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Abstract
Objective—To determine whether standard evaluations of pain distinguish subjects with no pain
from those with myofascial pain syndromes (MPS) and active trigger points (MTrPs); and to
assess whether self-reports of mood, function and health-related quality of life differ between
these groups.
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Design—Prospective, descriptive study.

Setting—University

Patients—Adults with and without neck pain

Methods—We evaluated adults with MPS and active (painful) MTrPs and those without pain.
Subjects in the “Active” (‘A’) group had at least one active MTrP with spontaneous pain which
was persistent, lasted more than 3 months and had characteristic pain on palpation. Subjects in the
“No pain” (‘Np’) group had no spontaneous pain. However, some had discomfort on MTrP
palpation (latent MTrP) while others in the Np group had no discomfort on palpation of nodules or
had no nodules.

Outcome Measures—Each participant underwent range of motion (ROM) measurement, 10-
point manual muscle test, and manual and algometric palpation. The latter determined the pain/
pressure threshold using an algometer of 4 pre-determined anatomical sites along the upper
trapezius. Participants rated pain using a verbal analogue scale (0–10); completed the Brief Pain
Inventory and Oswestry Disability Scale (ODS), which included a sleep sub-scale; Short Form
36(SF36) and the Profile of Mood States (POMS).

Results—here were 24 in the ‘A’ group (mean 36 yrs, 16 women) and 26 in the ‘Np’ group
(mean 26 yrs, 12 women). Subjects in group ‘A’ differed from ‘Np’ in number of latent MTrPs
(p=.0062); asymmetrical cervical ROM (p=.01 side bending and p=.002 rotation); in all pain
reports (p<.0001); algometry (p<.03); POMS (p<.038); SF36 (p<.01) and ODS (p<.0001).

Conclusion—A systematic musculoskeletal evaluation of people with MPS reliably
distinguishes them from subjects with no pain. The two groups are significantly different in their
physical findings and self-reports of pain, sleep disturbance, disability, health status and mood.
These findings support the view that a “local” pain syndrome has significant associations with
mood, health-related quality of life and function..

INTRODUCTION
Soft tissue pain syndromes are prevalent in our population. It is reported that 15% of routine
medical clinic visits are the result of soft tissue pain [22]. The prevalence is considerably
higher in pain clinics [7], estimated to account for 85% of these visits. Direct medical costs
for non-cancer back pain in the United States were estimated at $90.7 billion in 1998. Lost
productivity is also high. Neck pain accounts for less than 33% of all back pain [8,10,25].
What emerges from these studies is that axial pain is expensive and has a great impact on
function and disability [13].

The impact of myofascial pain on an individual’s life activity is poorly understood in part
because there is no agreed upon definition of myofascial pain syndromes (MPS) or
definitive diagnostic criteria. Additionally, treatment response in pain syndromes relies upon
the use of patient reported outcomes (PROs) that use descriptors of the pain, its frequency
and intensity. These are valid measures, but their sensitivity to change and the variation of
interpretation by individual patients makes quantitation difficult.

Much has been written about MPS and the myofascial trigger point (MTrP) [2,5,7], but
mechanisms generating and perpetuating pain have not yet been fully understood [9,14,23].
Our group has identified a biochemical profile associated with MPS, and in particular with
active as compared with latent MTrPs [21]. These findings have been correlated with the
classification of MTrPs (active, latent or none), but not with the clinical picture of the MPS,
which includes physical findings of cervical and upper extremity range of motion, strength
and overall soft tissue palpation.
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Our clinical research team is engaged in a controlled clinical trial, whose aim is to assess the
pathophysiology of the MTrP. This report presents the systematic approach we use to
evaluate people with active MTrPs. For purposes of this study, we recruited subjects who
have had persistent cervical pain for more than 3 months and other subjects who have had
no spontaneous pain. Subjects in the group with pain were determined (based on history and
physical examination) to have at least one active MTrP in the upper trapezius muscle as a
contributor to their spontaneous pain complaint. We adopted the classic definition of active
and latent MTrPs [24]. The former is a palpable, discrete nodule within a taut band of
skeletal muscle that is spontaneously painful and its palpation reproduces the typical pain.
The pain may, but need not radiate. A latent MTrP is a nodule with the same physical
characteristics as an active one but requires palpation to elicit pain. Some nodules are not
tender to palpation 1).

We devised a systematic approach to describe the physical findings in subjects identifying
spontaneous pain in the upper trapezius or neck region and those with no pain, permitting us
to compare individuals with and without MPS and active MTrPs. The aim is to develop a
standardized approach to assess MPS, using objective and self-report data. This paper
presents results of the application of the systematic approach.

METHODS
The study was approved by the Chesapeake Institutional Review Board. Subjects were
recruited by posting flyers on the campus of George Mason University, Fairfax, VA.
Participants were almost exclusively faculty, students and staff of the University. The study
subjects were classified as either “Active” or “No pain”. Those in the “Active” group (‘A’
group) received the standard physical examination and ultrasound imaging evaluation plus
the prescribed 3 consecutive weekly treatments of dry needling into the most active MTrP
(i.e., the MTrP that upon palpation reproduced and/or exacerbated the subjects’ spontaneous
pain complaint; and if there were more than one active MTrP, the most symptomatic was
selected). Only one was treated. Those in the “No pain” group (‘Np’ group) were control
research subjects and received a physical examination and ultrasound imaging evaluation
only. Subjects were entered into the ‘A’ group if they have had neck pain (upper trapezius)
for more than 3 months’ duration; and their pain was present without provocation.
Additionally, on physical examination there had to be a palpable nodule in the upper
trapezius whose palpation reproduced or exacerbated their spontaneous pain symptoms.
Radicular pain on MTrP palpation to other regions of the head and neck was acceptable, but
not required for acceptance into the “Active” group. Those in the ‘Np’ group were subjects
who did not have neck or low back pain. However, they could have non-tender palpable
nodules or nodules that were tender to palpation. The latter are classified as latent MTrPs.
The definition of a latent MTrP is a tender palpable nodule dependent upon palpation to
produce local and/or referred pain. Our MTrP classification scheme is presented in Figure 1.

Exclusions for study entry included: presence of chronic fatigue syndrome, Lyme disease,
other chronic pain conditions, recent medication change and non-pharmacological
interventions such as the use of acupuncture and chiropractic, among others. These criteria
are presented in Table 1.

Evaluations for all subjects included a thorough musculoskeletal history and physical
examination of the neck and shoulder girdle as well as any treatment history. Medical
history also included questions about medication, supplements, nature of work, leisure
activity and whether the subjects participated in routine physical therapies and regular
exercise. An assessment of pain was determined by asking the subject to rate the current
level of pain in the neck/trapezius region of both sides, as well as a recalled average level of
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pain over the past week. Pain was verbally rated from 0 (none)-10 (worst possible) using an
analogue scale (VAS).

The physical examination included manual palpation of the cervical spine, neck extensor
muscles and trapezius. An effort was made to assess whether the tissue was homogeneous or
not based on surface palpation along the upper trapezius (Figure 1). Measures of active
range of motion (AROM) and manual muscle testing, using the Kendall 10 point scale, of
the cervical spine and shoulders were performed with subjects in the seated position [12].
(Figure 2) Cervical range of motion was measured using a CROM™ device [28]. The
subjects were told to sit erect in a straight back chair to prevent substitution movements
from the thoracic and lumbar spine. They were instructed to keep their arms by their sides
and to position their feet flat on the floor. Cervical range of motion was then measured in the
sagittal, frontal and rotational planes. Normal cervical range of motion was determined
using the standards provided by the 6th American Medical Association Guide to Permanent
Impairment [19]. Assessment of the symmetry of soft tissue by visual inspection was
performed. Subjects were identified as having symmetrical or asymmetrical cervical range
of motion in the rotational and frontal planes. This was defined as a 10% or greater
difference between the 3 planar movements to the left when compared with the right.

Two sites for evaluation are identified on the left and right sides of the upper trapezius (total
of 4 sites). They are: 2cm medial to the acromioclavicular joint and along the medial border
of the upper trapezius as it moves cephalad from the shoulder girdle (Table 2). A measure of
pain pressure threshold was obtained at the 4 sites using a pressure algometer (Commander
Algometer, JTech Medical, Salt Lake City, Utah) (Table 2). Subjects were instructed to
identify when the algometer was inducing pain rather than pressure. The pressure in pounds
was recorded for each site.

Each participant completed 4 questionnaires. These included the Brief Pain Inventory (BPI)
[3]; Oswestry Disability Scale (ODS), a measure of disability related to the spine and
adjacent musculoskeletal system which includes sub-scales for musculoskeletal pain, sleep
disturbance and functional activities related to the musculoskeletal system [4]; MOS Short
Form 36 (SF36), a health status questionnaire [26]; and short version of the Profile of Mood
States, a symptom check list of moods [20].

We devised a series of questions, administered to all subjects, to help standardize the
evaluation and characterize the nature of the pain in the neck/upper trapezius. These
consisted of descriptive terms and were aimed at trying to characterize the pain the
individual was experiencing. This assessment is presented in Table 2.

DATA ANALYSIS
We conducted two-sample comparisons of variables of interest between the “Active” group
and the “No pain” group. For all continuous variables, we first evaluated the normality
assumption by using the Shapiro-Wilk test. If we fail to reject the null hypothesis of
normality in both groups for a variable, a two-sample t-test will be used to compare the
mean value of the variable; otherwise, a Wilcoxon rank sum test will be carried out. For
binary variables, we used the Fisher’s Exact test to assess whether there is significant
difference between group proportions. The Pearson’s chi-square test for homogeneity and
the Mantel-Haenszel chi-square test for trend were used for nominal and ordinal categorical
variables, respectively. For each variable of interest, subjects with missing data were
excluded from the data analysis. All tests are two-sided and a p-value of < .05 was
considered statistically significant. All data analyses were conducted using the SAS
software, version 9.3 (SAS Institute, Cary, North Carolina).
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RESULTS
In this analysis, we report the results of 24 subjects who meet criteria for active MTrPs(‘A’
group) and 26 who were placed into the control group, having no spontaneous pain in the
upper trapezius, even in the presence of a palpable nodule (‘Np’ group). Members of the
‘Np’ group had no active MTrPs in the upper trapezius. However, there were various
physical findings within the group including latent MTrPs, non-tender nodules and no
palpable nodules. Seventeen out of the 24 subjects in the ‘A’ group describe their pain as
aching/dull. Ten out of the 24 ‘A’ group subjects describe their pain as nagging. Nine out of
the 24 subjects in the ‘A’ group describe their pain as tender. Most of the ‘A’ group subjects
indicated that the pain increased in intensity as the day wore on. This was partially
influenced by the kind of activity in which they were engaged. Eighteen of the 24 ‘A’ group
subjects reported that computer work aggravated their neck pain and 14 reported it was
aggravated by prolonged sitting. Fifteen of the 24 subjects in the ‘A’ group reported that
lifting weights worsened their neck pain. Twenty of the 26 subjects in the ‘Np’ group and 18
of 24 in the ‘A’ group reported having a sedentary job. Additionally, 19 out of the 24 among
the ‘A’ subjects reported that their sleep is occasionally disturbed by pain. There is
concordance between the hand of dominance and the side of neck pain in 7 out of 10 with
unilateral neck pain in ‘A’ group subjects. Fourteen of 24 ‘A’ group subjects presented with
bilateral neck pain at the initial evaluation.

Members of the ‘A’ Group used analgesic medication more frequently than the ‘Np’ group
(63% vs 7%, respectively). They also used mood regulators more frequently (25% vs 0%).
Members of both groups used dietary supplements frequently (45% vs 34%).

A distribution of descriptive (categorical) variables of interest in the ‘A’ group is presented
in Table 3.

The distribution of nodules in all subjects was assessed. A greater percentage of subjects
have one latent MTrP in the ‘A’ group compared to the ‘Np’ group (p=.0062); and a greater
percentage of subjects have 4 normal sites in the ‘Np’ group compared to the ‘A’ group (p<.
001). No one in the ‘Np’ group had an active MTrP, by definition. Table 4 presents MTrP
types in the ‘A’ group compared with those in the ‘Np’ group. The sites were classified (1.
active MTrPs, 2. latent MTrPs, 3. palpable but asymptomatic nodules on compression and 4.
normal sites) with their frequencies at 4 possible site distributions.

We have also examined cervical and shoulder range of motion and strength in both groups.
The cervical strength of subjects in the ‘A’ and ‘Np’ groups was measured using the 10
point Kendall scale. We tested cervical flexion, extension, side bending and rotation. At the
initial evaluation, 10 out of the 24 subjects in ‘A’ group presented with cervical strength
limitations, compared to 0 out of the 26 subjects in the ‘Np’ group. Comparison of side
bending or rotation of the neck in the ‘A’ group who had one MTrP versus more than one
MTrP demonstrated no significant difference using Wilcoxon rank sum. (p=0.6). However,
comparing the asymmetry between left and right sides for side-bending and rotation
members of the ‘A’ group and ‘Np’ group were significantly different for side bending
(p=0.01) and rotation (p=0.002).

Additional comparisons between the 2 study groups include analysis of continuous variables
(Table 5).

DISCUSSION
Significant efforts have been made to better understand MPS and the role of MTrPs in their
pathogenesis. Progress has been made in understanding the dynamic roles of peripheral and
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central sensitization [14,21,23,24] in the unique neurobiology of muscle pain [15]. Such
information is essential for identifying the pathogenesis of MPS, its relationship to the MTrP
and developing effective treatments for active MTrPs. Research in this area is ongoing.

However, research on pathogenesis does not address important components of how to
classify clinical syndromes and findings, evaluate patients and assess outcomes following
treatment. One obstacle to developing a comprehensive approach to MPS, and the subject of
this paper, is the need for a standard approach to the clinical examination. Most clinicians
and investigators have accepted the definition of active and latent MTrPs [24]. Agreement
about what constitutes this pain syndrome, and whether it is attributable to or the result of
the MTrP is not resolved.

This manuscript presents data gathered from two groups of research subjects, one with and
the other without active MTrPs. The outcome sought was to identify pain measures both
sensitive and specific to distinguish the two study groups with respect to pain, and identify
clinical change over time. Additionally, a variety of measures were selected to further
characterize symptoms, physical findings and function in subjects with active MTrPs (i.e.,
spontaneous pain), as well as to determine whether they reliably distinguish the two groups.
To the best of our knowledge, this has not yet been shown, although significant effort and
some progress have been made [8,17].

We standardized the physical examination by identifying 4 sites along the upper trapezius: at
its origin in the region of the acromioclavicular joint; and the other at the base of the neck.
Years of clinical experience have shown that the former infrequently has active MTrPs and
the latter frequently does. These observations enable us to compare to structurally different
parts of the muscle. We excluded including the vertical portion of the muscle because the
splenii and cervical structures would make it difficult to assess their contribution.

What should be included in a standard evaluation of people with MPS? Clinical practice
necessitates judicious and efficient use of patient and health professional time in the
evaluation process. Since most patients seek pain relief and return to or maintenance of their
usual function, both concerns should be assessed. Measurements should be brief, specific
and sensitive. This paper presents the results of a systematic prospective assessment
employed as part of a research project, hence lengthy and addressing impairments,
performance and mood/perception of MPS. This assessment reliably distinguishes subjects
with active MTrPs from those without pain. Data gathered on the 50 subjects reported here
show that the 2 groups are different in physical findings, pain measures, sleep disturbance,
disability, health status and mood. What is typically thought of and reported as a “local”
pain problem primarily involving the shoulder girdle is associated with more symptoms and
disability. It is always possible that there are other physical/physiological contributors to
this. Nonetheless, these observations suggest that evaluations of people with MPS should
include measures of pain, function, health status and mood because they distinguish people
with MPS from those with no pain, and provide measures that could demonstrate
improvement in symptoms and functional status likely to be associated with this condition.
The latter findings are important to identify and treat.

Self-reports of pain are essential for identifying the origin and type of pain an individual
experiences. Many questionnaires exist and specific ones seem to be chosen for individual
diseases and syndromes. Consensus has not yet been achieved for a universal pain
assessment. However, substantial progress has been made in identifying common elements
through the use of item reduction and other computer assisted technologies, and many
believe that a single dimensional instrument is inadequate to assess pain
(www.nihpromis.org). In this study, we measured pain using the VAS and BPI, and
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tenderness using algometry. We used standard questions to describe the nature of pain. All 3
measures were able to distinguish the ‘A’ group from ‘Np’ group. The language the ‘A’
group used to describe their pain is different from how many describe neuropathic pain.

The descriptors we selected may help differentiate MPS/MTrP pain from other types of
pain. This has yet to be proven. Nonetheless, the quality of the pain, its location and its
temporal pattern (Table 3), in addition to the physical findings, may help differentiate it
from neuropathic pain. Careful assessment of the upper trapezius using palpation for MTrPs
and neck range of motion, especially side-bending, provide specific outcome measures to
target, since they are significantly different when comparing subjects with and without pain.
We selected a 10% difference in ROM laterality as a way of identifying asymmetry, which
was an arbitrary decision and based on convenience. However, the data were also analyzed
using a Spearman rank sum order of degrees of movement.

Describing pain quality, location and temporal features (qualitative and quantitative
characteristics) are also valuable for informing clinicians of patients’ pain statuses. It is the
hope that this combination of findings will have a high degree of sensitivity and specificity
for this pain syndrome.

Published work suggests that women sewing machine operators are more likely to have
shoulder/neck symptoms if they have little social support. Length of employment and
ergonomics are risk factors [11]. These observations support the view that shoulder and neck
problems are not likely to be confined to a single, localized symptom; and have associations
with global activity and participation in a variety of life activities. This study supports these
findings because the ODS data suggest that there is significant disability associated with
active MTrPs. Our findings similarly suggest that the active MTrP, while a specific physical
finding, is associated with overall health status. Evaluations should assess the associations
among an individual’s daily routines and their mood and health status. Treatments should
target the findings that are abnormal, including those obtained from self-reports and physical
findings.

There are several weaknesses in this study. The investigators were not naïve to who had
pain. However, we were able to mitigate this using two independent examiners who are
experienced clinicians and have good inter-rater reliability. Additionally, the study used
three pain measures, VAS, BPI and algometry. Each showed significant discrimination
between the two groups.

We purposely accepted subjects into the “Active” group who had chronic MPS to provide us
with a steady baseline. However, the natural history of this syndrome is poorly understood,
and we therefore have little data about how universal the signs, symptoms and self-reports
would be in people with acute MPS (<3 months’ duration of symptoms). The importance of
measures of disability, mood and abnormalities of ROM may be present only in people who
have had protracted symptoms.

Another weakness in this study is the fact that we recruited subjects using advertising on a
college campus. Almost all of our subjects are students and staff at the University.
Therefore, the population may be atypical. The mean age of the ‘Np’ group and ‘A’ group
are 10 years apart and both groups are well under 40 years of age. This is quite a young
population. Age may be an important, confounding variable. Some of the data collected
show that the groups are significantly different with respect to scores on several subscales of
the POMS (depression, confusion, fatigue and tension), health status measures and some
physical findings (PPT, cervical side-bending). There are intergroup differences on the
health status measure (SF36), but both groups’ scores are above the mean of the US
population, suggesting their health status was normal or better than the general population.
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Nonetheless, the scores on the questionnaires from the ‘Np’ group were significantly
different from the group with active MTrPs.

Clinical research is likely to inform practice and improve desired treatment outcomes when
we are able to classify correctly different clinical conditions. In this study, there is some
heterogeneity in the physical findings among members of the ‘Np’ group. They qualify if
they have no spontaneous pain and any of the following on palpation: no nodule, a non-
tender nodule or a latent MTrP. Analysis of the subjects in the ‘Np’ group was not
performed with these subsets in mind. Hence, there may be some imprecision introduced by
combining subjects on the basis of no spontaneous pain rather than on MTrP presence or
absence. This would separate a group with active or latent MTrPs from another with no
nodules or non-tender nodules.

Chronic pain syndromes such as MPS exhibit profound neuroplastic changes, altering
neuronal excitability and architecture in structures of the pain matrix (e.g., the spinal cord,
thalamic nuclei, cortical areas, limbic system and periaqueductal gray area). This process
can fundamentally alter pain threshold, pain intensity and affect [29]. A dynamic balance
exists between supraspinal descending facilitation and inhibition, as the rostral ventral
medulla (RVM) is a pivotal relay area between the periaqueductal gray and the spinal cord.
The RVM contains a population of “on cells” and “off cells” which can either increase or
decrease the level of pain and sensitization, respectively. It does so through projections that
modulate activity in the dorsal horn. In chronic musculoskeletal pain conditions, there
appears to be an overall shift to a decrease in inhibition, presumably due to an imbalance of
“on cell” and “off cell” activity [27].

Muscle pain also impairs diffuse noxious inhibitory control (DNIC) [1]. Disrupted
descending inhibition in chronic musculoskeletal pain may lead to an increased pain
sensitivity of muscle tissue [6]. Accordingly, clinical manifestations such as diffuse muscle
tenderness and the findings of active and latent MTrPs on palpation could occur irrespective
of events in the periphery. Our clinical findings of latent MTrPs in both the ‘A’ group and
‘Np’ group suggest that palpable nodules may exist along a spectrum involving varying
degrees of sensitization. Presumably, even subjects who do not have spontaneous pain may
also exhibit varying degrees of sensitization, manifesting as latent MTrPs and non-tender
nodules, as we found in the ‘Np’ group. Current data suggest that MTrPs are not merely a
peripheral phenomenon but rather, they activate and sensitize wide dynamic range neurons
in the dorsal horn and higher brain centers and may, in turn, be dynamically modulated by
these structures, leading to a spectrum of clinical findings [16,18].

Despite the shortcomings of this study, we present a careful, systematic and comprehensive
approach to the evaluation of research subjects with MTrPs. The pain measures selected are
sensitive. Measures that assess physical findings (strength, range of motion, palpation), self-
reports of pain, fatigue, mood and health status clearly distinguish the 2 study groups. The
findings suggest that people with chronic, active MTrPs have local findings that impact
many aspects of life activity, mood and health status.

CONCLUSION
People with active MTrPs have pain that is evaluable using standardized tests. They also
have more functional and health status abnormalities. When compared with controls without
active MTrPs. Patients with MPS should receive a multi-dimensional systematic evaluation.
This evaluation should use standardized, reliable measures designed to assess physical
findings, including range of motion and strength of the neck and shoulders; and self-reports
of mood and function and health status.
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FIGURE 1.
Classification of Nodules Assessed by Palpation
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Figure 2.
Kendall 10 Point Manual Muscle Test (MMT)
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TABLE 1

Inclusion, Exclusion Criteria and Standard Assessments

1. Inclusion Criteria

Adults 18–65.

Active Group must have neck/upper trapezius pain for 3 months or more and a palpable nodule which when palpated produces pain that is
characteristic of the pain they identify

Control Group must have a normal physical examination, no active trigger points

2. Exclusion Criteria:

Fibromyalgia, other pain syndromes

Cervical or lumbar radiculopathy

Atypical facial neuralgia

History of head, neck, cervical spine or shoulder surgery

Recently prescribed (<6 weeks) pain medication

Current throat or ear infection

3. Assessments:

Palpation of neck and upper trapezius

Relevant medical history

Kendall 10 point Manual Muscle Test: cervical and shoulder muscles

CROM measure neck ROM

Algometry: 4 upper trapezius sites (see Table 2)

Standardized Self-reports: Visual Analog Scale for Pain, SF-36, Profile of Mood States (POMS), Oswestry Disability Index (ODI), Brief
Pain Inventory (BPI)
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Table 2

Physical Exam Data Form

1 Subject Identification Number: –––––––––––––––

3 Do you have neck pain: Yes No Side: ––––––––

4 Which side is the pain? Left Right Both

5 Is it local or widespread pain? –––––––––––

6 How long have you experienced neck pain? ––––––––

7 How long has this particular episode lasted? ––––––––

8 Does the pain occur intermittently or for extended periods of time? ––––––––

9 Does it occur for most of the day? Yes No

10 Is the pain worse at a particular time of day (morning, evening, night?) ––––––––

11 What alleviates pain?

a. Exercise (stretching etc)

b. Therapeutic modalities (heat, ultrasound, massage…etc)

c. Medication (anti-inflammatory, analgesic,, muscle relaxer…etc)

12 What aggravates it? –––––––––––––––

13 Describe the nature of the pain: sharp, dull, shooting, stabbing, tight, aching…etc

14 Do you experience any numbness or tingling? Yes No Location: ––––––––

On the picture below, please mark the areas where you feel pain.
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Table 3

Descriptive Features of Pain in Subjects with Active Myofascial Trigger Points

Variable Frequency

Duration of Pain

 Intermittent 7

 Extended 15

Temporal Occurrence of Pain

 Morning 5

 Afternoon 0

 Evening 9

 Night 3

 Other 4

Pain influences activity

  Yes or somewhat 14

  No 6

Nature of Pain

Local 16

Widespread 6

Other 2

Sleep Difficulties(Oswestry Disability Index))

   0 (none) 4

   1 (some) 18

   2 (frequent) 1

Pain Disrupts Sleep

   1(yes) 14

   2(no) 8

Trigger Point Location

  Both sides 14

  Left side 2

  Right side 6

Duration of Pain

 3–11 months 3

 1–2 years 4

 3 years or more 15

Exercise Frequency

 3x/week or more 15

 < 3x/week 7
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Table 5a

Pain Measures

Variable Mean (S.D.) Active Mean (S.D.) No pain p-value

Age 35.79 (12.96) 25.62 (7.75) 0.0015 **

VAS Current Pain Score, Right 2.091 (1.900) 0 (0) <0.0001 ***

VAS Current Pain Score, Left 1.545 (1.625) 0 (0) <0.0001 ***

VAS Average Pain Score, Right 3.363 (1.891) 0.115 (0.588) <0.0001 ***

VAS Average Pain Score, Left 2.455 (1.945) 0.077 (0.392) <0.0001 ***

BPI Score 3.326 (1.695) 0.702 (1.134) <0.0001 ***

BPI P! Interference Sleep Score 2.522 (2.874) 0.385 (1.235) <0.0001 ***

PPT Score Site 1 10.06 (2.79) 13.52 (3.90) 0.0013 **

PPT Score Site 2 9.09 (3.15) 11.62 (4.33) 0.0296 *

PPT Score Site 3 8.29 (2.77) 11.76 (4.69) 0.0038 **

PPT Score Site 4 10.38 (3.58) 13.28 (4.24) 0.0180 **

*
p-value < 0.05;

**
p-value <= 0.01;

***
p-value <= 0.001

VAS=Visual Analogue Scale

BPI=Brief Pain Inventory

PPT=Pain Pressure Threshold (algometry). Sites correspond to anatomical areas across the upper trapezius
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Table 5b

Self-reports, Health Status, Function and Mood

Variable Mean (S.D.) Active Mean (S.D.) No pain p-value

SF-36, Bodily Pain Score 58.76 (20.20) 96.10 (10.40) <0.0001 ***

SF-36, General Health Score 67.24 (19.14) 86.38 (11.82) 0.0016 **

SF-36, Mental Health Score 71.47 (17.75) 85.00 (7.42) 0.0044 **

SF-36, Physical Function. Score 85.00 (17.59) 99.05 (3.01) 0.0001 ***

SF-36, Emotional Score 77.94 (27.47) 96.43 (7.71) 0.0108 *

SF-36, Physical Score 77.20 (19.64) 99.70 (1.36) <0.0001 ***

SF-36, Social Functioning Score 79. 41 (25.36) 97.02 (7.81) 0.0064 **

SF-36, Vitality Score 47.43 (16.40) 71.73 (13.92) <0.0001 ***

POMS Anger Score 0.087 (0.191) 0.131 (0.450) 0.2006

POMS Confusion Score 0.452 (0.483) 0.176 (0.323) 0.0167 *

POMS Depression Score 0.185 (0.388) 0.065 (0.229) 0.0382 *

POMS Fatigue Score 0.922 (0.962) 0.272 (0.404) 0.0075 **

POMS Tension Score 0.457 (0.498) 0.227 (0.438) 0.0104 *

POMS Total Mood Disturbance Score 0.660 (2.257) −1.082 (1.787) 0.0024 *

Oswestry Score 12.22 (6.54) 1.667 (4.072) <0.0001 ***

*
p-value < 0.05;

**
p-value <= 0.01;

***
p-value <= 0.001

SF36=Short Form 36, a health related quality of life measure

POMS= Profile of Mood States

Oswestry=the Oswestry Disability Scale
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