
Pain, 58 (1994) 3 17-323 
8 1994 Efsevier Science B.V. All rights reserved 0304-3959/94/$07~00 

317 

PAIN 2554 
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in non-specific low back pain patients and controls in general practice 

Khing’Hua Njoo * and Emiel Van der Does 
~e~~rt~e~t of Family Medicine, Erasmus i_h&ersity Rotterd~~~, 3021 HR Rfftterd~~ (The ~et~er~~#d~J 

(Received 16 November 1992, revision received 17 September 1993, accepted 1 February 1994) 

Surnrn~~ The presence of a trigger point is essential to the myofas~iai pain s~drom~. This study centres on 
identifying clearer criteria for the presence of trigger points in the quadratus Iumborum and gluteus medius muscle 
by investigating the occurrence and inter-rater reliability of trigger point symptoms. Using the symptoms and signs 
as described by Simons” 1990 definition and two other former sets of criteria, 63 non-specific low back pain patients 
and 63 controls were examined in general practice by 5 observers, working in pairs. From the two major criteria of 
Simons’ 1990 definition only “localized tenderness’ has good discriminative ability and inter-rater reliability (kappa 
> 0.5). This study does not find proof for the ctinical usefulness of ‘referred pain’, which has neither of these two 
abilities. The criteria ‘jump sign’ and ‘recognition’, on the condition that localized tenderness is present, also have 
good discriminative ability and inter-rater reliability. Trigger points defined by the criteria found eligible in this 
study allow significant distinction between non-specific low back pain patients and controls. This is not the case with 
trigger points defined by Simons’ 1990 criteria. Concerning reliability there is also a significant difference between 
the two different criteria sets. This study suggests that the clinical usefulness of trigger points is increased when 
focaIized tenderness and the presence of either jump sign or patient’s recognition of his pain complaint are used as 
criteria for the presence of trigger points in the M. quadratus lumborum and the M. gluteus medius. 
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Family practice 

Low back pain is a complaint which is usually self- 
limiting. Diagnostic efforts are aimed at excluding sys- 
temic diseases, neuroiogic conditions or psychosocial 
distress and not at identifying a specific cause (Deyo 
1992). The vast majori~ ~80-90%) is classified as non- 
specific low back pain. The term non-specific low back 
pain actually represents the lack of medicai knowledge 
about this heterogeneous group of patients. It is as- 
sumed that many of the non-specific low back pain 

* C~r~es~~d~~g a&~n~~ Khing Hua Njw* Department of Family 
Medicine, Erasmus Universi~ Rotterdam, P.0. Box 1738. 3000 
DR Rotterdam, The Netherlands. Tel.: (311 10-408-l 111; FAXI 
(31) 10-425-3338. 

SSLX 0304-39s9~94~0003~-r 

cases are related to muscuIoligamentous injury (~aa~en 
1984; Deyo 1992). Exampfes of mus~uIoske~eta~ pain 
problems are primary fibromya~gia and myofascial pain 
t~ennett 19901, The focus of this study will be on the 
myofasciai pain syndrome, which Travel1 (1983, 1992) 
and Simons (1983, 1990) have described extensively. 

The myofasciai pain syndrome is a regional pain 
complaint (as is low back pain) in the presence of one 
or more trigger points. Trigger points are considered 
essential for the myofascial pain syndrome. 

Trigger points in the M. iliocostalis lumborum, M, 
longissimus thoracis, M. multifidus, M, quadratus lum- 
borum and M. gluteus medius (also called the lumbago 
muscle) are implicated in low back pain. Simons and 
Travel1 suggest that trigger points in the M. quadratus 
lumborum and M. gluteus medius are frequentIy found 
in low back pain. (Simons 1983; Travel1 1992) Also 
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these two muscles are more suitable for research be- 
cause there is a very clear anatomical distinction be- 
tween them and the muscles are accessible ~~ithout the 
necessity of palpation through layers of other muscles 
or a thick fascia. 

The identification of a trigger point, however, is a 
subjective clinical judgement. Simons (1983, 1990) and 
Travel1 (1983) have published several sets of criteria to 
establish the presence of an active trigger point. In a 
recent publication Simons has proposed the foliowing 
criteria: (1) localized tenderness and (2) referred pain; 
and, when applicable, (3) a taut, palpable band in the 
muscle concerned, (4) limited stretch range for the 
muscIe concerned and/or (5) on needling a ‘twitch 
response’ Gimons 1990). The first 2 characteristics are 
present in ail other criteria sets ever published by 
Simons (1983) and Travel1 (1983, 1992) and are there- 
fore considered the major characteristics of a trigger 
point. ALSO ‘localized tenderness’ seems to be consid- 
ered as a prerequisite of a trigger point; without Iocal- 
ized tenderness there is no trigger point. The signifi- 
cance of the other 3 minor characteristics seem to 
depend on the location of the trigger point or the use 
of a needle. 

A gold standard, i.e., identification of an objective 
underlying cause for trigger points, is still not availab1~. 
Studies that have attempted to find pathophysiological 
evidence for trigger points are not sufficiently solid 
Klemp et al. 1982; Hagber 1984; Fricton et al. 1985). 
Therefore clinical validation at this moment is prema- 
ture. 

The major criticism on the work of Simons and 
Travel] has aiways been that they have not tested their 
trigger point symptoms in a controlled study and that 
the symptoms are too subjective to have strong inter- 
rater reliability (Bennett 1990; Nice 1992; Wolfe 1992) 
This study centres on identi~ing clearer criteria for the 
presence of trigger points by investigating the occur- 
rence and inter-rater reliability of trigger point symp- 
toms. The difference in symptom occurrence between 
patients and controls is interpreted as an indication of 
the discriminative ability of the specific symptom be- 
tween ‘diseased’ and ‘non-diseased’. Reliability is mea- 
sured because only symptoms that prove to be reliable, 
yield meaningful clinical information. Therefore the 5 
clinical characteristics of the proposed criteria in 1990 
and 2 other symptoms from former criteria sets (Simons 
1983; Travel1 1983) are studied in the M. quadratus 
lumbo~m and M. gluteus medius. The aims of the 
study are: first, to investigate the occurrence of trigger 
point symptoms in non-specific low back pain patients 
and in controls; second, to examine inter-rater reliabil- 
ity of the trigger point symptoms in low back pain 
patients; third, to estimate trigger point occurrence in 
non-specific low back pain patients and in controls and 
the inter-rater reliability in Iow back pain patients. 

Material and methods 

The participants were recruited during two consecutive 3-month 

periods in the winter of IO89 and spring of IYYO. In the first period, 

the participants came from one health centre (4 general practition- 

ers) and two private practices (2 general practitioners) in a semi-rural 

area: in the second period they came from one health centre (5 

general p~detitioners) in a suburb of Rotterdam. During their office 

hours the general practitioners invited patients with low hack pain 

and controls to participate in this study. 

A total of 163 participants (81 low back pain patients) were 

invited to participate in the study. After exclusion of 5 participants (4 

low back pain patients) who did not meet the study criteria. 158 

participants were eligible. 

The nt~n-response rate was 21%. There were 33 participants f 16 

low back pain patients) who did not make an appointment or did not 

show up at the appointment and 1 (control) refused to cooperate. On 

telephone inquiry, it turned out that some participants had returned 

to work and were not willing to spend spare time on something that 

had little profit to themselves. The respondents and non-respondents 

were similar as to gender and age. 

Eventu~liy 124 participants entered the study: hi non-specific low 

hack pain patients and 63 controis. The patients and controls did not 

differ significantly in age. gender or employment status (Table I). 

Selection criteria 
The participants were selected hy the following criteria. finclu- 

sion criteria) age between 20 and 60 years: able to fill in a written 

questi(~nnaire; (exclusion criteria) concurrent signs of malaise or 

fever or involuntary weight loss; concurrent cancer; current treat- 

ment by a neurologist: a previous operation in the low back region; 

pathological reflexes and positive straight leg raising test on physical 

examination by the general practitioner; pregnancy at the time of 

study; psychiatric history (past and present). 

Low back pain patients were patients who had consulted their 

general practitioner with a recent episode (started less than 2 months 

ago) of low back pain. The preceding low back pain episode had 

been at least 3 months (disease-free interval) ago. 

The controls were each tenth patient on the appointment list who 

met the selection criteria. had other reasons than low back pain for 

consulting their general practitioner and when asked had no low 

hack pain at the time of the consultation. 

TABLE I 

BASIC CHARACTERISTICS FOR LOW BACK PAIN PA- 

TIENTS AND CONTROLS 

Characteristic Low back pain 

patients 

(n = 611 

Controls 

fn = 63) 

Age (years: means and (SD)) 36.2 (9.8) 38.1 (9.9) 

Sex f% female) 44.2 50.7 

Employed (numbers) 46 3x 

Full-time 3x 29 

Part-time 8 9 

Unemployed (numbers) 15 23 

Compensation 6 I4 

Housewife Y 9 

Unknown 2 

All differences are not significant (P f O.lt5). Age is tested with 

Student’s r test. All other variables are tested with the xi test. 



Procedure 
The study was carried out at the participating health centres. The 

doctor’s assistant handed out an information leaflet about the study 
objectives and protocol, and made appointments with the partici- 
pants. Most participants were seen directly after their visits to their 
general practitioners. 

The participants answered a semi-structured questionnaire and 
underwent a standardized physical examination. The questionnaire 
consisted of sociodemographic and medical history variables. The 
physical examination consisted of a general (orthopaedic/neurologicl 
examination for low back pain and the examination of the trigger 
point symptoms under study. The first observer performed the physi- 
cal and initial trigger point examination and was aware of the 
participant’s status. The findings were registered on a study form. 
The trigger point examination was also performed and registered by 
the second observer who did not know the participant’s status. The 
participant was already positioned on the examination couch at the 
moment the second observer started the examination. 

Ti-igger point exa~i~atjo~ 
The following two muscles were examined bilaterally for myofas- 

cial trigger points: TP,, M. quadratus lumborum: examined with the 
patient lying on his side with the uppermost arm abducted above his 
head and his knees bend, with the uppermost knee behind the other 
knee on the examining table (Travel1 1992); and TP,, M. gluteus 
medius: examined while the patient was lying prone; in the upper 
lateral quadrant of the buttock (Travel1 1992). 

The following symptoms of trigger points were studied. All char- 
acteristics except ‘limited stretch range’ were assessed by palpation 
in the muscles mentioned above: (1) localized tenderness = a spot of 
maximal tenderness; (2) referred pain = all patterns of referred pain; 
(3) palpable band = a taut band can be felt in the affected muscle; 
(4) twitch response = an involunta~ contraction of the muscle; (5) 
limited stretch range = lateral flexion for the quadratus lumborum 
muscle and adduction for the gluteus medius muscle were tested; (6) 
jump sign = patient vocalisation or withdrawal; (7) recognition = the 
patient recognises the pain as his or her pain. 

All the characteristics were scored as ‘present’ or ‘absent’. Pain 
was considered present when the patient labelled the sensation as 
pain. Referred pain was considered present when any referred pain 
was experienced by the patient on palpation of the painful spot. The 
pattern was recorded on a mannequin drawing. Limited stretch 
range was considered limited when there was a left to right differ- 
ence. 

According to the study protocol the second observer did not 
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perform the tests for limited stretch range because it required the 
patient standing up from the examination couch and moving around, 
thereby unblinding the situation. 

Obsewers 
The observers were an experienced general practitioner (RN.1 

who had received additional training in a rheumatology university 
hospital and medical students who had completed all their intern- 
ships and were on the threshold of their M.D. Each 3-month period, 
2 medical students were trained by the general practitioner. To- 
gether with the first author there always was a pool of 3 observers. 
Any combination of 2 observers could act as the first and second 
examiner. 

Instrumentation 
Prior to the data collection, a pre-study training was performed 

to ascertain that the observers had similar interpretations of all items 
of the physical and trigger point examination. The training consisted 
of the performance, interpretation and registration of the physical 
and trigger point examination. A force of ir2 kg applied with the 
index finger on a balance was trained as standard pressure. The 
trigger point examinations of pre-study patients were registered 
independently and compared and evaluated with the test patient 
present. On the items where the observers disagreed, the patient was 
examined together. The test patients were also asked to give feed- 
back on which of the observers pressed harder. 

During each 3-month period of the study the low back patients 
were asked to return after 2 and 4 weeks after the first examination 
to ascertain that the observers still performed similarly. The follow-up 
sessions were done similar to the pre-study practice examinations. 

Statistics 
The occurrence of the trigger point symptom(s) in non-specific 

low back pain patients is compared with the occurrence in controls. 
Chi-square statistics are used to detect statistically significant differ- 
ences t P < 0.05). 

A measure for reliability is kappa. It discounts for the proportion 
of agreement which is expected by chance alone. This study has 
selected a kappa of 0.5 as cut-off point of good reliability. The values 
of inter-rater agreement were calculated on the basis of the observa- 
tions at the left and right side of the body of low back pain patients. 
Thus the number of observations was 122 (2 X 61). 

All the analyses were performed with the Statistical Package for 
the Social Sciences, version 4.01. 
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Fig. 1. M. quadratus lumborum. A: LBP patients: B: controls. 
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TABLE II TABLE 111 

OC’CLJRRENCE OF TRIGGER POINT SYMPTOMS WITHOUT 

THE PRESENCE OF LOCALIZED TENDERNESS 
RELIABILITY OF THE TRIGGER POINT SYMPTOMS FOR 

THE QUADRATUS LUMBORUM AND GLUTEUS MEDIUS 

MUSCLE 

M. quadratus lumhorum 

Referred pain 

Palpable hand 

Lim. stretch range 

Twitch sign 

Jump sign 

Recognition 

M. gluteus medius 

Referred pain 

Palpable hand 

Lim. stretch range 

Twitch sign 

Jump sign 

Recognition 

Low back pain 

First/second 

observer(n) 

2/l 

O/l 

O/I 

(Ii I 

2/l 

I /I) 
I /o 

Controls 

First/second 

observer tn) 

u/n 

o/2 

Trigger point M. quadratus M. gluteus 
symptoms lumhorum medius 

Kappa (95% CL) Kappa (95% CL) 

Localized tenderness 0.73 (0.61-0.85) 0.58 (0.43-0.74) 

Referred pain 0.36 ( - 0.04-0.76) 0.46 to.1 8 - 0.74) 

Palpable hand 0.47 (0.28-0.68) 0.5 1 (0.34-0.69) 

Twitch sign 0.19 ( -0 38-0.77) - 0.02 t - 0.99-0.96) 

Recognition 0 57 to 38.-0.78) 0.58 (0.38-0.79) 

Jump sign 0.68 (0.53 --t:.X3) 0.71 (0.55-0.86) 

curred without the presence of localized tenderness in 
only 1 or 2 persons and always in patients. 

Results 

Occurrence of trigger point symptoms in low back pain 
patients and controls 

Low back pain patients and controls. In both muscles 
the occurrence of localized tenderness, jump sign, 
recognition and palpable band was much higher in 
patients tban in controls. Although a difference was 
found also for referred pain and twitch response, it did 
not reach statistical significance. Limited stretch range 
had a higher occurrence only in M. quadratus lumbo- 

rum. 
First und second obserl’er. The observations of the 

second blinded observer did not significantly differ 
from those of the first observer, neither in the low back 
pain patients nor in the controls (Figs. 1 and 2). 

Inter-rater reliability of the trigger point symptoms 

Localized tenderness. Without localized tenderness 
there is no trigger point, because localized tenderness 
is a prerequisite of a trigger point. Thus all frequencies 
displayed are frequencies on condition that localized 
tenderness was present (Figs. 1 and 2). The frequencies 
in Table II represent the frequencies without localized 
tenderness being present. For both muscles palpable 
band was a sign that seemed to occur without the 
presence of localized tenderness. In the quadratus 
lumborum it was even found in a significant number of 
controls. Except for referred pain some symptoms oc- 

The results in Table III show that localized tender- 
ness, jump sign and recognition in both the quadratus 
lumborum muscle and the gluteus medius muscle were 
reliable. Palpable band was only reliable in the M. 
gluteus medius. Twitch response was highly unreliable 
in both muscles. Because the second observer did not 
perform the tests for limited stretch range, the inter- 
rater reliability of this criterium could not be deter- 
mined. 

Trigger point occurrence and reliability 
If Simons’ (1990) major criteria localized tenderness 

and referred pain were applied, the occurrence of 
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TABLE IV 

TRIGGER POINT OCCURRENCE AND RELIABILITY 

Comparison between Simons’ 1990 criteria (localized tenderness and referred pain) and criteria found eligible in this study (localized tenderness 

and (jump sign or recognition). 

Trigger points 

Simons’ 1990 criteria 

Quadratus lumborum 

Gluteus medius 

This study criteria 

Quadratus lumborum 

Gluteus medius 

Low back pain 

No. of patients t%) 

6 (10%) 

8 (13%) 

22 (36%) 

21 (34%) 

Controls 

No. of patients (%) 

3 (5%) 

3 (5%) 

4 (6%) 

4 (6%) 

P Reliability 

Kappa (95% CL) 

NS * 0.36 (0.1X-0.74) 

NS + 0.46 ( - 0.04-0.76) 

Sf 0.66 (0.51-0.81) 

S’ 0.62 (0.45-0.79) 

* Fisher exact test (I-tailed), P < 0.05. 
+ ,y2 statistics, P < 0.05. 

trigger points in the quadratus lumborum muscle was 6 
(10%) in low back pain patients and 3 (5%) in controls 
and in the gluteus medius muscle 8 (13%) and 3 (5%), 
respectively. The differences between patients and 
controls were statistically not significant. The kappa 
was 0.36 for quadratus lumborum and 0.46 for gluteus 
medius (Table IV). 

(Simons 1990) or by pinching or pressing (McCain 
1988). The occurrence found in our study is the occur- 
rence when only the pressure technique is used. How- 
ever, in the sense of clinical significance none of the 
controls showed this sign. So it can very well be a 
pathognomonic sign. Other means of establishing this 
phenomenon like EMG are to be investigated (Fricton 
1985). 

Discussion Inter-rater reliability 

Symptom occurrence 
Symptoms are considered signs of disease or pathol- 

ogy when at the best the symptoms are present in 
patients with the disease and absent in persons without 
the disease. Trigger point symptoms are described on 
the basis of observations in clinical practice; the lesion 
is unknown. Therefore it is unknown which symptoms 
are pathognomonic and which are accompanying symp- 
toms. The difference in symptom occurrence in pa- 
tients and controls is interpreted as an indication of 
the discriminative ability of the specific symptom be- 
tween diseased and non-diseased. This is the case for 
localized tenderness, jump sign, recognition and palpa- 
ble band. Unfortunately, however, palpable band seems 
to occur without the presence of localized tenderness 
and often without the presence of pain complaints 
(Figs. 1 and 2). This raises certain doubts about the 
specificity of this symptom. 

The inter-rater reliability of the physical signs is of 
great importance when a syndrome has no gold stand- 
ard. Unreliable symptoms cannot form the core of a 
clinical syndrome and are preferably left out. In 
medicine reliability of different diagnostic routines are 
often unknown or disappointingly low (Sackett 1985) 
Studies that have investigated the reproducibility of 
physical signs in low back pain (Nelson 1979; Waddell 
1982; McCombe 1989) or of the presence of trigger 
points (Nice 1992) are no exception to this rule and so 
is this study. This study arbitrarily has selected a kappa 
of 0.5 as cut-off point of reliability as a result of this 
localized tenderness, jump sign and recognition in both 
the muscles are reliable. 

Although a difference in the occurrence between 
patients and controls can be found for referred pain, it 
does not reach statistical significance. Twitch response 
does not reach statistical significance either. In fact it 
is hardly registered. The occasional presence of the 
twitch response is not unexpected because according to 
clinical experience it is not a characteristic that can be 
found in the two muscles under study (Simons 1990). 
In various publications different techniques to elicit 
this response are described: by snapping palpation 
(Travel1 1983; Fricton et al. 1985) or by needling 

One can object that for the assessment of inter-rater 
reliability the observers are not equally informed about 
the patient’s status. The first observer could have been 
biased by the knowledge of the patients low back pain 
history or the patient’s status and could have been 
tempted to find more characteristics present in the low 
back pain patients. This is in contradiction with the 
fact that there are no great differences in the number 
of observations of the two observers (Figs. 1 and 2). 
Another objection could be the number of observers 
and the fact that different combinations of observers 
were used. This means that the reliability in our study 
can be considered ‘the worst case’ estimate. However, 
this situation resembles the actual situation in clinical 
practice and, in this respect, represents ‘the best possi- 
ble’ result. 



A problem of kappa is that it is very sensitive to 
small frequencies (Feinstein 19901. For this reason the 
values of kappa for twitch response and referred pain 
could have been restricted. 

The low reliability ievei for referred pain can be 
in~uenc~d by the description used in this study: “any 
referred pain pattern” was registered as present. In 
literature the descriptions of referred pain vary in 
different publications. Compare for instance “Char- 
acteristic patterns that are specific to individual mus- 
cles are referred from myofascial trigger points” 
(Travel1 1983) with “Tender spot must cause referral of 
pain (or change of sensation) at a distance of at least 2 
cm beyond the spot of local tenderness” (Simons 19901. 
Here it is obvious that a uniform description, prefer- 
ably validated by clinical research, will probabiy im- 
prove the inter-rater reliability. Unfortunately our data 
are nor suitable to stratify for the different referred 
pain options. 

This study suggests that from the 2 major criteria of 
Simons’ I990 definition only localized tenderness is 
clinically useful for the presence of a trigger point in 
the quadratus iumborum and gluteus medius muscle. 
Jump sign and recognition are also usefut. Unfortu- 
nately both symptoms require the patient’s reaction or 
interpretation to the doctor’s examination. This sug- 
gests that only the presence of either jump sign or 
recognition is required. 

The objective signs that require the doctor’s inter- 
pretation or point to a potentially underIying cause: 
twitch response, palpable band and referred pain are 
not found eligible in this study. 

The estimated occurrence (LO and I3%; Table IV) 
of trigger points, when Simons’ 1990 definition is used 
is less than the 30% found in other studies. This could 
be explained by differences in the location of the pain 
complaints, the diagnostic criteria used and the study 
population tCollce et al. 1990; Soots~ 1989; Nice 
1992). If the set of criteria found eligibIe in this study 
(localized tenderness and jump sign or recognition) is 
applied, the trigger point occurrence in the quadratus 
lumborum and gluteus medius muscle is between 34 
and 36% and afiows significant distinction between 
Leon-specific low back pain patients and controls. This 
is not the case with Simons’ 1990 definition. 

Concerning reIiabiIity there is a significant differ- 
ence between the use of Simons” 1990 definition or the 
set of criteria found eligible in this study. The set of 
criteria found eligible in this study results in good 
inter-rater reliability (kappa > 0.6) for the presence of 
trigger points in the quadratus lumborum and the 
gluteus medius muscle (Table IV>. Nice et al. (1992) 
have conducted an inter-rater agreement study in the 
itiocostalis lumborum and the longissimus thoracis 

muscle in low back pain patients. The definition they 
have used for the presence of a trigger point (‘localized 
tenderness and referred pain specific for each muscle’) 
resulted in reliability levels that did not exceed a kappa 
of 0.4. This is comparable with the reliability Ieveis 
found in this study for the definition of Simons (1990). 
In Nice’s study the number of observers was much 
greater (12 physiotherapists~ and only one pre-study 
training session was held (Nice et al. 1992). This stresses 
the need for multiple training sessions in medical prac- 
tice and research. 

This study suggests that the clinical usefulness of 
trigger points is increased when localized tenderness 
and the presence of either jump sign or patient’s 
recognition of his pain complaint are used as criteria 
for the presence of trigger points in the M. quadratus 
lumborum and the M. iiutehs medius. 
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