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ABSTRACT

Objectives: The use of instrument-assisted soft tissue mobilization (IASTM) has been docu-
mented to be effective for improving pain and function, but it is unclear whether it helps
improve muscle performance in musculoskeletal diseases. This study investigated the effects of
IASTM combined with exercise therapy on muscle endurance and pain intensity in patients
with chronic neck pain.

Methods: Forty-eight individuals with chronic neck pain were randomly divided into exercise
therapy (ET, n=24) and combined therapy (CT, n=24) groups. For 4 weeks, each group
underwent exercise therapy 3 days a week for a total of 12 sessions. The ET group received
exercise therapy only. The CT group received IASTM combined with exercise therapy twice per
week for a total of 8 sessions. The muscle endurance of the participants was assessed with the
Deep Neck Flexor Muscle Endurance (DNFE) test and pain intensity with Visual Analogue Scale
(VAS) at baseline and post-treatment.

Results: While both groups showed significant improvement in pain intensity (p < 0.05), the CT
group showed a greater effect size for pain (CT group: Cohen’s d = 3.28; ET group: Cohen’s d =
2.12). The CT group showed significant improvement for muscle endurance (p < 0.05), whereas
the ET group did not (p > 0.05).

Conclusion: In the current study, the IASTM intervention combined with ET improved pain and
muscular endurance in participants with chronic neck pain compared to exercise therapy
alone. As an alternative method, IASTM intervention before exercise seems to increase the
short-term recovery effect in chronic neck pain conditions.
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Introduction

Chronic neck pain, a musculoskeletal disease, is
a common complaint resulting in impaired motor out-
put of the cervical muscles [1]. Impairment of the
motor output of the cervical muscles results in
decreased strength and endurance and changes in
muscle morphology such as atrophy and fat infiltra-
tion, resulting in altered cervical muscle behavior [2-4].
Altered muscle behavior is characterized by increased
activity in the superficial muscles, the sternocleidomas-
toid and anterior scalenes, as a response to compen-
sate for decreased deep neck flexor (DNF) muscle
activity [5,6]. It has been revealed that there is
a decrease in the directional specificity, delayed onset
of activation, fatigue of the deep neck flexor muscles
during functional tasks, and an increase in the co-
contraction of the neck muscles [2,7].

Deep cervical muscles, longus colli and longus capi-
tis, are important in supporting the head’s weight,
cervical segments, and cervical curve during functional
activities [8]. The endurance capacity of these muscles
is crucial for maintaining neck posture and cervical

joint stability during activities of daily living that
require prolonged low-level deep muscle activation
[9,10]. The function of these muscles can be improved
by regulating the tone of the superficial muscles and
chronic neck pain can be reduced [5,6]. Improving
these muscle functions can effectively improve disabil-
ity and function [6,11].

With the increasing prevalence of pain and disability
associated with musculoskeletal disorders, identifying the
most effective interventions to maximize the efficiency of
treatment sessions, patient outcomes, and reduce the
societal burden is very important in today’s healthcare
environment where a physiotherapist may have difficulty
managing the patient’s deficiencies [12,13].

Among conservative therapeutic interventions for
musculoskeletal injuries, soft tissue and mobilization
techniques have been frequently used in rehabilitation
practice in recent years [14-16]. Many studies suggest
that treating musculoskeletal injuries with Instrument-
Assisted Soft Tissue Mobilization (IASTM) can reduce
pain and improve function [17,18]. It is thought that
IASTM therapy stimulates the remodeling of connective
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tissue through the resorption of excessive fibrosis and
induces the repair and regeneration of collagen second-
ary to fibroblast proliferation. This will cause releasing
and breakdown of fascial restrictions, adhesions, and
scar tissue [19]. IASTM can provide physiological
changes such as increased blood flow, decreased tissue
viscosity, myofascial relaxation, and interruption of pain
receptors [13,14,20].

IASTM is recommended to improve a range of
motions in healthy individuals, reduce pain in patients
with musculoskeletal injuries, and improve inpatient-
reported functions [12]. However, it is not yet recom-
mended for increasing muscle performance due to
limited and conflicting studies [21-23]. Most studies
have investigated the acute effects of IASTM on muscle
performance. MacDonald et al. [24] found no acute
effect difference on muscle performance as measured
by vertical jump height, peak power, and peak velocity
parameters of the IASTM intervention for the quadri-
ceps compared with the group without IASTM.
Similarly, in Stroiney et al. [25] study, one-session
IASTM intervention did not increase sprint perfor-
mance. On the other hand, Sevier and Stegink-Jansen
[23] found a greater improvement in grip strength
after IASTM combined with exercise therapy with
a total of 8 sessions for 4 weeks, compared to exercise
therapy alone in patients with chronic lateral elbow
tendinopathy. Due to the lack of evidence on the
efficacy of IASTM and the heterogeneity of research,
there is a literature gap in establishing evidence for
clinical applications [19]. Clinical studies should be
conducted to establish a consensus on optimal IASTM
dosage and IASTM’s effect to improve performance
outcomes [19,23,26].

This current randomized clinical trial study is
designed to investigate the efficacy of IASTM combined
with exercise therapy on pain and muscle endurance in
patients with chronic neck pain. The current study
hypothesized that IASTM interventions before stretch-
ing and strengthening exercises would lead to a greater
decrease in pain intensity, increase deep neck flexor
muscle endurance compared to exercise therapy alone.

Methods
Study design and participants

This study was a two-armed, single-blinded, single-
centered, and randomized controlled trial. According
to the Neck Pain Task Force, patients were diagnosed
by a physiatrist with nonspecific chronic neck pain at
grades 1 and 2 before enrollment in the study. Grade 1
neck pain means there are no signs of severe structural
disease, and it does not considerably interfere with
activities of daily living (ADL). There are no symptoms
of major structural pathology in Grade 2 neck pain, but
it significantly affects ADL [27]. Ethical approval was

obtained on 9 March 2020 from the Istanbul Medipol
University Non-Invasive Research Ethics Committee
numbered 10,840,098-604.01.01-E11974. The study
was registered in ClinicalTrials.gov (NCT04789265). All
participants provided written informed consent before
study entry.

This study was conducted between June 2020 and
October 2020 at Istanbul Medipol University Sefakdy
Hospital Physical Therapy and Rehabilitation Clinic.
They were questioned through a form prepared by
the investigators about demographic information
such as age, height, weight, educational status, dura-
tion of pain, and factors that increase and decrease the
pain.

Participants aged 18-70years with chronic neck
pain due to a nonspecific disorder for at least 3 months
were included. Participants with a history of cancer
(within the last five years), pregnancy, serious skin
disorders, previous neck surgery, disc prolapse, spon-
dylolisthesis, vertebral fractures, spinal stenosis, arthri-
tis, osteoporosis, recent neck trauma (within the last
48 hours), postural deformity, chronic trapezitis, severe
night pain, symptoms of infection, psychological dis-
order, and those who received therapy for neck pain in
the last 6 months were not included [28].

Randomization, sample size calculation and blind
design

Forty-eight eligible participants were randomly
divided into two groups through simple randomiza-
tion at a 1:1 ratio: Group 1- exercise therapy (ET) group
(n=24) and Group 2- combined therapy (CT) group
(IASTM combined with exercise therapy) (n=24)
(Figure 1). They were referred to the physiotherapy
and rehabilitation clinic and an appointment was
made to start their therapy within 1 week.
Randomization was conducted using a random num-
ber generator (https://www.randomizer.org/). The
sample size was calculated using the G*Power 3.1.9.2
analysis program. VAS determined the sample size in
line with the standard deviation data obtained from
our pilot study for the differences in mean values and
primary results between the groups (mean + SD: com-
bined therapy (n=10); 2 + 1.15, exercise therapy (n=
10); 4.5 £ 2.55). The sample size was estimated as 36
patients, 18 for each group, assuming the 95% power
and 0.05 alpha level.

Only the participants were blinded to group alloca-
tion. For exercise and combined therapy groups, parti-
cipants were informed they would receive therapy to
improve their pain/symptoms related to nonspecific
chronic neck pain. It was impossible for the outcome
assessor and the physiotherapist providing the treat-
ment to be blinded due to a lack of investigators. The
principal investigator collected all the data and per-
formed all the steps.
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Figure 1. CONSORT flow diagram for current study.

Interventions

Participants in the CT and ET groups received exercise
therapy for 35 minutes, 3 days a week, for 4 weeks
under supervision. Participants in the CT group
received a total of 8 sessions IASTM before performing
the exercises for 6 minutes a day, 2 days a week, for 4
weeks. They received IASTM before 1. and 3. exercise
sessions in a week. All participants received the same
exercise therapy protocol. All interventions were per-
formed under the same physiotherapist supervision
that was 5-year-experienced and certified for IASTM
intervention.

Exercise therapy

The exercise protocol, which consists of stretching and
strengthening exercises for the muscles around the neck,
shoulders and scapula, was structured by examining pre-
vious studies [29-31]. First, a chin-tuck stretching exercise
was performed. Participants were instructed to pull their
jaws back toward their neck and flex their neck slightly
with the head straight and facing forward. Then, the
levator scapulae and upper trapezius muscles were
stretched. Participants were instructed to contralaterally
rotate their head in the direction of the levator scapulae
to be stretched and force their head in cervical flexion
and lateral flexion using their hand to stretch the levator
scapulae. To stretch the upper trapezius, participants

tilted their head contralaterally in the direction of the
upper trapezius, trying to touch their ears to the shoulder
and force their head in lateral flexion using their hand.
They repeated each exercise in both directions.
Secondly, the participants performed the following
strengthening exercises in sequence. Participants
pulled back their chin toward the neck and pressed
their forehead lightly with their hands to activate their
deep neck flexor muscles. Then, participants per-
formed multi-directional isometric exercises (cervical
flexion, extension, rotation, lateral flexion) for strength-
ening the neck muscles. Ultimately, participants per-
formed the YWT exercises in a sequence to strengthen
the rotator cuff muscles [1]; participants raised both
arms to the sides at a 120° angle with elbows in exten-
sion to form a ‘Y shape’ [2], they created a ‘W shape’
with elbows in flexion at a 90° angle below the level of
shoulders [3] they raised both arms to the side hori-
zontally with elbows in extension to form a ‘T shape’.
YWT exercises were performed in prone position with
palms facing forward and thumbs up. During these
movements, participants pulled their arms back and
raised their chest, and the shoulder blades converged
downwards each other. While they were joining the
elbows in front of the chest, the chest bent down
slightly, and the shoulder blades were separated from
each other. At the end of each exercise, participants
were instructed to hold the position for 3-5 seconds
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and repeat 10 times. The number of repetitions pro-
gressed according to participants’ tolerance not to
cause an increase in neck pain during the day. All
participants were given verbal training for proper pos-
ture and the principles required to maintain neck
health in daily life.

Instrument-assisted soft tissue mobilization

IASTM is a form of soft tissue mobilization using spe-
cially designed stainless steel instruments with beveled
edges [32]. This technique has been applied with
a stainless steel Arco tool (https://www.omttraining.co.
uk/product/arco-tools/). This tool has beveled edges
that fit different anatomical positions in the body to
treat patients effectively [19]. The clinician can detect
trigger and painful points with the thin edge of the tool
[33,34]. There is no standard amount of pressure to be
applied with IASTM. Still, studies on mice show that
increased pressure increases the number of fibroblasts
in connective tissue, which can stimulate the healing
process [35]. In this study, IASTM pressure was applied at
a level that would not cause pain and excessive irritation
or reaction (hyperemia, burning, bruising, etc.) accord-
ing to the tolerance of all participants [36]. The applica-
tion was performed while the participants were sitting
in an upright and comfortable position in the chair, with
their arms at their sides and their heads flexed laterally
and forward. All participants received IASTM interven-
tion for the identical body region. IASTM was applied to
identical standard body regions which were determined
as the extensor surface of the neck and bilateral (right/
left) upper trapezius, levator scapula, splenius cervicis,
splenius capitis muscle fibers in the upper back for each
participant. The same Arco tool was used for all muscle
groups (Figure 2). Before the treatment, a cream
(Vaseline) was applied to the skin in the neck area. For
one side, IASTM was applied for a total of 3 minutes,
including 1 minute sweeping at a 45° angle, and 2 min-
utes fan technique with a 30° angle, in parallel directions
to muscle fibers with the same method for all muscle
groups [33,37]. The same process was repeated for the
other side for 3 minutes, and the intervention ended at
6 minutes (Figure 3). After treatment, if any hyperemia

Figure 2. Arco tool.

Figure 3. Instrument-assisted soft tissue mobilization sweep-
ing technique for the levator scapulae.

or burning reaction occurred, they were asked to put an
ice pack on the area. The tool was cleaned with alcohol.
Stretching exercises were performed immediately after
the IASTM intervention, and exercise therapy was con-
tinued with the remaining exercises.

Outcome measures

Deep Neck Flexor muscle Endurance (DNFE)

The DNFE test by Harris et al. [38] was used to assess
the endurance of the participants’ deep neck flexors.
The DNFE test was performed while the participants
were supine with their knees hooked. In this position,
the participants were instructed to retract their chin
with an isometric contraction. They held this position
with their chin pulled toward the chest and raised their
head and neck approximately 2.5 cm from the bed.
While the participants were in this position, a line was
drawn across two approximated skin folds along the
participants’ anterior-lateral neck. The assessor slid
their left or right hand under the participants’ heads.
Then, the participants were asked to relax their necks
and place their heads on the assessor’s hand.

Then, participants were instructed to perform the
test with verbal commands (‘retract your chin” and
‘raise your head’) again. During the test, the assessor
gently slid their left or right hand under the partici-
pants’ heads and provided a tactile cue with fingers to
maintain a proper head position for the participant’s
heads to gently contact the assessor's fingers.
Participants were asked to hold this position for as
long as possible. The duration of holding this position
was recorded with a stopwatch when the participants
raised their heads. The test was terminated in 4
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conditions [1]: when the edges of the drawn lines on
the neck of participants no longer came close to each
other due to the loss of the chin tuck [2], when the
participant raised the head such that there was no
longer maintained contact with the assessor’s fingers
[3], when the head of the participants touched the
hand of the assessor for more than 1 second [4], and
when the participants did not want to continue the
test. The test was repeated twice with a 5-minute
break. During the break, the participants were
instructed to rest supine and turn their necks from
side to side in a painless range of motion at least 3
times without raising their head off the table. After
averaging the 2 test time scores, the results were
recorded [38,39].

The DNFE test’s intrarater reliability was good to
excellent in patients without neck pain (intraclass cor-
relation coefficient (ICC)[3,1] =.82-.91 and standard
error of measurement (SEM) ranged from 8.0 to 11.0.
Interrater reliability was moderate to good (ICC)[2,1]
=.67-.78) and SEM ranged from 12.6 to 15.3). For sub-
jects with neck pain, interrater reliability was moderate
(ICC[2,1] =.67, SEM =11.5). The DNFE test hold time
results were 38.95 + 26.4 seconds in subjects without
neck pain whereas 24.1 + 12.8 seconds in subjects with
neck pain [38]. Additionally, a more recent study
demonstrated 64% and 99% power to detect differ-
ences between subjects with and without neck pain
during the DNF test of 6.91 seconds (SEM) and 19.15
seconds (MDC), respectively [40].

Pain intensity
The current neck pain intensity of the participants was
assessed subjectively with the Visual Analogue Scale
(VAS). This scale consists of a 10 cm linear line. The line’s
starting point is 0, representing no pain; the last point, 10,
represents the most severe pain encountered. In this
study, participants were asked to rate the number corre-
sponding to their pain. Their correspondence was
recorded in cm [41]. In a systematic review of 66 empirical
studies (31.254 patients) in the relief of chronic pain, the
median absolute minimum clinically important difference
(MCID) was 23 mm (interquartile range (IQR) = 12-39) for
50 studies using a mean change approach [42].

The same assessor for the groups measured the
outcome measures listed above at baseline and post-
treatment (4 weeks).

Statistical analysis

All statistical analyzes were performed using the IBM
SPSS 22.0 software (Statistical Package for Social
Science, Inc., Chicago, IL). Statistical significance was
accepted as p < 0.05. Descriptive statistics (frequency,
mean, and standard deviations) were calculated to
identify the sample. Data were tested for normality
using the Shapiro - Wilk test. The between-group
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differences for the demographic data were analyzed
with the independent samples t-test for continuous
variables and Chi-square tests for categorical variables.
Baseline and post-treatment within-group differences
were analyzed with the Wilcoxon signed-rank test for
VAS data and paired samples t-test for DNFE test data.
The Mann-Whitney U test for VAS data and indepen-
dent samples t-test for DNFE test data were used to
determine the between-group differences. Cohen
coefficients (d) were calculated for within-group effect
sizes based on the estimated means. Cohen coeffi-
cients were interpreted as large (>0.80), medium
(0.50-0.79), and small (0.20-0.49) [43].

Results

Sixty participants with chronic neck pain were
screened for eligibility, 48 met all the inclusion criteria,
were randomized into the CT group (n =24) and the ET
group (n = 24) participated in the study (Figure 1). The
mean age of all participants was 44.34 + 13.38 years,
and 66.7% of them were women. It was reported that
66.7% of the participants experienced pain for over
a year, more often while lifting heavy things, doing
housework, or working. Baseline characteristics of the
groups are presented in Table 1. No significant differ-
ences were found in age, gender, body mass index,
education level, neck pain duration, factors increasing
and decreasing pain, smoking history and baseline
outcome measures between the CT and ET groups.

There was no statistically significant difference in
pain intensity at baseline between groups (p =0.965,
Table 1), and post-treatment pain scores were lower
than the ET group for participants in the CT group (p =
0.019, Table 2). The post-treatment findings identified
that pain levels improved in both groups (p < 0.001). The
effect size of the decrease in pain scores for the CT
group was larger than the ET group (Cohen’s d: CT
group = 3.28, ET group = 2.12). No statistically significant
difference was found for DNFE scores between CT and
ET groups at baseline (p=0.357, Table 1) and post-
treatment (p =0.143, Table 2). There was a significant
improvement in the DNFE scores of the participants in
the CT group after treatment (p = 0.028) with a change
of 1.90 + 3.96 seconds. No significant difference change
occurred in DNFE scores post-treatment with a change
of 0.95 + 3.55 seconds for the ET group (p =0.201).

Discussion

This study aimed to determine the effect of IASTM
combined with exercise therapy on pain intensity and
deep neck flexor muscle endurance in patients with
chronic neck pain. According to the results of our
study, there were significant improvements in the
pain intensity of the participants who received both
exercise therapy alone and IASTM combined with
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Table 1. Baseline characteristics of the participants.

Combined therapy Exercise therapy

group (n=24) group (n=24) p value
Age (years), mean + SD 42.96+12.18 45.79 + 14.61 0.469
Body mass index (kg\cm2), mean + SD 26.58 +4.39 27.06 +3.98 0.692
Gender, n (%) 0.759
Female 17 (70.8) 15 (62.5)
Male 7 (29.2) 9 (37.5)
Education level, n (%) 0.348
12 years or less 23 (95.8) 20 (83.3)
More than 12 years 1(4.2) 4 (16.7)
Neck pain duration, n (%) 0.133
3-6 months 2(8.3) 6 [25]
6-12 months 6 [25] 2(83)
More than 12 months 16 (66.7) 16 (66.7)
Factors increasing the pain, n (%) 0.764
Heavy object lifting 8 (33.3) 8 (33.3)
Doing housework/working 8(33.3) 8(33.3)
Changing position 2(8.3) 2(8.3)
Stress 3(12.5) 1(4.2)
Sitting for long time 3(12.5) 5(20.8)
Factors decreasing the pain, n (%) 1.000
Having a rest 17 (70.8) 17 (70.8)
Using drug 4(16.7) 4(16.7)
Getting exercise and massage 3(12.5) 3(12.5)
Smoking history, n (%) 0.516
Yes 5(20.8) 8(33.3)
No 19 (79.2) 16 (66.7)
Visual Analog Scale (score), mean + SD 9.04 +1.04 8.67+1.76 0.965
Deep Neck Flexor Endurance Test (sec), mean + SD 9.02+4.22 743+7.22 0.357

Note: SD: Standard deviation.

Table 2. Comparison of pain intensity and deep neck flexor muscles endurance between and within groups.

Baseline Post-treatment A p value Effect size (Cohen’s d) Between-group p value
VAS (cm) Combined therapy group  9.04 + 1.04 2.63+1.71 -6.41+£1.95 <0.001 3.28 0.019
Exercise therapy group 8.67 £1.76 4291247 —437+2.06 <0.001 2.12
DNFET (sec) Combined therapy group  9.02 +4.22 10.92 +5.59 1.90 £ 3.96 0.028 0.40 0.143
Exercise therapy group 743+7.22 8.39+6.18 0.95+3.55 0.201 0.20

Note: Values are mean + standard deviation; A: within-group treatment difference; VAS: Visual Analog Scale; DNFET: Deep Neck Flexor Muscle Endurance
Test; Statically significant p-value and subsequent effect size are indicated in bold.

exercise therapy. Although our results indicated statis-
tically significant but low-level improvements on DNFE
of CT group, they did not provide sufficient evidence to
have a clinically substantial impact.

MacDonald et al. [24] and Stroiney et al. [25] found
no immediate improvement in vertical jump perfor-
mance after applying IASTM to the quadriceps, ham-
strings, and triceps surae muscles, respectively, for the
3 intervention groups. They stated that the IASTM was
applied to the muscles that were being assessed and
while the participants were in the prone or supine
positions, which may have caused the physiological
and psychological relaxation responses. They also did
not find any performance loss after using IASTM
[24,25], and our results support this finding. In the
current study, IASTM was applied to the muscle groups
on the extensor surface (upper trapezius, levator sca-
pulae, multifidi, and splenius cervicis) in the sitting
position, and the endurance of deep neck flexor mus-
cles was assessed. A statistically but not clinically sig-
nificant increase was observed in the deep neck flexor
endurance hold time of the participants in the com-
bined therapy group. The wide SEM and MDC might
limit the sensitivity of DNFE test [38,40]. Therefore, low-

level and clinically unsubstantial time increases may be
due to measurement error in the current study.
However, the low-level increases may be related to
myofascial relaxation of the superficial muscles in the
upper back and neck region due to the resolution of
fascial restrictions with IASTM. Participants in our study
received a total of 8 sessions of IASTM intervention
over 4 weeks. The difference between our study and
previous similar studies that did not find acute effects
of short-term IASTM interventions on performance
[24,25] seems to be the duration of the treatment. It
is thought that applications exceeding 4 weeks may
provide clinical benefits and should be investigated.
Some studies show improvement in muscle perfor-
mance with IASTM [12,23]. In Sevier and Stegink-
Jansen [23] study, the participants’ muscle strength
who received IASTM combined with exercise therapy
increased more than the exercise therapy alone. They
applied the IASTM to a wide area, on the palmar and
dorsal surfaces of the affected arm from the wrist
retinaculum to the deltoid, including antagonists of
the tested muscle similar to the current study. Kivlan
et al. [12] found increased isometric squat test max-
imum force output as the acute effect of IASTM



interventions in individuals with a lower extremity
injury. The investigators applied the IASTM to the
muscles of the anterior and lateral parts of the affected
leg, gastrocnemius/soleus muscle complex, quadriceps
and hamstring muscle groups, and gluteus maximus
and medius muscles in their study [12]. The fact that
they found an acute improvement in performance in
their results may be related to intervention to a wide
region, not a single muscle.

Pain is temporarily reduced or eliminated with soft
tissue manipulation when an analgesic effect is pro-
vided by applying force to the soft tissue [37].
Reduction in pain can lead to muscle relaxation and
reducing muscle guarding can provide significant ben-
efits in movement restoration [24,35]. In this study,
because of the pressure applied with IASTM, the inhi-
bition in the superficial muscles with the reduction of
pain may have improved the activation of the deep
neck flexor muscles.

El Hafez et al. [44] concluded that IASTM applied
using an M2T blade for 4 weeks is a useful tool in
reducing pain in subjects with upper trapezius spasms
and our results are compatible with their study. Elserty
and Shokri Morsi Galal [45] also observed in their stu-
dies a significant improvement in pain in all individuals
after applying active soft tissue techniques in chronic
neck pain cases with upper trapezius muscle latent
trigger points. In the current study, a greater pain
intensity improvement may have occurred for the
combined therapy group compared to the exercise
group at post-treatment because IASTM triggered tis-
sue microtrauma, causing a regional inflammatory pro-
cess and increasing fibroblast release. Fibroblast
migration increases collagen synthesis and tissue
regeneration, accelerating the recovery process [46].
In addition, increased tissue temperature and blood
flow due to friction between tool and tissue can
improve tissue oxygenation and remove local waste
metabolites [33,47]. Instrument use can provide dee-
per penetration, and increased vibration perception
facilitates the clinician’s ability to detect changing tis-
sue characteristics while facilitating the patient’s
awareness of differentiated senses in treated tissues
[33,34]. It improves the extensibility by decreasing the
tissue restrictions and viscosity with the heat gener-
ated, and tissue becomes softer [14]. Bulbuli [48] found
a decrease in heel pain and an increase in the activity
level after IASTM intervention using an M2T blade. The
investigators reported that by making rhythmic strokes
until the fascia loosens, adhesions and cross-
connections on the fascia could be dissolved and
used to soften the taut fascia [48]. Naik [49] observed
a significant reduction in pain after M2T administration
in subjects with shoulder pain.

Our results seem to be consistent with the systematic
review of Cheatham et al. [19] who reached ‘nonsignifi-
cant results’ that challenge the effectiveness of IASTM as
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a treatment for common musculoskeletal pathology. To
date, four systematic reviews have investigated the effi-
cacy of IASTM as an intervention in patients with muscu-
loskeletal pathology or disorders [13,19,26,50]. While
Lambert et al. [13] and Seffrin et al. [26] reported that
IASTM was an effective treatment in reducing pain and
improving function, two other reviews reported that the
existing evidence did not support the efficacy of IASTM
based on similar musculoskeletal studies [19,50]. The lit-
erature investigating the effects of IASTM is still insuffi-
cient [19].

Exercise therapy is highly promising among the dif-
ferent conservative approaches used in treating indivi-
duals with neck pain [51]. Previous research supports
that exercise therapy can alter the impaired recruitment
pattern in neck muscles and that repetition of
a particular task can lead to adaptive changes in weak
muscles [52]. Exercise effectively improves pain and
function in patients with both acute and chronic neck
pain [53]. A review reported that although the role of
exercise is important in neck pain rehabilitation, studies
have generally investigated the effect of one-
dimensional exercises. The same review suggested
that a rehabilitation protocol should include more than
one training mode focusing on strengthening, flexibility,
or motor control training specific to all impaired physio-
logical functions [3]. The reduction in pain of all groups
in the current study may be related to the content of
multimodal exercise protocol, which includes both flex-
ibility and strengthening exercises. Our findings showed
that although the participants in the CT group’s DNFE
test hold time scores statistically increased, the fact that
the change values were at a low level did not seem to be
clinically meaningful. These current findings suggest
that measurement error may have an impact on the
improvements and IASTM is not directly responsible.

Limitations

The current study has some limitations. First, the
small sample size may have affected the results.
A randomized controlled trial with larger sample
size is needed to determine the effects of IASTM
combined with exercise therapy on outcomes in
patients with chronic neck pain. Moreover, improve-
ments in the daily life activities of the participants
were not assessed in our study, the use of standar-
dized and patient-reported outcome measures in
future studies may reveal the results more effectively.
Additionally, wide SEM and MDC of the DNFE test
may increase measurement errors, research on the
use of instruments that can measure structural mus-
cle changes can reveal the improvements more
clearly. Another limitation of this study is the possi-
bility that detection bias may affect the results due
to the fact that the outcome assessor was not
blinded. Lastly, the outcome measures were not
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followed-up. Assessment of long-term therapy out-
comes can determine the effectiveness and persis-
tence of the treatment more accurately.

Conclusions

In summary, our findings demonstrated statistically
significant but low-level improvements in DNFE in
the CT group, but they did not offer sufficient evi-
dence for clinically beneficial outcomes. The subjects’
levels of pain significantly decreased after receiving
both exercise therapy alone and exercise therapy
combined with IASTM. More research is needed to
determine whether exercise therapy with IASTM is
clinically beneficial in patients with chronic neck
pain.
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