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Background: Neck pain is a frequent complaint in office workers. This pain can be caused by myofascial trigger
points (MTrPs) in the trapezius muscle. This study aimed to determine the effectiveness of deep dry needling
(DDN) of active MTrPs in the trapezius muscle.
Methods: A randomized, single blinded clinical trial was carried out at the Physical Therapy Department at
Physiotherapy in Women's Health Research Group at Physical Therapy Department of University of Alcalá, in
Alcalá de Henares, Madrid, Spain. Forty-four office workers with neck pain and active MTrPs in the trapezius
muscle were randomly allocated to either the DDN or the control group (CG). The participants in the DDN group
were treated with DDN of all MTrPs found in the trapezius muscle. They also received passive stretch of the
trapezius muscle. The CG received the same passive stretch of the trapezius muscle only. The primary outcome
measure was subjective pain intensity, measured using a visual analogue scale (VAS). Secondary outcomes were
pressure pain threshold (PPT), cervical range of motion (CROM) and muscle strength. Data were collected at
baseline, after interventions and 15 days after the last treatment.
Results: Differences were found between the DDN group and the CG for the VAS (P < 0.001), PPT (P < 0.001),
range of motion (AROM) (P < 0.05) and strength (P < 0.05) after intervention and at the 15-day follow-up.
Discussion: Deep dry needling and passive stretch seems to be more effective than passive stretch only. The
effects are maintained in the short term. The results support the use of DDN in the management of trapezius
muscle myofascial pain syndrome in neck pain.
Keywords: Myofascial pain syndromes, Physical therapy, Muscle stretching exercises, Neck pain, Dry needling, Myofascial trigger point

Introduction

Neck pain is often found in physical therapy practice and it
is a frequent cause of absenteeism in office workers.1 Thirty
per cent of office workers report back pain.2 The most commonly affected area is the neck/shoulder producing 50% of
work absenteeism.3 Moreover, continuous computer work,
jobs with static neck/shoulder positions and high visual
stressors may be related to the occurrence of myofascial
trigger points (MTrPs),4 or associated with radiculopathy5
as a phenomenon of referred pain and risk factors for the
incidence of MTrPs in the trapezius muscle.4,6–8
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An MTrP is a hyperirritable nodule within a taut band
of a muscle that is thought to be caused by a dysfunction
of the motor endplates in that muscle. The area is painful
on compression and can present a characteristic referred
pain pattern, tenderness on pressure, motor dysfunction
and autonomic phenomena.9 Myofascial trigger points
were categorized by Simons et al.9 as either active or
latent. While active MTrPs produce a spontaneous clinical
complaint of pain, latent MTrPs are clinically silent and
are only painful when properly stimulated. Both types of
MTrPs may cause restricted range of motion (ROM) and
weakness of the muscles harbouring them.9 Myofascial
pain syndrome (MPS) is the set of sensory, motor and
autonomic symptoms caused by MTrPs.9
According to the most accepted hypothesis, the aetiology
of MTrP is a dysfunction of motor endplates characterized
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by excessive acetylcholine activity.10 New research suggests an abnormal depolarization of motor endplates as a
source of provocation.11 The motor endplate dysfunction
can be triggered by different mechanisms, such as direct
trauma to the muscle,9 acute or chronic overload,12 postural deficiencies, visceral diseases, nerve entrapments, etc.
Chronic overload of muscles, such as sustained contraction,
as in computer work, or inadequate rest, has been widely
reported by different authors as a cause of myalgia.6–8,13
Some authors report the existence of a continuous activity of
specific motor units in the trapezius during low-level muscle contraction, such as in computer use.6,7,13 Kostopoulos
and Rizopoulos4 state that active MTrPs in the trapezius
muscle are frequently found in patients with mechanical
neck pain. In addition, the most frequently active MTrPs
found in patients with episodic tension-type headache were
in the upper trapezius, temporalis and sternocleidomastoid
muscles, associated with static head and neck positions.14
Palmer et al.3 concluded that the risk of suffering from neck
pain in office workers who use a computer for >4hours per
day is 23.2% for women and 16% for men.
Deep dry needling (DDN) is a physical therapy technique indicated for the treatment of MTrPs.15–18 Several
systematic reviews have determined that, although DDN
seems to be useful for MTrP pain management, more high
quality research is needed to support the recommendation for its use.19–22 Two clinical trials have reported that
DDN of MTrP improves joint ROM and pressure pain
threshold (PPT) of MTrP in treated muscles and attains
the same effects in MTrPs located in the referred pain
area.23,24 Furthermore, DDN of MTrP improves PPT, ROM
and reduces the intensity of pain from MTrP in proximal
muscles.24 Although both studies show positive results,
the lack of proper controls, the small sample size and the
lack of follow-up in the short and medium term and methodological issues regarding blinding mean that it is not
possible unequivocally to establish the effectiveness of
DDN in the treatment of MTrPs.23,24 A recent study with
an interesting placebo methodology, proper blinding but
a small sample size shows promising results for DDN in
MTrP pain after total knee replacement surgery and warrants the need for more high quality research in MPS.25
The purpose of this randomized clinical trial (RCT) was
to determine the effectiveness of the DDN of active MTrPs
in the trapezius muscle in office workers with neck pain.

de Henares approved the study. The study was registered
at the ClinicalTrials.gov register (Trial Registration:
NCT02219386 https://register.clinicaltrials.gov/).
Participants were included if they had one or more active
MTrPs in the trapezius muscle according to the diagnostic
criteria established by Simons et al.9 Participants were
required to sign an informed consent form prior to participating in this study. In line with Simons et al.,9 participants were excluded if they were under anti-inflammatory,
analgesic, anticoagulant, muscle relaxant or antidepressant
medication at the start of the study or 1 week before it,10
had fibromyalgia syndrome or had any contraindication to
conservative or invasive physical therapy (infection, fever,
hypothyroidism, fear of needles, wounds in the area of
the puncture, metal allergy, cancer or systemic disease).27
Participants were enrolled by free-to-read print advertisements and emails. The free-to-read print advertisements were posted in the Physical Therapy Research Unit
at University of Alcalá de Henares, Madrid, Spain, and
the emails were sent to administrative personnel at the
University of Alcalá by the researchers.
Participants willing to take part in the study were
screened by the blinded assessor for the presence of active
MTrPs in the trapezius muscle using the MTrP standardized protocol of assessment described by Simons et al.9
All participants were randomized to either the treatment
group: DDN+passive stretch (n = 22), or to the control
group (CG): passive stretch only (n = 22). The 44 participants completed all assessments.
All physical therapists taking part in the study had more
than 9 years of experience in the diagnosis and treatment
of MPS. Eligible participants were equally randomized
into two groups between January 2011 and September
2013 using the computer programme, EPIDAT version
3.1 (Xunta de Galicia, 15703, Santiago de Compostela. A
Coruña, Spain, 2008) to one of two groups: DDN of active
MTrPs found in the trapezius muscle together with passive
stretch of the muscle (DDN group, n = 22), or only passive
trapezius muscle stretch (CG, n = 22). The final number of
eligible participants was 44.
Both interventions lasted 3 weeks and were undertaken
twice a week during 2 weeks and once a week the third
week (with 3 days between adjacent sessions), comprising
five sessions in all.

Methods

The main outcome was pain intensity measured by the
visual analogue scale (VAS). Secondary outcomes were
PPT, active range of motion (AROM) and muscle strength.
Every outcome was recorded at baseline (A0), after interventions (4 days after the fifth treatment) (A1), and at
2 weeks follow-up after A1 (A2).
The blinded assessor (ECT) screened the participants
for the presence of active MTrPs in the trapezius muscle
and did the baseline assessment (A0) and the two follow-up assessments (A1 and A2) of all participants. ECT

The authors carried out a randomized, single-blinded,
clinical trial of office workers aged over 18 years, who
presented neck pain and used the computer mouse
for >4 hours/day.26 The study was undertaken at the
Physiotherapy in Women’s Health Research Group at
Physical Therapy Department of University of Alcalá,
in Alcalá de Henares, Madrid, Spain, between January
2011 and September 2013. The ‘Principe de Asturias’
Hospital Human Research Ethics Committee in Alcalá
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remained blinded to group allocation. Participants were
instructed not to reveal their allocation.
Trigger point assessment
Each active MTrP was diagnosed according to the diagnostic criteria provided by Simons et al.9 and marked
with a permanent dermographic pencil (Richard-Allan
Marking Surgical Pen, Aspen Surgical, 6945 Southbelt
Dr. SE, Caledonia, MI 49316, United Kingdom), then covered with tape (Leukotape sport – BSM Medical GmbH,
Quickbornstraße 24 . 20253 Hamburg, Germany) so that
both DDN and PPT measurements were performed on the
same point throughout the study.
Subjective pain intensity
Participant current neck pain intensity was scored using
a VAS.28
Pressure pain threshold
The MTrP PPT was recorded in kg/cm2 using an analogue
algometer (Wagner Instruments, Post Office Box 1217,
Greenwich, CT 06836-1217, USA).29,30 The pressure of
compression was increased gradually at a speed of ∼1kg/s.
The participant was asked to say ‘yes’ as soon as pain or
discomfort occurred and at this moment the compression
was stopped. Three repetitive measurements were recorded
at every MTrP. The highest reading was discarded and the
mean of the two remaining readings was used for analysis.9,31
Neck AROM
Active range of flexion and extension, rotation and side
bending of the cervical spine were also recorded by
means of a cervical range of motion (CROM) goniometer (Performance Attainment Associates, Roseville,
Netherlands).32 The participant was sitting down, wearing the CROM goniometer and was asked to perform
active cervical flexion, extension, rotation (left and
right) and side bending (left and right); the degrees were
recorded three times and the mean was calculated after
discarding the lowest readings.
Muscle strength
Muscle strength was measured using a digital dynamometer (Hoggan Health Industries microFET 2 MT Digital
Handheld Dynamometer, West Draper, UT, USA).
These devices are more sensitive to small differences in
muscle strength than manual muscle testing.33 The participant was seated and asked to perform maximal cervical isometric contractions in order in every measured
direction (flexion, extension, rotation and side bending).
Three separate measurements were recorded for each
test consisting of a maximal isometric contraction during 3 seconds, with a rest period of 10 seconds between
contractions to minimize variability due to fatigue.33
The VAS,28 algometry29,30 and goniometry31 have good
validity and reproducibility.
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Other variables
In the baseline assessment (A0), demographic and identification data were compiled: age, sex, occupation, family status, body mass index, sport practice frequency and
antecedents related to the problem, such as the duration
of symptoms and previous trauma.

Power calculations and sample size

Power analysis, using statistical programme GRANMO
version 7.11 (Barcelona, Spain, 2011), showed that 22 participants per group would give a power of 80% to detect a
difference in pain intensity between groups of 20 mm on
the VAS, assuming a standard deviation of 25 mm on the
VAS (according to findings in Ga et al.34 study), an alpha
level of 0.05 and 8% dropout rate.

Interventions

Intervention in each group was applied by a different physical therapist. They were the only study members aware of
group allocation but did not participate in the data analysis.
Before the study, both physical therapists received special
training in how to carry out the passive stretch of the trapezius muscle, so that both groups received the same type
of passive stretch.
If participants no longer reported pain (VAS value = 0)
before the end of the scheduled physical therapy sessions,
treatment was finished, but follow-up examinations were
conducted as planned.
Deep dry needling (DDN) group
The intervention included DDN of every active MTrP found
in the trapezius muscle using a 4cm × 0.32mm acupuncture needle with guided tube (Ener-Qi Suzhou Huanqiu
Acupuncture Medical Appliance Co., Suzhou City, China).
In the case of the upper trapezius active MTrPs, DDN was
performed in the prone position. For middle and lower trapezius muscle MTrPs, DDN was performed in a side-lying
position as described by Simons et al.9 Once the needle was
inserted into the MTrP previously marked by the blinded
assessor, local twitch responses (LTRs) were obtained by
using Hong’s35 pistoning technique, which involves rapid
movements of the needle in and out of the MTrP. After four
LTRs, the needle was withdrawn and the area was disinfected
with alcohol again.9 Then, passive stretch was performed on
the trapezius muscle.
Passive stretch of the trapezius muscle (both
groups)
The stretch applied was as described by Simons et al.9
The participant was in a supine position for the upper
trapezius muscle stretch and in a side-lying position for
the middle and lower trapezius muscle stretch. During the
stretch, the physical therapist took up the slack, avoiding
pain elicitation, maintaining the tension for 4 seconds and
releasing the tension for 8 seconds; this cycle was repeated
three times.
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Data Analysis

The Statistical Package for the Social Sciences software
(15.0 version) (SPSS Inc, Chicago, IL, USA, 2008) was
used for the statistical analysis. Descriptive statistics were
calculated to describe baseline data. The Shapiro–Wilk test
was used to assess normal distribution and the chi-squared
test and Mann–Whitney U-test or parametric t-test were
conducted to determine whether the two groups differed on
the demographic variables (age, sex) and day 0 (pre-intervention) characteristics: body mass index, hours of physical activity per week, work hours per day and assessment
0 pain, neck AROM, PPT and muscle strength (outcomes,
dependent variables).
Either the ANOVA or the Friedman test was conducted
to analyse dependent variables over time. Bonferroni
and Dunn tests were used for multiple comparisons.
Differences between the groups were analysed using the
Mann–Whitney U-test (for VAS scores) and Student's t-test
(for PPT, AROM and muscle strength scores) to assess the
relationship between group status (DDN/CG). The association between dichotomous variables was examined using
Fisher's exact test. Differences were considered statistically significant when P < 0.05.

Results

Figure 1 shows the flow of the participants throughout the
study. The mean number of treatments received was three
in the DDN group and five in the CG. Once the participant
presented a VAS value = 0, no more treatment sessions
were performed. There were no dropouts.

Figure 1 Progress of participants throughout the study.
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Table 1 shows the baseline demographics and descriptive statistics (pre-intervention frequencies and pre-intervention mean values [SD] and median values [IQR])
for the outcome variables of each group. All variables
were similarly distributed between the groups at randomization. No significant differences between groups were
found for any of the variables analysed regarding age,
sex, body mass index, hours of work per day, sport practice frequency, pain, AROM, PPT, or muscle strength at
baseline (Table 1).

Effects of interventions

Regarding subjective pain (Fig. 2), the DDN group VAS
median decreased from 5.8 to 0 after treatment (P < 0.001)
and follow-up (P < 0.001). In the CG, VAS changed from
5 to 3 after treatment (P < 0.001). This value was maintained throughout the follow-up assessments (A0 vs A1/
A0 vs A2; P < 0.001). In the DDN group, most participants
reported not having neck pain at the end of the study.
After the five sessions scheduled, only 9.1% of participants
reached a VAS equal to 0 in the CG, obtaining a median
VAS value of 3.5 in 50% of participants in both final and
follow-up assessments (A1 & A2). DDN was significantly
superior to passive stretch (P < 0.001) in decreasing pain.
The median and interquartile ranges of subjective pain in
each group are shown in Table 2.
In the PPT comparison, both groups presented statistically significant differences after the interventions (A1
vs A1; P < .001): a PPT increase of 2.5 kg/cm2 in the DDN
group (A0 vs A1; P < .001) and 1 kg/cm2 in the CG (A0
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vs A1; P = .069). In follow-up assessment (A2 vs A2;
P < .001), the DDN group was superior to the CG regarding the increase in PPT, with statistically significant differences (P < .001).
A statistically significant improvement in AROM in
rotation, inclination and flexoextension flexion/extension
was found in the DDN group (P < 0.001; P < 0.05; P < 0.05,
respectively) in the A1 and A2 assessments and in rotation in CG (P < 0.05 in A1). No statistically significant
differences were found either in flexion/extension or in
side bending in the CG. The DDN group showed a higher
improvement than the CG in AROM after interventions
(A1 vs A1; P < 0.05) and at follow-up (A2 vs A2; P < 0.05).
Muscle strength in flexion, extension, right and left rotations increased significantly in the DDN group (P < .001)
and in side bending (P < .05) but not in the CG (P >.05).
No statistically significant differences were found in the
comparisons A0 vs A1 or A0 vs A2 as paired databases in
the CG, except flexion and left rotation (P < .05) in A1. The
results showed statistically significant differences between
both groups in post-intervention (A1) and follow-up (A2)
assessments in all the values of muscle strength (P < .05)
in favor to DDN group.
Mean and standard deviations of neck AROM, PPT
and muscle strength in each group are shown in Table 2.
No side effects following MTrP needling were reported
by participants or observed by the physical therapist.36

Discussion

Deep dry needling is a technique widely used by health
professionals because of its effects in the restoration
of the mechanical dynamic balance,37 improvement of
local microcirculation10 and its clinical success in MTrP
treatment. In this study, the authors aimed to determine

Dry needling in neck pain

whether DDN of trapezius muscle MTrPs in office workers
is effective in reducing subjective neck pain, both in the
short term and at two-week follow-up. Other studies have
previously failed to show any improvement of pain with
dry needling when the results were measured immediately
after the intervention.38
Several authors discuss the relationship between the
presence of MTrPs in the upper trapezius muscle and computer work.4,8,13,39 Our study seems to support this relationship as 96% of our participants presented active MTrPs in
the trapezius muscle, which could indicate that maintained
static positions of the neck and shoulder during computer
work are precipitating and perpetuating factors of trapezius
muscle MTrPs.8,14,39,40
Two systematic reviews on the needling management
of MTrPs concluded that, although dry needling seemed to
have a treatment effect on MTrP pain, the limited sample
size and poor quality of most studies suggested the need
for better research in this area.19,20 However, our results
seem to give confirmatory evidence in agreement with
the idea that DDN is effective in diminishing pain, at least
in short term. The use of a proper blinding, control and
randomization may account for the results obtained.
A recent systematic review on the use of dry needling
in cervicogenic or tension-type headache argues the likelihood that dry needling is effective.22 Furthermore, another
systematic review on the effectiveness of dry needling for
upper-quarter myofascial pain reports better results and
recommends dry needling compared to sham or placebo
treatment in this region.21 However, both state the need
for more well-designed studies to support those results.
Our findings add, to these promising results, dry
needling better results in pain relief. Our results are in
line with those of Edwards and Knowles31 regarding the

Table 1 Comparison between randomized groups at baseline. Values are numbers (percentages) unless stated otherwise
Variables
Demographic data
Women
Men
Mean (SD) age (years)
Mean (SD) body mass index
Physical activity
Mean hours/week of physical activity
(SD)
Mean hours/day work (SD)
Symptoms
Median (IQR) VAS scores
Mean (SD) PPT (kg/m2)
Mean (SD) ROM flexion/extension (deg)
Mean (SD) ROM rotation (deg)
Mean (SD) ROM inclination (deg)
Mean (SD) strength right rotation (N)
Mean (SD) Strength Left Rotation (N)
Mean (SD) strength right inclination (N)
Mean (SD) strength left inclination (N)
Mean (SD) strength flexion (N)
Mean (SD) strength extension (N)

Deep dry needling
group n = 22

Control group (CG)
n = 22

Total sample values
n = 44

P values

77.3
22.7
40.1 (13.1)
24 (4.6)
90.1
  7.5 (1.4)

86.4
13.6
47 (16.2)
24.4 (3)
84.1
  7 (1.1)

81.8
18.2
43.6 (15)
23.97 (3.9)
84.1
  4.16 (3.2)

0.698
0.698
0.152
0.119
0.412
0.323

  7.18 (1.3)

  6.68 (1.6)

  6.93 (1.5)

0.387

  5.8 (1)
  1.9 (0.7)
104.4 (15)
110.8 (23.8)
73.6 (21)
67.1 (20.1)
61.7 (20.1)
75.5 (25)
72 (28.3)
61.7 (22.9)
80.2 (25.8)

  5 (1.7)
  1.9 (0.7)
95.1 (24.4)
113.2 (26)
65.9 (21.3)
55.7 (13.6)
57.7(12.9)
63.4 (15.9)
65.1 (17)
62.3 (20.6)
77.4 (28.4)

  5.6 (1.5)
  1.9 (0.6)
99.8 (20.5)
112 (24.7)
70 (21.3)
61.4 (17.9)
59.7 (16.8)
69.5 (21.6)
68.5 (23.3)
62 (21.5)
78.8 (26.8)

0.784*
0.889
0.134
0.751
0.233
0.032
0.439
0.060
0.038
0.923
0.735

deg: degrees in range of motion; ROM: range of motion; N: strength expressed in newtons; SD: standard deviation; VAS: visual analogue
scale.
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Figure 2 Evolution of pain throughout the study in both groups. Comparison of pain scores (VAS) at baseline (A0), at 30 days
(A1) and at 45 days follow-up (A2).

convenience of deactivating active MTrPs with dry needling prior to stretching the muscle in order to reduce
MTrP sensitivity or to relieve the condition. This could
explain the better results obtained by DDN plus stretch
when compared with stretch alone. In accordance with our
results, they also found that patients in the dry needling
group required a lower mean number of treatment sessions
than patients in the stretching group.7,10,13,14
Ma et al.41 also found that DDN together with stretching was more effective than self-stretching alone in MPS
treatment. Nevertheless, they gave no indication of the
number of treatments applied to each patient, or about
what they did when the participant scored 0 in the VAS
scale. The fact that they used a self-stretching programme
in the CG could question the differences observed between
intervention groups and CG, since it is difficult to be sure
that the stretching was being properly self-applied by the
patient. In addition, they did not specify the adherence
to the self-stretching protocol in the groups and, consequently, the authors do not know if all patients did the
self-stretching protocol as recommended. Our study avoids
this bias by making expert physical therapists apply the
stretching which, in our opinion, could make differences
among groups more reliable.
Simons et al.9 stated that the critical therapeutic factor
for the effective treatment of MTrPs using dry needling
is the mechanical disruption of the MTrP by the needle.
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According to these authors, the contraction areas that form
an MTrP are located in dysfunctional motor endplates, in
the endplate zone of the muscle.9 It has been proven that
multiple insertions of dry needling in the endplate zone of
mice muscles cause a neuromuscular injury that mechanically damages muscle fibres and motor endplates.42 There
was complete regeneration in between three (neuromuscular injury) and seven (muscular injury) days.42 It is conceivable that the precise location of the MTrP with the
needle, confirmed by the LTR elicitation, could contribute
to the destruction of the dysfunctional muscle fibres and
motor endplates that cause the MTrP, accounting for the
good results observed in the DDN group.
The importance of LTRs has previously been stated and
could account for the better results observed in the DDN
group.43,44 Local twitch responses have been reported to
decrease the concentration of sensitizing substances in the
MTrP and are considered very important in breaking the
centrally mediated vicious cycle of the MTrP phenomena.9,35 Thus, according to Hong,35 an LTR elicited during
needling is the most definitive objective indication that
the needle has been inserted precisely in the MTrP. Local
twitch responses were elicited in 100% of participants in
the DDN group through the entire course of treatment.
On the other hand, the therapeutic goals of the stretch
technique are to reduce pain, restore the muscle to normal
length and improve the range of both active and passive



87.6 (29.8)
106.3 (31.1)
93 (26.8)
89.1 (28.6)
86.5 (26.1)
84.5 (25.3)

86.9 (15.6)
133.6 (5.6)

119.6 (13.9)

0 (0.3)
4.3 (1.5)

Follow-up
(A2)

< 0.001
0.001
0.004
< 0.001
< 0.001
< 0.001

0.006
< 0.001

0.003

< 0.001**
< 0.001

P value
(A0–A1)

< 0.001
< 0.001
0.005
0.002
< 0.001
< 0.001

0.006
< 0.001

0.001

< 0.001**
< 0.001

P value
(A0–A2)

62.3 (20.6)
77.4 (28.4)
63.4 (15.8)
65.1 (17)
55.7 (13.6)
57.7 (12.8)

65.9 (21.3)
113.2 (26)

95.9 (24)

5 (3)
1.9 (0.7)

Basal (A0)

69.8 (21.3)
80.3 (26.4)
72.5 (26.7)
70.5 (24.2)
63.9 (18.3)
64.5 (18.4)

67.9 (17.6)
121.4 (5.7)

102.7 (24.2)

3 (3.2)
2.9 (1.3)

Post-intervention (A1)

Control group (CG)

65.8 (24.6)
80.6 (22)
67.6 (24.6)
71.3 (21.3)
61.7 (17.8)
63.6 (18.7)

67.1 (18.4)
121.6 (5.3)

100.7 (22.7)

3 (2.2)
2.8 (1.4)

Follow-up
(A2)

0.048
0.356
0.114
0.253
0.030
0.003

0.507
0.034

0.120

< 0.001**
< 0.001

P value
(A0–A1)

DDN vs CG

0.339
0.441
0.368
0.112
0.093
0.057

0.733
0.057

0.261

< 0.001**
0.001

P value
(A0–A2)

0.923
0.735
0.060
0.038
0.032
0.439

0.233
0.751

0.134

0.784*
0.889

P value
(A0–A0)

0.036
0.017
0.031
0.024
0.002
0.006

< 0.001
0.029

0.031

< 0.001*
< 0.001

P value
(A1–A1)

0.011
0.003
0.003
0.024
0.001
0.003

< 0.001
0.037

0.002

< 0.001*
< 0.001

P value
(A2–A2)

All outcomes used Student's t-test, except pain outcome. *Mann–Whitney U-test or **Wilcoxon test. AROM: active range of motion; PPT: pressure pain threshold; VAS: visual analogue scale. Significant values
bolded.

86.3 (28.4)
103.1 (33.9)
90.5 (26.7)
88.5 (26.8)
85.2 (24.4)
83.8 (25.3)

73.6 (21.1)
110.8 (23.8)

61.7 (22.9)
80.2 (25.8)
75.5 (25)
72 (28)
67.1 (20.1)
61.7 (20.1)

88.1 (15)
134.5 (5.7)

104.4 (15)

Flexion–extension
Inclination
Rotation
Strength (N)

Flexion
Extension
Right inclination
Left inclination
Right rotation
Left rotation

116.9 (17.4)

5.8 (1)
1.9 (0.7)

0 (0.3)
4.4 (1.3)

Post-intervention (A1)

Median (IQR)
PPT (Kg/cm2)
AROM (deg)

Pain

Assessments

Baseline
(A0)

Deep dry needling (DDN)

Table 2 Comparison intra- and inter-group [results expressed as mean (SD) except VAS expressed as median (IQR)] at baseline (A0), at 30 days (A1) and at 45 days (A2)

Cerezo-Te´llez et al.

Dry needling in neck pain

Journal of Manual & Manipulative Therapy  2016  VOL. 24  

NO.

4

229

Cerezo-Te´llez et al.

Dry needling in neck pain

motion45; the increased ROM in neck movements is also
consistent with Hsieh et al.’s23 findings. The fact that
AROM was increased in the stretch group agrees with
two other studies, and the same mechanism described may
be applied to the DDN group.31,41 As pain decreases, muscle fibres recover their original length, and hence AROM
improves. The fact that the changes found in rotation were
higher than in the other components of AROM could be
explained by the additional involvement of other muscles
that were not included in the study and by the functional
contribution of the trapezius muscle to the extreme rotation
of the head towards the opposite side.9
Our results show that strength significantly improved in
the DDN group, but not in the CG. Muscle strength is seldom assessed in MTrP studies. The mechanical factor may
diminish neck strength, which agrees with our study.46–48
On the basis of the currently available evidence, it could
be stated that neck strength is important to understand the
potential relationship between muscle function and pathology, and that in the assessment of neck–pain patients, neck
strength is often decreased in all the directions tested.48,49
In addition, strength training is associated with pain reduction.50,51 Furthermore, cervical flexor muscles present a
greater fatigability in patients with neck pain.52
However, the available evidence shows that neck
strength is limited to measurement of strength moment53,54
depending on the anatomic axes,54 dysfunction of a particular muscle may cause differences in the relative strengths
in the three dimensions. Future studies on the treatment of
MTrPs should include this variable to check if our results
are confirmed.
Regarding the difficulty of controlling external interventions, such as self-administration of analgesics,
anti-inflammatories, muscle relaxants or other drugs, it
was solved by reminding and instructing all participants
about this fact at each assessment visit. In addition, on
every treatment session, participants were asked to fill out
a form explaining if they had taken any drug or received
any physical therapy treatment since the last visit. No
external interventions were registered in our study.
The possible loss of MTrP locator marks was avoided
by re-marking the location with a permanent felt-tip
marker and immediately covering the mark with adhesive
tape at every visit to prevent its erasure.
The fact that the passive stretch of the trapezius muscle
was administered by different physical therapists may have
influenced the outcomes, although consensus meetings
were carried out before starting the study to ensure that
both physical therapists applied the passive stretch of the
trapezius muscle in the same way.
To our knowledge, the present study is the first one
which considered the presence of other MTrPs perpetuating office–worker–participant's neck pain. Our
study provides confirmatory evidence that an important
number of our patients presented MTrPs not only in
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the trapezius muscle, but also in other cervical muscles
(splenius, multifidus, levator scapulae), which were not
treated. These muscles are considered to refer pain to
the head and neck and could act as perpetuating factors of pain in our participants.9 Furthermore, since all
of these muscles are related to the static position and
stabilization of the head, neck and shoulder girdle, the
assessment and treatment of their MTrPs should also
be taken into account in future RCTs in patients with
pain in these regions.
Huang et al.55 stated that long pain duration, high pain
intensity, poor quality of sleep and repetitive stress are
associated with poor outcomes. Some of these variables
(e.g. quality of sleep, quality of life) were not registered
in this RCT and should be included in future studies. In
addition, taking into account the possibility that excessive
computer work and static positions of the neck and head
can contribute to the start and perpetuation of neck pain,
the development of prevention strategies should be tested
and implemented.
Most studies on DDN focus on its immediate effe
cts.23,24,38,43,56 Although the authors did a 2-week follow-up,
future studies should include longer term follow-up.
Finally, the sample was composed of participants
from just one centre, and the recruitment was done by
two recruitment methods, which could result in bias for
this study's external validity.57

Conclusions

Deep dry needling plus passive stretch seems to be more
effective in decreasing pain than passive stretch alone,
increasing the PPT and cervical AROM and muscle
strength in the trapezius muscle in office workers with
neck pain. This would support the use of DDN in the management of MPS of the trapezius muscle. Further clinical
trials with larger sample sizes, including other cervical
muscles and a longer follow-up, are needed to uphold the
results obtained in this clinical trial.
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