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Abstract
Background. Chronic non-specific neck pain is a
frequent complaint. It is a recognized medical and
socioeconomic problem and a frequent cause of
job absenteeism. In recent years, case reports about
myofascial pain syndrome (MPS) are emerging among
patients suffering from pain. MPS is a regional pain
syndrome characterized by myofascial trigger points
(MTrP) in palpable taut bands of skeletal muscle that
refer pain to a distance, and that can cause distant
motor and autonomic effects.
Objective. To assess the prevalence of active and
latent MTrPs in subjects suffering from chronic
non-specific neck pain.

Design. A population-based cross-sectional descriptive study was carried out from January 2012
to December 2014.

Setting. Three primary healthcare centers in Alcala
de Henares, Madrid (Spain).
Subjects. Two hundred and twenty-four participants
diagnosed by their family doctor with chronic nonspecific neck pain.
Methods. Participants were examined by a physical
therapist to determine the presence of MPS. Pain
descriptions from the subjects and pain body diagrams guided the physical examination. The subjects were not given any information concerning
MPS or other muscle pain syndromes.
Results. All participants presented with MPS. MTrPs
of the trapezius muscles were the most prevalent, in
93.75% of the participants. The most prevalent active MTrPs were located right (82.1%) and left (79%)
in the nearly-horizontal fibers of the upper trapezius
muscle. Furthermore, active MTrPs in the levator
scapulae, multifidi, and splenius cervicis muscles
reached a prevalence of 82.14%, 77.68%, and 62.5%,
respectively.
Conclusions. MPS is a common source of pain in
subjects presenting chronic non-specific neck pain.
Key Words. Myofascial Pain Syndromes; Physical
Therapy; Prevalence; Neck Pain; Myofascial
Trigger Point
Introduction
Neck pain is a frequent complaint in healthcare centers
with a prevalence ranging from 5.9% to 38.7% in the
general population [1,2], reaching a prevalence of
19.5% in Spain [3] and a prevalence of 13.8% in the
USA [4]. Each year, 0.6% of the general population develops disabling neck pain [5], leading to persistent pain
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in 67% of cases [6]. The literature suggests that the
main long-term consequences of neck pain are individual disability and job absenteeism, which are recognized
as significant public health and socioeconomic problems
[6,7]. Musculoskeletal injuries and disorders are the
most common medical causes the majority of illnessrelated work absenteeism of more than 2 weeks in
Spain [7], Norway [8] and Germany [9]; in the United
States back pain is the most common reason for filing
workers’ compensation claims and often causes lost
workdays [10]. In Spain, workers with chronic pain are
more likely to be absent from work and the duration of
this absenteeism tends to be prolonged [7]. The prevalence and incidence of work absenteeism involving neck
pain in Ontario, Canada, is 14.4% in women and 10.1%
in men [6]. Most of these studies described traumatic or
neurological chronic neck pain, classified according to
its origin. When the etiology of chronic neck pain is unknown, however, it is considered “non-specific neck
pain.” Non-specific neck pain, also referred to as mechanical neck pain, is diagnosed as cervical pain with or
without radiation without a known pathological basis as
the underlying cause of the complaints [11–13].
In recent years, several studies have emerged about
myofascial pain syndrome (MPS) among patients suffering from neck pain [14,15]. A recent study suggested
that dry needling of trapezius myofascial trigger points
(MTrPs) in office workers suffering from neck pain may
decrease subjective neck pain significantly [16].
MPS is the presentation of sensory, motor, and autonomic symptoms caused by MTrPs [17]. It is a regional
pain problem characterized by MTrPs in palpable taut
bands of skeletal muscle that refer pain to a distance
from the area where the point is located, and that can
cause distant motor and autonomic effects. An MTrP is a
hyperirritable nodule within a taut band of a muscle that
is thought to be caused by motor endplate dysfunction.
The MTrP area is painful on compression and can present with a characteristic referred pain pattern, motor
dysfunction, and autonomic phenomena [17]. MTrP were
categorized by Travell and Simons as either active or latent. While active MTrPs produce a spontaneous clinical
complaint of pain, latent MTrPs are clinically silent, and
they are painful only when properly stimulated by different
stimuli, such as pressure or needling. Both active and latent MTrPs may cause restricted range of motion and
weakness of the muscles harboring the MTrPs [17].
The aim of this study was to determine the prevalence
of MPS in subjects suffering from chronic non-specific
neck pain and to determine the prevalence of active
and latent MTrPs in this population.
Methods
Participants
Subjects diagnosed by their family physician with nonspecific neck pain lasting more than 6 months, between
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January 2012 and December 2014 at three primary
 de Henares, Madrid, Spain
healthcare centers in Alcala
were considered for inclusion in the study. Physicians
considered non-specific neck pain as cervical pain with
or without radiation whose etiology was unknown, without a known pathological basis as the underlying cause
of the complaints [11–13].
Participants who were taking antidepressant medication
[18], had fibromyalgia syndrome, infection, fever, cancer, or any systemic disease were excluded [19], as well
as participants with shoulder pathology, such as tendinopathy, impingement syndrome, capsulitis, or direct
trauma, and participants with pain of a traumatic, neurological or surgical origin, or who suffered from severe
disease, were pregnant or had had a recent delivery.
Once the participants were included in the study and
signed the informed consent, they were contacted for a
physical therapy (PT) assessment.
Two hundred and twenty-four participants (18 years or
older; 35.7% men and 64.3% women), out of 536 potential participants who met the inclusion criteria, agreed
to participate and gave their written informed consent.
The progression of the subjects through the various
phases of the study is shown in Figure 1.
Design
A population-based cross-sectional prospective study
was conducted. A non-probabilistic consecutive sampling design was used to select participants, forming a
representative sample of a population with chronic nonspecific neck pain. The study was approved by the
Ethics and Clinical Investigation Committee of the
Principe de Asturias Hospital (Madrid), and written informed consent was obtained from all participants.
Specific PT treatment for pain management was made
available to all participants identified with MPS after the
PT assessment.
Physical Therapy Assessment
During the PT assessment, demographic data were collected, including age, race, gender, marital status, body
mass index (BMI), work status, educational level, socioeconomic status, and information regarding the medical
history. Participants were asked about their neck pain.
The location, duration, and intensity of pain were recorded. Each participant marked the location of the
pain on a multiple-view diagram. The pain intensity was
recorded on a visual analogue scale. The participants’
pain descriptions and drawings of their pain pattern
guided the physical examination, to determine the cause
of pain. The participants were not given any information
concerning MPS or other muscle pain syndromes. A
physical therapist, experienced in the diagnosis of MPS,
performed the physical examinations. The diagnosis of
MPS was based on the four essential criteria proposed
by Simons et al. [17], shown in Table 1.
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Figure 1 Participant flow chart.

Table 1 Recommended criteria for identifying
myofascial trigger points [17]
Recommended essential criteria for identifying myofascial
trigger points
Taut band palpable (if muscle accessible)
Exquisite spot tenderness of a nodule in a taut band
Patients recognition of current pain complaint by pressure
on the tender nodule (for active myofascial trigger
points)
Painful limit to full stretch range of motion

In the clinical setting, MTrPs are identified by physical
examination [18]. Recent studies have shown that clinicians with adequate training in muscle palpation techniques have a high degree of reliability in identifying
MTrPs [17,20–23]. The most widely used diagnostic criteria [17] (Table 1) have good overall interrater reliability
[20–22]. The examiner in this study had extensive experience in the examination and treatment of MTrPs.
According to Simons et al. [17] the muscles that refer
pain to the posterior neck area are the trapezius, multifidi, splenius cervicis, levator scapulae, and infraspinatus
muscles. All these muscles, except the infraspinatus,
were examined for the presence of active or latent

MTrPs. The infraspinatus muscle is mostly involved in
shoulder pain. Once participants had described their
pain pattern, the examiner started the physical examination by locating MTrPs. The trapezius, levator scapulae
and splenius cervicis muscles are easily identified. All
essential diagnostic criteria for the diagnosis of their
MTrPs were present (Table 1) [17]. Due to their deep location, MTrPs in the multifidi muscles are more difficult
to diagnose. Subjects were in the supine position to facilitate optimal relaxation of the overlying muscles. The
finding of a painful nodule when rubbing the muscle in a
longitudinal direction halfway between the spinous and
transverse processes [17] was considered indicative of
the possible location of an MTrP. As stated by the diagnostic criteria proposed by Simons et al. [17], the finding
of a taut band is not considered essential in nonaccessible muscles. In the multifidi muscles, the diagnosis of active MTrPs was made when the subjects presented with exquisite spot tenderness in a palpable
nodule, with recognition of the current pain complaint
with 10-second pressure, and a painful limit on cervical
flexion.
Data Analysis
Sample Size Calculations
To evaluate the prevalence of MPS in subjects suffering
from chronic neck pain, we recruited 224 participants.
Sample-size estimation was done assuming a MPS
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prevalence of 83%, based on an earlier study [24]. With
such a sample size, a prevalence difference of 20% can
be detected with a power of 95%, setting the type 1
error at 0.05, and allowing for a 3% drop-out rate using
GRANMO (7.12 version. Research Institute del Mar
Hospital, Spain, 2012).

Statistical Analysis
The Statistical Package for the Social Sciences software
(15.0 version) (SPSS Inc., Chicago, IL, USA, 2008) was
used for the statistical analysis.
Qualitative data were represented by absolute and relative frequencies, and quantitative data were calculated
by computing the mean and standard deviation (SD) or
median and interquartile range (IQR) of each variable,
for parametric and non-parametric data respectively.
The Kolmogorov Smirnov or Shapiro-Wilk tests were
used to determine normality.
The Kruskal Wallis and Mann-Whitney U tests were
used to analyze the association between MPS in participants suffering from non-specific neck pain and occupation, exercise, analgesics and sex. Differences were
considered statistically significant when the P
value < 0.05.
Results
All contacted participants completed the assessment.
For a descriptive summary of the variables see Table 2.
No associations were found between neck pain and occupation, exercise and analgesics use (Table 3).
Prevalence of MPS
The prevalence of MPS among non-specific-neck-pain
patients was 100%. The prevalence of the MTrPs
included in this study is summarized in Table 4. The
most prevalent active MTrPs in the trapezius muscles
were identified in 93.75% of the subjects, in the levator
scapulae in 82.14%, and in the multifidi in 77.68% of
the subjects. MTrPs in the splenius cervicis reached a
prevalence of 62.5%.
The most prevalent active MTrP diagnosed were located
right and left (82.1% and 79%, respectively) in the middle of the more nearly-horizontal fibers of the upper trapezius muscle.

addressing the prevalence of MPS among subjects with
chronic non-specific neck pain. In addition, this study
determines the prevalence of both active and latent
MTrPs in this population, for individual muscles (left trapezius, right trapezius, etc.) and more in general (general prevalence of trapezius muscle, etc.).
According to the predominant MTrP hypothesis, pain
and muscle dysfunction are well-known consequences
of active and latent MTrPs [17,28]. Contributing factors
to the high prevalence of MPS among subjects with
chronic non-specific neck pain are a variety of mostly
mechanical factors, such as postural dysfunction, inadequate rest, and overstretching, over-shortening or
more generally, overloading of muscles [29,30]. Several
research studies have confirmed increased concentrations of multiple biochemicals associated with inflammation, pain and intercellular signaling in the immediate
vicinity of active MTrPs [31–33]. Muscles can refer pain
to the posterior neck area [17], and in the current study
all 224 participants with chronic non-specific neck pain
presented with MTrPs relevant for their current pain
complaint. Furthermore, when subjects suffer from neck
pain, they often present with a loss of strength [34,35],
a decrease in cervical range of motion [36], and altered
muscle activation patterns [34], which may act as perpetuating factors [17,18] leading to a vicious cycle, that
can be broken with the comprehensive treatment of the
patients [16].
Patients with chronic neck pain present with electromyographic abnormalities [37,38]. In addition, mechanical stress applied to the endplate region by tensing the
motor nerve may, at least in rodents, produce similar
EMG abnormalities as in MTrPs [39,40], reinforcing that
muscle tightness, produced by static positioning of the
head and neck may lead to the development of MTrPs,
neck pain and eventually to chronic non-specific neck
pain.
The results of the current study are in agreement with
the findings of a recent study of dry needling treatments
of MTrPs in the trapezius muscles in patients with neck
pain. After treatment the complaints of neck pain
resolved [16], which suggests that MTrPs could be considered causative in the development of neck pain.
Although the researchers reported excellent results, they
suggested that other muscles besides the multifidi, splenius cervicis, and levator scapulae muscles should be
taken into account for future studies of neck pain [16].
The evaluation of patients with non-specific neck pain
should include an assessment of the presence of MTrPs
to better establish optimal treatment programs.

Discussion
Although the prevalence and incidence of MPS have
been studied in various patient populations [23], including patients in an internal medicine practice [25], patients diagnosed with fibromyalgia [26], and patients
with shoulder girdle pain [27], among others, to the best
of our knowledge, this is the first published study
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Some researchers have reported that high visual stress
combined with static positions of the neck and shoulder
during work activities may predispose the cervical
muscles to getting tight and to the development of
MTrPs [18,30,41–43]. The current study offers some
support for this notion, although only 30% of our participants were office workers exposed to high visual stress
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Table 2

Characteristics of participants

Variables
Demographic data
Women
Men
Age (years) mean (SD)
Body mass index mean (SD)
Right-handed
Physical activity practice mean (SD)
Physical activity hours/week
Any medical treatment**
Osteopenia
Osteoporosis
Artrosis
Metal allergy
Hypothyroidism
Anti-agregants
Anticoagulants
Computer (hours/day)
Job characteristics***
Mean hours/day work mean (SD)
Prolonged standing
Highly repetitive work
Working with the hands
lifted to shoulder height or higher
Heavy lifting
Vibratory tool
Typing
Sedentary work positions (working, sitting)
Static position of neck and shoulder
Symptoms*
VAS scores
PPT trapezius (kg/cm2)
PPT levator scapulae (kg/cm2)
PPT splenius cervicis (kg/cm2)
PPT multifidi (kg/cm2)
ROM flexion/extension 
ROM rotation 
ROM inclination 
Strength right rotation (N)
Strength left rotation (N)
Strength right inclination (N)
Strength left inclination (N)
Strength flexion (N)
Strength extension (N)

N ¼ 224

144 (64.3%)
80 (35.7%)
51.4 (15.4)
26.3 (4.2)
199 (88.8%)
111 (66.5)
2 (6)*
111 (49.1%)
4 (1.8%)
9 (4%)
80 (35.7%)
2 (0.8%)
12 (5.4%)
5 (2.2%)
0
0 (2)*
7,8
130
162
174

(1)
(58.8%)
(72.3%)
(76.6%)

127
18
72
77
84

(56.7%)
(8%)
(32.1%)
(34.4%)
(37.5%)

5
2
2
1.9
2.2
100
105
60
75
75
75
75
70
80

(2,15)
(0,75)
(0,74)
(1)
(0.98)
(20)
(30)
(10)
(30)
(37.5)
(37.75)
(40)
(48)
(43.5)

and static positions of the neck and shoulders. Others
have reported, that during low-level contractions of the
trapezius muscle, specific smaller motor units may be
recruited first and de-recruited last [29,44,45] which can
also lead to the development of work-related MTrPs in
the upper trapezius muscle [17,25,41,43]. Our study
seems to support a correlation between neck pain and
the trapezius muscle as 93.2% of our participants presented with active MTrPs in the trapezius muscle, taking
into account that only approximately one-third of our
participants were office workers. Thus, neck pain could
be related more to the postural issue, inadequate rest
or overload [29,46] than related to the computer work
itself.
Regarding latent MTrPs, Lucas et al. established a high
prevalence of latent MTrPs (89%) in healthy subjects
[28], which seems to conflict with our 12.95% prevalence of subjects with latent MTrPs in the trapezius
muscle. All participants suffered from chronic nonspecific neck pain, while the subjects of Lucas et al.
[28] were healthy subjects. Moreover, the majority of the
subjects of our study presented with active MTrPs, and
MTrPs cannot be diagnosed simultaneously as active
and latent [28]. Latent MTrPs in healthy subjects, however, could become active when the muscle is exposed
to temporary or sustained mechanical overload
[17,25,29,30,41,43–46]. We suggest that chronic neck
pain may be initiated and maintained as a consequence
of the MTrPs themselves.
The diagnosis of MTrPs is actually one of the limitations
of our study. Despite the lack of validated diagnostic criteria for the identification of MTrPs [18], the diagnostic
criteria used in our study [17] are commonly used in scientific studies and in clinical practice. The use of trained
experienced examiners makes these criteria highly reliable [21,22,47]. The examiner of our study was a fully
qualified trained physical therapist with more than 15
years of experience in the diagnosis and treatment of
MTrPs.
Although experience and training do contribute to improved reliability, we may have introduced a potential
bias as only one examiner collected the data, which
could be considered a limitation of our study. Future
studies may want to consider having multiple examiners,
which unfortunately was not possible in our clinical
setting.



¼ degrees; N ¼ Newtons.
*Median (interquartile range) for non-parametric data [Md
(IQR)].
**Includes: NSAIDs, paracetamol, statins, anti-diabetes medication, antihistamines, calcium, chondrosan/chondrosulf/chondroitin, anticonceptive pills, antihypertensive drugs, antiagregant drugs, anti-coagulant drugs.
***Excluded retired and unemployed.

Another possible limitation of the study is the fact that
all subjects came from three primary care centers of
 de Henares, Madrid.
Alcala
Although this study found a high prevalence of MPS
among subjects with chronic non-specific neck pain,
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1.6 (0.8)

1.33 (1.27) 1.9 (1.01)
2.5 (1.13) 0.685

P value

0.286

2.2 (0.85) 2.36 (0.97) 0.353

1.6 (0.9) 1.9 (1.18)

2 (0.77) 1.75 (0.825) 0.172
1.6 (0.7) 2 (0.695)
0.499

No

No

P value

2.6 (1.07) 2.25 (0.9)

1.35 (1.43) 1.675 (1)
0.404

0.559

2 (1.03)
1.9 (0.74) 0.559
1.45 (0.69) 1.875 (0.65) 0.136

Yes

Pain killers**
Women

2
2
2
2
1.6
1.8
2.1
2.5

(0.51)
(0.98)
(0.8)
(0.5)
(1)
(0.5)
(1)
(1)

196
190
143
121
104
104
144
136

(87.5%)
(84.82%)
(63.84%)
(54.02%)
(46.43%)
(46.43%)
(64.29%)
(60.71%)

Total (%)

Md (IQR) PPT
(kg/m2)
2
2
2
2.3
2
2.3
2.75
5

(0.75)
(0.43)
(1.15)
(1.05)
(0.575)
(0.55)
(1.35)
(3.95)

Md (IQR)
PPT (kg/m2)

Latent

22
18
9
14
6
10
14
11

(9.82%)
(8.04%)
(4.02%)
(6.25%)
(2.68%)
(4.46%)
(6.25%)
(4.91%)

Total (%)

MTrPs

Trapezius
Levator
Scapulae
Splenius
Cervicis
Multifidi
Trapezius

Group of
muscles

Md(IQR) ¼ median (interquartile range) for non-parametric data; PPT (kg/m2) ¼ pressure pain threshold.

Right trapezius
Left trapezius
Right levator scapulae
Left levator scapulae
Right splenius
Left splenius
Right multifidi
Left multifidi

Muscles
one by one

MTrPs

Active

140 (62.5%)
174 (77.68%)

2.2 (0.98)

184 (82.14%)

2 (0.74)
1.9 (1)

210 (93.75%)

Total (%)

MTrPs

2 (0.75)

Md (IQR)

Active

P value

1.65 (1.02) 0.69

2.75 (0.55)

2.3 (0.5)

2.025 (0.1)

2.15 (0.75)

Md (IQR)
PPT (kg/m2)

Latent

21 (9.38%)

15 (6.7%)

20 (8.93%)

29 (12.95%)

Total (%)

MTrPS

2.06 (0.76) 2.45 (0.97) 0.129

1.6 (1)

1.8 (0.75) 1.96 (0.59) 0.344
1.85 (0.85) 1.75 (0.7) 0.477

Men

Sex**

Table 4 Prevalence of MTrPs in muscles and muscle group with N ¼ 224. PPTs values are expressed in median (interquartile range).
Percentages represent number of participants who present with that MTrP

Md (IQR) ¼ median (interquartile range).
*Kruskal Wallis Test.
**Mann-Whitney U Test.

2.25 (0.795) 2.55 (1.19) 2 (0.89)

0.121

1.75 (0.66) 0.033
2.03 (0.75) 0.137

1.65 (0.68)

Exercise**
P value Yes

1.96 (0.84) 2.08 (1.01) 1.97 (0.95)
1.4 (0.575) 1.82 (1)
1.95 (0.49)

Static head Hands over Hands under
position
shoulders shoulder
Inactive

Profession*

Association between pain pressure threshold and profession, exercise, medication, and sex

Trapezius
Levator
scapulae
Cervical
esplenius
Cervical
multifidi

Md(IQR)

Table 3
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diagnostic associations between a diagnosis of chronic
non-specific neck pain and MTrPs have not yet been
performed. Thus, establishing MPS as one of the diagnostic criteria for non-specific neck pain could be a new
interesting line of research for future studies. It could
also be interesting to obtain data about the prevalence
of latent MTrPs in these muscles in people without neck
pain. Larger multicenter studies taking into account longer pain duration, high pain intensity, poor quality of
sleep and repetitive stress [48] are needed to confirm
that our results can be extrapolated to other samples.
Conclusions
Myofascial pain syndrome is a common source of pain
in chronic non-specific neck pain. All participants of the
study presented with MTrPs in the trapezius, multifidi,
splenius cervicis, or levator scapulae muscles associated with their neck pain. We conclude that the MPS
examination is essential in the diagnosis of non-specific
neck pain [49].
Acknowledging the prevalence of MPS and understanding the severity and persistent nature of MPS are important when evaluating and treating patients with
chronic non-specific neck pain.
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