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Abstract

Introduction: Non-specific neck pain is a diagnosis that usually describes neck pain of postural and mecha-
nical origin. This study aims to reveal the immediate effects of the application of cervical region manual therapy in
patients with non-specific neck pain and to compare the effectiveness of different applications of manual therapy.
Material and methods: 115 patients with non-specific neck pain were randomly divided into a manipulation/mobiliza-
tion treatment group (n = 58) and a myofascial release treatment group (n = 57). A blinded assessor evaluated patients
after a single application session. Before and immediately after the treatment session, the pain level was measured with
the Visual Analogue Scale (VAS), spinal alignment with a scoliometer, finger grip strength with a pinchmeter, and grip
strength with a Jamar hand dynamometer.

Results: There was a statistically significant difference in the VAS (p = 0.00) right (p = 0.001) and left (p = 0.002)
pinchmeter and scoliometer (p = 0.009) measurements of the individuals in the manipulation/mobilization group. A stati-
stically significant difference was also found in the VAS (p = 0.00), Jamar right hand (p = 0.00) and scoliometer measu-
rements (p = 0.00) of those in the myofascial treatment group. When both groups were compared, an improvement in the
pinchmeter measurements was observed only in the manipulation/mobilization therapy group.

Conclusions: A single session of myofascial release and manipulation/mobilization therapy has an immediate positi-
ve effects on pain, finger grip strength, spine alignment and grip strength. Manual therapy practices can be used for rapid
symptom relief in patients with non-specific neck pain.
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Introduction

Non-specific neck pain is a pain syndrome of me-
chanical origin or caused by regional musculoskeletal
structures [1]. The mechanisms underlying why pain
occurs, recurs, and progresses are not clear. In 2017,

the global prevalence of neck pain was over 288 mil-
lion and the age standardized incidence was 3,551 per
100,000 people. The societal burden associated with the
high prevalence of neck pain creates a constant need to
plan effective management and treatment of non-speci-
fic neck pain [2].
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Further studies combining various approaches in in-
dividuals with a patient clinical profile are required, as
the optimal physiotherapy intervention is currently unk-
nown. Exercise therapy and manual therapy are two of
the most popular approaches to treating neck discomfort
[3]. Many studies in the literature examine the effects
of manual therapy methods and therapeutic exercises
while investigating the effectiveness of the treatment of
non-specific neck pain, but the methods applied do not
provide sufficient evidence [3,4]. Previous studies have
reported that the application of manual therapy leads to
a rapid reduction in pain sensation more rapidly than
therapeutic exercises, and therapeutic exercises reduce
disability more significantly than manual therapy [5,6].

The use of myofascial release for treating fascia
restrictions brought on by soft tissue injuries has been
reported in the literature [7,8]. A comprehensive asses-
sment of the effectiveness of myofascial release sugge-
sts that it may be a helpful strategy to improve muscle
performance both before and after exercise and to in-
crease the range of motion [9].

Based on the literature, there is no consensus on the
treatment management of high prevalence non-specific
neck pain. The literature mostly discusses the long-term
management of treatment. There are low-evidence stu-
dies regarding the impact of spinal manipulation tech-
niques used in the treatment of neck pain on pain and
disability [10]. Due to the lack of a clear consensus on
treatment, there is a need to investigate the effectiveness
of various interventions in managing neck pain. Within
this context, multimodal interventions may be included
to enhance the effectiveness of rehabilitation.

The aim of the study was to examine the immedia-
te effects of manual therapy in the cervical region for
patients with neck pain. Additionally, the efficacy of
different manual therapy approaches for patients with
non-specific neck pain is compared.

Materials and methods

Study design

The study was conducted at the Medipol Mega Univer-
sity Hospital in Istanbul, Turkey, between October 2022
and January 2023. Permission was obtained from the ho-
spital’s ethics committee under the number E-10840098-
772.02-5757. The procedures used for the study were
carried out in accordance with the values stated in the
Declaration of Helsinki. Our study was registered in the
clinical trial system with the code NCT05567302.

Participants
Participants were divided into two groups: manipu-
lation/mobilization treatment group and a myofascial

release treatment group, through balanced randomization
in a 1:1 ratio. The randomization sequence were genera-
ted using a free software. The study included people be-
tween the ages of 20 and 60 who experienced generalized
neck pain. The study excluded people with psychologi-
cal problems, neurological and orthopedic deficits, high
blood pressure, cardiac disease, pregnancy, malignancy,
a history of neck surgery, injection, etc. during the pre-
vious three months, and a history of spinal surgery.

The sample size of the study was calculated as 57 ca-
ses for each group by taking the change value of the Vi-
sual Analogue Scale (VAS) scores in the study by Yildiz
etal. [11], conducted as a reference, setting the effect size
as 0.618, and using G*Power software (version 3.1.9.7)
with a power of 90% and type 1 error of 0.05.

Procedures

The assessment and therapy were carried out by va-
rious physiotherapists. A blinded assessor with 10 years
of clinical experience performed patient assessments
before and after the single session application.

Manual therapy applications

Corrective manipulation technique was applied in
the articular pillar area of the superior vertebra on the
restricted side for the lower cervical lateral flexion pro-
blems. A rotational maneuver was performed from the
posterior part of the articular pillar area of the superior
vertebra to the opposite side of the side with restricted
movement [3].

Application of myofascial release using a_ foam roller
Myofascial release is a soft tissue method that enables
removal of adhesion and tissue tension developing in tis-
sues due to overload and repetitive use. This adhesion
and tissue tension imbalance in tissues can cause muscle
weakness, paresthesia, pain, tingling and burning sensa-
tion. In order to feel the tissue barrier in the direction of
restriction, the physiotherapist palpated the soft tissue
and applied pressure directly to the skin. Once the tissue
barrier was identified, the fascia complex was worked on
for at least 5 minutes without slipping on the skin or pu-
shing the tissue, until a feeling of softening was attained.

Outcome measures

Measurements using the VAS, scoliometer, pinch-
meter and Jamar hand dynamometer were taken as eva-
luation parameters. Measurements were recorded befo-
re and immediately after the application.

Visual Analogue Scale (VAS)

VAS was used to assess the level of neck pain. Bijur
et al. [12] showed that the use of VAS is a reliable me-
thod for measuring pain.
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Scoliometer

First, the Adam’s test was performed for evaluating
scoliosis. In this test, rotational deformity of the spi-
ne was monitored while the patient flexed their trunk
forward to a 45-degree angle. The rotation angle of the
curvature was checked on the scoliometer according to
the highest level of curvature and the evaluation was
finalized. A validity and reliability study for the scolio-
meter was conducted by Amendt et al. [13].

Pinchmeter

Finger grip strength was measured with a pinchme-
ter in both hands. When they were ready, the participant
was asked to squeeze the dynamometer with all their
strength for 3 seconds and then release it. They rested
for 1 minute between the measurements. The procedure
was repeated in the same way after the application and
the values were noted [14].

Jamar hand dynamometer

Using a hand dynamometer with both hands in the
normal posture, the grip strength of each participant
was evaluated. When they were ready, they were asked
to squeeze the dynamometer with all their strength for
three seconds and then release it. They rested for one mi-
nute between the measurements. After the application,

the process was repeated in the same way, and the valu-
es were recorded. A validity and reliability study of the
pinchmeter and Jamar hand dynamometer was conduc-
ted by Mathiowetz et al. [14].

Statistical analysis

The statistical analysis for the study was performed
using SPSS 26.0 software, which stands for Statistical
Package for Social Sciences, located in Chicago, Illi-
nois, United States. The researchers employed various
techniques, including descriptive, comparative, and
correlation statistical analyses. For nonparametric da-
ta, the Mann Whitney-U test was utilized, while the
independent samples t-test was applied for parametric
data. Moreover, the Mann Whitney-U test, paired two-
sample Wilcoxon test, and Chi-square test were used to
compare in-group values before and after the therapy,
as well as nonparametric and categorical values. Sta-
tistical significance was determined with a p-value of
less than 0.05.

Results

Within the parameters of the study, 120 people we-
re evaluated in total. Four of them were disqualified

[ Enrollment ]

Assessed for eligibility

(n=120)

Excluded (n=4)
+ High blood pressure (n= 2)
¢+ Pregnancy (n= 1)
+ History of spinal surgery (n=1)

Randomized (n=116)

!

Fig. 1. CONSORT 2010 Flow Diagram

¥ [ Allocation
Allocated to manipulation/mobilization group Allocated to Myofascial release group (n= 58)
(n=58) + Received allocated intervention (n=57)
+ Received allocated intervention (n= 58) + Did not receive allocated intervention (refused
+ Did not receive allocated intervention (n=0) to take part) (n=1)
y [ Analysis ] l
Analysed (n= 58) Analysed (n= 57)
+ Excluded from analysis (n=0) + Excluded from analysis (n=0)
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because two of them had high blood pressure, one was
pregnant and one had a history of spinal surgery. Thus,
a total of 116 participants were included in the study.
Due to one participant from the second group refusing
to continue the trial, the manipulation/mobilization tre-
atment group completed the study with 58 individuals
(Group 1), while the myofascial release treatment gro-
up only had 57 (Group 2) (Fig. 1).

There were a total of 65 women and 50 men in the
study (p =0.162). Before the treatment, there was a sta-
tistically significant difference in age, weight, and BMI
between the groups (p < 0.05). Demographic data are
shown in Table 1.

Tab. 1. Demographic data

The measurements of the pinchmeters for the right
and left hands, the scoliometer, and the VAS in the mani-
pulation/mobilization group showed a statistically signifi-
cant improvement after the treatment session (p = 0.001,
p =10.002, p=0.009 and p = 0.001). The measurements
of the Jamar hand dynamometer right hand, scoliometer,
and VAS were different in the myofascial release treat-
ment group (p = 0.001, p=0.001, p=0.001).

Pre- and post-treatment, intragroup and intergroup
evaluations are presented in Table 2. Between the gro-
ups, there was a statistically significant difference in the
pinch strength using the right and left hands (p = 0.048;
p=0.005).

GROUP | (n = 58)

GROUP 2 (n=57)

Variables Mean £+ SD Mean + SD p
Age [years] 36.15+9.52 27.14 £ 12.36 0.001
Height [cm] 173.37 + 10.91 170.42 £ 10.10 0.131
Weight [kg] 79.37 + 17.76 66.75 + 12.41 0.001
BMI [kg/m?] 26.15+3.98 22.92 £3.53 0.001
29 Female 36 Female
Gender 29 Male 21 Male 0.162
BMI - body mass index, p-value (p < 0.05), SD — standard deviation.
Tab. 2. Results of the groups’ pre- and post-treatment evaluations
GROUP 1 (n=58) GROUP 2 (n=57)
Between
Before After Before After group
Treatment Treatment p-value Treatment Treatment p-value p-value
Mean + SD Mean + SD Mean + SD Mean + SD

g{ilr\ﬁlAR Right 66.84£33.11 68.19+£28.52 0415 61.84+26.57 67.86+23.73 0.001* 0.071
L[ZEAR Left 62.09 £32.07 64.59+27.52 0.203 60.14+24.06 63.73+26.74 0.090 0.971
g‘;ﬁmet“ Right 513421612 232121549 0.001* 1431+467 1497+386 0750  0.048*
g‘;ﬁmeter Left 1988+ 1621 21.64+1538 0.002* 1385£389 17152158 0980  0.005%
Scoliometer 2.1+1.46 1.67+1.46  0.009*  2.05+1.71 1.54+1.55 0.001* 0.408
VAS 7.14+15 39+1.76 0.001*  6.33+£2.24 3.00£1.95 0.001* 0.906

p-value (p < 0.05), SD — standard deviation, VAS — Visual Analogue Scale.
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Fig. 2. Mean differences of VAS, Grip Strength and Pinch Strength

VAS - visual analog scale

The differences between the groups are presented in
Figure 2.

Discussion

The aim of our study was to examine the immedia-
te effect of manual therapy applications on the cervical
region in patients with non-specific neck pain and to
compare the effectiveness of different manual therapy
applications. Our study examined the immediate effect
of manipulation/mobilization and myofascial release on
the cervical region in patients with non-specific neck
pain. As a result of the treatment, improvements were
observed in both scoliometer and pain parameters, but
there was no superiority of different manual therapy ap-
plications over each other. In the right and left pinchme-
ter results, a significant improvement was found only in
the group in which manipulation and mobilization ap-
plications were applied. In the right-hand grip strength
measurement, a significant improvement was observed
only as a result of form roller application.

Rodriguez-Fuentes et al. [15] examined the effec-
tiveness of cervical stabilization and manual therapy
applications. They applied cervical stabilization exer-
cises in both groups and additionally applied cervical
manual therapy in the first group. As in our study, the
upper cervical spine was subjected to manipulation and
mobilization in the manual therapy group. As a result,
a significant improvement was observed in the VAS
score in the manual therapy group. Similarly, signifi-
cant improvements were noted in the VAS score in the
manual therapy group in our study.

Corum et al. [16] investigated the effect of cervical
manipulation and myofascial release techniques in pa-
tients with neck pain. They found that the manipulation
group was statistically more effective in all parameters,
including the VAS score. The individuals with neck pa-
in in our study were divided into two groups as cervical
manipulation/mobilization and myofascial release. Si-
milarly, improvements were observed in all parameters
in our study. However, their effects on pain are similar.

In the study examining the immediate effect of ma-
nual therapy, Kim et al. [17] examined the effectiveness
of manual therapy in chronic neck pain. They observed
that manual therapy applied to neck pain improved the
ability of the muscles to contract during motor tasks.
Gorrell et al. [18] examined the effectiveness of a sin-
gle session of cervical manipulation techniques. Pain
and handgrip strength parameters were evaluated in
their study. They found that a single session of treat-
ment reduced the pain and increased the grip strength of
the hand. Similarly, our study examined the immediate
effect of manual therapy in individuals with neck pain
and obtained significant improvements in grip strength.

Rodriguez-Fuentes et al. [15] compared the effecti-
veness of manual therapy applications and myofascial
release therapy. They concluded that MRT was cost-e-
ffective, although there was no statistical difference in
terms of clinical benefit. It was observed that the ef-
fects were similar in our study. The only difference was
found in the pinchmeter measurements. The reason for
this difference was thought to be related to the domi-
nant hand condition.

In a study by Pérez-Martnez et al. [8], 58 patients
with non-specific neck discomfort were allocated into
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two groups: those who had device-assisted self-myofa-
scial release and those who did not. A single session of
five minutes was applied in both groups. A decrease in
pain intensity was reported in both groups. We also im-
plemented the myofascial release technique to a group
using a foam roller. Similar improvements were noted
in pain intensity after the treatment.

Cholewicki et al. [19] separated non-specific neck pa-
in sufferers into two groups at random and administered
either immediate osteopathic manipulative treatment or
a waiting period initially. They concluded that the post-
treatment application is a safe and effective method in
reducing pain. Similarly, our study found that cervical
region manipulation is a reliable method. Furthermore,
it was found to be an effective method in terms of pain,
muscle strength, and spine alignment. Bautista et al. [20]
applied the manipulation technique in patients with non-
specific neck pain. They found that it was no more ef-
fective than the placebo in leading to sudden changes in
the mechanical sensitivity and grip strength of the upper
extremity nerve trunks. Similarly, no statistically signi-
ficant difference was found in the measurement of grip
strength performed after the manipulation.

According to Bergmann and Peterson [21,22], neck
pain can result from any incident that alters the way
joints move or how muscles contract. Because of this,
the majority of complaints are labeled «non-specificy
or «mechanical». The primary cause of non-traumatic
neck pain is poor posture. It has also been observed that
people with neck pain have restricted segmental mo-
vement in the cervical and thoracic areas. Through the
cervicothoracic connection, the thoracic spinal column
supports the cervical spine and affects cervical kine-
matics. Chronic pain leads to abnormal posture, due to
muscle spasms and pain avoidance behaviors. For this
reason, we included scoliometer measurements in the
evaluation criteria we used after administering myofa-
scial release and manipulation/mobilization to our pa-
tients with non-specific neck discomfort.

Tozzi et al. [23] divided patients with non-specific
neck and low back pain into four groups, according to
their diagnosis, as study and control groups, and applied
myofascial release technique. They concluded that my-
ofascial release treatments are a useful manual therapy
for treating neck and low back pain patients’ short-term
sensation of pain perception. We also observed impro-
vements in pain scores as a result of the myofascial re-
lease technique applied to a group.

A meta-analysis reported that manual soft tissue the-
rapy has a significant effect on chronic neck pain [24].
We implemented the myofascial release technique,
which is one of the manual soft tissue treatments, in our
study. A decrease was observed in the pain symptoms
after the application.

The duration of neck pain and dominant hand para-
meters were heterogeneously distributed in our study.

Patients with non-specific neck pain constitute one
of the most common patient groups encountered in cli-
nics. The desire for rapid recovery due to the pain expe-
rienced by these patients sometimes puts clinicians in
a difficult situation. Considering the effect of mood and
mental state on pain level in chronic musculoskeletal
pain, it is important to create short-term relaxation in
patients. In our study, we compared the effectiveness
of different manual therapy methods to contribute to
short-term pain management and concluded that both
methods were effective in pain control. Clinicians sho-
uld include manual techniques in short-term pain mana-
gement in patients with non-specific pain.

Limitations

There were some limitations to our study. We exa-
mined only the acute efficacy and could not examine
the long-term effects. The pain levels of the partici-
pants were not homogeneously distributed. We think
that future studies will give more reliable results in
individuals with neck pain with similar pain levels and
duration.

Conclusions

Myofascial release and manipulation/mobilization
are both safe treatments that successfully treat non-spe-
cific neck pain. We believe that combining numerous
treatments would be the most effective way to deal with
neck pain.
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