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AB STRACT
Purpose: Neck pain is one of the most common health problems that its prevalence ranges from
34% to 50%. Chronic Neck Pain (CNP) is also a frequent complaint in the general population. The
pathogenesis of nonspeciﬁc CNP is not clear. This study aimed to assess the effects of soft tissue
release, muscle energy techniques and exercise on neck Range of Motion (ROM), Neck Disability
Index (NDI), and pain in patients with nonspeciﬁc CNP.
Methods: This is a randomized, single-blind, clinical study conducted on two groups of patients in
Iran, during 2016-2017. Group A received intervention treatment and group B, as control, received
no treatment for 21 days. Each group consisted of 12 participants who were selected considering
inclusion and exclusion criteria. Each patient in group A received manual treatment protocols (soft
tissue release and muscle energy techniques) plus exercise therapy, in six sessions, one session per
day, two days a week over a period of 21 days. Clinical assessments were performed at the first and
last session (before and after the treatment). Before starting the study, the reliabilities of measurement
methods were evaluated and the results were acceptable. Clinical assessments included neck ROM,
NDI and pain based on Visual Analogue Scale (VAS). Repeated measures ANOVA test was performed
for data analysis using SPSS (version 20).

Keywords:
Chronic neck pain,
Manual therapy, Exercise
therapy, Soft tissue
release, Muscle energy
techniques, Physiotherapy

Results: Totally, 16 women and 8 men were participated in this study. To test the hypothesis and
analysis of the study variables at regular intervals from the beginning to the end of treatment, repeated
measures ANOVA was used. In the intervention group, the indexes showed significant improvements
(P<0.001). This means that our intervention treatment was effective.
Conclusion: The study results support the effectiveness of the combination therapy (soft tissue
release, muscle energy techniques plus exercise therapy) with some improvements in the neck ROM,
NDI and pain (Based on VAS scores) for the management of patients with non-speciﬁc CNP.
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1. Introduction

eck pain is a major problem for public health
and its rate is steadily rising [1]. The prevalence of neck pain ranges from 34% to 50%
[2-5]. The underlying causes of neck pain
can be structural or functional disorders of
the spine, muscles, ligaments, joints, or poor posture.
However in most cases, the underlying pathophysiology
of neck pain is unknown and as a result it is referred to
“non-specific neck pain.” Sometimes neck pain becomes
chronic and incur a lot of cost and time to medical health
system regarding its diagnosis and treatment process [68]. Also Chronic Neck Pain (CNP) may lead to absence
from work and reduce the quality of life [9-11].
In most neck pains, no distinct underlying dysfunction or abnormal anatomical structure is found [12]. The
prevalence of idiopathic neck pain is between 67% and
71% across studies; it has been shown that most people
experience some neck pain during their lifetimes [13].
Although this problem is common and well-known,
some patients cannot benefit from current treatments
[14]. Studies have shown that this ailment is more prevalent in women than men [15, 16].
Overusing muscles in our body can cause some injuries. Our body usually responds to these injuries by
producing scar tissue and adhesions. Furthermore, soft
tissue disorders around the head and neck area can limit
Range of Motion (ROM) of the neck and cause neck
pain and muscle weakness [17]. Therefore, many treatment strategies are performed with the aim of restoring
soft tissue function in patients with CNP [18].

There are some systematic study reviews on the treatment of neck pain by manual therapy [19-24]. In most of
these studies, manual therapy is known as a non-invasive
intervention for non-specific neck pain. Evidence-based
treatments have compared the short- and long-term effects of combination therapy (manual therapy plus exercise) for the treatment of non-specific neck pain, along
with using other therapies like electrotherapy, medication, acupuncture and patient education. According to
these studies, combination therapy has been the most effective method so far. There are also evidence proving
the short- and long-term effects of exercise therapy on
neck pain and function [12, 25, 26]. Exercise programs
differ with regard to intensity, duration, and frequency
[27]. Studies revealed isometric exercises, neck stabilization exercises, and strength training (as a rehabilitation method) has positive effects on neck pain, reduce
the pain and improve its function [28-30].
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Studies have found that manual therapy techniques and
exercise therapy applied to neck can temporarily relieve
nonspecific CNP [31-35]. Given the inconclusive previous research results and the rising rate of neck pain [36],
this study was designed to assess the effects of exercise
and manual therapy on neck ROM and pain in patients
with nonspeciﬁc CNP.

2. Materials and Methods
Study design
This is an experimental study and interventional clinical trial that is randomized and double-blind, performed
in Tehran, Iran from 2016 to 2017. At first, we explained
the study methods and procedure in detail to the volunteers. Then they signed the consent form and completed
the general information questionnaire to help determining their eligibility status for the study. Participants were
selected on the basis of inclusion and exclusion criteria
of the study, then they were randomly assigned to one of
the two groups A and B. The number of 12 participants
were determined for each group. Each patient in group
A received neck manual treatment protocols, including
soft tissue release and muscle energy techniques plus
exercise, in six sessions, one session per day, two days
a week over a period of 21 days. Group B received no
treatment for 21 days. However, after the completion of
the study, they were received the study treatment, too.
Clinical assessments were performed at the first and last
session. Before starting the study, the reliability of measurement methods was evaluated and the results were
acceptable. Clinical assessment tools were Visual Analogue Scale (VAS) for the intensity of pain, Neck Disability Index (NDI), and Range of neck Motion (ROM).
Study population
People with non-specific CNP who were referred to
physical therapy clinic of the University of Social Welfare and Rehabilitation Sciences in Tehran, in 2017,
participated in the study. Those patients with neurological disorders and acute muscle trauma were excluded.
Non-probability sampling method was used and grouping was randomly conducted. Participants based on the
chronological order were divided into two groups of
even or odd numbers.
Data collection
The participants were asked to rate their pain intensity
by VAS, and complete NDI questionnaire. The active
range of neck motion was measured by a goniometer.
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Figure 1. Measuring cervical flexion and extension

Figure 2. Measuring cervical side bending

The assessments for all patients were performed at the
first and last session.

Goniometer

Study instruments:
Demographic questionnaire
Participants’ age, sex, weight, height, marital status,
medical history and medications, history of severe trauma
on the neck and other relevant information were collected.
Visual Analogue Scale
The pain intensity was measured using VAS [37]. It
was a graph from 0 to 10; patients determined their pain
intensity scores between 0 and 10. Zero represents no
pain and 10 the most severe pain. So earning a higher
score in this test means more pain intensity.

Range of neck motion was measured with a goniometer. After fixing the subject’s shoulder, neck flexion, extension, right and left side bending, right and left rotation
were measured.
We measured cervical flexion with chin tuck and extension with chin elevation. The goniometer axis was centered over the external acoustic meatus; the participant’s
fixed arm was held vertical, while his or her movable
arm was aligned with the meatus-to-base of nares reference line as the patient actively flexed and extended the
neck (Figure 1).
To assess cervical side bending, the goniometer axis
was centered over the C7 spinous process; the fixed arm

Bregma

Lambda
Figure 3. Measuring cervical rotation
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Figure 4. Prescribed exercises for neck

was held over spinous processes of thoracic vertebrae so
that arm was perpendicular to ground, while the movable
arm was aligned with dorsal midline of head. The reference point was the occipital protuberance (Figure 2).
We measured ROM of cervical rotation with placing
the goniometer axis on the top of the subject’s head; the
midpoint between lambda (The point at which the two
parietal and occipital bones meet) and bregma (The point
at which the frontal bone and the two parietal bones
meet) (Figure 3) [38].
Neck Disability Index (NDI)
This instrument can assess functional disability in patients with neck pain [39]. In this study, we used the Persian version of NDI [40]. The questionnaire was filled
out by the patient in the first session and the last session.
Treatment protocol
Muscle energy techniques
Muscle energy technique is an advanced stretching
technique. The muscle energy technique that we used
was reciprocal inhibition, which is relaxing for short or
stiff muscles. This technique was performed for 20 seconds and before repeating, we took the muscle to its new
barrier [41]. Additionally, we performed both unilateral
gross stretch and bilateral gross stretch of the upper trapezius [42]. Post-isometric relaxation is a very effective
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method of dealing with tension in soft tissue problems.
Post-isometric relaxation technique was applied to upper trapezius, sternocleidomastoid, suboccipital and levator scapulae muscles for 5 repetitions using 20% of
maximal isometric contraction. Stretch was kept beyond
resistance barrier for 20 s [41, 43].
Soft tissue release
Active Release Technique (ART) is a kind of soft tissue technique [44]. Regarding the neck muscles, this
technique involves a manual pressure being applied by
therapist to a shortened muscle. The patient moved his
or her head in a direction that elongate the muscle. During the movement, the therapist keeps tension over the
muscle, as it slides out the therapist’s fingers. This allows the therapists to feel the structure as it moves under
the contact, which treats those restricted muscles, fascia,
ligaments, or tendons [45]. Additionally, we performed
both unilateral and bilateral gross stretch of the upper
trapezius [42]. Also we applied muscle release technique
for the suboccipital muscles, cross-hand release of the
lateral neck, cross-hand release of the anterior cervical
spine and post-isometric relaxation technique for the
sternocleidomastoid [46].
Exercise therapy
In this study, prescribed exercises for neck included
stretching, strengthening (repetitive, maximal resistance
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Table 1. Abbreviations of variables
Variables

Abbreviations

Full Phrase
Neck Disability Index

NDI

Visual Analogue Scale

VAS

Right Rotation

RRot

Left Rotation

LRot

Right Lateral Flexion

RLF

Left Lateral Flexion

LLF

exercises), endurance (repetitive, submaximal resistance
exercises), and ROM exercises [34, 47] (Figure 4).
Ethical considerations
The study was reviewed and approved by the Ethics
Committee of the University of Social Welfare and Rehabilitation sciences, Tehran, Iran.
Data analysis
Statistical analysis was performed by using SPSS, version 24. Descriptive statistics such as average, range,
standard deviation, percentage were calculated. Initially,
a pilot study was conducted and the reliability of measurement methods was evaluated by determining Interclass Correlation Coefficients (ICC). Finally, using analysis of variance, we assessed the impact of changes in
pain severity scores, NDI questionnaire and neck ROM.
The abbreviations of variables are presented in Table 1.

Analytic results
In this part, the dependent variables such as the range
of neck motion, NDI and VAS were discussed during the
course of treatment between the two groups. Repeated
measures ANOVA was used to test the hypothesis and
analysis of study variables at regular intervals from the
beginning to the end of treatment (Table 4). Intervention
group showed significantly greater reduction in neck
pain compared with the control group.

4. Discussion
Overview of results
Generally, it was determined that combination therapy
(soft tissue release, muscle energy techniques, and exercise) for neck can improve the symptoms of pain, disability, and ROM in patients with non-specific CNP.
Comparing the results with other studies

3. Results
In total, 16 women and 8 men were participated in this
study. The mean (SD) ages of the individuals participated
in the control and intervention group were 30.58(9.66)
and 33.08(9.94) years, respectively. Since people in each
group were randomly assigned, we expect they were
matched regarding demographic characteristics. Table 2
presents the results of baseline data comparison including age, weight, height, marital status and sex in the intervention and control group.
The ICCs regarding reliability assessment for both
groups, consisting of 20 subjects with non-specific CNP
and 20 healthy subjects are presented in Table 3, all values were found more than 0.90.

There are various treatments available for patients
with non-specific CNP [12]. Different medications can
be used to treat neck pain. Many people try to relieve
the pain with some painkillers like Non-Steroidal AntiInflammatory Drugs (NSAIDs), like ibuprofen or diclofenac. However, long-term use of these drugs is not suggested because of some side effects of these painkillers
such as gastrointestinal bleeding or heart, kidneys, and
liver problems [48]. In line with our results, a randomized study by Levoska and Keinänen-Kiukaanniemi
(1993) showed that exercises and massage treatments
three times a week over five weeks would reduce the occurrence of CNP [49].
Most previous studies have focused on manipulation
and mobilization techniques, but in the present study, we
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Table 2. Baseline data comparison table
Variable

Age (y)

Weight (kg)

Height (cm)

Variable

Group

Min

Max

Mean

SD

Control

18

50

30.58

9.66

Intervention

19

49

33.08

9.94

Control

46

105

71.00

21.62

Intervention

53

94

72.08

15.48

Control

156

183

168.67

8.77

Intervention 2

156

176

168.25

7.28

Group

Control
Marital status
Intervention

Control

Type

No.

%

Single

8

66.7

Married

4

33.3

Single

8

66.7

Married

4

33.3

Female

7

43.8

Male

5

62.5

Female

9

56.3

Male

3

37.5

Sex
Intervention

have focused on soft tissue release and muscle energy
techniques. Since the role of the soft tissues and muscles
in the neck area is very important, techniques that we
used could be safer and more effective in the treatment
of non-specific CNP [23, 31, 32].
Neck pain decreased after our treatment sessions in the
intervention group. Many studies have suggested that
strengthening exercises can improve CNP [34, 50]. The

intensity and type of exercise training suggested for neck
pain, differ from study to study. The researchers usually
prescribed exercises 2 to 5 times a week. Some studies suggest the strengthening exercises combined with
stretching exercises or endurance training [48]. A study
showed that the multimodal therapy (proprioceptive exercises, relaxation, and behavioral support) was more
effective than exercises at home [7]. In consistent with
our results, a systematic review study on manual thera-

Table 3. Relative reliability index for the studied variables
Variable
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In Both Groups
ICC

Flexion

0.99

Extension

0.99

RRot

0.98

LRot

0.98

RLF

0.99

LLF

0.99
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Table 4. Repeated measures ANOVA (pre-test and post-test)
Variable

Levene’s Test for Equality of Variances (P)

T-Test for Equality of Means (P)

VAS difference

0.106

0.000

NDI difference

0.000

0.000

Flexion difference

0.675

0.000

Extension difference

0.134

0.000

LRot difference

0.406

0.000

RRot difference

0.063

0.000

LLF difference

0.725

0.000

RLF difference

0.346

0.000

py and exercise for neck pain showed moderate quality
evidence support for this combination therapy regarding
pain reduction and improving quality of life over manual
therapy alone for patients with CNP [51].
In a systematic review, the evidence suggests a moderate to high reliability of manual therapy in patients with
chronic mechanical neck pain [52]. The long-term effects of exercise therapy in combination with other therapies, was greater than the effect of other manual therapy
techniques alone [53].
According to our study, the improvement in disability
was marked based on NDI in the intervention group.
Although disability outcomes have been found to be
similar after both manipulation and exercise, there may
be additional benefits in combining these interventions
[54]. In another study, the effect of neck stabilization exercises compared with isometric and stretching exercises
in combination with physical therapy agents was studied. They have reported that neck stretching exercises
improve the patient’s disability [27]. In a study by Jari
Ylinen et al. (2007), both stretching exercise and manual
therapy considerably alleviated pain and disability in
women with non-specific neck pain [55].
The other finding of present study is the improvement
of neck ROM, in all directions including flexion, extension, right and left rotation, and right and left lateral flexion. According to a previous study, stabilization exercises with manual therapy may be better than stabilization
exercises alone in improving disability, pain intensity
and cervical rotation motion in patients with mechanical neck pain [37]. This finding was confirmed by other
studies in which the group that received neck stretching

exercises achieved a statistically significant increase in
neck ROM [22].
Based on the present study results, combination therapy (soft tissue release, muscle energy techniques and
exercise) have significant effects in patients with nonspecific CNP. This combination therapy increases ROM,
and decreases NDI and pain in patients with nonspeciﬁc
CNP. The examiner was not blinded in this study.
Clinical implication
This study assessed the effects of soft tissue release,
muscle energy techniques and exercise, on ROM, NDI
and pain in patients with nonspeciﬁc CNP and confirmed
the efficacy of this combination therapy. This study offers an effective treatment protocol to patients and medical society, especially physiotherapists.
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