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Association Between Clinical and Neurophysiological
Outcomes in Patients With Mechanical Neck Pain
and Whiplash-associated Disorders

Matteo Castaldo, PT,* 1 Antonella Catena, PT,*
Alessandro Chiarotto, PT, MSc,§ Jorge H. Villafaiie, PT, PhD, MSc,||
César Fernandez-de-las-Perias, PT, PhD, Dr Med Sci, 9
and Lars Arendt-Nielsen, PhD, Dr Med Scit

Objectives: To investigate the association between pain, disability,
trigger points (TrPs), and pressure pain thresholds (PPTs) in
patients with mechanical neck pain (MNP) or whiplash-associated
disorders (WAD).

Materials and Methods: In total, 46 MNP and 51 WAD patients
underwent a physical examination consisting of cervical range of
motion, PPTs in the upper trapezius and tibialis anterior muscles,
TrPs examination in the upper trapezius, and collection of clinical
data including disability, pain intensity, and spontaneous
symptomatic pain area.

Results: A significantly moderate positive association between pain
and disability was found in both groups (P < 0.01). Significantly
negative associations between pain intensity and PPT in the upper
trapezius (P = 0.008 and 0.041), pain and PPT in tibialis anterior
(P = 0.015 and 0.038), disability and PPT in upper trapezius (both,
P =0.006) were also found in both MNP and WAD groups.
Individuals with MNP showed significantly positive association
between pain area and disability (P = 0.034) and negative associ-
ation between disability and PPT in the tibialis anterior
(P =10.003). Patients with active TrPs in the upper trapezius
exhibited higher intensity of neck pain, higher neck disability, and
lower PPTs than those with latent TrPs in upper trapezius in both
groups.

Discussion: The association between pain, disability, and PPTs is
common in patients with neck pain regardless of the origin of neck
pain. The presence of active TrPs was related to higher pain
intensity and related-disability and lower PPTs.
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N eck pain is a frequent musculoskeletal disorder asso-
ciated with disability and economic health costs' and it
is classified as the 4th highest cause of years lived with
disability by the Global Burden of Disease studies.? It has
been estimated that around 70% of the general population
will experience neck pain symptoms at some time during
their lives.> The prevalence of cervical spine symptomatol-
ogy in the general population ranges between 10% and
15%, with a higher prevalence in females.?

Neck pain can have 2 different forms of main patho-
genesis: traumatic (ie, whiplash-related neck pain) or
mechanical neck pain (MNP). MNP, which affects 45% to
54% of the general population at some time during their
lives, has a multifactorial origin including >1 of the fol-
lowing: poor posture, anxiety, depression, or neck strain.*
In contrast, whiplash-associated disorders (WAD) are
mainly associated with motor vehicle accidents affecting up
to 83% of the individuals involved in car collisions.” WAD
represents a significant public health problem, both in terms
of direct and indirect health care costs,%’ and may lead to
psychological disorders in some patients.®

Regardless of the origin of the pain, a substantial pro-
portion of individuals develop chronic symptoms (especially
middle-aged women”'%) with the influence of multifactorial
aspects (eg, pain duration, psychological factors, post-
traumatic stress in WAD).

Myofascial trigger points (TrPs) are suggested to play
an important role in both MNP!! and WAD!? by acting as
peripheral sources of nociception. The peripheral noci-
ceptive drive can facilitate central sensitization mechanisms
in these patients.!-14

The duration of the peripheral nociceptive input seems
to play a crucial role in the maintenance of sensitization.!?

A previous study observed that individuals with MNP
exhibit less active TrPs in the neck-shoulder muscles than those
with WAD.!® This may be 1 potential factor explaining the
higher sensitization exhibited in WAD.!7!8 Previous studies
reported that MNP is associated with localized, but not
widespread, pressure pain hypersensitivity, whereas WAD is
featured by both conditions.!”-!® It is important to consider
that development of widespread pressure pain hypersensitivity
is present in patients with WAD as early as 1 month after the
car accident.!® Therefore, it would be relevant to identify
potential common features associated with this widespread
pressure pain sensitivity to prevent its development by apply-
ing early therapeutic interventions.

Pressure pain thresholds (PPTs) are often used as a
quantitative pain assessment tool to determine the presence
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of widespread pressure pain hypersensitivity in both clinical
and research settings. It is well accepted that decreased
PPTs in the injured area, that is, the cervical spine, poten-
tially reflect mainly peripheral sensitization, whereas
decreased PPT in uninjured tissue (eg, tibialis anterior
muscle) may indicate mainly widespread pressure pain
hypersensitivity (central sensitization).!*-20

Since MNP (nontraumatic) and WAD (traumatic)
potentially have different pathogenesis, a better under-
standing of the possible influence of clinical features (pain
intensity, related-disability, spontaneous pain area) and the
presence of active and/or latent TrPs in widespread pressure
pain hypersensitivity can assist clinicians in determining
better therapeutic programs. To the best of the authors’
knowledge, no previous study has investigated if the asso-
ciations between clinical features, TrPs, and widespread
pressure pain hypersensitivity are different in individuals
with MNP and WAD.

The aims of the current study were to investigate the
associations between clinical features in MNP and WAD. It
was hypothesized that the associations between pain, dis-
ability, and TrPs with widespread pressure pain hyper-
sensitivity would be higher in patients with WAD than in
those with MNP.

MATERIALS AND METHODS

Participants

Consecutive patients with neck pain for at least 3
months who sought treatment were screened in a private
physical therapy clinic, Poliambulatorio Dalla Rosa Prati,
Parma (Italy). For the WAD group, patients were eligible if
they met grade I or II (pain and musculoskeletal signs, but
absence of neurological signs) of the Quebec Task Force
Classification of Whiplash Associated Disorders.2! MNP
was defined as generalized neck and any shoulder pain with
cervical symptoms provoked by sustained neck postures,
neck movement, or palpation of the cervical musculature not
associated with whiplash.?? Patients from both groups were
included if they had neck pain for at least 3 months and if
they presented with neck pain at the evaluation (at least “1”
on numerical pain rating scale [NPRS] scale). Patients from
both groups were excluded if they exhibited any of the fol-
lowing criteria: (1) previous history of neck surgery; (2) any
therapeutic intervention for the cervical spine the previous 3
months; (3) “red flag” (eg, infections, malignancy, fracture,
rheumatoid arthritis, osteoporosis); (4) diagnosis of fibro-
myalgia syndrome according to the American College of
Rheumatology. Written informed consent was obtained
from all patients according to the Declaration of Helsinki.
The study was approved by the local Ethics Committee. All
examinations were performed by an assessor blinded to the
patient’s diagnosis.

Cervical Range of Motion (Physical Outcome)
Cervical range of motion was recorded in flexion,
extension, both lateral-flexion and both rotations with a
goniometer.2> Two measurements were recorded for each
motion and the mean was used in the main analysis.
Recently, it has been determined that the SE of measurement
for cervical range of motion ranges from 5.3 to 9.9 degrees.>*

PPTs (Neurophysiological Outcomes)
PPT, defined as the amount of pressure applied for the
pressure sensation to first change to pain, was assessed
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using an electronic algometer (Somedic AB, Sosdala, Swe-
den) with a probe of 1cm?. PPTs were assessed over the
upper trapezius muscle (at a fixed point in the middle of the
muscle) to determine localized pressure hypersensitivity and
over the tibialis anterior muscle (fixed point in the middle of
the muscle) to detect widespread pressure pain hyper-
sensitivity. Participants were instructed to press a button
when the sensation changed from pressure to pain. The
pressure was increased at a rate of 30kPa/s. For each
assessed point, PPT was performed 3 times with at least 30
seconds between each trial and the mean was used for the
analysis. Walton and colleagues reported that PPT over the
neck assessed with algometer exhibited excellent intrarater
reliability (intraclass correlations, 0.94 to 0.97), good to
excellent interrater reliability (intraclass correlations, 0.79
to 0.900) and determined a minimal detectable change of
47.2 and 97.9kPa for PPT over the neck and tibialis ante-
rior muscle in patients with neck pain.?> Chesterton et al*
suggested that differences in PPTs should be around
1.5kg/cm? (around 150kPa) to be considered as clinically
relevant.

TrPs Evaluation

TrPs in the upper trapezius muscle were bilaterally
explored?’ according to the following criteria: (1) presence
of a palpable taut band in the muscle; (2) presence of a
tender spot in the taut band; (3) local twitch response on
palpation of the taut band; and (4) reproduction of referred
pain to manual compression.?® Criteria 1 and 2 were con-
sidered mandatory, whereas 3 and 4 were considered sec-
ondary criteria that strengthen the diagnosis. TrPs were
considered active if the referred pain elicited during the
examination reproduced any symptoms experienced by the
patients, whereas TrPs were considered latent if the pain
elicited during the examination did not reproduce any
symptoms of the patient.?® TrPs diagnosis in the upper
trapezius muscle has shown good intrarater and interrater
reliability when performed by a trained clinician.?

Self-reported Clinical Outcomes (Clinical
Outcomes)

Disability was assessed with the Italian version of the
Neck Disability Index (NDI).>° The questionnaire consisted
of 10 questions to be rated on a 6-point scale ranging from 0
(no disability) to 5 (full disability). The total score ranged
from 0 to 50 points and was transformed to a percentage
from 0% to 100% where high values represented high dis-
ability. The NDI is a valid, reliable, and responsive instru-
ment to measure disability in patients with neck pain.3!-32

A systematic review concluded that differences in score
of 7 of 50 points in the NDI should be considered as
clinically relevant.’!

The participants rated the intensity of their neck pain
on an 11-point NPRS (0, no pain; 10, maximum pain)3*3
and were asked to draw the distribution of their symptoms
on an anatomic body map. The spontaneous pain
symptomatic area extension was measured with a digitizer
(ACECAD D9000, New Taipei City, Taiwan) and analyzed
with Vistametrix software (SkillCrest, Tucson).’® In gen-
eral, it is suggested that differences in score of 2 points of 10
can be considered clinically relevant for the intensity of pain
in patients with chronic musculoskeletal conditions.30-37
This has been particularly confirmed for patients with
neck pain.?3
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TABLE 1. Clinical, Physical, and Neurophysiological Outcomes
Between Patients With Mechanical Neck Pain and Whiplash-
associated Disorders

Mechanical Whiplash-
Neck Pain associated
(n = 46) Disorders (n = 51) P
Sex (male/female) 10/36 8/43 0.2888
Age (y) 43 £ 13 43 + 12 0.772
Neck pain 35+£29 3.7+25 0.828
(NPRS, 0-10)
Neck Disability 23.7 £ 13.6 29.4 + 14.1 0.061
Index (0-100)
Pain area (AU) 1972 + 1612 2622 + 1758 0.131
Cervical flexion 29.9 £9.0 269 £8.5 0.070
(deg.)
Cervical 36.8 £ 7.3 359 £ 7.1 0.604
extension (deg.)
Cervical lateral- 258 +7.3 23.4+£69 0.183
flexion left
(deg.)
Cervical lateral- 26.2 £6.7 249 £ 6.5 0.448
flexion right
(deg.)
Cervical rotation 64.6 £ 9.4 64.0 + 10.6 0.735
left (deg.)
Cervical rotation 63.9 + 8.8 60.1 £11.5 0.099
right (deg.)
PPT tibialis 441.6 + 201.8 392.3 £ 240.6 0.198
anterior (kPa)
PPT upper 305.0 £+ 140.1 294.1 + 178.6 0.640

trapezius (kPa)

Data are expressed as mean + SD.
AU indicates arbitrary units; NPRS, deg, degrees; numerical pain rating
scale; PPT, pressure pain thresholds.

Sample Size Calculation

The sample size was calculated using Ene 3.0 software
(Autonomous University of Barcelona, Spain). The sample
calculation was based on detecting significantly moderate
associations ( = 0.5) between the studied variables with a
2-sided alpha level (o) of 0.05 and a desired power (B)

Mechanical Neck Pain Group

10,00 oo
9,00
8,00 -]
7.00 4 =] =l o o /’
o o
-
w 600 4 o -
14 o /
o
Z 500 | o c 6o o
o o
400 o //
-
//
300 4 _~" © o
/ o
2,00 4 / oo o
~ o
1,00 + 000000 O O o o o
T T T T T T T
00 10,00 20,00 30,00 40,00 50,00 50,00
NDI

NPRS

of 95%. This generated a sample size of 41 patients in
each group.

Statistical Analysis

Data were analyzed with SPSS software Version 21.0
(Chicago, IL). The Shapiro-Wilks test was used to analyze
normal distribution of the data (P > 0.05). Quantitative
continuous data without a normal distribution were ana-
lyzed with nonparametric tests, whereas data with normal
distribution were analyzed with parametric tests. Differ-
ences in continuous variables with normal distribution
between groups were analyzed with independent student
t test, whereas differences in continuous variables without a
normal distribution were analyzed with Mann-Whitney
U test. Differences in the distribution of categorical
variables between both groups were assessed with the
x> tests of independence. The Pearson correlation test (r)
or the Spearman p (r) test was used to determine the
association between pain, disability, and PPTs in either the
MNP or WAD group. Associations were considered weak
when r < 0.3; moderate when 0.3 <r < 0.7, and strong
when r > 0.7.3% In addition, a mixed-model analysis of
variance (ANOVA) with type of TrPs (active or latent) as
within-subject factor and group (MNP or WAD)as
between-subject factor was used to determine differences in
pain, disability, spontaneous pain area, and PPTs according
to the presence of active or latent TrPs within the upper
trapezius muscle. The statistical analysis was conducted at a
95% confidence level. A P < 0.05 was considered statisti-
cally significant.

RESULTS

In total, 101 consecutive patients with neck pain were
screened for eligibility from April 2014 to December 2014.
A total of 97 (96%) satisfied the inclusion criteria, 46 (47%)
with MNP and 51 (53%) with WAD, and agreed to par-
ticipate. Independent student ¢ test, Mann-Whitney U test,
and 2 tests of independence showed no significant differ-
ences between the groups; although individuals with WAD
tended to exhibit higher disability, larger spontaneous pain
areas, and lower PPT in the tibialis anterior muscle than

Whiplash-associated Disorders Group
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FIGURE 1. Scatter plot of the relationship between the intensity of neck pain and disability in both MNP (n=46) and WAD (n=51)
groups. Note that some points are overlapping. A positive linear regression line is fitted to the data. MNP indicates mechanical neck
pain; NDI, Neck Disability Index; NPRS, numerical pain rating scale; WAD, whiplash-associated disorders.

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

www_clinicalpain.com | 97

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.



Castaldo et al

Clin | Pain * Volume 34, Number 2, February 2018

Mechanical Neck Pain Group

8000,00
o
000,00 -
o
L o
g o
= 400000 - o =
w n =
o o -
o - =
o e
= L=
2000,00 + 6o © i&/fﬂ' ° o
2 st 8
- _a--"a’ o oo =
—5 J g ©° Sy
oo @
00 =
00 10,00 20,00 30,00 40,00 50,00 60,00
NDI

Pain area

Whiplash-associated Disorders Group

B000,00 -
o
o
L=
600000 4 o
o
o
o |
4000,00 a —
" o o o o o e
o o —
(- _—
o L oo
o ol =
o oo o
2000,00 o_— 0
— a2 o a o
.l o o o
3 oo o o
- o
o0 9
00 4
T T T T
i} 20,00 40,00 60,00
NDI

FIGURE 2. Scatter plot of the relationship between spontaneous symptomatic pain area and disability in both MNP (n=46) and WAD
(n=51) groups. Note that some points are overlapping. A positive linear regression line is fitted to the data. MNP indicates mechanical
neck pain; NDI, Neck Disability Index; WAD, whiplash-associated disorders.

those with MNP (all 0.05 < P < 0.1). The clinical, physical,
and neurophysiological data are summarized in Table 1 for
both groups.

Associations Between Variables According to the
Neck Pain Group

Spearman p showed significantly moderate positive
associations between pain and disability in both MNP
(rs = 0.544; P < 0.001) and WAD (r, = 0.406; P = 0.003)
groups (Fig. 1): the higher the intensity of neck pain, the
higher the disability. Further, a small to moderate positive
association between spontaneous pain area and disability
was also found in the MNP group (r; = 0.314; P = 0.034),
but not in the WAD (P = 0.065) group: the larger the pain
extension area, the higher the disability (Fig. 2).

Significantly small to moderate associations between
pain and localized and widespread pressure pain hyper-
sensitivity were observed in both the MNP (localized: ry =
—0.397, P = 0.008; widespread: ry = —0.365, P = 0.015) and
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the WAD (localized: ry = —0.290, P = 0.041; widespread:
rs = —0.294, P = 0.038) groups (Figs. 3, 4).

Statistically significantly small to moderate negative
associations between disability and localized PPT were also
found in both the MNP (ry = —0.397; P = 0.006) and the
WAD (r; = —0.380; P = 0.006) groups (Fig. 5). In addi-
tion, a significantly moderate negative association between
disability and widespread pressure pain hypersensitivity
was found in the MNP (ry = —0.428; P = 0.003), but not in
the WAD group (P = 0.112) (Fig. 6). Associations between
clinical and neurophysiological outcomes of both groups
are shown in Table 2.

Differences Between Groups Depending on the
Presence of Active or Latent TrPs

In total, 62 (64%) patients of the total sample exhib-
ited active TrPs in the upper trapezius muscle; 30 within the
MNP group and 32 in the WAD group (x> = 0.030;
P = 0.863).

Whiplash-associated Disorders Group
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FIGURE 3. Scatter plot of the relationship between the intensity of neck pain and PPT (kPa) in the upper trapezius muscle in both MNP
(n=46) and WAD (n=51) groups. Note that some points are overlapping. A negative linear regression line is fitted to the data. MNP
indicates mechanical neck pain; NPRS, numerical pain rating scale; PPT, pressure pain thresholds; WAD, whiplash-associated disorders.
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(n=46) and WAD (n=51) groups. Note that some points are overlapping. A negative linear regression line is fitted to the data. MNP
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The ANOVA revealed significant TrPs type effect, but
not a group x TrPs effect, for pain (TrPs: F = 7.476,
P =0.008; group x TrPs: F = 0.659, P = 0.419), disability
(TrPs: F =7.902, P=0.006; groupxTrPs: F = 1.351,
P =0.248), PPT over upper trapezius (TrPs: F = 8.475,
P = 0.005; group x TrPs: F = 0.273, P = 0.602), and PPT
over tibialis anterior (TrPs: F =6.102, P =0.015;
group x TrPs: F = 0.608, P = 0.438). Patients with active
TrPs in the upper trapezius exhibited a higher intensity of
pain, higher disability, and lower PPTs than those with
latent TrPs in both groups. No significant effect of the
presence of active or latent TrPs was observed for sponta-
neous symptomatic pain area (F = 0.073, P = 0.788) or
cervical range of motion (flexion: F = 1.045, P = 0.309;
extension: F =0.079, P =0.779; Ileft lateral-flexion:
F =0.026, P =0.872; right lateral-flexion: F = 1.523,
P = 0.220; left rotation: F = 0.70, P = 0.395; right rota-
tion: F =0.248, P =0.620). Table 3 summarizes clinical
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and neurophysiological outcome differences between
groups depending on the presence of active or latent TrPs.

DISCUSSION

The present study showed that pain, disability, and
widespread pressure pain hypersensitivity were similarly
associated in patients with MNP and WAD, suggesting that
the complex relationship between these outcomes in these
subgroups of patients is not influenced by the origin of neck
pain. In addition, the presence of active TrPs in the upper
trapezius muscle was statistically associated with higher
levels of pain, disability, and widespread pressure pain
hypersensitivity in both groups.

Association Between Pain and Disability

The association between pain and disability found in
both groups suggests that this relationship goes beyond the
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FIGURE 5. Scatter plot of the relationship between PPT (kPa) in the upper trapezius muscle and disability in both MNP (n=46) and
WAD (n=51) groups. Note that some points are overlapping. A negative linear regression line is fitted to the data. MNP indicates
mechanical neck pain; NDI, Neck Disability Index; PPT, pressure pain thresholds; WAD, whiplash-associated disorders.
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FIGURE 6. Scatter plot of the relationship between PPT (kPa) in the tibialis anterior muscle and disability in both MNP (n=46) and WAD
(n=51) groups. Note that some points are overlapping. A negative linear regression line is fitted to the data. MNP indicates mechanical
neck pain; NDI, Neck Disability Index; PPT, pressure pain thresholds; WAD, whiplash-associated disorders.

origin of neck pain. In fact, moderate associations between
pain and disability have previously been found in similar
studies.’®* Chiu et al*! found moderate correlations
between pain and disability in chronic neck pain patients
and Clair et al*? demonstrated a moderate correlation
between pain and the “Neck Pain and Disability Scale.” In
some populations it may be useful to consider pain and
disability as a unitary construct of the pain experience;
although it is important to consider that the relationship
between pain and disability is not always straightforward as
both may be influenced by physiological, psychosocial, and
environmental factors.*> Leboeuf-Yde and Manniche*
concluded that pain and disability should be considered and
measured separately to avoid the risk of overlooking spe-
cific groups. Although pain and disability showed moderate
associations in the present sample of individuals, it seems
that both outcomes should be included for a better under-
standing of the pain experience.

Association Between Pain and Disability With
PPTs

An interesting finding was the association of PPT over
the upper trapezius muscle with pain and disability in both

TABLE 2. Associations Between Clinical and Neurophysiological
Outcomes by Neck Pain Group

Mechanical Neck Whiplash-associated

Pain (n = 46) Disorders (n = 51)

Neck pain (NPRS)— ry = 0.544; ry = 0.406;
NDI P <0.001 P =0.003
Pain area—NDI re = 0.314; re = 0.261;
P =0.034 P =0.065

Neck pain (NPRS)— rs = —0.397; ry = —0.290;
PPT upper trapezius P =0.008 P =0.041

Neck pain (NPRS)— ry = —0.365; ry = —0.294;
PPT tibialis anterior P=0.015 P =10.038

NDI—PPT upper r, = —0.397; rs = —0.380;
trapezius P =0.006 P =0.006

NDI—PPT tibialis ro = —0.428; rg = —0.255;
anterior P =0.003 P=0.112

NDI indicates Neck Disability Index; NPRS, numerical pain rating
scale; PPT, pressure pain thresholds.
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groups. Nevertheless, the association between pain, dis-
ability and PPT is conflicting. For instance, Farasyn and
Meeusen® did not find correlations between disability and
PPTs in individuals with nonspecific low back pain,
whereas Imamura et al*® reported an association between
pain and PPTs in chronic nonspecific low back pain. This
study also observed significant, but weak, associations
between PPT over the tibialis anterior muscle and neck pain
in both groups; the higher the intensity of neck pain, the
higher widespread pressure pain hypersensitivity. The
association between PPTs in the tibialis anterior muscle and
disability was only significant within the MNP group.
Again, the results are conflicting as Kamper et al*’ found a
weak correlation between neck pain and PPT over the
cervical spine, but not between neck pain and PPT in the
tibialis anterior muscle in a sample of patients with WAD.
In contrast, Herren-Gerber et al*® observed a correlation
between change in PPT and changes in neck pain after
anesthetic injection in patients with chronic WAD. These
findings would suggest that the peripheral input is impor-
tant for driving the sensitization processes; particularly in
the MNP group. However, a systematic review by
Hubscher et al*® concluded that the association between
PPT and pain and disability in spinal pain syndromes is
weak and further studies are needed. It is possible that
widespread pressure pain hypersensitivity does not play a
major role in the experience of pain or disability after a
traumatic event. The association between PPTs, pain, and
disability found in this study in both groups would suggest
that regardless of the origin of the neck pain, a higher
intensity of pain may be related to greater widespread
pressure pain hypersensitivity in both MNP and WAD.
However, due to the inconsistency of previous results this
assumption should be considered with caution at this stage.

Active TrPs in the Upper Trapezius Muscle and
Neck Pain

A relevant finding of the current study was that the
presence of active TrPs was statistically associated with
higher pain, higher disability and lower PPTs in the upper
trapezius and tibialis anterior muscles independently of the
neck pain group. Nevertheless, the clinical relevance of
these findings should be considered with caution as the

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 3. Differences in Clinical and Neurophysiological Outcomes in Both Groups Depending on the Presence of Active or Latent TrPs

in the Upper Trapezius Muscle

PPT Upper Trapezius PPT Tibialis Anterior

NPRS (0-10) NDI (0-100) Pain Area (AU) (kPa) (kPa)
Mechanical neck pain
Active 3.9 + 3.1 (2.9-4.9) 25.6 + 15.0 (20.7-30.5) 2173 + 1839 (1547-2799) 259.2 £+ 102 (202.1-316.3)  398.2 £ 186.7 (319.4-477.1)
TrPs

Latent 2.8 + 2.5 (1.54.2) 20.9 + 10.5 (14.3-27.6) 1732 + 1044 (890-2575)

TrPs
Whiplash-associated disorders

372.3 £ 162.7 (295.4-449.3) 491 £ 190.8 (384.8-597.2)

Active 4.5+ 2.3 (3.5-5.4) 33.6 = 14.6 (29.0-38.3) 2713 £ 1863 (2117-3309) 264.8 £ 151.7 (210.4-319.2) 343.2 + 157.5 (268.1-418.3)

TrPs

Latent 2.5+ 24 (1.2-3.6) 22.4 + 10.1 (16.3-28.4) 2468 + 1603 (1695-3241) 343.5 + 211.8 (272.9-414.1) 475.1 + 326.5 (377.7-572.6)

TrPs

Data are expressed as mean + SD.
95% Confidence intervals are shown in parentheses.

AU indicates arbitrary units; NDI, Neck Disability Index; NPRS, numerical pain rating scale; PPT, pressure pain thresholds; TrPs, trigger points.

differences within the MNP group were relatively small and
did not surpass the cut-off determined for pain intensity,
related-disability, and PPTs.20-31:32 Interestingly, the dif-
ferences in pain and disability between patients with active
and latent TrPs within the WAD group were higher than in
the MNP and may be considered clinically relevant since
they reached the cut-off established for related-disability
(7 points) and pain intensity (2 points), although again,
these results should be considered as preliminary.

The presence of active TrPs in neck pain has previously
been documented in the literature.!l!>1416 Active TrPs
exhibit greater concentrations of inflammatory and noci-
ceptive substances (substance P, cytokines, etc.) compared
with latent TrPs.> These substances sensitize local nociceptors
suggesting an explanation for higher neck pain and lower
PPTs in active TrP areas. These results would be further
supported by the fact that the injection of algogenic sub-
stances has been used to mimic muscle pain and to induce
pressure hypersensitivity in healthy participants.’! Further, if
the nociceptive input from the periphery is long-lasting, this
may lead to an increased barrage to the central nervous sys-
tem that can finally increase excitability and synaptic efficacy
of neurons in central nociceptive pathways developing central
sensitization and therefore lowering PPTs in distant pain-free
areas.*®% The fact that nociceptive stimulation of latent TrPs
can induce central sensitization in pain-free participants
would support this hypothesis.’> The results suggest that
active TrPs can contribute to the development of pain, dis-
ability and local as well as widespread pressure pain hyper-
sensitivity in patients with neck disorders. This would support
the importance of a treatment directed toward active TrPs
deactivation as this may reduce pain and increase pressure
pain sensitivity both locally and widespread, as previously
found in patients with shoulder pain.>?

Limitations

Although this is the first study investigating differences
in association between patients with MNP and WAD, some
potential limitations should be recognized. First, the clinical
relevance of these results should be considered with cau-
tion, particularly in the MNP group as differences between
active and latent TrPs were small in this group. This may be
related to the fact that the sample of patients exhibited pain
levels considered to be of mild intensity ( < 4 points)®* and
this could indicate that the associations observed may be

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

influenced by this level of pain intensity. Therefore, this will
limit the generalization of our results which should be
considered with caution at this stage. Second, PPTs from
more locations could have been assessed to obtain a more
detailed description of sensitization manifestations. The
trapezius muscle was chosen as it is considered the muscle
with the highest prevalence of active TrPs.3® Third, active
TrPs were only assessed over the upper trapezius muscle. A
previous study has shown that patients with MNP or WAD
have active TrPs in several neck muscles.?? Therefore, to
determine the potential role of active TrPs in the cervical
musculature, future studies should include a greater num-
ber of muscles. Investigating the association between the
number of active TrPs in neck muscles and other variables
would give a more complete picture of the factors poten-
tially relevant for sensitization mechanisms. Finally, other
potential confounding factors, particularly psychological
factors, such as anxiety, depression, and posttraumatic
stress, may be also related to the findings observed in this
study. It would be important to determine the role of these
factors in the associations found in this study, particularly
the role of active TrPs.

CONCLUSIONS

The results of this suggest that neck pain, disability,
and widespread pressure pain hypersensitivity may be
associated in a similar manner in patients with MNP and
WAD. Patients with active TrPs in the upper trapezius
muscle exhibited higher levels of pain, disability, and
widespread pressure pain hypersensitivity independently of
the neck pain group. Future studies considering the limi-
tations of the current study are needed to determine the
clinical role of these associations in neck pain.
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