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Abstract

There is currently confusion surrounding the phenotype of and diagnostic criteria for myofascial pain syndrome (MPS) in the published
literature. This narrative literature review investigated whether there is consensus regarding the descriptive terminology used for
MPS and the trend of MPS publications over time. The phrase “myofascial pain syndrome” was used to search PubMed and Web of Sci-
ence, returning 923 articles. Of these, we included only full-text, primary research articles containing “myofascial pain syndrome” in
the title, reducing the total articles reviewed to 167. We identified 116 descriptors and categorized them under one of five clusters
that shared similar findings and are commonly associated with MPS: “trigger points,” “muscle,” “pain,” “nervous system,” and “fas-
cia.” The frequency of the clinical criteria of Travell and Simons was tabulated. Terms pertaining to the clusters “trigger points,”
“muscle,” or “pain” appeared in approximately 90% of the articles; “nervous system” in 46%; and “fascia” in 20%. Only 42% used
the criteria of Travell and Simons. Most articles (122) included a combination of three or four clusters to describe MPS. In addition,
MPS publications have doubled since 2010 compared to the prior decade. The publication patterns, determined by changes in which
specialty journals articles on MPS have been published, have shifted from investigational to intervention studies. This may have been
influenced by heterogeneity in the usage of MPS terminology. This underscores the lack of a reliable MPS diagnosis and limits human
subjects research. Improved consistency in terminology is needed to establish consensus within the field and to inform future

research studying the pathophysiology of MPS.

Introduction

Myofascial pain syndrome (MPS) is a common form of
chronic musculoskeletal pain, affecting up to 85% of the
population’ and contributing to a significant financial bur-
den and job-related disability in the United States. In
fact, MPS is estimated to contribute over 50 billion dollars
to the financial burden of illness in the United States.?
MPS denotes a condition in which muscle and fascia pre-
sent with pain at rest, so no provocative factors are
needed to induce the pain. It is a descriptive term used
and popularized by Travell and Simons to define an acute
or chronic soft tissue musculoskeletal pain condition
characterized by sensory, motor, and autonomic findings
and is associated with myofascial trigger points (MTrPs).3
Travell and Rinzler coined the term “myofascial trigger
point” in the 1950s on the basis of their observation that

palpable nodules may be present and refer pain to both
muscle and overlying fascia.* In these early descriptions,
the pain and tenderness could be experienced locally at
the MTrP site or remotely from the MTrP, following a
well-defined referred pain pattern. Their early work
stopped short of establishing firm criteria for diagnosis
of the syndrome.

Despite its prevalence and impact on society, the syn-
drome remains poorly understood and, consequently, is
frequently misdiagnosed and/or mismanaged.® Several
possible explanations exist including, most notably, that
the mechanisms of MPS are still unknown. In fact, only
recently has muscle been implicated®’” and, even more
recently, fascia.®® Many theories of the pathophysiology
of MPS have been proposed, such as local tissue damage
leading to decreased pH, tissue hypoxia, and release of
histamines and bradykinin.'®'" These changes in the
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biochemical milieu can cause an inflammatory cascade of
cytokines, leukotrienes, and substance P, resulting in
peripheral and/or central sensitization, at first peripher-
ally and then centrally."" Despite this emerging body of
research, MPS still lacks a distinguishing pathologic entity
or biomarker. This makes MPS difficult to differentiate
from other pain conditions including bursitis, radicular
pain, complex regional pain syndrome, and fibromyalgia,
which share some common clinical features with MPS. '

Another challenge to diagnosis is that the presence of
pain, which is considered to be a feature that is unifying
and requisite in all cases of MPS, requires self-report.
The experience of pain varies by individual and is multi-
dimensional, including sensory abnormalities, evidence
of sensitization (peripheral and/or central), and abnormal
movement patterns. For this reason, assessment of pain is
largely based on patient self-reports, which are not objec-
tively verifiable, posing challenges to the reliability of
interpretation and etiology. Such self-reports oftentimes
continue to direct treatment without a firm diagnosis or
consistent constellation of objective signs. Furthermore,
diagnostic criteria are based in clinical judgment without
direct links to underlying mechanism(s). Some practi-
tioners, including Travell and Simons,® require MPS to be
a local or regional pain syndrome, while others do not.
Travell and Simons® suggest that their criteria are manda-
tory for the diagnosis, but this is not universally accepted.
Unlike Travell and Simons, Rivers et al have suggested a set
of criteria that do not emphasize the presence of MTrPs or
require a referred pain pattern upon palpation of a tender
spot and considers stress in the worsening of pain.'?

Our research team has published several studies
highlighting the confusion among practicing clinicians on
commonly applied diagnostic criteria,’®'® the lack of
sensitivity of physical findings distinguishing those with
and without pain,'™ insufficient knowledge on the bio-
chemical properties of muscles with and without active
MTrPs,"" the shear-wave and echo-textural properties of
muscles in patients presenting with MPS before and after
treatment,'>'® and clinical treatment responsiveness to
dry needling."*"” Our multidisciplinary experience in
studying, reviewing, and reporting on the historical and
scientific aspects of MPS'® has led us to question the uni-
formity and consistency of terminology applied across
various disciplines.

The primary objective of this review was to investigate
the terminology in peer-reviewed publications commonly
used to describe MPS over the last 40 years. We specifi-
cally targeted labels, terms, and definitions routinely
applied to define the syndrome and to establish inclusion
criteria for entry of participants into study protocols. Our
secondary objective was to investigate the evolving
trends in publications among various specialties by inves-
tigating trends in the frequency of articles within the var-
ious journals publishing on MPS.

The purpose of this review is to contribute to the liter-
ature by deconstructing this heterogeneity through

identification of all the individual terms used to describe
MPS and highlighting the variability in terminology among
specialities. The findings, reported here, aim to shed
light on the complexity of the syndrome and emphasize
the potential need for standardization of the diagnostic
criteria for MPS. Furthermore, this review may serve as
a reference for establishing standard terminology in
order to develop clinical practice guidelines specific for
MPS as we measure the frequency of descriptive terms
in each paper. Standardizing the terminology will enable
efficient and reliable translation of findings between dis-
ciplines to inform future clinical studies and help identify
factors that contribute to the mechanisms involved in
MPS research.

Methods

PubMed and Web of Science were queried on 14th
November 2017 using the search term “myofascial pain
syndrome.” The phrase was queried in all fields, and no
filters or additional search terms were used initially to
ensure the broadest search results.

The first phase of the review involved evaluation of
titles to determine relevance. Procedural reports for
treatment modalities, book chapters, abstracts,
literature reviews, and foreign language articles were
excluded. Full-text primary articles that contained
“myofascial pain syndrome” in the title were automati-
cally included, whereas those that did not were
excluded. This inclusion criterion gave a more feasible,
focused, and narrow set of articles to analyze. A Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) flow diagram detailing the
review process is presented in Figure 1.

The second phase involved performing a qualitative
key word analysis by dividing the 167 articles with
“myofascial pain syndrome” in the title among five
reviewers: two physicians, one physical therapist, and
two college students. The three professionals have expe-
rience in evaluating and treating patients with chronic
musculoskeletal pain and have previously published on
the topic.'®'"" %22 The students served as unbiased
reviewers with no prior work on musculoskeletal pain.
Each article was double-checked by a physician and a
research assistant for all terminology used to describe
MPS in the methods section. Given that our focus was on
the descriptive terminology, we did not look at the bio-
psychosocial aspects of MPS. All terms and phrases identi-
fied by each reader as part of an article’s inclusion
criteria for MPS were recorded, generating a total 143 dis-
tinct descriptors. Appendix A in File S1 displays the terms
identified along with the assessed articles.

After completing this evaluation, our interdisciplin-
ary team of authors consolidated by consensus the over-
lapping and redundant terms to reduce the number to
116 distinct terms (Appendix B in File S1). Given the
variability among the terms used to describe MPS, each
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Figure 1. PRISMA flow diagram of narrative review process. PubMed and Web of Science were queried with the search term “myofascial pain
syndrome,” which returned 923 articles. These articles were screened, generating 300 full-text articles. Only the full-text articles with “myofascial
pain syndrome” in the title were included, generating 167 studies for review.

distinct term was initially categorized under 18 headings
based on related anatomy or symptomatology by con-
sensus of the research team (Appendix B in File S1). To
further reduce this variability, we grouped the headings
under one of five clusters determined by our team to be
commonly associated with the diagnosis of MPS: “trigger
points” (eg, active or latent), “muscle,” “pain,” “cen-
tral and peripheral nervous system,” and “fascia.”
Terms unrelated to the five clusters were categorized
under the cluster “other.” This iterative process of
reducing the 18 headings into these six overarching clus-
ters is illustrated in Figure 2. Categorization of the
116 terms under the six separate clusters was agreed
for inclusion among our co-authors and indicated in
Appendix C in File S1.

We also looked at pairwise and triplets of clusters for
determining associations. This was done to analyze
whether a combination of clusters (eg, pain/trigger
points, muscle/pain, trigger points/muscle) were recog-
nized as non-mutually exclusive. The number of articles
that mentioned criteria in each cluster was recorded.
The total number of clusters mentioned in each article
was also noted. Inclusion of more than one cluster in the
description of MPS additionally emphasizes the complex-
ity of the syndrome.

Furthermore, the journals in which the articles were
published were assessed and categorized by subject or
specialty. For example, the Journal of Musculoskeletal
Pain, Pain Medicine, and Clinical Journal of Pain were
all classified under the category of pain-related journals.
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Figure 2. Process of reducing 18 headings, in which the terms were categorized based on related anatomy or symptomology, to 6 clusters. Five clus-
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ters (ie, “trigger points,” “muscle,” “pain,

central and peripheral nervous system,” and “fascia” were determined to be commonly associated with

the description of myofascial pain syndrome. Terms unrelated to the five clusters were categorized under the cluster “other.”

Altogether, there were eight categories under which the
journals were classified: Pain, Rehabilitation/Physical
Therapy, Rheumatology, Craniomandibular/Oral, Com-
plementary Medicine, Neurology/Psychology, General
Medicine, and Other (Appendix D in File S1). The fre-
quency of MPS articles in each journal category was
recorded to analyze which specialties were involved in
the research on MPS.

Use of clusters within each journal category was
also identified. The study design of each article was
recorded and classified as either investigational
research or intervention study (Appendix E in File
S1). This will indicate how the nature of the study
design may influence the types of terminology used
in the description of MPS.

In addition, the articles were analyzed for applica-
tion of the clinical criteria of Travell and Simons to
describe MPS. This was done to assess the frequency
of use of an already popularized and defined set of
descriptors. Usage was determined by whether the arti-
cles explicitly mentioned the Travell and Simons criteria

or had citations referring to the criteria when defining
MPS in the methods section. The number of articles
using the criteria of Travell and Simons was recorded
along with the presence of the accepted clusters within
these articles.

The raw counts regarding the frequency of the clus-
ters, cluster combinations, use of Travell and Simons
criteria, temporal changes in MPS literature, and the
journals pertaining to the articles are displayed in
Appendix E in File 51. These data were tabulated and
graphed.

Results

Our search returned 923 results. After the exclusion
criteria were applied, 167 papers were identified.
Figure 2 summarizes the review process while Appendix
Ain File 51 lists the papers that met the inclusion criteria.
Of the 167 articles assessed, 116 distinct words were
found to describe MPS and were categorized under one
of the six clusters (Appendix C in File S1).
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Table 1
Percentage of articles that applied each cluster

Cluster Percentage of Articles
Trigger point 88.6%
Muscle 92.8%
Pain 91.6%
Central and peripheral nervous system 46.1%
Fascia 19.8%
Other 8.9%

Frequency of an Accepted Cluster Used to
Describe MPS

The percentage of articles that used each cluster to
define MPS is reported in Table 1. Descriptive terms per-
taining to “trigger points,” “muscle,” or “pain” were
prevalent in 88.6%, 92.8%, and 91.6% of the articles,
respectively. Terms related to the “nervous system” clus-
ter appeared in 46.1% of the articles, whereas terms
referring to “fascia” appeared in 19.8% of the articles
(Table 1).

Frequency of Combinations of Clusters Used to
Describe MPS

The frequency of any pairwise clusters used to describe
MPS was assessed. The data demonstrated that any
pairwise combinations of the three separate identifiers—
“trigger points,” “muscle,” and “pain” (ie, pain/trigger
points; muscle/pain; trigger points/muscle)—were pre-
sent in over 80% of the articles. In addition, of the articles
that included fascia in the description of MPS, 63.6% also
included reference to the nervous system. The presence
of multiple clusters was also assessed, indicating that
73.1% of the articles used three or four of the clusters to
describe MPS. Specifically, 76.6% of the articles included
terms related to “trigger points,” “muscle,” and “pain”
in the descriptive terminology for MPS.
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000 — - .
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Application of Travell and Simons Criteria

Given the impact of the Travell and Simons criteria in
characterizing MPS, we sought to identify the frequency
of the criteria® for describing MPS in the articles. Only
42% of the articles applied the Travell and Simons criteria.
Within these articles, over 87% mentioned the clusters
“trigger points,” “muscle,” or “pain” as part of the
syndrome.

Frequency of Publications on MPS

Although Travell’s work on MPS dates back to the
1950s, research on muscle pain disorders was first docu-
mented as early as the 1500s.'® However, we observed
that most of the articles with “myofascial pain syndrome”
in the title have only been published in the last two
decades (Figure 3). The number of articles published with
MPS in the title since 2010 more than doubled from that of
the prior decade, with 110 articles compared to
48, respectively. Consistent with this increase in the num-
ber of articles is the increase in use of our defined clus-
ters. “Trigger points,” “muscle,” and “pain” were the
most frequently referenced clusters (Figure 3).

MPS Publications among Journal Categories

Publications on MPS have been increasing consistently
in each of the defined journal categories, except for Neu-
rology/Psychology and Pain-related journals. Figure 4
illustrates the number of MPS publications in each journal
category within a 5-year window between 1977 and 2017.
In Pain-related journals, the frequency of MPS publica-
tions increased from 1977 to 2011, but decreased from
2012 to 2017. Although Pain-related journals had the
most MPS publications from 2000 to 2011, Rehabilita-
tion/Physical Therapy has published the most in recent
years (2012 to 2017).

2010-2017 (n=110)

2000-2009 (n=48)

Time Range

® Trigger points Muscle Pain

Central and peripheral nervous system

B Fascia  ® Other

Figure 3. Percentage of articles using each cluster for the description of myofascial pain syndrome over time (1977-2017).
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Figure 4. Number of articles published on myofascial pain syndrome in each journal category over time (1977-2017). The time frame was divided by

5-year increments.
Frequency of Clusters within Journal Categories

The percentage of articles in each journal category that
applied the clusters as well as Travell and Simons were
graphed (Figure 5). The cluster triad of “trigger points,”
“muscle,” and “pain” was the most widely used among all
the journal categories. The Travell and Simons diagnostic
criteria were applied by over 50% of the articles in
Rehabilitation/Physical Therapy and Rheumatology-related

journals, but by less than 50% in the other journals, includ-
ing Pain-related.

Interventional versus Investigational Studies in Each
Journal Category

In assessing the study design of each article, we found
that nearly half of the articles in Pain-related journals
were investigational, whereas Rehabilitation/Physical

B Trigger Points ®Muscle  ®Pain Central and peripheral nervous system  MFascia ®Other M Travell and Simons
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Figure 5. Percentage of articles by journal category that applied each cluster and Travell and Simons criteria for the description of myofascial pain

syndrome.
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Figure 6. Percentage of interventional versus investigational studies in each journal category.

Therapy contained only 30.8% (Figure 6). The majority of
the articles in Rehabilitation/Physical Therapy-related
(69.2%) and Rheumatology-related journals (82.4%) were
intervention studies.

Discussion

This review is the first to explore and characterize the
terminology commonly used to describe the clinical pre-
sentation of MPS. Our goal was to determine the degree
of heterogeneity in the descriptions and taxonomy for
MPS in the literature. We sought to determine whether
there were trends and/or consensus in terminology used
to describe MPS. The narrative review we performed
spanned a 40-year period (1977-2017), and our findings
identify significant variance and lack of consensus in the
terminology used within the MPS literature. Further-
more, we found changes in trends in MPS research.

The applied analytic strategy established word clus-
ters referring to “muscle,” “pain,” and “trigger point,”
which had been used frequently in the publications. Most
of the articles used a variation of three or four clusters in
their description of MPS and approximately 77% included
all three clusters (ie, “trigger points,” “muscle,” and
“pain”). Although this prevalence remained consistent
over the years (Figure 3), this cluster triad was not used
by all authors, providing further evidence for the lack of
universal consensus and paucity of clinical practice
guidelines for MPS.

It is notable that despite nearly 80% use of this cluster
triad, the specificity of terms within these clusters dif-
fered widely (Appendix C in File S1). Within the cluster

“trigger point,” we observed inconsistency in the charac-
terization of trigger points as active or latent. In the clus-
ter “muscle,” frequently used terms were palpable
nodules, which included tender point, tender nodule,
tender spot, or muscle knots. Unfortunately, it is unclear
whether these terms were used interchangeably. This
heterogeneity leads to confusion, as these terms are not
always considered to be synonymous by practitioners.
Furthermore, standardization for terms used in the
“pain” cluster is even more challenging because, unlike
“trigger point” and “muscle,” descriptors of pain are
entirely subjective, sensitive to change, and dependent
on patient self-reports.'

The variance in terminology is further highlighted by
the prevalence of nine words/phrases, such as tendon,
ligamentous junctions, and bone, which are used in the
description of MPS by certain articles. These terms were
categorized as “other” because they were not commonly
associated with MPS. Our reported heterogeneity in ter-
minology is an important finding as it precludes meaning-
ful comparisons between studies, given that different
clusters may represent varying manifestations of the
same underlying clinical condition.

Although the Travell and Simons criteria for MPS have
been referenced in the literature, we found that less than
half of the authors actually utilized the criteria by name.
It is uncertain whether these authors used all the criteria
and/or a subset of their descriptors, such as taut band,
trigger point, and painful/tender nodule. We also
observed that there were significant variations in refer-
ences to trigger points, as applied in the Travell and
Simons writings. This finding emphasizes the need for
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standard taxonomy as well as diagnostic criteria for MPS.
Despite Travell and Simons being widely recognized, our
findings suggest that their descriptive criteria were not
uniformly used.

The secondary aim of this review was to shed light on
whether there are new trends in investigations or inter-
ventional research in MPS, and whether this has evolved
over the last 40 years. We were able to identify some
new trends in publication during this time. A variety of
specialties have contributed to the MPS literature,
including Pain-related journals, Complementary Medi-
cine, Rehabilitation/Physical Therapy, and Rheumatology
(Appendix D in File S1). For the first three decades, Pain-
related journals dominated the literature on MPS. Nearly
half of the articles in these journals were investigational
(Figure 6), which implies a focus on the role of pain (eg,
sensitization and neurogenic inflammation). However, in
recent years, MPS publications have decreased in Pain-
related journals and increased in not only Rehabilita-
tion/Physical Therapy-related journals but also in other
journal categories. This change in trend suggests that
the interest has shifted toward interventional, clinical
research. The greater usage of the Travell and Simons
diagnostic criteria for MPS in Rehabilitation/Physical
Therapy-related journals than in Pain-related journals
further supports its interventional focus (Figure 5). How-
ever, of the intervention studies in Rehabilitation/Physi-
cal Therapy-related journals, only 56% applied a pre-
defined set of descriptive criteria (ie, Travell and Simons)
for inclusion. This lack of uniformity challenges the com-
parability among studies and their effectiveness for
treating MPS, hence the infrequency with which clinical
practice guidelines appear in the literature.

The heterogeneity in the descriptive terms for MPS over
the 40-year review period makes it difficult to align the
descriptors in all the publications we examined. However,
there were no significant differences in the frequency of
clusters among the journal specialties. In addition, the
prevalence of the three clusters (ie, “trigger points,”
“muscle,” and “pain”) has not changed (Figure 3) and no
universally adopted diagnostic criteria have been
established, suggesting that the profile of MPS research
has not evolved significantly. Furthermore, it appears that
the prevalence of the cluster triad in 90% or more of the
articles in Pain-related journals (Figure 5), the dominance
of this journal specialty in the initial three decades, and its
investigational focus may have influenced the types of ter-
minologies used in other fields and in subsequent research
on MPS. It is our belief that if researchers and clinicians
could agree upon using the three clusters for diagnostic
and inclusion criteria, this would introduce a more uniform
taxonomy and enable meaningful comparisons in studies
pertaining to MPS.

This review has several strengths. Co-authors of this
review included a team of health-care providers and
investigators with over 100 years of combined experience
evaluating and treating musculoskeletal pain, as well as

publishing extensively on various topics related to
MPS.10:11:1422 The 116 terms categorized under each clus-
ter were the original terms used in the assessed articles
and common terms were selected based on their use in
the articles, so no bias was introduced upon identifying
them. The authors, while familiar with the work of Travell
and Simons, were committed to identifying the frequency
of terms used in MPS publications and not in demonstrat-
ing that the Travell and Simons criteria were superior or
more desirable for future research and clinical practice
in MPS.

The main limitation of this review is that we included
only articles with “myofascial pain syndrome” in the title
for our final analysis. We chose this to reflect only those
articles whose primary focus was myofascial pain, as
many studies investigating other forms of chronic pain
(eg, low back, neck) also discuss myofascial pain as sec-
ondary epiphenomena. We believe that the potential bias
of this limitation is adequately mitigated by the fact that
we employed a large number of articles (167) for our final
analysis, which is sufficient to adequately represent the
greater body of research in MPS. The 2-year lag time
between which the database query was performed, in
2017, and the time of our manuscript submission, in
2019, may also be explained and mitigated by the number
of articles we analyzed. The depth and specificity of our
analysis of each article required a large time commitment
that extended into 2 years. However, again, we feel that
the quantity of articles over the 40-year timespan pro-
vides an adequate representation of MPS research despite
this 2-year delay. Moreover, the 116 terms were clustered
based on consensus among our team. We utilized the
aforementioned clusters instead of individual terms so
that comparisons could be made among the descriptors
of MPS across all articles.

Our findings highlight the heterogeneity of terminol-
ogy within the literature, underscoring the urgent need
for development and standardization of diagnostic
criteria for MPS. This heterogeneity has the potential to
adversely affect clinical advances in the field by limiting
the external validity of clinical trials, reliability of dis-
ease biomarkers, and selection of treatment beginning
and/or endpoints. In addition, mechanistic research is
difficult to do because consensus about what constitutes
the MPS diagnosis has not yet been reached. There is
clearly continued and growing interest in MPS and an
increasing body of research being published by investiga-
tors from multiple specialties.

We suggest that the international community of inter-
ested investigators (eg, basic scientists, clinical
researchers, epidemiologists, and academic and
community-based healthcare practitioners) come to a
consensus on the cluster definition approach to taxon-
omy and diagnostic criteria for MPS. Given the decrease
in publications in Pain-related journals and the paucity
of terminology reflecting the central and peripheral ner-
vous system, there may be insufficient research on pain
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mechanisms in this syndrome. Opportunities for investi-
gation would include studies evaluating sensitization,
neurogenic inflammation, biomechanical abnormali-
ties, and inclusion of other soft tissues to examine bio-
chemical contributors to the syndrome.

Conclusion

MPS is frequently misdiagnosed and/or mismanaged.’
Our review highlights the lack of uniformity in descriptors
for MPS across a 40-year period. In the view of the
authors, this limits the ability to compare clinical inter-
ventions and to study possible mechanisms of MPS. We
recommend that a clustering of frequently used terms
be used to advance the field and improve clinical trial
outcomes, which we believe may help develop practice
guidelines for MPS. Standardized, mechanistic-based ter-
minology, objective definitions of findings, and evidence-
based interventions are needed to properly compare
patients, trials, and endpoints.
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