to using the pain scale

1. “0” =no pain, “10” maximum pain

2. Therapist finds point, presses until “7” (just before pain becomes unbearable)
3. Pressure is maintained until you reach a “0” or “1” on the scale

4. Pressure is increased, until “7” again

5. Process repeated 4 times, or until pain is gone (ie. you feel only “pressure, not pain”)

Visualization script: Focusing on imagery

Imagine that this tight knot is a ball of butter, melting on the beach under a hot, afternoon sun. Use
all your senses: smell (salty air), sight (sand, gold and blue, water), sound (surf, seagulls), touch
(grains of sand, warm wind, dripping sweat), taste (salty water, sweat, butter), movement (the
butter melting, waves), temperature (hot, nice), and emotions (melting, relaxation). Ensure your
image is physically accurate (sizes, its being based in reality), that the focus is the ball of butter, that
time is moving normally (not too fast, not too slow), and perspective (that the muscle knot is actually

this ball of butter). If you get sidetracked, try to return to concentrating on this image.


https://commons.wikimedia.org/wiki/File:Trigger_Point_Complex.jpg

Wyobraznia: Co to jest punkt spustowy?

AT/ 7

- - =7 TITT 7Y

A/ AT 77T T 7T 27T 7T T, AN

I//HIIH//W/IIIIIf/ﬂllf//W/Hl[H//fI‘
AN A A AT

NI/

e

Protokdt i skala bélu
1. ,0” =brak bolu, ,10” maksymalny bol

2. Zlokalizowa¢ punkt, nacisna¢ az,7” (tuz zanim bol staje sie niezno$ny)
3. Trzymac az zejdzie do ,,0” lub ,1”
4. Przycisna¢ mocnej, az,7”

5. Powtoérzy¢ az do 4 razy, lub az bél zniknie i czu¢ ,tylko nacisk, a nie bél”

Wizualizacja: skupienie sie nad obrazkiem

Wyobraz sobie, Ze ten punkt bolesny to kuleczka masta, topigca sie na plazy pod wptywem goracego
stonica. Wyobrazaj wszystkie zmysty: zapach (stone powietrze), widok (piasek, ztoto i niebiesko,
woda), dZzwiek (fale przybrzezne, mewy), dotyk (ziarnka piasku, ciepty wiatr, pot kapigcy), smak
(stone morze, pot, ttuszcz masetka), ruch (topienie sie kuleczki, fale przybrzezne), temperature
(ciepto, przyjemnie), i emocje (topienie, relaks, wsigkanie sie). Upewnij sie Ze obraz jest fizycznie
poprawny (rozmiary, oparty nad rzeczywistoscig), ze fokus jest te masetko, ze czas sie porusza
normalnie (nie za szybko, ani za wolno), i perspektywe (Ze punkt bolesny w zbitej mie$ni jest jednak

ta kuleczka masta). Jezeli oderwie sie uwaga, to powoli przywrdéc¢ jg do tego obrazu.


https://commons.wikimedia.org/wiki/File:Trigger_Point_Complex.jpg

Post-treatment questionnaire

What was the worst pain you've ever experienced? How would you rate it?

How much did the full trigger point treatment hurt?

What were you concentrating on?

To what degree did you focus on your image/breathing?

Were you distracted from your image/breathing? If so, how many times?

Where did you feel your pain during treatment?




~

Kwestionariusz po leczeniu

. Jaki byt najbardziej intensywny bél w Twoim zyciu? lle zawierat na skali?

Ile bolato leczenie punktu spustowego?

Nad czym doktadnie sie skupita/es?

W jakim stopniu byta/e$ skupiony/a na obrazie lub oddechu?

Czy Ci sie uwaga oderwata? lle razy?

Gdzie czuta/es fizyczny bol podczas masazu?
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