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Reliability of quantitative sensory testing on myofascial trigger
points in the upper trapezius muscle of individuals with chronic
neck pain
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SUMMARY

OBJECTIVE: The objective of this study was to measure the intra- and inter-rater reliability of the quantitative sensory testing for measuring the
thermal pain threshold on myofascial trigger points in the upper trapezius muscle of individuals with chronic neck pain.

METHODS: Thirty female participants were included, aged between 18 and 45 years and with bilateral myofascial trigger points, active and
centrally located in the upper trapezius muscle. Two measurements with quantitative sensory testing were performed by each examiner at an
interval of 1 week between them.

RESULTS: We observed substantial reliability for the intra-rater analysis (intraclass correlation coefficient ranging between 0.876 and 0.896) and
excellent reliability for the inter-rater analysis (intraclass correlation coefficient ranging between 0.917 and 0.954).

CONCLUSION: The measurement of the thermal pain threshold on myofascial trigger points in individuals with chronic neck pain has acceptable

reliability values, supporting the use of the quantitative sensory testing in the research setting and the clinical environment.
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INTRODUCTION

Neck pain is currently the most prevalent musculoskel-
etal disorders, with an estimated involvement of 50% of
the population’. Different anatomical structures may be
involved in the pathological process of neck pain, such as
ligaments, tendons, nerve roots, and, in particular, the myo-
fascial component?.

Studies show that individuals with musculoskeletal disor-
ders have vascular, metabolic, electromyographic, and ther-
mographic changes®*. In addition, a common clinical sign in
patients with neck pain is the presence of myofascial trigger
points, especially in the upper trapezius muscle’.

Regarding the assessment of myofascial pain, Simons et al.’
presented the method of diagnosing the myofascial trigger
points centered on palpation and, in general, this is the most
accepted method both in research studies and the clinical prac-
tice. However, due to the complexity existing in the evalua-
tion of the painful experience, other methods have been used

to complement such assessment, such as algometry, thermog-
raphy?, and skin impedance®.

Within this context, quantitative sensory testing (QST) is
another plausible tool to be used in the presence of myofas-
cial trigger points, since it involves a set of methods to assess
somatosensory function, including measuring the presence of
hyperalgesia and allodynia’. It is noteworthy that the myofascial
trigger points actively participate in the peripheral and central
sensitization processes, as highlighted by important studies®°.

Nevertheless, despite the evaluative potential of the QST in
patients with myofascial trigger points, for the correct clinical
use of this tool, it is necessary to identify the amount of error
inherent to the use of the QST in this population. Thus, the
aim of this study was to evaluate the intra- and inter-rater
reliability of the QST in measuring thermal pain thresholds
on myofascial trigger points in the upper trapezius muscle in
patients with chronic neck pain. The hypothesis of this study
is that the QST has adequate reliability.
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METHODS

Ethical aspects

The project was approved by the Research Ethics Committee of
the institution (opinion number 030643/2013), and the data
collection was carried out at the Physiotherapeutic Resources
Laboratory. The recruitment of volunteers took place in the
communities near the university through verbal dissemination,
posters, and social media. Once selected, the volunteers were
instructed about all the study procedures, objectives, and char-
acteristics, and validated their participation by signing the free

and informed consent form.

Study design

This is a reliability study of the QST instrument for measur-
ing the painful response to heat and cold stimuli on myofas-
cial trigger points in women with chronic neck pain, consid-
ering different times and different examiners. The researchers
responsible for performing the examination were unaware of
the participants’ pain characteristics (i.e., pain intensity, pres-
sure pain threshold, chronicity, and disability).

Sample

The sample calculation considered a confidence coefficient of
0.95 and confidence interval amplitude for the intraclass cor-
relation coefficient (ICC) of 0.30. In addition, the calcula-
tion was performed to detect moderate reliability (ICC=0.75)
according to the study conducted by Fleiss''. Thus, a minimum
sample size of 24 participants was estimated. The processing
of the sample calculation was performed based on the study
conducted by Bonett'2.

As diagnostic criteria for chronic neck pain, a score of 25 on
the Neck Disability Index (NDI), a score of 23 on the Numeric
Pain Rating Scale (NPRS) at rest or during active cervical move-
ment, and the presence of pain for more than 3 months were
considered. In addition, the volunteers had bilateral and active
myofascial trigger points in the upper trapezius muscle identi-
fied according to the diagnostic criteria established by Simons
et al.’ and Gerwin et al.”?, as follows: presence of a tense band
in the upper trapezius muscle; presence of a hypersensitive
point within the tight band; local twitch in response to palpa-
tion of the tight band; and reproduction of referred pain due
to compression of 2.5 kg/cm? on the trigger point.

The myofascial trigger point was considered active when the
participant presented spontaneous pain or reported a familiar
pain while performing the compression®. Diagnostic criteria
were applied by a physical therapist with 8 years of experience
in myofascial pain.
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Exclusion criteria were: history of cervical trauma; head, face,
or cervical surgery; cervical hernia; degenerative spinal diseases;
having undergone physical therapy treatment for neck pain in
the last 3 months; use of analgesics, anti-inflammatory drugs,
or muscle relaxants in the last week; and presence of systemic

or autonomic diseases or diagnosis of fibromyalgia.

Assessment procedures

"The assessment procedures were cartied out as follows: a researcher
with experience in measuring the painful experience applied
the pain assessment instruments and identified the presence
of myofascial trigger points at an initial moment; in a second
moment, two other examiners previously trained and famil-
iarized with the use of the QST carried out the evaluations of
the thermal pain threshold in two moments at an interval of
1 week between them'.

Data to fit the participants in the eligibility criteria were
initially collected. The NPRS was used to assess pain intensity"’,
the NDI was used to assess the neck disability in the presence
of pain'®, and the pressure pain threshold assessment was per-
formed using a digital algometer model PTR-300 (Instrutherm,
Sao Paulo, Brazil)V.

Quantitative sensory testing

The evaluation of the thermal pain threshold was performed
using the QST (TSA II Neurosensory Analyzer, Medoc, Ramat
Yishai, Israel). The environmental evaluation remained at a
controlled temperature of 23°C. For collection, the participant
maintained the sitting position and the examiner positioned the
equipment electrode over the myofascial trigger points in the
upper trapezius muscle. The order of the side to be evaluated
was defined by drawing lots before each evaluation.

For collection, three repetitions of the test were performed
for each stimulus (hot or cold): the thermal pain threshold with
heat had an initial temperature of 32°C and a maximum of
50°C, while the cold had an initial temperature of 32°C and
a minimum of 0°C.

The volunteer was initially familiarized with the instru-
ment: a test was performed in the palm region of the hand.
During the examination on the trigger point, the volunteer
was instructed to interrupt the procedure by pressing a switch
whenever the temperature caused her pain, and the tempera-
ture value was then recorded. For statistical analysis, the mean
of the three repetitions was used.

Statistical analysis
This study was carried out based on the Guidelines for Reporting
Reliability and Agreement Studies (GRRAS)'®, and the ICC was
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used to determine the intra- and inter-rater reliability of the ther- Mean pain intensity was 3.07 points (SD=1.57) at rest
mal pain threshold, with its respective 95% confidence interval, and 4.97 points (SD=3.69) after active cervical movement,
standard error of measurement, and minimum detectable difference with mean pain chronicity of 41.00 months (SD=32.36).

(MDD). The interpretation of the ICC value was based on the Fleiss Mean disability was 10.07 (SD=3.81). The pressure pain

study: low reliability (ICC<0.40), moderate (ICC between 0.40 thresholds on the left and right myofascial trigger points were

and 0.75), substantial (ICC between 0.75 and 0.90), and excellent 1.77 kg/cm? (SD=0.44) and 1.78 kg/cm? (SD=0.52), respec-

(ICC>0.90)". Data processing was performed in the Statistical tively. The thermal pain threshold values of the two evaluators
Package for the Social Sciences, version 17.0 (Chicago, IL, USA). are given in Table 1.

Table 2 presents the intra-rater reliability values of the

QST measurement. Substantial reliability was observed, with

RESULTS ICC values between 0.876 and 0.896, SEM between 1.03 and
Forty volunteers were recruited, but 11 were excluded for 3.38°C, and MDD between 2.85 and 8.99°C.
not reaching the inclusion criteria. The final sample consisted The inter-rater reliability values demonstrated excellent

of 29 women, who were right-handed with a mean age of reliability, with ICC values between 0.917 and 0.954, SEM
22.03 years [standard deviation (SD)=3.66] and a mean body between 0.68 and 2.17°C, and MDD between 1.88 and 6.01°C
mass index of 23.52 kg/m?* (SD=3.55). (Table 3).

Table 1. Values of the thermal pain threshold (°C) evaluated using quantitative sensory testing according to the measurements of the two
evaluators (n=29).

QST

RUT heat 44.40(2.99) 45.53(2.89) 44.29 (2.96) 44.62(3.13)
RUT cold 18.72(9.47) 15.39 (10.07) 18.07 (8.86) 17.01(9.57)
LUT heat 44.07 (3.18) 45.38(3.19) 43.69(2.89) 44.45 (3.02)
LUT cold 19.57(8.89) 15.88(10.68) 17.49(9.27) 17.02 (8.78)

Values are shown as mean (standard deviation).
RUT: right upper trapezius; LUT: left upper trapezius.

Table 2. Intra-rater reliability of the measurement of the thermal pain threshold in patients with chronic neck pain (n=29).

QST ICC 95% ClI SEM (°C) SEM (%) MDD (°C) MDD (%)
RUT heat 0.876 0.740,0.941 1.04 2.30 2.87 6.38
RUT cold 0.879 0.745,0.942 8185 18.50 8.99 51.28
LUT heat 0.896 0.781,0.950 1.038 2.30 2.85 6.37
LUT cold 0.895 0.779,0.950 291 16.87 8.07 46.75

QST: quantitative sensory testing; RUT: right upper trapezius; LUT: left upper trapezius; ICC: intraclass correlation coefficient; Cl: confidence interval; SEM:
standard error of measurement; MDD: minimum detectable difference.

Table 3. Inter-rater reliability of the measurement of the thermal pain threshold in patients with chronic neck pain (n=29).

RUT heat 0.948 0.892,0.975 0.68 1.53 1.88 4.24
RUT cold 0.954 0.904,0.978 2.09 11.36 579 3149
LUT heat 0.917 0.825,0.960 0.87 1.99 242 552
LUT cold 0.943 0.881,0.973 217 11.70 6.01 3243

QST: quantitative sensory testing; RUT: right upper trapezius; LUT: left upper trapezius; ICC: intraclass correlation coefficient; Cl: confidence interval; SEM:
standard error of measurement; MDD: minimum detectable difference.
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DISCUSSION

The present study showed adequate reliability in the thermal
pain threshold on myofascial trigger points in the upper tra-
pezius muscle while considering different times and different
examiners. The evaluation of the pain threshold using a heat
stimulus showed a smaller amount of error than the evaluation
of the pain threshold by the cold stimulus due to the greater
variability than the perception of pain with cold. Thus, the
thermal pain threshold can be used in the clinical context to
assess the somatosensory system as an outcome measure of
clinical interventions.

Clinical research on pain is constantly growing due to the
emergence of new assessment tools and methods and, in this
context, the QST is widely used for the assessment of skin
sensation and the sensitive assessment of deep tissues, such as
muscles, fascia, ligaments, and viscera”. In addition, the QST
is able to inform about the functionality of the somatosensory
system, quantifying the presence and intensity of sensory phe-
nomena (such as loss or gain of function, hyperalgesia or hypo-
algesia, and allodynia), thus contributing to the assessment of
various painful conditions**?!.

With an increase in the clinical use of the QST in different
conditions, there is a need for studies to ensure the reliability of
this instrument in each specific clinical condition. A systematic
review investigating the reliability of thermal QST observed
that in 21 studies included, only 5 had high methodological
quality. In addition, most studies have been done in healthy
patients and in diseases that involve the nervous system, such as
neuropathies®. The present study was carried out with method-
ological rigor based on the GRRAS'™. Another important point
of our study is to verify the reliability in a sample not reported
yet in published studies, i.e., myofascial pain.

Considering the reliability of the QST in other painful
conditions, some studies have investigated orofacial pain®,
knee osteoarthritis*, and musculoskeletal traumatic injury®.
Our results found the ICC values similar to the ones in the
aforementioned studies, indicating a pattern of error in the
measurements performed with the QST, regardless of the pop-
ulation with pain studied.
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