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ABSTRACT
Objective: The purpose of this study was to investigate the effect of dry needling (DN) on pain intensity and pressure
pain threshold (PPT) compared with ischemic compression (IC) immediately and 48 hours after each treatment session
in individuals with myofascial trigger points in the upper trapezius muscle.
Methods: Thirty-one patients with myofascial trigger points in the upper trapezius muscle participated in this study.
Patients were randomly assigned to a standard (N = 17) or experimental group (N = 14). The treatment protocol for the
standard group consisted of IC, whereas the patients in the experimental group received DN.
Results: The results indicated that the effect size of the DN methods for pain intensity and PPT was considerably greater
after 2 days compared with immediately after the treatment session. In contrast, the effect of the IC for PPT was greater
immediately after treatment compared with the measures after 2 days. There was also no noticeable difference in the effect
size for IC on pain intensity between the scores obtained immediately and 2 days after treatment. However, our data also
revealed a greater effect size for DN on PPT after 2 days compared with the IC technique.
Conclusions: In this study, DN improved the pain intensity and PPT after 2 days. However, it had no clinical improvement
immediately after application because of muscle soreness. Thus, assessment of the effect of DN immediately after application
can be criticized, and the results should be interpreted with caution. (J Chiropr Med 2016;15:252-258)

Key Indexing Terms: Trigger Point; Upper Trapezius; Dry Needling; Ischemic Compression
INTRODUCTION

Musculoskeletal pain is a major cause of morbidity in
today’s societies.1-3 About one-third of the patients with
musculoskeletal pain meet the diagnostic criteria for
myofascial pain syndrome.1 A myofascial trigger point
(MTP) has been described as a hyperirritable spot located in
a taut band of muscle, or a small pea or ropelike nodular or
crepitant (crackling, grating) area within the muscle that is
painful to palpation or compression and refers pain,
tenderness, or an autonomic response to a remote area.4

Previous studies have indicated that MTPs are the
primary source of musculoskeletal pain in patients. The
prevalence of trigger point varies from 21% of patients seen
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in a general orthopedic clinic, to 30% of general medical
clinic patients with regional pain, to as high as 85% to 93%
of patients presenting to specialty pain management
centers.5,6 It has detrimental effects on people’s social
and work-related activities, has a significant impact on the
quality of life, and causes pain and functional disability in
the neck and shoulder areas.2,3

Some chemical changes, such as increased levels of
bradykinin, substance P, and calcitonin gene-related peptide
and lowered pH, have been reported in MTP.7,8 Investigators
established that the local oxygen saturation at an MTP site is
less than 5% of normal.8 Hypoxia leads to a drop in tissue pH
and the release of several nociceptive chemicals, including
bradykinin, calcitonin gene-related peptide, and substance P.8

Local tenderness and referred pain are common with MTPs as
muscle nociceptors are stimulated in response to reduced
oxygen levels and lowered pH and increased inflammatory
chemicals. Histologic studies have confirmed the presence
of extreme sarcomere contractions, resulting in localized
tissue hypoxia.8

The upper trapezius (UT) muscle was determined to be
often affected by MTPs.4,9

The common symptoms and pain pattern in participants
with MTPs in the UT muscle are taut and painful muscle,
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tension headache, neck pain, dizziness or vertigo, and
limited neck and shoulder range of motion.4,9

One of the unique characteristics of an MTP is the local
twitch response (LTR) phenomenon, which is an involuntary
spinal cord reflex contraction of the contracted muscle fibers
in a taut band after palpation or needling of the taut band
in MTPs.8,10,11

Several treatment protocols have been suggested for
MTPs.1,12,13 Physical therapy programs play a significant
role in treatment and improvement of symptoms in patients
with MTP. Ischemic compression (IC) is one of the most
common treatment methods currently used for patients with
MTP attending physical therapy clinics.1,12,13

More recently, there has been an increased interest in the
use of dry needling (DN) by therapists to treat MTP.8 Dry
needling, also referred to as intramuscular stimulation, is an
invasive procedure in which an acupuncture needle is
inserted into the skin and muscle.11 The objectives of DN
include inactivating the MTP, normalizing the chemical
environment of active MTPs, releasing muscle shortening,
removing the source of muscle irritation, normalizing peripheral
nerve sensitization, promoting self-healing of the injured tissue,
and decreasing spontaneous muscle activity.8

Investigators have attributed the therapeutic effects of
DN to various mechanisms, such as mechanical, neuro-
physiologic, and chemical effects.8,10,11 It is thought that
DN provides a mechanical localized stretch to the shortened
sarcomeres and contracted cytoskeletal structures within the
MTP.8,10,11 Dry needling effects may also stimulate Aδ
nerve fibers (group III), which in turn may activate the
enkephalinergic inhibitory dorsal horn interneurons, resulting
in opioid-mediated pain suppression and pain relief.8,11

Some studies have reported that DN may influence the
microcirculation in skin or muscle blood flow and levels of
chemical properties at the MTP area.14,15

Although some previous studies have assessed the effect
of DN on MTP in UT muscles, a review of the published
reports determined that some randomized clinical trials
have been conducted to determine the effectiveness of DN
in the treatment of MTP in UT muscle.16-21 However, with
the use of different designs, samples, and testing procedures,
controversial results have been reported regarding the
effect of DN onMTP in UTmuscles.16-21 Most of the previous
studies have assessed the clinical effectiveness of DN
immediately after treatment procedures.17,19-21

Muscle soreness is a common report afterDNapplication.20

Typically, after DN technique the muscle soreness lasts and
may be felt for a few hours up to 24 to 48 hours.20 Considering
this soreness after DN, the results collected immediately after
treatment, such as pain intensity and pressure pain threshold
(PPT), may be affected by soreness caused by needle insertion
to the muscle. Because of the risk of muscle soreness,
assessment of only immediate effects of DN can be criticized,
and the results from the studies that measured the variables
immediately after needling should be interpreted with caution.
To our knowledge, no study has assessed and compared
the effect of DN in the treatment of MTP in UT muscle
immediately and 48 hours after DN, when soreness has
been relieved.14,17-22 The purpose of this study was to
investigate the effect of DN compared with IC on pain
intensity and PPT immediately after each treatment session
compared with the measurements obtained 48 hours
after each treatment session in individuals with MTP in
the UT muscle.
MATERIALS AND METHODS

General Design
A randomized controlled trial was performed (registered

with the ClinicalTrials.gov, NCT 02107456) to investigate
the clinical effect of DN compared with IC on pain intensity
and PPT immediately and 48 hours after each treatment
session in patients with MTP in the UT muscle. The study
protocol was approved by human research ethics committee
of the University of Social Welfare and Rehabilitation
Sciences, Tehran, Iran (reference no. 100-201; 2013).
Before participating in the study, all participants signed an
informed consent form approved by the human participants
committee.
Participants
A total of 31 nonpregnant women with MTPs in the UT

muscle, who had been referred for outpatient physical
therapy evaluation and intervention, participated in this
study. The patient population in this study was a sample of
convenience made up of participants aged between 20 and
48 years. They were consecutive patients who agreed to
participate and fulfilled the inclusion criteria. The inclusion
criteria for having active MTP in the UT muscle were
as follows23,24:

1. Presence of palpable taut band in muscle.
2. Presence of a hypersensitive tender spot in the taut band.
3. Reproduction of the typical referred pain pattern of the

MTP in response to compression. For third criteria
(detecting active MTP), MTP pressure tolerance was
assessed using a mechanical pressure algometer. The
investigator applied continuous pressure with the
algometer at a pressure of approximately 2.5 kg/cm2.

4. Spontaneous presence of the typical referred pain pattern
or patient recognition of the referred pain as familiar.

5. Pain of at least 30 mm on a numeric pain scale (NPS).24

The selected MTP of the UT muscle was located in the
middle of the more nearly horizontal fibers of the UT.19

Patients were also excluded if they had a history of
fibromyalgia syndrome, whiplash injury, cervical spine
surgery and fracture, cervical radiculopathy, having MTP
therapy within the past month before the study, or if they

http://ClinicalTrials.gov


Table 1. Demographic Data of Participants (Mean ± SD)

Variables IC (n = 17) DN (n = 14) P

Age, y 526.6 ± 9.4 30.07 ± 10.39 .35
Weight, kg 55.5 ± 5.27 59.8 ± 7.32 .31
Height, cm 163.6 ± 4.93 163.9 ± 7.03 .95
Affected side Right (n = 7) (n = 6)

Left (n = 10) (n = 8)

DN, dry needling; IC, ischemic compression; SD, standard deviation.
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had a diagnosis of any systematic disease such as
rheumatism, tuberculosis, cervical myelopathy, or multiple
sclerosis.25-29 The patients, who underwent DN, also had no
contraindication for needling such as local infection, pregnancy
with threatened abortion, taking anticoagulants (eg, warfarin),
or long-term steroid use. After the initial screening, 31 patients
fulfilled all inclusion criteria. Before participating in the study,
all participants signed an informed consent form approved by
the human participants committee at the University of Social
Welfare and Rehabilitation Sciences.

Patients were randomly assigned to a standard (IC) group
(N = 17, mean age = 26.69 ± 9.4 years) or an experimental
(DN) group (N = 14, mean age = 30.78 ± 10.39 years).

The coin toss method was used for randomization. Once
a participant, after screening, was registered for trial, a coin
was tossed to decide the allocation to group and systematic
assignment was used to restrict groups. Power analysis was
used to determine the sample size. Physical characteristics
of the patients in each group are shown in Table 1.
Procedure
The procedure for both groups was as follows.
The treatment protocol for the standard group consisted

of the IC technique on MTPs in UT muscle. The patients in
the experimental group received DN for UT muscle.

Patients in each group received 1-week treatment sessions.
Treatment frequency was 3 times per week (48-hour interval
between sessions) for each group. The outcome measures were
collected before treatment and immediately and 2days after each
treatment session in both groups. The measures after 2 days for
each treatment session were the same as the measures of
before-treatment session scores for the next treatment session.
Ischemic Compression
In the IC group, the patient was supine or prone with the

cervical spine in a neutral position. The therapist manually
applied gradually increasing pressure to the MTP until the
onset of a sensation of pressure and pain. At that moment,
the pressure was maintained until the discomfort or pain
was relieved by around 50%, as perceived by the patient. At
that time, the pressure was increased until discomfort was
felt again. This process was repeated for 90 seconds.24,25
Dry Needling
The DN for MTP was performed with disposable

stainless steel needles (50 × 0.3 mm). The participant was
asked to lie in prone position. The overlying skin was
cleaned with alcohol. The taut band, localized between
the thumb and index finger, was needled forward and
backward perpendicularly to the tissue with no rotation to
get an LTR. The procedure was repeated until there was no
more LTR.17 However, the speed of needle insertion was
not controlled.
Outcome Measures
Pain intensity and PPT were measured before treatment

and immediately and 2 days after each treatment session in
both groups.
Assessment of Pain Intensity
To evaluate pain intensity, a pressure of 25 N was

exerted on the MTP using an algometer and patients were
asked to show their pain on the NPS after pressure
application. The NPS is a sensitive and reproducible
instrument commonly used for the assessment of variations
in intensity of pain. In clinical practice, the amount of
pain relief is often considered as a measure of the
efficacy of treatment. The NPS was a 10-cm horizontal
line divided into 10 equal parts. To evaluate the pain
intensity, the NPS was used simultaneously with the
algometer application.24,25,30
Assessment of PPT
A pressure threshold algometer (Lutron electronic,

FG5005, RS232) was used to measure PPT in the MTP
of the UT muscle before and after treatment. At first, the
procedure was clearly explained to the patient. The
algometer was applied to the MTP area with the metal
rod perpendicular to the skin surface. The patient was asked
to say “pain” as soon as any increase in pain intensity or
discomfort occurred. The compression was stopped when
the participant reported “pain.” The average value of the 3
repetitive measurements with an interval of 30 to 60
seconds (expressed as kilograms per square centimeter) was
taken for data analysis of the PPT.19,26
Data Analysis
Kolmogrov-Smirnov test was used to assess the

normality of distribution for tested variables before and
after treatment. Normal distribution was observed for tested
variables in both groups. Repeated measures analysis of
variance was used to determine any significant change in
the tested variables (NPS, PPT) immediately and 2 days
after each treatment session in standard and experimental
group. A P value b .05 was considered statistically
significant. To measure the magnitude of the treatment
effect, Cohen effect size was calculated. Power of test



Follow-Up

Assessed for eligibility (n = 37)

Excluded (n = 6):

Not meeting inclusion criteria (n = 3)

Declined to participate (n = 1)

Other reasons (n = 2)

Analyzed (n = 14) 

Excluded from analysis (n = 0) 

Lost to follow-up (n = 0)

Discontinued intervention (n = 0)

Allocated to intervention DN (n = 14)

Received allocated intervention (n = 14)

Did not receive allocated intervention (n = 0)

Lost to follow-up ( n = 0)

Discontinued intervention (n = 0)

Allocated to intervention IC (n = 17)

Received allocated intervention (n = 17)

Did not receive allocated intervention (n = 0)

Analyzed (n = 17) 

Excluded from analysis (n = 0)

Analysis

Randomized (n = 31)

Allocation

Enrollment

Fig 1. Flow diagram.
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analysis and sample size estimation was performed by PS
software (PS Power and Sample Size Calculations, Version
3.0). The power of the study was considered to be 80%.
RESULTS

The participant flow diagram provided in Figure 1
reports the number of participants who were registered and
those who received allocated intervention, assignment, and
measurements for each group.

Demographic data (mean ± standard deviation) for the
participants in both groups are presented in Table 1. No
statistically significant differences were found between the
2 groups in age, weight, and height.

Table 2 presents the descriptive statistics (mean ±
standard deviation) for the measures (NPS, PPT) obtained
before and immediately after each treatment session in
both groups.

Table 3 shows the result of repeated measures analysis of
variance to compare the change in tested variables
immediately and 2 days after each treatment session in
both standard and experimental groups. The effect size to
assess clinical effectiveness of each method has been
reported as well. The results indicate that the effect size of
the DN methods for NPS and PPT was considerably greater
after 2 days compared with immediately after treatment
session. However, there was no noticeable difference in the
effect size of IC for NPS between the scores obtained
immediately and 2 days after treatment. More interestingly,
the effect of the IC method for PPT was greater immediately
after treatment compared with the measures after 2 days.

Our data also revealed a greater effect size for DN on
PPT after 2 days compared with the IC technique. No
similar trend was found for NPS.
DISCUSSION

The results of this study indicate that the effect size of
the DN methods for NPS and PPT was considerably greater
after 2 days compared with immediately after treatment
session. However, there was no noticeable difference in the
effect size of IC for NPS between the scores obtained
immediately and 2 days after treatment.

image of Fig 1


able 2. Descriptive Statistics (Mean± SD) for theMeasures (NPS, PPT)Before and Immediately After EachTreatment Session inBothGroups

Variable Group

First Session Second Session Third Session
Fourth
SessionBefore After Before After Before After

NPS
DN 7.96 ± 1.52 7.85 ± 2.24 6.42 ± 1.98 7.5 ± 1.95 5.2 ± 2.45 6.07 ± 2.01 4.78 ± 2.4
IC 8.26 ± 1.71 7.55 ± 2.17 7.35 ± 1.94 6.35 ± 2.05 5.91 ± 2.3 5.17 ± 2.65 4.88 ± 2.34

PPT
DN 10.61 ± 4.01 10.46 ± 4.88 13.07 ± 4.88 11.47 ± 3.7 13.94 ± 4.89 12.87 ± 3.7 16.43 ± 4.66
IC 10.87 ± 3.9 12.63 ± 4.36 12.43 ± 4.25 13.97 ± 4.60 13.46 ± 4.77 15.55 ± 5.33 14.5 ± 4.44

N, dry needling; IC, ischemic compression; NPS, numeric pain scale; PPT, pressure pain threshold (higher is better); SD, standard deviation.
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Table 3. Pairwise Comparison of the Change in Tested Variables Immediately and 2 Days After Each Treatment Session in Both Groups

Variable Group Session Session
Mean
Difference

Effect
Size P

95%Confidence Interval forDifference

Lower Bound Upper Bound

NPS DN 1 2 0.11 0.057 .76 –0.64 0.86
1 3 1.54 0.87 .000 0.54 2.52
3 4 –1.07 –0.54 .01 –1.83 –0.30
3 5 1.21 0.54 .000 0.36 2.06
5 6 –0.85 –0.38 .11 –1.96 0.24
5 7 0.42 0.17 .39 –0.62 1.48

IC

1 2 0.706 0.37 .000 0.20 1.20
1 3 0.91 0.49 .000 0.28 1.5
3 4 1.00 0.50 .000 0.44 1.55
3 5 1.44 0.67 .000 0.62 2.25
5 6 0.73 0.29 .01 0.17 1.29
5 7 1.02 0.44 .01 0.22 1.18

PPT DN 1 2 0.14 –0.03 .87 –1.75 2.03
1 3 –2.46 0.55 .000 –3.72 –1.19
3 4 1.6 –0.36 .13 –0.59 3.80
3 5 –0.86 0.17 .44 –3.25 1.52
5 6 1.07 –0.24 .38 –1.51 3.65
5 7 –2.49 0.52 .04 –4.97 –0.11

IC

1 2 –1.75 0.42 .000 –2.53 –0.98
1 3 –1.55 0.38 .04 –3.05 –0.04
3 4 –1.54 0.34 .09 –3.35 0.27
3 5 –1.02 0.22 .18 –2.61 0.55
5 6 –2.09 0.41 .000 –3.46 –0.72
5 7 –1.04 0.22 .04 –2.031 –0.056

1, before treatment; 2, immediately after treatment session; 3, 2 days after first treatment/before second treatment session; 4, immediately after second
treatment session; 5, 2 days after second treatment/before third treatment session; 6, immediately after third treatment; 7, 2 days after third treatmen
session; DN, dry needling; IC, ischemic compression; PPT, pressure pain threshold (higher is better).
The results of this study indicate a significant change in
pain intensity 2 days after treatment compared with
pretreatment scores in both groups and a significant change
in PPT 2 days after treatment only in DN.

Review of the published reports indicated that with the
use of different designs and testing procedures, several
studies have assessed the effect of DN on MTPs.16-21

It has been suggested that DN may influence the
microcirculation. Several investigators have reported that
needle insertion in the muscles increased both skin and muscle
blood flow in the stimulated region.14,15 A change in
inflammatory mediators has been reported after DN of the
UTmuscle, which suggested increasing local blood flow to the
MTP region.14,15 It is thought that DN provides a mechanical
t

localized stretch to the shortened sarcomeres and contracted
cytoskeletal structures within the MTP.8,10,11 It may also
stimulate the Aδ nerve fibers and activate the enkephalinergic
inhibitory dorsal horn interneurons. Some studies have
reported changes in the chemical properties at the MTP
combined with eliciting an LTR after DN.7,8

Our data also revealed significant difference in the NPS
and PPT immediately and 2 days after IC. Several studies
have indicated immediate and short-term effect of IC on pain
intensity in participants with MTPs.25,30,31 Investigators
attributed the effect of IC to vasodilation and change in blood
flow and cellular metabolism at the site of the MTP.31

The effect size of IC on NPS and PPT was greater than
DN immediately after treatment. However, the effect size of



Practical Applications
• Dry needling improved pain and PPT after 2 days.
• Dry needling had no immediate effect on pain andPPT.
• Immediate effect ofDNmight be criticized because
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DN on NPS and PPT was greater than IC 2 days after
treatment. This might be due to the muscle soreness. After
DN, the muscle soreness generally may be felt for a few
hours up to 24 to 48 hours.20 Considering this soreness after
DN, the results collected immediately after treatment
technique can be criticized and should be interpreted with
caution. One explanation for the lack of effect of DN
immediately after treatment could be the fact that in all
patients, needling of local MTPs might provoke a short
contraction of muscle fibers, which is known as an LTR of
muscle bands and causes a typical soreness in the treated
region for some hours. This soreness can overlie the original
pain and might have influenced patients’ ratings immediately
after treatment.20

Our data also revealed a greater effect size for DN on
PPT after 2 days compared with IC. However, changes in
NPS and PPT after 2 days were not statistically different
between the 2 groups.
of muscle soreness.
Study Limitations
One of the limitations of this study was sample size. We

suggest that this study could be done on a larger sample size
to provide more insight regarding the effect of DN on
MTPs. Another area of concern in our study was the fact
that only women participated in the study.
CONCLUSIONS

According to the present study, the application of DN
seemed to produce an improvement in the pain intensity and
PPT after 2 days. However, it did not improve pain intensity
and PPT immediately after application because of muscle
soreness. Thus, assessment of the effect of DN immediately
after application can be criticized, and the results should be
interpreted with caution.
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