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Objective. The aim of this study was to assess the effectiveness of a 3-week rehabilitation programme focusing only on the cervical
region, pain intensity, range of motion in the cervical spine, head posture, and temporomandibular joint (TMJ) functioning in
subjects with idiopathic neck pain who did not report TMJ pain. Design. A parallel group trial with follow-up. Methods. The
study included 60 participants divided into 2 groups: experimental: n = 25, 27-57 years old, experiencing idiopathic neck pain
and who underwent a 3-week rehabilitation programme, and the control, n = 35, 27-47 years, who were cervical pain-free. At
baseline and after 3 weeks of treatment in the experimental group and with a 3-week time interval in the control group, pain
intensity, head posture in the sagittal plane, range of motion in the cervical spine, and TMJ functioning were evaluated.
Results. After 3 weeks of rehabilitation, there was a significant decrease in pain intensity, improved range of motion of the
cervical spine and head posture, and improved clinical condition of TMJ in participants with idiopathic neck pain who did not
report TMJ pain. Conclusion. The study suggested that idiopathic neck pain is associated with limited range of motion in the
cervical spine, incorrect head posture, and TMJ dysfunction. Our data suggests that therapy focusing only on the cervical
region may improve the clinical condition of the TMJ in subjects with idiopathic neck pain who do not report TMJ pain.
These observations could be helpful in physiotherapeutic treatment of neck and craniofacial area dysfunctions. This trial is
registered with ISRCTN Registry ISRCTN14511735.

1. Introduction

Approximately 70% of the general population experience
neck pain or decreased quality of everyday life due to cervi-
cal spine dysfunctions [1]. This constitutes an essential

health issue, and the magnitude of its socioeconomic out-
comes is secondary only to low back pain [2, 3]. In most
cases, it is difficult to identify the cause of neck pain unam-
biguously, which is a substantial obstacle when customising
congruent therapy and preventing further recurrences [4,
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5]. Chronic idiopathic neck pain is defined as neck pain last-
ing more than 3 months, without the presence of trauma,
cervical hernias with clinical symptoms, or radiculopathy.
On the basis of its etiology, it was divided into specific neck
pain, trauma-induced neck pain, and idiopathic (nontrau-
matic) neck pain [6]. The complicated anatomical structure
of the cervical spine, its complex biomechanical function,
close proximity of nervous system structures, and symptom
inhomogeneity are a challenge for clinicians and researchers
dealing with diagnostics and treatment of neck pain.

It has been reported that the majority of the general pop-
ulation experience signs of temporomandibular joint (TMJ)
dysfunction [7–10]. Some authors have reported a relation-
ship between craniofacial and neck pain, including biome-
chanical, neuroanatomical, and neurophysiological aspects
[11, 12]. Close anatomical connection of the cervical spine
to the masticatory system and frequent comorbidity of the
neck and temporomandibular joint dysfunction (TMD) sug-
gest the need to study the relationship between these areas
[7, 13–15]. Incorrect tension of the masticatory muscles
was found to be associated with head posture and was sug-
gested as one of the causes of dysfunctions in cervical para-
vertebral muscles [16, 17]. The possible explanation could be
the neurophysiologic connections between the cervical spine
and temporomandibular area, such as the convergence of
trigeminal and upper cervical afferent inputs in the trigemi-
nocervical nucleus [12]. As was described by some authors,
different afferent nerve fibers converge onto the trigeminal
nuclei, causing an overlap between cervical and trigeminal
afferents in the trigeminal nucleus caudalis [11].

There are some existing reports in which it is stated that
long-term upper cervical dysfunction may influence the
functioning of the temporomandibular region and vice versa
[18], but most often, only the relationship between these
areas is described [18–20], without any proposed therapy.
Although the association of cervical spine disorders and
TMD has been studied by different authors, it is far from
being exhaustively explained. Moreover, some authors have
evaluated the effects of therapy on subjects with TMD only
[21–25] or on those reporting pain in both areas [26]. Previ-
ous studies also evaluated the effects of the therapy including
only the orofacial region [18, 24, 25], both (TMJ and neck)
[11, 14, 26], or only the neck but including patients with
TMJ pain [23, 26]. In none of the studies, the effect of neck
therapy on changes in TMJ has been assessed in patients
with neck pain alone, without concurrent TMJ. Based on
the neurophysiological and biomechanical relationships
between TMJ and the neck, it may be hypothesised that
patients with idiopathic neck pain may also experience some
TMJ dysfunctions, even those asymptomatic.

In this study, we aimed to analyse the effectiveness of a
3-week rehabilitation programme on pain intensity, range
of motion in the cervical spine, head posture, and temporo-
mandibular joint functioning in subjects with idiopathic
neck pain who did not report TMJ pain. The novelty of this
study is comprehensive analysis of the impact of neck-only
therapy, without direct intervention in the craniofacial area
on clinical condition of the TMJs. This is the first study in
which it was aimed at checking whether the therapy focusing

only on the cervical region in patients who did not report
TMJ pain, but neck pain alone, has any real impact on the
structures located in the craniofacial area.

2. Material and Methods

2.1. Participants. The study included a group of 60 partici-
pants divided into 2 groups (Figure 1). Subjects from both
groups were evaluated with manual tests by a specialist phy-
sician who confirmed the diagnosis of idiopathic cervical
pain and qualified them to the experimental or control
groups. Idiopathic neck pain was diagnosed when the fol-
lowing symptoms were present: neck and shoulder girdle
muscle stiffness, headaches, vertigo, paresthesias, referred
pain, pain with palpation of the trigger point, and limited
range of motion. Participants with chronic idiopathic neck
pain reported the following at the time of evaluation:
chronic, persistent, deep aching neck pain in soft tissues at
least 4/10 on a VAS scale, experience of pain for 12 weeks
or longer, and pain associated with activities and relieved
with rest. Neck pain was considered idiopathic when the
onset was spontaneous and the cause was unknown [6].
All subjects from the experimental group were patients of
the Rehabilitation Clinic who received ambulatory treat-
ment. They were recruited from patients admitted to the
Clinic. Age-matched control subjects were recruited from
the local community.

Group 1 (experimental) (n = 25, 27-57 years old
(38:5 ± 8:52)) included those experiencing chronic idio-
pathic neck pain and who underwent a 3-week rehabilitation
programme.

Exclusion criteria were

(i) cervical spine injury 3 months prior to the therapy

(ii) regular use of painkillers or steroids without possi-
bility of their withdrawal for the whole duration of
the therapy

(iii) radiographically diagnosed developmental or
degenerative abnormalities of the cervical spine,
such as spinal stenosis, subluxations, and spinal disc
herniation

(iv) orthodontic treatment (braces, aligners)

(v) removable dentures

Group 2 (control) (n = 35, aged 27-47 years (35:1 ± 5:65
)) included those who were cervical pain-free, had no cervi-
cal spine or TMJ dysfunctions, and were not in the process
of current orthodontic treatment. Subjects from the control
group did not undergo any therapy.

All participants were informed in detail about the
research protocol and gave their written informed consent
to participate in the study. This study was approved by the
Ethical Committee of Rzeszów University in Poland. All
procedures were performed in accordance with the 1964
Declaration of Helsinki and its later amendments. This study
was registered in the ISRCTN registry, Registration number:
ID ISRCTN14511735.
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2.2. Experimental Procedures. All measurements were per-
formed twice, at baseline and after 3 weeks of treatment in
the experimental group, and with a 3-week interval in the
control group.

The main (primary) outcome measures were

(1) pain intensity measured using a 10-point visual ana-
logue scale

(2) temporomandibular joint functioning measured
using the Helkimo clinical dysfunction index

(3) head posture and range of motion in the cervical spi-
ne—assessed with a measuring tape

2.2.1. Pain Intensity. Pain intensity is evaluated with a 10-
point visual analogue scale (VAS) [27].

2.2.2. Head Posture in the Sagittal Plane. The distance
between the jugular notch of the sternum and mental protu-
berance of the lower jaw was measured in centimetres twice,
both times while seated, with habitual and neutral head pos-
ture (the subject was asked by the researcher to assume a
position with the head within body axis avoiding protracted
head position) [28]. Head posture was also evaluated visual-
ly—qualitatively differentiating between correct and forward

head posture [29–32]. Measurements of the forward head
position performed by the same physical therapist were
highly reliable (ICC = 0:93). Good reliability (ICC = 0:83)
was demonstrated when different physical therapists mea-
sured the forward head posture of the same patient [33].

2.2.3. Range of Motion in the Cervical Spine. The distance in
centimetres was measured with a tape measure in the follow-
ing conditions: the reported ICC values ranged from 0.89 to
0.98 [34, 35].

(i) Flexion in upper segments of the cervical spine
(measurement points: jugular notch in sternum-
mental protuberance of the lower jaw)

(ii) Flexion in lower segments of the cervical spine
(measurement points: jugular notch in sternum-
mental protuberance of the lower jaw)

(iii) Extension in upper segments of the cervical spine
(measurement points: jugular notch in sternum-
mental protuberance of the lower jaw)

(iv) Extension in lower segments of the cervical spine
(measurement points: jugular notch in sternum-
mental protuberance of the lower jaw)

Follow-Up

Analysed (n = 25)
Excluded from analysis (give reasons) (n = 0)

Analysis

Analysed (n = 35 )
Excluded from analysis (give reasons) (n = 0)

Enrollment

Allocated to intervention (n = 27)
Received allocated intervention (n = 27)
Did not receive allocated intervention (give
reasons) (n = 0) 

Allocation

Allocated to intervention (n = 40)
Received allocated intervention (n = 40)
Did not receive allocated intervention (give
reasons) (n = 0) 

Randomized (n = 67)

Excluded (n = 13)
Not meeting inclusion criteria (n = 11)
Declined to participate (n = 2)
Other reasons (n = 0)

Assessed for eligibility (n = 80 )

Lost to follow-up (declined to participate) (n = 2)
Discontinued intervention (give reasons) (n = 0 )

Lost to follow-up (declined to participate) (n = 5)
Discontinued intervention (give reasons) (n = 0)

Figure 1: Consort flow diagram.
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(v) Cervical spine rotation to the right and left (mea-
surement points: acromion-mental protuberance of
the lower jaw) movement towards the acromion

(vi) Cervical spine lateral flexion to the right and left
(measurement points: acromion-mastoid process)
movement towards the acromion

2.2.4. Function of Temporomandibular Joints (TMJs). The
Helkimo clinical dysfunction index (Di) was used to mea-
sure the severity of temporomandibular joint dysfunctions.

Subjects were qualified to 1 of the 4 groups: Di-0: lack of
clinical dysfunction symptoms, Di-I: mild symptoms of dys-
function, Di-II: moderate dysfunction symptoms, and Di-III:
severe dysfunction symptoms. The composite score of the Di
value was also calculated [36, 37].

2.3. Therapeutic Interventions. The experimental group
underwent a 3-week rehabilitation programme, individual-
ized for each patient and comprising the following standard
treatments for chronic pain of the musculoskeletal system
[38–41]. The following techniques were performed.

(a) (b)

(c) (d)

(e)

Figure 2: Trigger point therapy of the shoulder girdle and the neck: (a) m. pectoralis minor; (b) m. scalene; (c) m. cervical paraspinal; (d) m.
trapezius; (e) m. sternocleidomastoid.
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2.3.1. Manual Therapy (Soft Tissue Therapy of the Neck and
the Shoulder Girdle: Trigger Point Therapy (Figure 2),
Myofascial Release (Figure 3), and Classical Massage and
Manual Cervical Traction (Figure 4)). The techniques were
performed for 30 minutes each on the soft tissues which
required relaxation depending on the patient’s needs at a
given time and progress of the whole therapy. At the end
of manual soft tissue therapy, manual cervical traction was
performed.

2.3.2. Individual Exercises with a Therapist (Active Exercise
(Figure 5), Body Posture Correction Exercises, and
Respiratory Reeducation (Figure 6)). Active exercise
included active correction of body posture, activation
and training of the deep neck flexors, neck extensor
and muscle stabilization, and rotation of the shoulder gir-
dle. The exercises were performed in 3 series of 10 repe-
titions. Respirator reeducation included 3 series of 5-7
active breaths.

(a) (b)

(c) (d)

(e) (f)

Figure 3: Myofascial release of the shoulder girdle and the neck: (a) m. pectoralis major; (b) m. scalene; (c, d) m. of the shoulder girdle; (e, f)
m. sternocleidomastoid.
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2.3.3. Physical Therapy (Sollux Lamp). Physical therapy (sol-
lux lamp) is applied each time after soft tissue therapy on the
shoulder girdle and cervical spine (15 minutes with a blue
filter).

2.3.4. Education on the Nature of the Dysfunction, Body
Posture Correction Techniques, Sleep, and Everyday-Life
Ergonomics. Rehabilitation was carried out 5 times a week,
lasting about 2 hours per session. Participants from the con-
trol group did not undergo any therapy.

2.4. Statistical Analysis. Statistical analysis was carried out
using the STATISTICA 12.0 software. The Shapiro-Wilk test
was performed to assess the normality of variable distribu-
tion. Two-way ANOVA, with one main factor being the sub-
jects (group: experimental vs. control) and the other main
factor being the repeated measure (time: baseline vs. 3
weeks), was used to determine the significance of differences
regarding the evaluated variables. After, the Tukey post hoc
test was performed. The changes in VAS scale variables were
assessed with the nonparametric Wilcoxon test. The effect
size was calculated using Cohen’s d. Differences were con-
sidered to be statistically significant at the level of p < 0:05.
Paired t-test power analysis of rehabilitation influence deter-
mined that at least 25 subjects were required to obtain a
power of 0.8 at a two-sided level of 0.05 with the effect size
of d = 0:8.

3. Results

Patient characteristics are presented in Table 1.

3.1. Pain Intensity. All subjects in the experimental group
reported cervical spine pain at the baseline. After the ther-
apy, pain intensity decreased but was still present in 12 sub-
jects, whereas it completely dissipated in 13 subjects.
Cervical pain intensity significantly decreased after the
applied therapy (Figure 7). None of the participants from
the control group reported cervical pain at baseline or after
the 3-week period.

3.2. Head Posture in the Sagittal Plane. At baseline, correct
head posture was found in 6 participants from the experi-
mental group (24%) and in 28 participants from the control
group (80%). The rest of the participants, 19 in the experi-
mental group (76%) and 7 from the control group (20%),
demonstrated forward head posture. After 3 weeks of ther-
apy, the number of participants with correct head posture
increased to 18 (72%) in the experimental group. In the
remaining 7 people from this group (28%), forward head
posture was still observed. There were no changes in head
posture in the control group (p > 0:05).

After the therapy in the experimental group, we
observed a significantly lower distance between the jugular
notch of the sternum and mental protuberance of the lower
jaw in habitual as well as neutral head posture (Table 2).

(a) (b)

(c)

Figure 4: Classical massage of the shoulder girdle and the neck (a, b) and manual cervical traction (c).
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There were no significant changes in the control group
(p > 0:05) (Table 2).

3.3. Range of Motion in Cervical Spine. A significant increase
was noted in ranges of extension in the upper and the
lower cervical spine, right side rotation, and right and left
side lateral flexion after the applied therapy compared to
baseline in the experimental group (Table 3). There were
no significant changes in the control group (p > 0:05)
(Table 3).

3.4. Function of Temporomandibular Joints (TMJs). The
Helkimo clinical dysfunction index (Di) demonstrated a
greater occurrence of severe dysfunctions in the experi-
mental compared to the control group. After the 3-week
therapy, the number of participants with severe dysfunc-
tions (Di-III) decreased by about two-thirds. There were
no changes in the dysfunction index (Di) for the control
group (p > 0:05).

At baseline, the dysfunction index (Di) was significantly
greater in the experimental group (10:0 ± 4:84) compared to

(a) (b)

(c) (d)

(e) (f)

Figure 5: Active exercise of the shoulder girdle ((a) starting position; (b) activity; (c) progression, starting position; (d) progression, activity)
and the neck ((e) starting position; (f) activity).
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the control (6:0 ± 4:03) (p = 0:006). In the experimental
group, the dysfunction index decreased significantly after
therapy (5:6 ± 4:28) (p = 0:0001), reaching a value similar
to that obtained in the control group (6:08 ± 3:89). There
were no changes in the dysfunction index concerning the
control group (p > 0:05).

4. Discussion

The most important observation from this study is that 3
weeks of rehabilitation significantly decreased pain inten-
sity and improved range of motion of the cervical spine
and head posture as well as the clinical condition of

(a) (b)

(c)

Figure 6: Body posture correction exercises ((a) starting position; (b) activity) and respiratory reeducation (c).

Table 1: Patient characteristics.

Experimental group Control group

Number of subjects (n) 25 35

Sex 21 women, 4 men 29 women, 6 men

Age (years) 27-57 (38:5 ± 8:52) 27-47 (35:1 ± 5:65)
Body mass (kg) 62 ± 11:9 64:3 ± 14:1
Body height (cm) 164:6 ± 6:3 166:2 ± 5:3
Physical activity level Recreational Recreational

Functionality Professionally active Professionally active
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temporomandibular joints in participants with idiopathic
neck pain who did not report TMJ pain. The effectiveness
of the therapy, which focused only on the cervical region,
has demonstrated impact on the structures located in the
craniofacial area. In this study, it was shown how close
the functional relationship between neck and temporo-
mandibular joints is and, thus, how dysfunctions in each
of these areas affect each other, even in patients without
TMJ pain.

To date, some authors have reported the effectiveness
of the rehabilitation in subjects with TMJ pain alone [18,
23, 24] or in those reporting pain in both areas [26].
There is a lack of studies, which included patients with
neck pain alone without concurrent TMJ pain. The ther-
apy was also focused solely on the orofacial region [18,
24] or on both—the neck and TMJ areas [11, 14, 26].
Even if the therapy was applied only to the neck, the study
included patients with TMJ pain [11, 15]. In none of the
existing studies, the effect of neck therapy on changes in
TMJ has been assessed among patients with neck pain
only and with no pain in the TMJ.

Some authors have suggested a relationship between
neck pain and forward head posture [42–44]. Observations
by other authors indicate that changes in head position
may cause pain and dysfunctions of the cervical spine and
masticatory system [45]. Cortese et al. [46] noted that for-
ward head posture is a risk factor for TMDs. However, other
authors reported that the occurrence of incorrect head and
cervical spine posture is similar among people with and
without temporomandibular joint dysfunctions [47, 48]. In
our study, we found more cases of TMDs in participants
with neck pain than in pain-free control participants. We
also found improvement in TMJ function after the applied
therapy. There are many contradictory reports on the rela-
tionship between head position and TMDs [49–51]. In some
studies, it has been suggested that excessive forward head
posture affects the head’s centre of gravity position and,
thus, the position of the mandible in the temporomandibu-
lar joint, gradually leading to dysfunction [52]. According
to those authors, excessive head forward posture disrupts
the mechanics of the cervical spine and may affect deep mus-
cle tension [50, 52].

Forsberg et al. [53] investigated different lengths and
tone of the neck muscles which may affect masticatory mus-
cle activity. They suggested that limited cervical spine mobil-
ity could increase the degree of an already existing
dysfunction. Therefore, physiotherapy focused on improv-
ing mobility in the cervical spine may also have positive
effects on the proper functioning of the masticatory system.
Furthermore, Calixtre et al. [26] have reported that mobili-
sation of the upper cervical region and craniocervical flexor
training decrease orofacial pain and headaches occurring in
women with TMD. Those findings correspond to those
obtained in the current study, in which 76% of participants
with neck pain demonstrated forward head posture. The
implemented therapy caused corrected head posture and
simultaneously decreased pain intensity. In our research,
76% of the experimental group demonstrated forward head
posture compared to only 20% in the control group. After
the rehabilitation programme, including education of cor-
rect posture with a neutral head position, the dysfunction
decreased significantly (28%), reaching similar values as
those obtained for the control group.

There have been some reports on the coexistence of neck
pain and TMDs [18, 19, 54, 55]. In our study, more severe
TMDs were found in patients with idiopathic neck pain than
in controls. This maintains in agreement with other studies
[20, 54], in which the association of TMDs and increased
risk of neck pain is suggested [55, 56]. Bragatto et al. [14]
verified an association between TMD and neck pain in com-
puter office workers. They hypothesised that the percentage
of subjects who were clinically diagnosed with TMD and
pain in craniocervical structures would be higher in com-
puter workers with self-reported neck pain and disability
than computer workers who did not report chronic neck
pain, as well as noncomputer workers. The results from their
study showed that computer workers with neck pain have a
twofold higher prevalence of TMD than those without pain.

There are also some studies in which it has been
described how therapy of the craniofacial area may influence
neck dysfunction. Walczyńska-Dragon and Baron [24] have
found that applying TMD treatment (occlusal splint and
self-control parafunctional habits) may improve neck range
of motion and neck pain severity. They have also shown sig-
nificant improvement in TMJ functioning and spinal move-
ments, as well as a reduction in spinal pain after therapy
with an occlusal splint [25].

In our study, it was observed that after rehabilitation,
without any therapeutic intervention in TMJ, not only the
pain in the cervical spine was less intense but also the level
of masticatory system dysfunction significantly decreased.
Our results could suggest that neck function improvement
may additionally have a positive effect on the functioning
of the masticatory system. Halmova et al. [15] have studied
causality between the craniocervical dysfunction and myo-
fascial pain in the head and neck as well as the clinical value
of physiotherapy. The group of patients diagnosed with
myofascial dysfunctional pain syndrome received standard
therapy for TMJ, while in the second group, therapy was
aimed at the cervical muscles only, and in the third group,
the patients received complex rehabilitation. Unfortunately,

10
⁎p = 0.0001

9
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Figure 7: Pain intensity at baseline and after therapy in
experimental group. ∗p: p value between baseline and
posttherapy. Values are expressed as the mean ± SD.
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the results of the therapy were evaluated only via the subjec-
tive visual analogue scale (VAS), without any objective mea-
surement methods. However, they concluded that the
therapy, which included exercises and manual and physical
therapy, led to much differentiated, often-conflicting results,
and those authors suggested that an individual approach to
each patient is the most important. In their study, the
authors have indicated the efficiency of relaxing and stretch-
ing exercises of cervical muscles in combination with widely
used masticatory muscle therapy [15]. Furthermore, Maluf
et al. [57] observed a decrease in pain intensity and tension
of the neck and craniofacial muscles among patients with
TMDs after stretching of the superficial neck and mastica-
tory muscles. This phenomenon could be explained by the
fact that the muscles of the masticatory system are synergis-
tic or antagonistic to the neck muscles biomechanically as
cervical spine flexors or extensors. Therefore, correct func-
tioning of the entire cervical muscular system, with main-
taining full mobility of the cervical spine, is a crucial
element of healthy functioning of the masticatory system.

Also, Marcos-Martín et al. [23], after biobehavioral therapy,
observed improvement in self-reported disability, psycho-
logical factors, and craniocervical posture in patients with
chronic myofascial TMD and neck pain.

In the current study, despite the lack of direct interven-
tion in the craniofacial area, we have observed improvement
in clinical condition of the TMJ. This observation showed a
mutual correlation between the cervical spine and the masti-
catory system, which may be related to neurophysiologic
connections between the cervical spine and temporoman-
dibular area reported by a previous study [12]. Silveira
et al. [19] evaluated the correlation among neck disability
and TMJ dysfunction in subjects with TMD and concluded
that high levels of neck disability are correlated with high
levels of jaw disability. They underlined the importance of
considering the neck structures when evaluating and treating
patients with TMD.

It should be underlined that patients with neck pain but
without pain in the TMJ may suffer from asymptomatic
TMD. We have suggested that complex TMJ evaluation

Table 2: Head posture in the sagittal plane at baseline and after therapy.

Outcome measure Experimental group p# ES# Control group p# ES# p∗

Distance in habitual head posture (cm)
Baseline 13:1 ± 1:7

0.0001 0.43
12:4 ± 1:6

0.96 0.06
0.10

Post 12:4 ± 1:5 12:3 ± 1:4 0.98

Distance in corrected head posture (cm)
Baseline 11:2 ± 1:9

0.009 0.36
11:8 ± 1:9

0.56 0.03
0.56

Post 10:5 ± 1:9 11:8 ± 1:7 0.006
#p: p value between baseline and posttherapy within each group (time main effect). ∗p: p value between study groups (group main effect). #ES: effect size
(Cohen d) within each group. Values are expressed as the mean ± SD.

Table 3: Range of motion in the cervical spine at baseline and after therapy.

Outcome measure Experimental group p# ES# Control group p# ES# p∗

Flexion in upper segments (cm)
Baseline 5:5 ± 1:9

0.97 0.04
5:2 ± 1:9

0.93 0.05
0.85

Post 5:5 ± 1:9 5:1 ± 1:8 0.87

Flexion in lower segments (cm)
Baseline 9:9 ± 2:2

0.84 0.19
10:2 ± 2:2

0.92 0.05
0.79

Post 9:5 ± 1:8 10:1 ± 1:6 0.81

Extension in upper segments (cm)
Baseline 5:3 ± 1:5

0.001 0.58
6:5 ± 1:8

0.96 0.04
0.01

Post 6:3 ± 1:9 6:5 ± 1:8 0.94

Extension in lower segments (cm)
Baseline 6:8 ± 1:9

0.0001 0.66
7:5 ± 2:0

0.94 0.05
0.53

Post 8:0 ± 1:7 7:6 ± 1:9 0.84

Rotations to the right (cm)
Baseline 10:7 ± 2:2

0.0001 0.62
11:4 ± 2:5

0.99 0.04
0.83

Post 11:9 ± 1:6 11:3 ± 2:5 0.82

Rotations to the left (cm)
Baseline 11:5 ± 2:2

0.067 0.23
10:9 ± 2:2

0.99 0.04
0.74

Post 12:0 ± 2:1 10:8 ± 2:1 0.04

Lateral flexion to the right (cm)
Baseline 5:9 ± 1:5

0.0001 0.83
6:9 ± 1:9

0.98 0.02
0.02

Post 7:2 ± 1:6 6:9 ± 2:0 0.90

Lateral flexion to the left (cm)
Baseline 5:6 ± 1:7

0.0001 0.75
6:6 ± 1:7

0.97 0.04
0.02

Post 7:0 ± 2:0 6:6 ± 1:8 0.85
#p: p value between baseline and posttherapy within each group (time main effect). ∗p: p value between study groups (group main effect). #ES: effect size
(Cohen d) within each group. Values are expressed as the mean ± SD.

10 BioMed Research International



should always be included in the assessment and treatment
of patients with idiopathic neck pain, even if they do not
report orofacial pain. There are some studies in which a rela-
tionship is indicated between restricted range of motion in
the cervical spine and neck pain [58]. Those observations
are in agreement with our own results obtained in the exper-
imental group, noting that decreased cervical extension and
lateral flexion range of motion compared to the controls
were noted, which improved after treatment with a simulta-
neous decrease in neck pain.

This study has some limitations which should be
addressed. Due to the fact that we did not perform follow-
up assessment after a longer period after completion of ther-
apy, we do not know how long the effects of therapy last.
Therefore, a study with a long-run follow-up period and
covering patients with dysfunctions different from that of
idiopathic neck pain is needed. Also, because of ethical rea-
sons, we could not leave patients with neck pain without
rehabilitation; therefore, the control group included the
healthy age-matched subjects without idiopathic neck-pain.
Thus, we can only consider them as a reference.

5. Conclusions

The rehabilitation programme lasting 3 weeks significantly
decreased pain intensity and improved range of motion of
the cervical spine and head posture as well as clinical condi-
tion of the TMJs in participants with idiopathic neck pain
without reported TMJ pain. At baseline, the evaluated vari-
ables were significantly worse in the experimental group
compared to control, but after the implementation of ther-
apy, they reached values similar to those noted in the control
group. Therefore, we may consider values in the control
group to be normative, which can be a point of reference
during therapy in subjects with idiopathic neck pain. The
results of our research allow to suggest that idiopathic neck
pain is associated with limited range of motion in the cervi-
cal spine, incorrect head posture, and dysfunction of TMJ.
This study may indicate that therapy focusing only on the
cervical region could improve clinical condition of TMJ in
subjects with idiopathic neck pain but not reporting TMJ
pain.
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All data are included within the manuscript.
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