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Background
Cervicogenic headache (CGH) is a referred pain originating from the neck and
perceived in the head and/or face. Its morbidity and cost of treatment hugely affect
the society. Classical management is by physiotherapy (PT) and analgesics.
Patients and methods
A total of 45 patients with CGH were treated either by PT alone or by PT and low-
level laser or by PT and kinesio taping (KT).
Results
Three outcome measures were obtained: the pain pressure threshold, the neck
disability index, and the forward head posture improved significantly in all groups.
Compared with PT alone, adding KT gave better results in all three parameters.
Adding low-level laser gave better scores in both pain pressure threshold and neck
disability index. Adding KT to PT gave better results in all parameters than adding
low-level laser.
Conclusion
In the short term, KT improves the outcome of PT for CGH to a greater extent
compared with the low-level laser therapy.
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Background
The prevalence of headache in adult population is
46%. It is the most common pain condition causing
loss of productive time in workforce. The average loss
is 3.5 h/week [1]. In the EU, the total annual cost of
headache among adults aged from 18 to 65 years is
€173 billion [2].

The International Headache Society (IHS) identified
14 different types of headache [3]. Headache can be
primary, resulting from vascular or muscular origins, or
secondary, resulting from another source such as
inflammation or head and neck injury. Cervicogenic
headache (CGH) is considered a secondary headache.
It is defined as pain referred from one source in the
neck and perceived in one or more regions of the head
and/or face [4,5].

CGH accounts for 15–20% of all chronic and recurrent
headaches. It affects 2.2–2.5% of the adult population,
with a four to one female to male ratio [6]. Its
prevalence varies from 0.7 to 13.8% [7].

CGH is thought to be arising from cervical structures
innervated by the upper three cervical spinal nerves.

Any structure innervated by the C1–C3 spinal nerves
can be the source of CGH [8]. Dysfunctions occur
mostly at the C2–C3 zygapophysial joints, but CGH
can also arise from dysfunction at the C2–C3 disc, at
the C3–C4 disc, at the facet joints, at the atlantoaxial
(C1–C2), or the atlanto-occipital (C0–C1) joints [6].
Cervical myofacial trigger points are also considered
potential pain generators for CGH. However, these
tender points often overlie the facet joints and may be
indistinguishable from the latter as generators of pain
[8]. It has been also shown that stimulation of the
greater occipital nerve (a branch of the cervical plexus
constituted by the dorsal roots of C1, C2, and C3)
causes an increased neuronal activity in both the
cervical and trigeminal neuronal systems [9,10],
making its stimulation a possible cause of CGH.
Because of the heterogeneity of presentation and the
numerous pain generators that can cause CGH, it is
often difficult to identify its exact source [8].
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The trigeminocervical nucleus descends in the spinal
cord to the level of C3/C4 and is in anatomical and
functional continuity with the dorsal gray columns of
these spinal segments. Pain generated in any location
within the trigeminocervical territory is referred to the
frontal region via the trigeminocervical nucleus [11,12].

CGH is often unilateral, but it can be bilateral. It
affects mostly the occipital region, the frontal region, or
the retro-orbital region. It is commonly associated with
suboccipital neck pain and can be combined with
ipsilateral arm discomfort [13]. Possible associated
symptoms include dizziness, nausea, lightheadedness,
inability to concentrate, and visual disturbance [6].
Clinically, the presence of upper cervical joint
restrictions and tenderness detected by manual
examination and accompanied by impairment of the
deep cervical flexors and/or scapular postural muscles
indicate that the headache is cervical in origin [6].
Other physical impairment accompanying CGH
include postural abnormalities, muscle tightness, and
neural tissue mechanical sensitivity [14].

A variety of invasive and noninvasive therapeutic
modalities are used in the treatment of CGH [15].
The invasive modalities include injections, dry
needling, and surgery. Radiofrequency has been used
for the ablation of pain generators at the dorsal root
medial branches. Such procedures require imaging
guidance (real-time fluoroscopy and use of contrast
media) [5]. Besides their associated risks, most of these
treatments lack the evidence-based proof of
effectiveness [4,5]. The noninvasive treatment
techniques include transcutaneous electrical nerve
stimulation and physiotherapy (PT) (massage,
exercise, manipulation, traction, or mobilization)
[6,16]. PT is the primary and classical therapy of
CGH [17]. The physiotherapeutic modalities vary
according to the experience of the therapist [4,18,19].

Low-level laser therapy (LLLT) is commonly used to
treat different types of neck pain. Unlike high-power
lasers with thermal effects used during surgical
procedures and for thermolysis, low-power lasers have
little or no thermal effects but have a simulative effect on
target tissues and are used to treat an array of
musculoskeletal conditions. They decrease pain and
inflammation, stimulate collagen metabolism and
wound healing, and promote fracture healing [20].

Kinesio taping (KT) is a relatively new type of
taping. It was originally created by a Japanese
chiropractor Kenzo Kase in 1980 and gained
popularity in various clinical settings. The tape,

approximately of the same epidermis thickness, is
made of an elastic polymer strand wrapped by 100%
cotton fibers. It allows fast evaporation of body
moisture and drying [21]. KT provides a
positional stimulus through the skin, aligns fascial
tissues, and creates more space by lifting fascia and
soft tissue above the area of pain/inflammation. It
provides sensory stimulation to assist or limit
motion. It assists in the removal of edema by
directing exudates toward lymph ducts [22].

In this prospective randomized controlled study, we
compared the clinical outcomes of treating CGH by
classical PT alone with those after the addition of
LLLT or KT − one at a time − to PT.

Patients and methods
From March 2014 to August 2015, 83 patients,
presenting to the Physical Therapy Center at
Helmeya Military Hospital, Cairo, Egypt, were
diagnosed as having CGH according to the revised
diagnostic criteria of the International Cervicogenic
Headache Study Group [23] and the diagnostic criteria
of CGH issued in the International Headache Society’s
International Classification of Headache Disorders
[3]. Patients with a history of head and neck
surgery, erosive bone diseases, rheumatoid arthritis
or other inflammatory joint disease, bone infection,
and local benign or malignant tumors were excluded.
For the remaining patients, a lateral radiograph on the
cervical spine from C2 to C7 was done. A vertical line
was drawn from the posterior inferior corner of C7, and
the perpendicular distance from this line to the
posterior superior portion of the vertebral body of
C2 was measured to determine the forward head
displacement in relation to the thorax (Fig. 1).

Figure 1

Anterior head displacement measured as horizontal distance (D)
between posterior–superior body of C2 vertebra and vertical line
drawn superiorly from posterior–inferior body of C7 vertebra. T1=first
thoracic vertebra, C1–C7=first to seventh cervical vertebra.
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Patients with forward head displacement of more than
15mm received an explanation of the study and were
offered the option to be included in it. Finally, 45
patients (24 female, 21 male, age range: 30–40 years,
mean=34 years and 7 months) gave informed consents
to be included. The study design was approved by the
local ethical committee at Helmeya Military Hospital,
Cairo. The 45 patients were randomly assigned to one
of the following three groups:

Group A (control group) consisted of 15 patients
(six male and nine female, mean age: 34 years and 11
months). This group was treated by PT alone
for 6 weeks, three sessions per week. The exercise
program consisted of stretching exercises for the
sternocleidomastoids (SCM), the scalenes and
upper fibers of trapezius, followed by
strengthening isometric exercises for the neck
flexors (SCM, rectus capitis anterior, and longus
capitis), extensors (recti capitis posterior,
semispinalis capitis, splenius capitis, longissimus
capitis, and upper trapezius), lateral flexors (SCM,
longissimus capitis, splenius capitis, and cervicis and
iliocostalis cervicis), and neck rotators (splenius
cervicis, multifidus, semispinalis capitis, cervicis,
and rotatores). The program ended by postural
correction exercises according to Pearson and
Walmsley [24]. The postural correction exercises
consisted of cervical retraction exercises, upper
cervical nodding exercises, and scapular retraction
exercises. All exercises were performed by the same
certified physiotherapist.

Group B (first experimental group) consisted of 15
patients (seven male and eight female, mean age: 34
years and 5 months). They were treated by the same
PT program as in group A in addition to LLLT
(PT+LLLT) in three sessions per week for 6 weeks.
Laser therapy was performed with an infrared diode
laser (model BRT/1, wave length=830 nm, energy
intensity=9 J; Biorem, Agropoli (SA), Italy) applied
in a continuous-wave mode for a total of 15min at
the beginning of each PT session. The output power
was 4mW, the power density was 10mW/cm2, the
spot size was 0.4 cm, and the treatment time was
120 s. The distance between the laser and the patient
was 75 cm (Fig. 2). The whole area from the occiput
to C7 was exposed by the automatically moving laser
head.

Group C (second experimental group) consisted of
15 patients (eight male and seven female, mean
age: 34 years and 4 months). They were treated by
the same PT program as in group A with the

application of a KT (Kinesio K-Active; Nitto
Denko Corp., Tokyo, Japan) (PT+KT). The
tape was kept in place and changed weekly. It
was applied on deep cervical extensors by
measuring the distance between the occipital
union and T4/T5 cervical vertebrae; two pieces
of the tape were cut in a Y-shape equal to this
distance. The base was fixed at T4/T5, and the
two strips of the tape were run along the spine, one
on the right side and the other on the left side.
Patients were then asked to flex the cervical
vertebrae (maximum flexion) while making a
heterolateral rotation of the head, and the tape
was stretched and the anchor fixed below the
occipital union. We then put pressure by the
knuckles on the tape to stimulate its adhesive
effect. For the upper fibers of trapezius, we
measured the distance between the acromion
processes and the occipital union. We cut two
pieces of tape equal to this distance. We started
by fixing the base of the tape on the origin of upper
fibers of trapezius. Then, the patients were asked
to laterally flex the neck (maximum side bending),
and we fixed the anchor at the insertion in the
acromion process. We then put pressure by the
knuckles on the tape to stimulate its adhesive
effect (Fig. 3).

Outcome measures
An electronic algometer (Force one gauge model FDI;
Wagner Instruments, Greenwich, Connecticut, USA)

Figure 2

Laser application to the cervical region.
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was used to measure the tenderness at the myofascial
trigger points in order to determine the pain pressure
threshold. The myofascial trigger points were identified
as they overlaid the facet joints. The baseline value was
determined at the initial visit, and the post-treatment
value was taken at the end of the last visit.

The neck disability index is a self-report questionnaire
with 10 items, each rated from 0 (no disability) to 5
(complete disability). In its Arabic edition, the neck
disability index is a valid and reliable patient-rated
instrument for assessing self-rated disability due to
neck pain of mechanical origin [25]. The neck
disability index was taken for all patients. The
numeric responses for each item were summed for a
total score ranging between 0 and 50. The baseline

value was determined at the initial visit, and the post-
treatment value was taken at the end of the last visit.

The forward head posture was assessed by a lateral
radiograph done within 2 days after the last treatment
session. This was compared with the initial radiograph
done before inclusion in the study.

Statistical analysis
Descriptive statistics and paired t-test were used to
compare the pretreatment and post-treatment results
of the three parameters of each of the three groups.
Analysis of variance (ANOVA)post-hoc testwasused to
compare the post-treatment results of the three
parameters in the three groups. Statistically significant
differencesweredeterminedwithaconfidence interval of
95% (P<0.05). Data were analyzed by SPSS program
version 22 (SPSS Inc., Chicago, Illinois, USA).

Results
All the included patients continued the study until its
end. The three groups were homogeneous with no
statistically significant differences in age, weight, and
height, where the F and P values were 0.19, 0.82; 0.08,
0.91; and 0.48, 0.61, respectively.

Outcome measures
Pain pressure threshold

There was a significant difference between the
pretreatment and post-treatment values of the pain
pressure threshold in all three groups, as seen by the
paired t-test (Table 1).

ANOVA revealed that there was no significant
difference in the pretreatment values of the pain
pressure threshold between the three groups, as F

value was 0.48 and P value was 0.61. However,
there was a significant difference in the post-
treatments values, as F value was 72.68 and P value
was 0.0001. Comparison of the post-treatment values

Table 1 Mean and±SD, t-value and P value of pain pressure threshold before and after treatment of groups A, B, and C

Group A Group B Group C

Before
treatment

After
treatment

Before
treatment

After
treatment

Before
treatment

After
treatment

Mean±SD 2.48±0.16 3.22±0.19 2.46±0.2 3.82±0.2 2.42±0.15 4.1±0.21

Mean difference 0.74 1.36 1.68

Percentage of improvement
(%)

29.83 55.28 69.42

t-Value 11.16 20.0 24.61

P value 0.0001 0.0001 0.0001

Significance S+ S+ S+

P, probability; S+, significant.

Figure 3

Kinesio taping application to the cervical muscles.
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of the three groups by the post-hoc test showed that
there was a significant difference in the post-treatment
values of the pain pressure threshold between groups A
(PT) and B (PT+LLLT) with a mean difference value
of 0.6 and P value of 0.0001. There was a significant
difference in the post-treatment values of the pain
pressure threshold between groups A (PT) and C
(PT+KT), where the mean difference value was 0.88
and P value was 0.0001. Finally, there was a significant
difference in the post-treatment values of the pain
pressure threshold between groups B (PT+LLLT)
and C (PT+KT), where the mean difference value
was 0.27 and P value was 0.001.

Neck disability index

There was a significant difference between the
pretreatment and post-treatment values of the neck
disability index in all the three groups, as seen by the
paired t-test (Table 2).

ANOVA revealed that there was no significant
difference in the pretreatment values of the pain
pressure threshold between the three groups, as F

value was 0.48 and P value was 0.61. However,
there was a significant difference in the post-
treatment values, as F value was 72.68 and P value
was 0.0001. Comparison of the post-treatment values

of the three groups by the post-hoc test showed that
there was a significant difference in the post-treatment
values of the neck disability index between groups A
(PT) and B (PT+LLLT), where the mean difference
value was 5.0 and P value was 0.0001. There was a
significant difference in the post-treatment values of
the neck disability index between groups A (PT) and C
(PT+KT), where the mean difference value was 8.46
and P value was 0.0001. Finally, there was a significant
difference in the post-treatment values of the neck
disability index between groups B (PT+LLLT) and
C (PT+KT), where the mean difference value was 3.46
and P value was 0.005.

Forward head posture values

There was a significant difference between the
pretreatment and post-treatment values of the
forward head posture in all three groups, as seen by
the paired t-test (Table 3).

ANOVA revealed that there was no significant
difference in the pretreatment values of the neck
disability index between the three groups, as F value
was 0.09 and P value was 0.91. However, there was a
significant difference in the post-treatment values, as F
value was 26.37 and P value was 0.0001. Comparison of
the post-treatment values of the three groups by the

Table 2 Mean and±SD, t-value and P value of the pretreatment and post-treatment values of the neck disability index of groups
A, B, and C

Group A Group B Group C

Before
treatment

After
treatment

Before
treatment

After
treatment

Before
treatment

After
treatment

Mean±SD 27.8±3.74 20.13±3.48 28.46±4.5 15.13±3.18 28.06±4.47 11.66±2.94

Mean difference 7.66 13.33 16.4

Percentage of improvement
(%)

27.55 46.83 58.44

t-Value 13.74 8.84 14.01

P value 0.0001 0.0001 0.0001

Significance S+ S+ S+

P, probability; S+, significant.

Table 3 Mean and±SD, t-value and P value of the pretreatment and post-treatment values of the forward head posture of groups
A, B, and C

Group A Group B Group C

Before
treatment

After
treatment

Before
treatment

After
treatment

Before
treatment

After
treatment

Mean±SD 1.82±0.14 1.78±0.12 1.85±0.13 1.76±0.12 1.84±0.12 1.56±0.07

Mean difference 0.04 0.09 0.28

Percentage of improvement
(%)

2.19 4.86 15.21

t-Value 2.44 6.5 13.31

P value 0.02 0.0001 0.0001

Significance S+ S+ S+

P, probability; S+, significant.
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post-hoc test showed that there was no significant
difference in the post-treatment values of the
forward head posture between groups A (PT) and B
(PT+LLLT), as the mean difference value was 0.01
and P value was 0.73. There was a significant difference
in the post-treatment values of the forward head
posture between groups A (PT) and C (PT+KT) as
the mean difference value was 0.22 and P value was
0.0001, and finally there was a significant difference in
the post-treatment values of the forward head posture
between groups B (PT+LLLT) and C (PT+KT) as the
mean difference value was 0.2 and P value was 0.0001.

Discussion
This study highlights the significant improvement that
occurred in the pain pressure threshold, the neck
disability index, and the forward head posture after
adding the KT to the traditional physical therapy for
the treatment of CGH. Adding the LLLT to the PT
led to improvement, but in the pain pressure threshold
and the neck disability index only.

All the three studied groups showed marked reduction
in three measured outcome parameters (the pain
pressure threshold, the neck disability index, and the
forward head posture) when compared with their
pretreatment values. The improvement was more
apparent in experimental groups PT+LLLT and PT
+KT when compared with the control group (PT).
There was a significant difference in the outcome
parameters between the PT+LLLT group and the
PT group and another significant difference between
the PT+KT group and the PT+LLLT group.

The female preponderance, known for this condition
[13], was not apparent in our study, because we
recruited our patients from a military hospital, where
the majority of patients were middle-aged men.

We relied upon forward head posture of greater than
15mm as an inclusion criterion because persons with
more severe postural abnormalities experience a higher
incidence of pain (headache) compared with those with
less severe abnormalities [26]. The forward head
posture is the result, rather than the cause, of
headache. It was stated that the pain associated with
forward head position is most probably originating
from the cervical facet joints. Because facet joints
planes are obliquely oriented, the forward head
position increases the compressive force between the
facet articular cartilage of the inferior articular process
and the adjacent facet of the superior articular process
[27].

The improvement in the pain pressure threshold in the
PT+LLLT group may be due to the rapid analgesic
effect of the LLLT. This is consistent with the
proposed mechanism of action of LLLT, which
made it a commonly used treatment for somatic
dysfunctions resulting in cervical motion restriction
[28]. Simons et al. [29] tested the immediate effect
of LLLT on patients with CGH and proved that there
is an improvement, although little, in pain and
functional outcomes.

In a randomized clinical trial by Bronfort et al. [17],
substantial improvement in the neck disability index
was observed with the use of LLLT compared with the
manual (physical) therapy; however, the difference was
not statistically significant. In contrast to these
findings, our study demonstrated that the addition
of LLLT had significantly improved the neck
disability index score relative to the group that
had received the traditional physical therapy alone.
This discrepancy may be due to different laser
parameters.

As the results of neck disability index depend
on the amount of neck pain during rest, the
amount of neck pain during activity of daily
living, the pain intensity, and the muscle strength,
the improvement in neck disability index with the
use of KT is suggested to be due to a combined effect
of reduction in pain and improvement in neck
muscle strength [21].

Draper et al. [30] explained that the rationale behind
the superiority of KT over LLLT is the reduced reflex
activity associated with the former technique. As
compared with LLLT, KT modifies stretch
perception and nociceptive nerve endings in the joint
and muscle and play an important role via
neurotransmitter modulation or gate control.
Repetitive light muscle contractions caused by the
KT increase venous, lymphatic drainage and relieve
paraspinal congestion [30]. This agreed with our
results that showed that the KT group had more
improvement in the pain threshold and the forward
head posture and showed consequently significantly
higher improvement in the neck disability index.

However, studies showed that KT combined with
postural correction exercises had short-term effect in
improving pain, active cervical range of motion, and
functional ability thanpostural correction exercises alone
in treating chronicmechanical neck pain [21].We could
not assess the time scale of theeffect ofKTapplicationon
CGH, because our results were collected immediately
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after the 6-week treatment period. Further investigation
with longer follow-up period is needed.

Conclusion
In the immediate and short term, KT improves three of
the outcomes of PT for CGH, namely the pain
pressure threshold, the neck disability index, and the
forward head posture. This improvement is more than
that observed when the LLLT is added to PT.
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