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ABSTRACT. Objective. To establish the reliability with which tenderness could be evaluated in patients with chronic

myalgias, using dolorimetry and palpation.

Methods. Three blinded examiners using pressure dolorimetry and digital palpation compared 19
paired tender points and 8 paired control points in 4 matched groups of 6 patients with fibromyalgia
(FM), myofascial pain, pain controls, and healthy controls.

Results. Good interrater and test-retest reliability were found for dolorimetry scores. There were
significant differences in tenderness ratings by dolorimetry between the diagnostic groups, with the
patients with FM and myofascial pain having the greatest tenderness, the normals having the least
tenderness, and the pain controls having tenderness levels midway between the patients with FM
or myofascial pain and the normals. In all patients, control points had higher pain thresholds than
tender points. One-third of patients with localized pain complaints demonstrated a significant rela-
tionship between region of clinical pain complaint and measured tenderness thresholds by dolori-
metry. In ratings of tenderness by digital palpation, there was very good intrarater reliability over
26 of 27 paired points, and good interrater reliability at 75% of the points. One-half of patients
with localized pain complaints demonstrated a significant relationship between region of clinical
pain complaint and number of tender points by palpation.

Conclusion. Both dolorimetry and palpation are sufficiently reliable to discriminate control patients
from patients with myofascial pain and FM, but may not discriminate patients with myofascial pain
from those with FM. Neither method appears to correlate well with the location of the clinical pain

complaint, regardless of diagnosis. (J Rheumatol 1995,22:944-52)

Key Indexing Terms:
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There are several published studies concerning the reliability
of diagnostic criteria in diagnosis of fibromyalgia (FM)!-4.
In a multicenter study of chronic FM and control patients,
conducted by FM experts, a consensus was reached on diag-
nostic criteria for FM*. These criteria were diffuse pain
reported on both sides and upper and lower body, trunk and
limbs, and pain reported on palpation of 11 or more of 18
specified points. In comparing these criteria with those
reached in other research papers, the differences are mainly
in the number and choice of tender point locations, the degree
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FIBROMYALGIA

DOLORIMETRY PAIN

of tenderness expected, and whether or not historical (anam-
nestic) symptoms were needed in the diagnosis. Because these
criteria are empirically derived, there is likely no serious in-
consistency, although some sets of criteria may be more or
less stringents.

The work of Kellgren in Lewis’s laboratory provided an
empirical basis for the study of referred pain®8. These find-
ings and other clinical observations were organized into a
clinical approach to muscle pain®i9. Although numerous
clinical studies have been carried out on myofascial pain,
these for the most part do not address the reliability issues
in its diagnosis. And there have been several studies that have
cast some doubt on the clinical reliability of some key signs
of myofascial pain!!-13.

Clinical features commonly found in patients with myofas-
cial pain and FM4-1 include soft tissue pain at characteris-
tic sites, regional or diffuse pain, and associated symptoms
such as sleep disturbance and fatigue. In clinical practice,
many cases are found of individuals who have features that
are consistent with both FM and myofascial pain. One needs
to know the reliability with which patients with myofascial
pain and FM may be distinguished clinically from each other.

A search of indexed publications reveals few published
comparative studies of FM and myofascial pain?!2.20-22,
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Scudds, et al?® found that patients with FM had higher
reported pain levels, lower general pain thresholds, and they
reported pain diffusely, whereas in patients with myofascial
pain, pain was likely to be reported in one body quadrant.
Regional pain levels seemed correlated with dolorimetry scores.
Durette, et al?! noted that tender points were found in simi-
lar proportions in both patients with myofascial pain and those
with FM.

Yunus, Masi, and Aldag® compared patients with FM,
rheumatoid arthritis, and localized musculoskeletal pain due
to trauma or repetitive strain, with normal controls. The FM
and traumatic FM groups differed on several symptoms in-
cluding ‘‘hurt all over’” and pain at 7 or more sites.

A group of experts on myofascial pain and on FM con-
ducted blind clinical examinations on 23 women; 7 with FM,
8 with myofascial pain, and 8 healthy volunteers'>. The
main point of the study was to establish the reliability with
which key diagnostic features essential to the diagnoses of
these conditions could be discriminated. The FM experts
found significantly more tender points in patients with FM
(mean 15.2) than in those with myofascial pain (mean 11.2);
however, the high frequency of tender points in patients with
myofascial pain suggests a clinical resemblance between the
FM and myofascial groups on the criterion of tender points.
There was poor interobserver agreement on trigger point
count, taut bands, twitches, reproduction of the patients’ clin-

Table 1. Patient characteristics

ical pain complaint by palpation, or tender points associated
with referred pain or paresthesiae.

MATERIALS AND METHODS

Our aim was to examine the reliability of digital palpation and pressure
dolorimetry in assessing tenderness in patients with FM, myofascial pain,
other persistent pain, and non-pain control patients. The relationship of meas-
ured tenderness to location of clinical pain complaint was examined.

Subjects. There were 24 patients; 3 men and 3 women in each of the 4 con-
ditions of FM, myofascial pain, pain controls who did not satisfy the criteria
of either FM or myofascial pain, and normal non-pain controls. The patients
were chosen from an outpatient musculoskeletal clinic by a physician who
was independent of the blind examiners. Consecutive patients to this clinic
who were diagnosed with either myofascial pain or chronic FM were asked
to participate until 3 men and 3 women were chosen for each of the myo-
fascial and FM conditions. Pain controls and non-pain controls were then
chosen by systematically age and sex matching other clinic patients and
healthy volunteers with the patients with myofascial pain and those with
FM, until 3 men and 3 women were chosen for each of the 2 control condi-
tions, with as close matching as possible of ages between the 2 clinical and
the 2 control groups. Informed consent was obtained. Three assessors were
blinded to the clinical diagnoses. Patients (Table 1) were selected accord-
ing to the following criteria.

Myofascial pain. For this condition the minimum criteria were history of
trauma or tissue injury, localized pain disorder arising from the injury, very
tender points in characteristic locations, and demonstration of referred pain
consistent with these points and consistent with the pain complaint. Because
of findings of poor reliability reported in other studies!?'13, taut bands and
twitches were not sought in this study.

Patient Sex  Age (yrs)  Diagnosis Cause Duration, yrs Pain Location
1 M 41 Myofascial MVA 3 Left upper back, neck, headaches
2 M 24 Normal
3 F 39 FM MVA 4 Diffuse
4 F 35 Pain control Guillain-Barre 2 Neuropathic foot pain
5 F 24 Myofasc. MVA 3 Rt. and It. upper thorax
6 M 39 Pain cntrl. Lumbar disk 3 Low back
7 F 38 FM MVA 4.5 Diffuse
8 M 42 Normal
9 F 42 Myofasc. Strain 4.5 Rt. upper back, (previously lumbar disk surgery)
10 M 28 Myofasc. Strain 2 Rt. low back and leg
11 F 29 Pain cntrl. Spontan. Gradual Low back and hips
12 M 43 Pain cntrl. Lumb. disk 35 Low back, left leg
13 M 39 FM Fall inj. 4.5 Diffuse upper back
14 F 33 Normal
15 F 43 Normal
16 F 29 FM MVA 1 Diffuse
17 M 42 Myofasc. Repetitive strain inj. 5 Left-sided pain; low back and leg since 1986; neck
and arm since 1990
18 F 28 Normal
19 M 46 FM Fall inj. 5 Low back inj. mid 1970s; low back inj. 1982; fell
from chair injuring rt. shoulder in 1986; main pain
in rt. upper quadrant
20 F 42 Pain cntrl. Fracture ankle/foot 1 Left ankle/foot pain
21 M 39 FM Labor and soccer inj. 15 Diffuse
22 M 34 Pain cntrl. ? neck inj. 10 Severe migraines, since mild concussion and neck
injury 10 yrs ago
23 F 34 Normal
24 F 40 Myofasc. Repetitive strain 6 Repetitive strain left upper quadrant

FM = fibromyalgia patient; Myofasc. = myofascial patient; Pain cntrl. = pain control patient; MVA = Motor vehicle accident.

Tunks, et al: FM and myofascial tenderness
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FM. For this condition the American Coilege of Rheumatology Consensus
Criteria* were used, namely, persistent widespread pain in upper and lower
body, both right and left sides, both in trunk and extremities, and at least
11 of 18 tender points found at a palpation of 4 kg pressure.

Control pain patients. These were chosen from the same physical medi-
cine and musculoskeletal clinic from which the patients with myofascial
pain and FM were chosen. They had no florid joint disease and did not
satisfy the criteria for either FM or myofascial pain (they lacked trigger
points with referred pain or multiple tender points).
Normals. These were age and sex matched volunteers, recruited at the med-
ical center. They admitted no painful or rheumatic disease.
Twenty-seven paired points were selected for study in each patient (Figure
1 and Table 2). These included the 9 paired points recommended by the
American College of Rheumatology (ACR) consensus study®, (with one
slight variation), several points in which myofascial trigger points are fre-
quently found and selected for being relatively accessible to palpation and
distributed widely through the body, and control points that are unlikely
to harbor either FM tender points or myofascial trigger points. (For pur-
poses of distinction in our study, the 9 paired tender points used in the FM
ACR consensus study were labelled ‘‘group 1 tender points.”” The varia-
tion was that instead of using the spinous processes of C5-7, we pressed
lower sternomastoid fibers back against the spinous processes of C5-7. The
intent was to identify FM points with myofascial symptoms wherever pos-
sible). It is worth noting that these type 1 tender points coincide almost always
with points at which myofascial trigger points may also occur, with the pos-
sible exception of the point at the medial fat pad of the knee, and the posterior
aspect of the greater trochanter. A further set of 10 paired tender points
(we called these the *‘group 2 tender points’”) was chosen for the following
characteristics: distributed over the same body regions in which the group

Fig. 1. Locations of tender points and control points, as in Table 2.

Table 2. Examined points

Point No. Location

Tender points characteristic of FM
1 Splenius capitis occiput insertion*
5  Medial end of supraspinatus*
7 Trapezius, anterior fold*
10 Deep sternomastoid, lower tender point, pressed against
C5-7 transverse process*
11 Border of second rib near sternum (insertion of pect. major)*
13 Tendon of 3rd finger extensor just distal to elbow*
21  Midbuttock gluteal muscles (point at upper outer quadrant)*
23 Posterior aspect of greater trochanter
25  Medial fat pad of the knee
Control points
9  Forehead 4 cm above orbit
15  Midulna dorsal aspect
16 Dorsum of forearm, distal 1/3
17  Hypothenar eminence
18  Thumbnail
24 4 cm distal to anterior superior iliac spine
26  Midshin over tibial bone
27  3rd metatarsal midpoint
Points that might be tender in myofascial pain
2 Midneck paraspinal
Low cervical paraspinal
Near upper medial scapular tip (levator scapulae)
Paraspinals in interscapular region, lower 1/3
Trapezius behind anterior fold (includes supraspinatus
midpoint)
12 4th rib at anterior axillary line
14  Tendon just distal to medial epicondyle
19 Paraspinals about L, level
20  Paraspinals about S, level
22 Point midway between anterior superior iliac spine and
greater trochanter

0 N AW

* Jt was understood that most of these points coincided with anatomic
structures that may equally harbor myofascial trigger points and also FM
tender points.

1 tender points are distributed, being sites in which myofascial trigger points
might often be found, and being sites that are relatively accessible to pal-
pation when done in a blinded fashion.

Training sessions for examiners. Examiners were experienced clinicians who
were familiar with myofascial and FM pain. They viewed training tapes
and participated in training to standardize blind examinations and ratings.
They agreed on a method for examination of tender points, referred pain,
and related features, and on use of the pressure dolorimeter. One day was
spent conducting blind examinations of a group of patients, as a training
procedure. The results from this pilot group were examined, along with
a videotape of the examination techniques used by each blinded examiner.
These data were discarded and not used further in the study.

Blinded examinations were conducted and patient histories taken in
sequence, until each patient had been seen 4 times. The basic design was
a 3X3 Latin square, with the first examination then repeated in the 4th
position (for intrarater comparisons).

With flat palpation, the examiners systematically looked for tenderness
at 27 paired points comprising control points or tender points. Tenderness
was rated using the rating scale, 0 = no pain; 1 = pain; 2 = pain + grimace
or flinch; 3 = pain + marked flinch or withdrawal; and 4 = patient untouch-
able, withdraws without palpation. Verbal instructions given to the patients
were to tell if the palpation was “‘distinctly painful.’’

The blinded examiner then used a dolorimeter to measure the tenderness
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thresholds over the same 27 paired points. The dolorimeter was applied
perpendicular to the tissues, increasing the pressure at a rate of about 1
kg/s, and instructing the patient to report the exact moment when the pres-
sure becomes distinctly painful.

Equipment. Equipment included 3 pressure dolorimeters (Pain Diagnostics
and Thermography, Great Neck, NY) and rating tools printed for each
patient.

Statistical analyses. Analyses of variance were conducted with SPSS Release
Version 4.0%3. F values and Tukey’s studentized range test?* were calcu-
lated for dolorimetry values at each tender point for estimating test-retest
reliabilities, calculating differences in tenderness threshold between diag-
noses and those between control points and tender points, and correlating
dolorimetry scores with area of pain complaint. Tukey’s test adjusts the
critical value for all possible pairwise comparisons among the groups. The
Wilcoxon matched pairs signed ranks test was used to assess test-retest relia-
bility of palpation tenderness ratings, and F values and Tukey’s studentized
range test for calculating the correlation of mean tender point counts in body
regions with areas of pain complaint.

RESULTS
Interrater and test-retest (intrarater) reliability. F values were
calculated for dolorimeter readings at each of the 27 (paired)
points in all patients to determine the reliability of readings
between blind examiners and in test-retest within blind ex-
aminers. Statistically significant differences between blind
examiners’ ratings were found at 3 of 27 points (ster-
nomastoid, 3rd finger extensor, and 3rd metatarsal), sup-
porting overall quite good interrater and intrarater reliability
(Table 3).

Interrater and intrarater reliability for dolorimeter read-

Table 3. Test-retest reliability for dolorimeter readings at
each point

Points F Statistic p Value
Splenius capitis 0.61 0.61
Mid-neck paraspin. 0.12 0.94
Low cervical paraspin. 0.67 0.57
Upper medial scapula 1.30 0.28
Supraspinatus origin 0.28 0.84
Paraspinal interscap. 2.25 0.09
Trapez. ant. skinfold 1.11 0.35
Trap. behind ant. fold 1.06 0.37
Forehead 0.97 0.41
Sternomastoid/lower 2.96 0.04
2nd rib, upper surface 1.00 0.40
4th rib 1.29 0.28
Near lat. epicondyle 2.82 0.04
Near med. epicondyle 1.43 0.24
Mid-ulna 0.87 0.46
Dorsum of forearm 1.25 0.30
Hypothenar 0.64 0.59
Thumbnail, dorsum 0.79 0.50
Upp. lumb. paraspinal 0.89 0.45
Paraspinal, lumbosacral 0.42 0.74
Gluteal, mid-buttock 1.20 0.31
Ant. gluteus medius 0.73 0.54
Greater trochanter 1.39 0.25
Near A.S. iliac spine 1.59 0.20
Medial fat pad of knee 1.95 0.13
Mid-shin 2.02 0.12
3rd metatarsal midpoint 3.45 0.02

ings at each of the individual 27 points was assessed using
the Tukey’s studentized range test, with the alpha at 0.05.
One significant difference was found between dolorimeter
readings between the 3 blind examiners, at the 3rd metatar-
sal midpoint. No significant differences were found in test-
ing for intrarater reliability (Table 4).

Differences between examiners in dolorimetry. Notwithstand-
ing the evidence for test-retest reliability for dolorimetry over
individual points, there is an examiner effect for tenderness
by dolorimetry. On examining the means of the tenderness
of each point by dolorimetry it was found that the mean
tenderness measured by Examiner 1 was usually greater than
that measured by Examiner 3, with values measured by Ex-
aminer 2 generally lying intermediate between the other 2
examiners. These differences achieved statistical significance
when the means of dolorimetry values across all points across
all patients were calculated. These means were 4.58, 4.93,
and 5.44 kg/cm? measured, respectively, by Examiner 1, 2,
and 3. This same differential relationship also held true for
means of all points within each of the 4 diagnostic groups.

Dolorimetry scores at each test point in the 4 experimental
diagnostic groups. For each of the 27 points, dolorimetry
values were compared across the 4 diagnostic groups, FM,
myofascial, pain control, and healthy control. Using the F
statistic, statistically significant differences in dolorimetry
tenderness across these diagnostic groups were found at each
of the 27 points, with p values varying from 0.0001 to
0.0081.

Tukey’s studentized range test was then used to examine
dolorimetry tenderness at each of the 27 paired test points
between the diagnostic groups. A very consistent relation-
ship was found for each of the 27 body sites, in which tender-
ness in myofascial and patients with FM was significantly
greater than in normals. Tenderness in pain control patients
was less than in FM or with myofascial pain but was more
than in healthy controls. This relationship between diagnos-
tic groups also held for ‘‘Group 1 and Group 2 tender
points,”” and control points (see Figure 2).

Dolorimeter tenderness in tender points vs control points.
Tukey’s studentized range test was used to compare mean
tenderness in the tender points versus control points. Mean
tenderness was significantly different at the 0.05 level, for
all patients (across all diagnostic groups), for the myofas-
cial group, for the normal group, in comparing Group 1 and
2 tender points, and comparing control points with either
Group 1 or Group 2 tender points. For the patients with FM,
and for the pain control patients, tenderness was statistic-
ally significantly different between the control points and
Group 1 or 2 tender points, but not between Group 1 and
Group 2 tender points (Figure 2).

F values indicated that for all diagnostic groups, control
points were significantly less tender than Group 1 or Group
2 tender points, at the 0.0001 level.

Tunks, et al: FM and myofascial tenderness
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Table 4. Mean tenderness (dolorimetry) kg/cm? for each paired tender point over 4 times (Tukey’s test: alpha = 0.05,
df = 92, N = 24; critical value of studentized range = 3.70)

Tender  Tukey Tender  Tukey
Point Group Mean Time MSE* Min. Sign. Diff. Point Group Mean Time MSE  Min. Sign. Diff.

1 A 3.78 3 2.14 1.10 A 5.24 4
A 3.68 4 A 4.91 1
A 3.54 2 15 A 8.02 3 7.00 2.00
A 3.24 1 A 7.70 2

2 A 3.41 1 2.12 1.10 A 7.36 4
A 3.27 3 A 6.84 1
A 3.25 2 16 A 7.36 3 7.87 2.03
A 3.16 4 A 6.50 4

3 A 4.77 1 4.47 1.60 A 6.09 2
A 4.16 4 A 6.03 1
A 4.06 2 17 A 7.87 3 7.29 2.04
A 4.01 3 A 7.87 2

4 A 5.09 3 4.07 1.52 A 7.35 4
A 4,81 2 A 6.95 1
A 4.58 4 18 A 7.42 3 7.53 2.07
A 3.99 1 A 7.32 2

5 A 4.81 3 4.49 1.60 A 7.05 4
A 4.77 4 A 6.32 1
A 4.55 2 19 A 6.21 3 5.76 1.81
A 4.31 1 A 5.57 4

6 A 5.77 3 5.54 1.78 A 5.31 2
A 5.53 4 A 5.17 1
A 4.83 2 20 A 6.29 3 8.21 2.16
A 4.17 1 A 5.99 4

7 A 4.08 3 2.85 1.28 A 5.59 3
A 3.90 4 A 5.46 1
A 3.39 2 21 A 6.45 3 6.68 1.95
A 3.35 1 A 5.73 4

8 A 4.14 1 2.96 1.30 A 5.26 2
A 4.00 4 A 5.19 1
A 3.48 3 22 A 6.34 3 6.06 1.86
A 3.43 2 A 5.92 4

9 A 3.69 3 1.55 0.94 A 5.88 2
A 3.56 4 A 5.30 1
A 3.28 2 23 A 6.45 3 7.12 2.02
A 3.15 1 A 6.31 2

10 A 1.91 4 0.55 0.56 A 6.00 4
A 1.88 3 A 5.02 1
A 1.84 1 24 A 5.51 3 4.31 1.57
A 1.36 2 A 4.99 4

11 A 4.06 4 3.25 1.36 A 4.55 1
A 4.03 3 A 4.30 2
A 3.68 2 25 A 5.49 3 4.90 1.67
A 3.27 1 A 4.87 4

12 A 3.72 4 2.61 1.22 A 4.34 1
A 3.65 2 A 4.06 2
A 3.36 3 26 A 6.60 3 6.03 1.86
A 2.89 1 A 6.30 4

13 A 5.70 3 4.93 1.68 A 6.13 2
A 4.63 4 A 4.97 1
A 4.09 1 27 A 6.49 2 5.02 1.69
A 4.08 2 AB 5.78 4

14 A 6.28 3 5.91 1.84 AB 5.69 3
A 5.26 2 B 4.45 1

Means with the same letter (A-B) are not significantly different.
Time refers to 1st, 2nd, and 3rd examination by blind examiners; 4th is retest by the 1st examiner.

* Mean square error; a reflection of variance in measure.
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DOLORIMETER SCORES BY TYPE OF POINT
BY DIAGNOSIS

control pts f--------=c--ccoocm-—a °
tender pts {gp 2) +-------------
tender pts (gp 1) --~-=----=-=--

FM

control pts --------ccmcommmaouan
tender pts (gp 2) f~------==-------
tender pts (gp 1) f--------------

MFP

control pts
tender pts (gp 2)
tender pts (gp 1)

control pts
tender pts {(gp 2)
tender pts [gp 1)

6

pressure (kg)
Fig. 2. Mean dolorimeter values across diagnoses; fibromyalgia (FM),
myofascial pain (MFP), pain controls (PC), and normal controls (NC). Group
1 and 2 tender point means are not statistically different (alpha at 0.05),

whereas control means are statistically different from tender point means
for all diagnoses.

Dolorimeter measured tenderness across diagnostic groups
and across tender and control points. Figure 2 and Table
5 display the relationship of mean tenderness in control points
and Group 1 and Group 2 tender points, across all diagnos-
tic groups. A very consistent relationship is shown between
tenderness at control versus tender points, and tenderness
at Group 1 and 2 tender points, and tenderness across all
diagnostic groups from FM at one extreme to healthy con-
trols at the other. Of interest is that control points become
progressively more tender in relationship to the tenderness
at tender points as one goes from healthy controls to patients
with FM or myofascial pain.

Localized pain and dolorimeter scores. Of the 24 patients,
13 reported pain as localized to a body region (as opposed
to having either no pain, or having diffuse pain with no
notable localized pain). These 13 patients with localized com-
plaint included all 6 patients with myofascial pain, 5 of the
pain control patients, and two of the patients with FM (who
had both diffuse and also localized pain). For the sake of
this part of the study, the body was considered as 4 quad-
rants; upper and lower body and right and left sides. Count-
ing all the painful quadrants in the 13 patients with localized
pain, a total of 6 were in the lower body and a total of 12
were in the upper body, i.e., upper body pain complaints
were twice as common.

Firstly it should be noted that across all 13 patients, the
mean tenderness by dolorimetry was significantly greater in
the upper right and left quadrants than in the lower right and
left quadrants, by Tukey’s test.

Using F values for dolorimetry tenderness in each of the
13 patients across the 4 quadrants, in 6 of the 13 patients
with localized pain, the dolorimetry tenderness appeared to
be significantly correlated with the quadrant(s) harboring the
area of pain complaint (but in 4 of these 6 the pain com-
plaint correlated with low mean threshold, whereas in 2 of
these 6 the pain complaint correlated with high mean
threshold). Most of the correlations were consistent with the
observation that the patients more frequently had upper body
pain, and the patients most frequently demonstrated the
lowest mean tenderness threshold (dolorimetry) in the upper
body.

Examining this relationship another way, we used a
Tukey’s studentized range test, with alpha set at 0.05, in a
patient specific analysis for these 13 patients to compare the
mean dolorimetry tenderness in each body quadrant, with
respect to the quadrant(s) harboring or not harboring the
patient’s spontaneous pain complaint. This analysis enabled

Table 5. Dolorimetry: tenderness in tender vs control points

Type of Point

Simultaneous Lower Difference Between Simultaneous Upper

1 2 Control Confidence Limit Means Confidence Limit
All patients X X 1.169 1.337 1.505*
X X 1.649 1.819 1.990*
X X 0.321 0.483 0.645*
FM X X 1.092 1.511 1.931*
X X 1.450 1.876 2.302%
X X —0.040 0.365 0.769*
Myofascial X X 0.633 1.126 1.619*
X X 1.162 1.663 2.164*
X X 0.062 0.537 1.013*
Pain control X X 1.007 1.388 1.768*
X X 1.170 1.557 1.944*
X X -0.197 0.170 0.537
Healthy X X 0.894 1.322 1.750*
controls X X 1.746 2.181 2.617*
X X 0.446 0.859 1.272%

* Indicates significance at the 0.05 level; x indicates type of point compared.
Tukey’s test: alpha at 0.05, df = 3856, MSE = 3.257. Critical value of studentized range = 3.316.

Tunks, et al: FM and myofascial tenderness
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us to determine if the dolorimetry tenderness was more
pronounced in the quadrant harboring the pain complaint.
In 5 of the 13 patients, Tukey’s test showed that the quad-
rant(s) harboring the pain complaint had significantly lower
mean scores on the dolorimetry (i.e., greater tenderness)
compared to one or more of the other quadrants. Three of
these came from the patients with myofascial pain and 2 from
those with FM. Moreover, there was a total of 78 such com-
parisons of mean tenderness between quadrants over 13
patients, of which 17 comparisons showed significant differ-
ences, and 16 of these weré consistent with the relationship
of tenderness being greater in the upper body than in the
lower.

Interrater and intrarater reliability in rating tenderness by
palpation. The Wilcoxon matched pairs signed rank test was
used to compare the number of times that tender points were
or were not elicited by palpation (tenderness rated as 0 ver-
sus tenderness rated as 1 or more) by the blinded examiners
at the 27 paired body points. Statistically significant inter-
rater differences were found for 7 of these 27 points (splenius
capitis, paraspinal interscapular, 4th rib, lumbosacral para-
spinal, gluteal midbuttock, near anterior superior iliac spine,
and medial fat pad of the knee).

A statistically significant difference in the intrarater test-
retest was found at one point (control point near anterior
superior iliac spine).

Correlation between localized pain complaint and tender
point counts. Again for the 13 patients who had localized
pain complaints, F values were used to analyze the relation-
ship between the tender point count from each body quad-
rant with respect to the area of the patient’s pain complaint.
Overall, it should be noted that in these patients there was
a significantly higher tender point count in the right and left
upper quadrants (means, respectively, 6.31 and 5.46) than
in the lower right and left body quadrants (means 2.90 and
2.59) (Tukey’s studentized range test, alpha = 0.05). It was
also noted in these 13 patients that the means of total num-
bers of tender points in all quadrants tended to be greater
in patients with myofascial pain and those with FM, than

in pain controls (Table 6). Significant associations using F
values in tender points with respect to the painful quadrant
were found in 6 of the 13 patients with localized pain; in
3 of the 6 patients with myofascial pain, in both patients with
FM with localized pain, and in one of the 5 pain control
patients who complained of localized pain (Table 7).

Tukey’s studentized range test was used to compare the
tender points in each body quadrant with respect to the quad-
rants harboring or not harboring the pain complaint. The
quadrant harboring the pain complaint had a statistically sig-
nificantly greater tender point count than at least one other
quadrant in 6 of the 13 patients, and 4 of these 6 came from
the patients with myofascial pain, while 2 came from those
with FM who had localized pain complaints.

DISCUSSION

The diagnostic criteria for FM currently include diffuse pain
complaint and the finding of a certain number of tender points
at specific locations; some criteria also emphasize certain
anamnestic features!~. Because of the empirical way these
criteria have been developed, the diagnosis of FM lends itself

Table 6. Tender points in patients with localized pain

Tukey Group Mean Patient Diagnosis
A 11.58 5 Myofascial
A 10.92 9 Myofascial

B 6.75 21 FM
C B 5.33 10 Myofascial
C B 5.17 11 Pain control
C B D 4.17 24 Myofascial
C E D 3.58 17 Myofascial

C F ED 3.42 19 FM
G CFED 2.75 1 Myofascial
G F ED 1.08 20 Pain control
G F E 0.92 12 Pain control
G F 0.33 6 Pain control
G 0.08 22 Pain control

Means with the same letter (A-G) are not statistically different.
Tukey’s test: alpha at 0.05, df = 140, MSE = 5.25. Critical value of
studentized range = 4.77. Minimum significant difference = 3.15. n =
12 (3 examiners X 4 quadrants)

Table 7. Association of tender point count with painful quadrants

Patient  Diagnosis Location F Value p
1 Myofascial Lt upper vs others 4.46 0.07
5 Myofascial Rt & It upper vs others 34.24 0.00

6 Pain cntrl.

Rt & It lower vs others 8.00 0.02

9 Myofascial Rt upper vs others 56.38 0.00
10 Myofascial Rt lower vs others 0.34 0.58
11 Pain cntrl. Rt & 1t upper vs others 4.36 0.07
12 Pain cntrl. Rt & 1t upper vs others 1.00 0.35
17 Myofascial Lt upper & lower vs others 6.42 0.04
19 FM Rt upper vs others 17.86 0.00
20 Pain cntrl. Lt lower vs others 0.17 0.69
21 FM Lt upper vs others 19.50 0.00
22 Pain cntrl. Rt & It upper vs others 1.00 0.35
24 Myofascial Lt upper vs others 2.00 0.20
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to a standardized blinded technique. By contrast, myofascial
pain has traditionally been diagnosed on the basis of a com-
plex of factors: specific history of an injury; localized very
tender areas which on provocation are able to refer pain to
the area of spontaneous clinical pain, reproducing the
patient’s problem; and other confirmatory signs. Such a
procedure does not totally lend itself to a standardized exami-
nation or a blind examination. On the other hand, it should
be possible to subject some of the key diagnostic elements
of myofascial pain to a reliability study. Some such testable
elements are the presence of exquisitely tender points (a
necessary criterion for trigger points), and the capacity of
these points to reproduce the patient’s clinical pain complaint.

Reliability of tenderness measures. The interrater and in-
trarater reliability in dolorimeter measures of tenderness at
these various points was quite good, in keeping with other
studies?26, The nature of dolorimetry demands an exact
localization and angle, and even a patient’s body posture
could alter this. Furthermore, we did not allow skin mark-
ing as a guide for successive examiners since this would have
allowed an element of agreement not present in the usual clin-
ical situation. In a previous study, we found a very high level
of agreement between blind examiners when allowing for
skin marking?.

There was no evidence that patients became progressively
more tender over 4 examinations (Table 4), and thus it did
not appear that tender points were being iatrogenically created
by repeated examinations.

Despite the fact that we had evidence of good interrater
reliability for dolorimetry values at points taken separately,
the consistent differences in dolorimetry values measured by
the blinded examiners likely reflect a subtle difference in
technique in evoking pain by dolorimetry between these
examiners, despite pretraining?’.

The palpation evoked tenderness was also subjected to
analysis of interrater reliability. Significant differences were
found at 7 of the 27 paired points — hence there was inter-
rater reliability in about 75% of the points. Other studies
have reported reliability problems in finding trigger
points!12, which may be analogous to the reliability
problems here in finding tender points. The test-retest analy-
sis found a difference at one of the 27 paired points. The
fact that test-retest reliability for palpation tenderness was
calculated on Sessions 1 and 4 of each patient, suggests that
the repeat examination procedure was not an important fac-
tor in iatrogenically creating tender points.

From Figure 2, it is noted that there is a gradual change
of tenderness threshold from normals, through pain control
patients, to those with myofascial pain and FM, and that
reduction in threshold applies to control points as well as
to tender points. This might suggest that, since the normal
body has differences in tenderness threshold depending on
the tissue, tender points are the product of global lowering
of tenderness thresholds.

Our finding that in patients with FM (and those with myo-
fascial pain) the control points are more tender than in nor-
mals, is contrary to findings by Campbell, et al2, but is in
keeping with Tunks, e a5, Scudds, et al?6, and Smythe,
et al”’. The explanation for the discrepancy may lie in
selection factors.

The observation that successive examiners showed some
variation of tender points counted in examinations of the same
patient raises the question of the stability of the FM diagno-
sis, if considered in the context of myofascial pain. For ex-
ample, with this degree of observed variability, one examiner
might find 9 tender points localized mostly on the right body
side, and call it myofascial pain, while a 2nd might find 8
on one side and 3 on the other, and call it FM because of
its diffuseness and bilaterality. This mirrors the problems
noted in the clinic where one often finds variability in the
degree of pain and tender point counts in successive clinic
visits of patients with FM or those with myofascial pain. How
do we deal with categories of diagnosis when this
happens?5-28.

The ACR criteria for FM, based as they are mainly on
tender point counts, may be appropriate for distinguishing
FM from other rheumatic disease and from normals, but may
be inadequate for distinguishing patients with myofascial pain
from those with FM.

In the myofascial pain literature, it is noted that referred
pain includes the property of referred hyperalgesia that, if
there are active trigger points in a body quadrant, one
might also expect a lowering of tenderness threshold near
or within the referred pain zone in the same quadrant.
(Because it would require a very large sample size to statisti-
cally detect tenderness with respect to individual unique pat-
terns of myofascial referred pain for each individual trigger
point location, we had to accept this approximation.) Scudds,
et al®® found that there was a correlation between low
tenderness threshold measured by dolorimetry and the region
of complaint in patients with myofascial pain. In our results,
among the 13 patients who had localized pain, 2 patients with
myofascial pain and 2 with FM showed a correlation between
low tenderness thresholds (dolorimetry values) and presence
of localized pain complaint in the same quadrant.

Overall, dolorimetry scores showed greatest tenderness in
the upper (right and left) body quadrants. Tender point counts
were greater in the upper body quadrants. This confirms
studies that found myofascial pain and tender points more
frequent in upper body quadrants!é2°, but this predilection
for tender points and tenderness in upper body quadrants
seems not to be restricted to patients with myofascial pain.

In most cases, the significant differences found between
tenderness in quadrants reflected upper body having gener-
ally lower thresholds than lower body, regardless of
diagnosis.

Tender point count was examined with respect to local-
ized pain complaint in the 13 patients who admitted to such

Tunks, et al: FM and myofascial tenderness

951



pain. It was found that the tender point count was signifi-
cantly higher in the upper body quadrants, consistent with
the findings of Sola, er al?®. It was noted that tender point
counts for each quadrant were higher with respect to myo-
fascial patients than pain controls, but similar to the tender
point counts in patients with FM who had localized pain.
A significant association was found in tender point counts
per quadrant with respect to the location of the localized pain,
in 6 of the 13 patients. At least in this study, the number
of tender points per quadrant was not a significant discrimi-
nator between patients with FM and those with myofascial
pain. Our study does not confirm an association between
localized pain complaint and increased number of regional
tender points.

In further reports we will examine the relationship of
referred pain phenomena and clinical historical data to the
diagnoses of myofascial and FM pain, versus pain controls
and normals.
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