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Objectives: To investigate the test-retest reliability of the following clinical
diagnostic characteristics of myofascial trigger points: taut band, spot tenderness,
jump sign, pain recognition, referred pain and local twitch responses (LTRs).
Design: Test-retest reliability study.
Setting: This study was undertaken in an outpatient physiotherapy department.
Subjects: Fifty-eight patients (31 males and 27 females) with rotator cuff tendonitis
were recruited into this study.
Intervention: Rotator cuff muscles were assessed by an expert for the presence or
absence of the main clinical diagnostic characteristics of trigger point assessment.
The process was then repeated three days later by the same expert.
Main measures: Outcomes included the presence or absence of: a taut band, spot
tenderness, jump sign, pain recognition, referred pain and LTRs.
Results: Kappa values between testing situations for the taut band, spot tenderness,
jump sign and pain recognition were 1. Kappa scores for referred pain ranged
between 0.79 and 0.88 and for the local twitch response between 0.75 and 1
depending on the muscles under investigation.
Conclusions: The presence or absence of the taut band, spot tenderness, jump sign
and pain recognition was highly reliable between sessions. Referred pain and local
twitch response reliability varied depending on the muscle being studied.

Introduction

Myofascial pain syndromes are common condi-
tions that, by definition, result from trigger
points. 1"2 Unfortunately, practitioners may not
recognize this syndrome.3,4 Differences in use of
terminology and definition of terms such as

muscular rheumatism or fibrositis often occur

between different investigators.5-9 Added to that,
a lack of agreement regarding appropriate diag-
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nostic criteria for examining trigger points has
been a serious obstacle to a more widespread
recognition of trigger points.'0 There are certain
clinical diagnostic characteristics that should be
looked for during examination in order to confirm
the presence of myofacial trigger points. These
include: the taut band, spot tenderness or jump
sign, pain recognition, referred pain, and local
twitch response (LTR).'0

Reliability of trigger point identification has
been seriously criticized by Bohr,'' but the relia-
bility of physical signs is extremely important to
obtain meaningful clinical information. The three
major reliability studies to date have focused on
intertester reliability with somewhat conflicting
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results. Nice et Ca. 12 demonstrated poor reliability
(low kappa scores) when detecting trigger points
by evoking tenderness and pain referral. Njoo and
Van der Does'3 demonstrated reliable detection of
tenderness, jump sign and pain recognition but not
in the local twitch response and referred pain. One
of the best intertester reliability studies to date was
undertaken by Gerwin et al. 14 They showed
various degrees of agreement (ranging through
moderate, good and excellent) for the majority
of examined muscles regarding local twitch re-
sponse tenderness, taut band, reproduced pain and
referred pain. howevei; the local twitch response
was less reliable than any other characteristic of the
trigger point.

There are a number of factors that may have
contributed to the varying reliability of the results
from different studies. These include: lack of
identification of a taut band which is one of
the minimum acceptable diagnostic criteria of the
trigger point 15; inexperience of the examiners
in assessing trigger points'2"13; restriction in the

1 2area of examination ; incorrect positioning of
the patient 12; incorrect palpation techniques 12;
variation in the amount of force exerted on
the palpated point and the duration of force
applied.2 -14 Furthermore, whilst these studies
provide some indication regarding the intertester
reliability of trigger point detection, they did not
consider intratester reliability, which is probably
more important when considering the effects of
intervention that are usually assessed by the same
person. For this reason the specific aims of this
study were to address some of the limitations
identified above and investigate the intratester
reliability of trigger point detection using rotator
cuff tendonitis as the model for investigation.

Methods

Fifty-eight subjects (31 males and 27 females) were
recruited by referral from GPs and consultants
from different NHS Health Care Trusts through-
out Greater Manchester and consented to partici-
pate in the study. The ages of the subjects ranged
from 19 to 65 years with a mean age of 48.4 years.
Patients were recruited if they had a diagnosis of
rotator cuff tendonitis of not less than six weeks

duration and not more than 18 months made by
the referring consultant or GP and confirmed by
the examiner (a qualified physiotherapist who had
11 years clinical experience and extensive training
in trigger point examination). This required a
painful resisted movement in at least one of the
ranges of abduction, external or internal rotation
with or without a painful arc.16 Full passive range
of motion but impingement on full elevation was
acceptable. Exclusion criteria included: arthritis
or capsulitis; acromioclavicular arthritis; rotator
cuff tear; bicipital tendonitis; cervical syndrome;
systemic disease (e.g. rheumatoid arthritis);
shoulder pain due to neurological or vascular
disorders; history of intra-articular or subacromial
corticosteroid injections.
The examiner asked the patient to locate the

pain on their shoulder with one finger. The
examiner then drew the pain pattern on a blank
body form. The accuracy of this was then checked
with the patient.
The rotator cuff muscles of each subject were

then examined using a flat palpation technique to
identify the following diagnostic characteristics of
trigger points:

* Spot tenderness identified when the patient
complained of pain during palpation.

* A palpable taut band identified when a taut
cord-like band could be observed or found
during palpation.

* The jump sign, which is a characteristic beha-
vioural response to pressure on a trigger point
and identified when patients withdrew from
digital pressure.

* The local twitch response, which is a transient
contraction of the palpable taut band and can
be visualized or palpated through the skin of the
patient. This was identified when elicited by a
vigorous snapping palpation.

* Pain recognition identified when application of
digital pressure on a trigger point elicited a
referred pain pattern characteristic of that
muscle and the patient 'recognized' the elicited
sensation as a familiar experience.

* Referred pain identified when the pain was felt
at distance from the trigger point either sponta-
neously or through flat palpation. Each muscle
has a specific pattern as follow:
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o Supralspinatus - a deep ache referred to the
mid-deltoid region and sometimes extends to
the arm and forearm.
Ifraspinatus -- intensely deep pain inside the
front of the shoulder. The pain may also
radiate down to the anteriolateral aspect of
the arm and forearm or the radial aspect of
the hand.

o Teres minor - a referred pain located over

the posterior aspect of the shoulder.
. Subscapularis - referred pain located over

the posterior aspect of the shoulder extend-
ing upwards towards the scapula and down-
wards in the posterior aspect of the arm to
the elbow.

The muscles were examined in the following order:
supraspinatus, infraspinatus, teres minor and then
subscapularis in standardized positions:

* Supraspinatus - sitting in a comfortable posi-
tion with the muscle stretched by placing the
forearm of the patient behind the back at the
waist level.

* Infraspinatus and teres minor - sitting in a

comfortable position with the muscle stretched
by placing the hand and the arm of the patient
across the front of the chest to grasp the far
armrest of the chair.

* Subscapularis - in a supine position with the
arm abducted to 90° at about 45' short of full
lateral rotation.

Findings were graded simply on the basis of
whether each diagnostic characteristic was present
or absent. Each subject was examined in approxi-
mately 8 min. Trigger points identified during
the examination were marked on acetate with
the sternoclavicular joint and the anterior edge of
the acromion used as a landmarks. The process
was then repeated three days later by the same
examiner who was blind during this assessment
to the previous examination findings. On comple-
tion the results from the two assessments were

compared.

Data analysis
Descriptive statistics were used to investigate

the frequency of detection of the trigger points
in each rotator cuff muscle. The present/absent

method of assessing trigger points utilized a
nominal level of measurement, thus a kappa
statistic was used to describe the degree of agree-
ment between assessments for each of the trigger
points. 17

Results

Descriptive statistics are summarized in Table 1.
With regard to the frequency of trigger points, the
muscle most affected by trigger points was the
supraspinatus. The subscapularis was the least
affected.

Table 2 shows the results of the kappa statistics
revealing a number of trigger point-specific fea-
tures or diagnostic characteristics in all examined
muscles that were in perfect agreement (a kappa
value of 1) between testing situations. These
characteristics included the palpable taut band,
spot tenderness, jump sign and pain recognition.
The detection of the local twitch response (LTR)
and referred pain was not as reliable and, whilst
the kappa value of teres minor for the local twitch
response was 1, which indicated perfect agreement,
the kappa value of the infraspinatus local twitch
response was 0.75, which indicated substantial
agreement.
The kappa values of supraspinatus, infraspina-

tus and teres minor referred pain were 0.85, 0.86
and 0.88 respectively, which indicated almost
perfect agreement, but the kappa value of sub-
scapularis referred pain was 0.79, which indicated
substantial agreement. Kappa values for local
twitch responses of supraspinatus and subscapu-
laris could not be calculated as this sign was absent
in all patients.

Table 1 Frequency of trigger points in the patients (for test 1
only)

Muscle Absent % Present % Total

Subscapularis 55 94.8 3 5 2 58
Teres minor 46 79.3 12 20.7 58
Supraspinatus 7 12.1 51 87.9 58
Infraspinatus 22 37.9 36 62.1 58
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Table 2 Results of the test-retest reliability of the trigger point diagnostic characteristics

Muscle Assessment Absent

Test 1

Supraspinatus

nfraspinatus

Teres minor

Subscapularis

ST
PTB
JS
LTR
PR
RP
ST
PTB
Js
LTR
PR
RP
ST
PTB
Js
LTR
PR
RP
ST
PTB
JS
LTR
PR
RP

7
7
7

58
7
7

22
22
22
44
22
22
46
46
46
56
46
46
55
55
55
58
55
55

Present

Test 2

7
7
7

58
7
9

22
22
22
47
22
26
46
46
46
56
46
48
55
55
55
58
55
56

Test 1

51
51
51
0

51
51
36
36
36
14
36
36
12
12
12
2

12
12
3
3
3
0
3
3

Kappa value

Test 2

51
51
51
0

51
49
36
36
36
1 1
36
32
12
12
12
2

12
10
3
3
3
0
3
2

1

1

0.85
1
1
1
0.75
1
0.86
1
1
1
1
1
0.88
1
1
1

1
0.79

ST, spot tenderness; PTB, palpable taut band; JS, jump sign;

Discussion

The results of the present study show that the
palpable taut band, spot tenderness, jump sign and
pain recognition were the most reliable of the
trigger point's diagnostic characteristics. These
criteria are considered to be the essential compo-
nents of trigger point assessment 1 5 and are in
agreement with the study conducted by Gerwin
et al.'4 Despite the extremely high agreement
found in the present study with the local twitch
responses in supraspinatus, teres minor and
subscapularis muscles, the results reflect the diffi-
culty of detecting this characteristic. In the major-
ity of patients this characteristic was absent, and
where it was described, the results were not as
reliable as for the other assessments. For example,
local twitch response detection in the infraspi-
natus muscle was seen in some of the initial
examinations, but not in the final examinations
and vice versa. These results repeat the observa-

LTR, local twitch response; PR, pain recognition.

tions of other authors. Simons et al.'5 found
the local twitch response difficult to detect in
the infraspinatus muscle, and it was the only
trigger point characteristic with low reliability
for the same muscle in a study carried out by
Gerwin et al.14

Referred pain was reliably detected in supraspi-
natus, infraspinatus and teres minor with high
kappa values, indicating perfect agreement. How-
ever, referred pain in subscapularis was less reliable
(substantial agreement). This was probably due to
the limited numbers of trigger points found in this
muscle.

While trigger points usually most commonly
affect the infraspinatus muscle and least commonly
the teres minor,'5 the present study shows supras-
pinatus muscle to be the most commonly affected
muscle and the subscapularis muscle least likely to
be affected. However, the results of this study
cannot be generalized, as patients were selected on
the basis of criteria relating to rotator cuff
tendonitis. This study therefore confirms what
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Clinical messages

* The presence or absence of some myofascial
trigger point signs (the taut band, spot
tenderness, jump sign and pain recognition)
can be reliable between sessions using the
same experienced examiner.

* The reliability of referred pain and local
twitch response varied depending on the
muscle being studied.

between sessions using the same examiner. Re-
ferred pain and LTR reliability varied depending
on the muscle being studied.

Acknowledgements
We would like to acknowledge the Ministry of

Health in the Kingdom of Saudi Arabia for
funding Dr Al-Shenqiti.

References

has been found by Gerwin et al.,'4 who showed
that the incidence of trigger point detection
depends on the specific characteristic and the
specific muscle being examined.

It is believed that the excellent reliability
statistics observed in this study were due to the
methodological rigor adopted for the trigger
point assessments, i.e., a good palpation techni-
que, standardized and proper positioning of the
patients during examination and allocation of
sufficient time for examination.18 In addition, the
expertise of the examiner may have played an
important role, though this may be a limitation
to the generalizability of the findings as they may
not be transferable to other examiners, particu-
larly those with less experience. Coupled with the
accepted validity of these methods of trigger
point assessment,1" these reliability statistics
provide confirmatory evidence that used under
controlled conditions and with an experienced
examiner, changes in trigger point activity can be
reliably monitored over time. As one final note
of caution the time between assessment intervals
was only three days, and whilst the examiner
felt they could not remember the previous
assessment results, the possibility that they may
have subconscious recall of these cannot be
entirely ruled out.

Conclusions

This study has demonstrated that it is possible to
demostrate the presence of the taut band, spot
tenderness, jump sign and pain recognition relaibly

1 Sola A, Rodenberger M, Gettys B. Incidence of
hypersensitive areas in posterior shoulder muscles.
Am J Phvsv Med 1955; 34: 585-90.

2 Fricton J, Award E. Achances in pain res,earch aindl
thercqiiy. Raven Press: New York, 1990.

3 Skootsky S, Jaeger B, Oye R. Prevalence of
myofascial pain in general internal medicine
practice. West J Med 1989; 151: 157-60.

4 Sola A, Bonica J. Myofascial painl syndromes. In:
Bonica J, Loeser J, Chapman C eds. The
mnaclncageinent ofpain. Philadelphia: Lea & Febiger,
1990: 352-67.

5 Gower W Lumbago: its lessons and analogues.
BMJ 1994; 1: 117-21.

6 Kelley M. The treatmcnt of fibrositis and allied
disorders by local anesthesia. Med J At.st 1941; 1:
294-98.

7 Kelley M. The relief of facial pain by procaine
(novocailn) injectionis. J Ati Geriatr Soc 1963; 11:
586-96.

8 Simoins D. Myofascial trigger points: the critical
experiment. J Muscldo.skeletcal Pczin 1997; 5:
113-18.

9 Baldry P. Trigger poinlt acupuncture. In: Filshie J,
White A eds. Mecliccal cicupuncture, a it.'estern
scientific approcach. London: Churchill Livingstone,
1998: 33-60.

10 Baldry P. A cupitinatire, trigger- points crinc
musculo.skeletalpcin, second edition. Edinburgh:
Churchill Livingstone, 1993.

11 Bohr T. Problems with myofascial pain syndrome
and fibromyalgia syndrome. Neurology 1996; 46:
593-97.

12 Nice D, Riddle D, Lamb R, Mayhew T, Rucker K.
Inter-tester reliability of judgments of the presence
of trigger points in patients. Arch Phys Med Rehcabil
1992; 73: 893-98.

13 Njoo K, Van der Does E. The occurrence and
inter-rater reliability of myofascial trigger points in

 at National Institutes of Health Library on January 24, 2009 http://cre.sagepub.comDownloaded from 

http://cre.sagepub.com


Myqojascial trigger point detection 487

the quaderatus lumborum and gluteus medius: a
prospective study in non-specific low back pain
patients and controls in general practice. Pain 1994;
58: 317-23.

14 Gerwin R, Shannon S, Hong C, Hubbard D,
Gevirtz R. Interrater reliability in myofascial
trigger point examination. Pain 1997; 69: 65-
73.

15 Simons D, Travell J, Simonis L. Trat)eli & Simonc1s's
iniyofascial pain (1ncl d.yfidtection: the trigger point
mctanuacl, Volume 1, second edition. William &
Wilkins, Baltimore; 1999.

16 Cyriax JH, Cyriax PJ. C'yrica-v's illustrateld mianual of
orthopaedlic mnedicine, second edition. London:
Butterworth Heinemann, 1993.

17 Cohen J. A coefficient of agreement for nominal
scales. Educ PsEvvchol Meos 1960; 20: 37 -46.

18 Wolfe F. Simons D, Fricton J elt al. The
fibromyalgia and myofascial pain syndromes:
a preliminary study of tender points and trigger
points in persons with fibromyalgia, myofascial
pain1 syndrome and no disease. J Rheuimatol 1992;
19: 944-51.

 at National Institutes of Health Library on January 24, 2009 http://cre.sagepub.comDownloaded from 

http://cre.sagepub.com

