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Background: Cervicogenic headache
(CGH) is a secondary headache linked
to cervical spine disorders and muscu-
loskeletal dysfunction. Recent research
suggests that the posterior myofascial
chain, extending from the cervical region
to the lower limbs, may contribute to CGH.
Muscle tightness and trigger points (TrPs)
in this chain can exacerbate headache
symptoms. However, limited research on
the prevalence of tightness and TrPs in
the posterior kinetic chain highlights the
need for further investigation to inform
targeted treatments.

Objective: The main aim of this study is
to determine the prevalence of tightness
and the presence of TrPs in the muscles of
the posterior myofascial chain in subjects
with CGH.

Materials and method: A total of 1,283
participants were screened using the
Cervicogenic Headache International
Study Group criteria, identifying 188 with
CGH. This cross-sectional study assessed
muscle tightness and TrPs in the posterior
kinetic chain at one point in time. Seven-
teen TrPs across the upper back, lower
back, and lower limbs were examined by
examiner 1. Muscle tightness in the tra-
pezius, thoracolumbar fascia, piriformis,
hamstrings, and gastrosoleus was evalu-
ated by examiner 2 using a goniometer or
measuring tape.

Results: Data show that participants
with left or right CGH have higher tight-
ness percentages in the trapezius (left:
96.93%, right: 98.88%), thoracolumbar
fascia (89.89%), and hamstrings (left:
97.95%, right: 95.55%). TrPs were more

in the occipital ridge (left: 84.69%, right:
86.66%), splenius capitis and cervicis (left:
65.30%, right: 61.11%), lower cervical spine
(left: 90.81%, right: 96.66%), and rhomboid
(left: 55.10%, right: 53.33%). A one-sample
t-test, which compared the scores to nor-
mal values, revealed a significant differ-
ence (p = 0.0001) in tightness and TrPs in
the posterior kinetic chain.

Conclusion: The findings indicate that
individuals with CGH exhibit a high occur-
rence of muscle tightnessand TrPs on the
posterior myofascial chain on the affected
side.

KEYWORDS: Headache; cervicogenic;
fascia; trigger point; tightness; muscle

INTRODUCTION

Cervicogenic headache (CGH) is a sec-
ondary headache that originates from
dysfunction in the cervical spine and its
associated musculoskeletal structures,
including the muscles, ligaments, and
fascia. It is often characterized by unilateral
pain, typically beginning in the neck and
radiating to the head, commonly associ-
ated with limited cervical range of motion
and tenderness in the neck muscles.()

CGH is becoming increasingly prevalent
in India, particularly among the younger
population. Studies indicate varying preva-
lence rates, often linked to lifestyle factors
such as long sitting hours, extended work-
days, and increased smartphone use. One
study found a 10.4% prevalence of CGH
among university students, underscor-
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ing the strong connection between neck
strain from technology use and CGH.
Another survey reported a prevalence of
15.6% in individuals aged 18-30 years.(®) The
International Headache Society estimates
that15-20% of all persistent headaches are
caused by CGH, with prevalence ratesrang-
ing from 0.7% to 13.8% across various stud-
ies.34) CGH is commonly misdiaghosed
and overlooked, and its higher prevalence
in the working-age population contributes
to lost workdays and decreased produc-
tivity. Despite the growing recognition of
CGH, there remains a need for increased
awareness and better diagnostic practices
to differentiate it from other headache
types. This could enhance treatment out-
comes and improve the quality of life for
affected individuals.

The posterior myofascial chain consists
of muscles that run along the back of the
body, that is, from head to toe, and are
interconnected via fascial tissue. These
muscles are responsible for maintaining
proper posture, stabilizing the cervical and
lumbar spine, and facilitating movement.
There is supporting literature indicat-
ing that trigger points (TrPs) commonly
develop in the posterior myofascial chain
due to factors such as muscle overuse,
poor posture, and altered movement pat-
terns, all of which lead to muscle tension
and dysfunction.®) There is also supporting
literature that suggests that myofascial
trigger points (MTrPs) are closely linked to
CGH.®) Research indicates that dysfunc-
tion in the cervical spine, particularly in the
upper cervical region (C1-C3), can lead to
referred pain, which is a hallmark feature
of CGH. MTrPs found in the muscles that
surround the cervical spine, including the
suboccipital, levator scapulae, and upper
trapezius muscles, are frequently the
source of this pain.”78) In addition to caus-
ing local pain, MTrPs in these muscles can
also refer discomfort to the head, mainly
the occipital area, and even radiate to the
forehead or behind the eyes. When evalu-
ated and recognized, this referred pain
can be a definite sign that there may be
myofascial components in a CGH.©®)

Most clinicians tend to focus primarily
on TrPs located in the cervical muscula-
ture during assessments of CGH; however,
focusing exclusively on the cervical region
mMay lead to an incomplete diagnosis and
treatment plan. While it is important to
assess the cervical muscles, it is equally

critical to examine the posterior kinetic
chain, which includes muscles such as the
thoracic spine, rhnomboids, latissimus dorsi,
and erector spinae. These structures play
a key role in postural alignment and can
contribute to or exacerbate cervical dys-
functions. If these muscles are neglected
during an evaluation, underlying issues
affecting the cervical spine might be
missed, leading to insufficient treatment
and persistence of symptoms. According
to recent studies, TrPs in the cervical area
may form as a result of dysfunction in the
posterior kinetic chain.”8) Integrating the
evaluation of these TrPs could enhance
understanding of the underlying causes
of CGH and improve management strate-
gies.(10)

Muscle tightness in the posterior kinetic
chain, particularly in the trapezius and
hamstrings, can contribute to CGH. This
relationship is supported by evidence
indicating that tightness in these muscle
groups can lead to biomechanical altera-
tions and compensatory patterns that
affect overall movement and posture.(
Tightness in the trapezius can restrict
shoulder mobility and alter neck posture,
leading to increased strain on cervical
structures, which may trigger CGH,(12)
Similarly, another study states that ham-
string tightness can lead to altered pelvic
positioning, which affects lumbar spine
mechanics and may contribute to CGH
through increased stress on the cervical
region.3) While the evidence primarily
highlights trapezius and hamstring tight-
ness, it is essential to consider that other
muscle groups in the posterior kinetic
chain may also play arole in CGH, suggest-
ing a more complex interplay of factors
influencing this condition.) While there is
growing recognition of the role of the pos-
terior myofascial chain in the development
of musculoskeletal pain, there is limited
research directly linking muscle tightness,
TrPs, and CGH. Understanding this rela-
tionship is essential for developing more
effective treatment strategies for CGH.
Current treatment approaches often focus
on Mmanaging symptoms without address-
ing underlying muscular dysfunction, such
as myofascial tightness or MTrPs in the
posterior chain. Therefore, this study aims
to determine the prevalence of muscle
tightness and the presence of TrPs in the
posterior myofascial chain in individuals
suffering from CGH.
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METHODS

This quantitative, cross-sectional,
descriptive study was carried out at a ter-
tiary care hospital. Ethical approval was
granted by the institutional ethics com-
mittee (KLEKIPT/IEC/2022-23/Sl. NO.836)
prior to participant recruitment. The study
was also registered with the Clinical Trial
Registry of India (CTRI/2024/11/076178).

Participant Selection

Participants were screened according to
predefined inclusion and exclusion criteria.
Individuals of any gender, aged 18-50 years,
diagnosed with CGH based on the Cervico-
genic Headache International Study Group
criteria, were included.314) Key inclusion
criteria included unilateral head pain with-
out side-shift, associated neck pain, and a
positive flexion—-rotation test of <33°.(14)

The exclusion criteria comprised indi-
viduals diagnosed with primary headaches
as per the International Classification of
Headache Disorders, history of spinal infec-
tions, vertebral tumors or fractures, cervical
instability, metabolic disorders, rheuma-
toid arthritis, osteoporosis, dizziness, or
visual disturbances.'® Participants were
also excluded if they had any medical or
surgical conditions preventing them from
assuming the prone position required for
assessment, radiating pain or neurological
deficits in the upper extremities, known
cervical disc issues, arthritis of the cervical
spine, a history of central nervous system
involvement, vestibular dysfunction, prior
surgeries to the head or neck, or preg-
nancy.9

All eligible participants voluntarily gave
their written informed permission after
receiving a thorough explanation of the
study in their preferred language.

Participant Screening

The screening process for CGH par-
ticipants was meticulously organized
through a series of camps set up in vari-
ous neighborhoods throughout the city,
along with screening for participants at
a tertiary care hospital. Prior to the com-
mencement of these camps, extensive
awareness campaigns were conducted to
the general public through the distribu-
tion of pamphlets and advertisements on
social media about the conduct of muscu-
loskeletal and headache screening camps,

highlighting the benefits of early detection
and diagnosis. These efforts were aimed
at encouraging greater participation in
the screening process. As a result, a total
of 1,283 individuals were screened, and 188
were diagnosed with CGH who met the
study’s inclusion criteria.

INSTRUMENTATION AND OUTCOME
MEASURES

Positive Flexion-Rotation Test

Cervical flexion-rotation test (CFRT) was
used to assess cervical spine mobility and
pain in individuals with CGH. This test was
performed using a digital goniometer
(EasyAngle; Meloq Devices, Stockholm,
Sweden). The patient is positioned supine,
and the therapist induces maximal neck
flexion followed by rotation to both sides
while measuring the movement with the
goniometer placed on the vertex of the
head. The test is considered positive if the
range of rotation is <33° on either side.
CFRT using a digital goniometer (Easy-
Angle) shows high inter-rater reliability
(intraclass correlation coefficient (ICC) =
0.85-0.92) and moderate to high intra-rater
reliability (ICC = 0.73-0.91), making it a reli-
able tool for evaluating cervical function?)
(Figure1).

Assessment of TrPs

Sensitivity of TrPs was assessed using a
handheld pressure algometer (Baseline)—
it is a device with a circular tip measuring
1 cm?2. Based on the supporting literature,
the press algometer shows outstanding
reliability (r = 0.999).018)

Assessment of Muscle Tightness

Muscle tightness in the trapezius, tho-
racolumbar fascia, piriformis, hamstrings,
and gastrosoleus was assessed using either
a goniometer or measuring tape, depend-
ing on the specific area being evaluated.
The assessment was performed by measur-
ing the range of motion or muscle length
for each muscle group. A goniometer was
used for precise angle measurements,
while the measuring tape was employed
to assess muscle length by measuring the
distance between fixed anatomical points.
Both tools are considered reliable for these
Measurements. According to the litera-
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FIGURE 1. Cervical flexion-rotation test.

ture, the goniometer has high inter-rater
reliability (ICC = 0.90-0.95) and intra-rater
reliability (ICC = 0.85-0.92).09) Similarly, the
Measuring tape demonstrates good reli-
ability, with ICC values ranging from 0.80
to 0.90 for intra-rater and inter-rater assess-
ments, making both tools dependable
for evaluating muscle tightness in clinical
settings.(20)

PROCEDURE

Prior to the study’'s commencement,
the two examiners underwent a compre-
hensive training session conducted by the
principal investigator to ensure consis-
tency and accuracy in assessing posterior
TrPs and muscle tightness in the posterior
kinetic chain. Examiner 1 (E1) was spe-
cifically trained in the assessment of TrPs
using a pressure algometer. This training
included detailed instruction on palpation
techniques for identifying specific muscles
where TrPs were to be assessed, guided by

a book of myofascial meridians for manual
and movement therapists, which outlined
the appropriate methods and locations for
evaluation.@) On the other hand, examiner
2 (E2) was trained in assessing muscle
tightness along the posterior kinetic
chain. This included muscles such as the
trapezius, thoracolumbar fascia, piriformis,
hamstrings, and gastrosoleus. E2's training
was supported by relevant literature and
normative values, which provided clear cri-
teria for identifying muscle tightness.(22-26)
These resources helped E2 distinguish
between normal muscle tension and
excessive tightness, ensuring the examiner
could accurately determine whether tight-
ness was present. The principal investigator
was responsible for conducting the initial
screening of CGH participants, ensuring
that all subjects met the established inclu-
sion criteria. Additionally, both examiners
were blinded to which side of the body was
affected by CGH to eliminate potential bias
in their assessment. This training protocol
and blinding process helped ensure that
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the study’s data collection was both reli-
able and objective.

Posterior Myofascial Trigger Point
Assessment

The assessment of 17 TrPs along the pos-
terior kinetic chain was conducted by ET,
with the points categorized into specific
regions: the upper back (occipital ridge:
Figure 2A and B; splenius capitis and cer-
vicis: Figure 2C; lower cervical spine: Figure
2D; rhomboid: Figure 2E; medial border of
the scapula: Figure 2F; serratus anterior:
Figure 2G; lateral ribs: Figure 2H), lower
back (external oblique: Figure 2I; erector
spinae: Figure 2J; sacrum: Figure 2K; sacro-
tuberous ligament: Figure 2L), and lower
limbs (ischial tuberosity: Figure 2M; biceps
femoris: Figure 2N; fibular head: Figure 20;
peroneus longus: Figure 2P; first metatar-
sal base: Figure 2Q; lateral tibial condyle:
Figure 2R) (Figure 2).

Posterior myofascial trigger
points of upper body

The assessment was conducted with the
participant positioned in a prone position
on an examining table, while the therapist
stood on the side to be tested. To measure
the pain pressure threshold (PPT), a pres-
sure algometer was used—the device was
placed perpendicular to each TrP, and
pressure was gradually applied until the
participant reported the first sensation of
discomfort or pain. Each TrP was assessed
three times to reduce the possibility of
error and ensure accuracy. The mean pres-
sure value from the three assessments was
then calculated for each point. This process
was repeated for both sides of the body to
assess any asymmetry in the PPT (Figure 3).

Assessment of Muscle Tightness

The assessment of five muscles along
the posterior kinetic chain was conducted
by E2, with the points categorized into
specific regions: the upper back (trape-

Posterior myofascial trigger
points of lower body

FIGURE 2. Posterior myofascial trigger points in the upper body and lower body. (A) Occipital ridge/atlas axis,
(B) occipital ridge, (C) splenius capitis and cervicis, (D) lower cervical/upper thoracic spine, (E) rhomboids major
and minor, (F) medial border of scapula, (G) serratus anterior, (H) lateral ribs, (1) external oblique, (J) sacrolumbar
fascia, erector spinae, (K) sacrum, (L) sacrotuberous ligament, (M) ischial tuberosity, (N) biceps femoris, (O) fibula
head, (P) peroneus longus (Q), first metatarsal base, and (R) lateral tibial condyle.
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FIGURE 3. Posterior myofascial trigger points assessment using pressure algometer. (A) Occipital ridge/atlas axis,
(B) occipital ridge, (C) splenius capitis and cervicis, (D) lower cervical/upper thoracic spine, (E) rhomboids major
and minor, (F) medial border of scapula, (G) serratus anterior, (H) lateral ribs, (1) external oblique, (J) sacrolumbar
fascia, erector spinae, (K) sacrum, (L) sacrotuberous ligament, (M) ischial tuberosity, (N) biceps femoris, (O) fibula
head, (P) peroneus longus, (Q) first metatarsal base, and (R) lateral tibial condyle.

zius), lower back (thoracolumbar fascia),
and lower limbs (piriformis, hamstrings,
gastrosoleus) (Figure 4).

Trapezius tightness assessment

The assessment of trapezius tightness
was conducted by measuring the range
of lateral neck flexion using a goniometer.
The participant was seated with relaxed
shoulders, a supported trunk, and the neck
in a neutral position, while the therapist
stood behind. The goniometer axis was
positioned over the C7 spinous process, the
stationary arm aligned with the thoracic
spine, and the moving arm along the par-
ticipant's head. The participant was asked

to laterally flex their neck in each direction,
and the range of motion was quantified
by recording the movement of the goni-
ometer arm along the occipital protuber-
ance(®?) (Figure 4A).

Thoracolumbar fascia tightness
assessment

The thoracolumbar fascia tightness
assessment was performed by placing a
yardstick perpendicular to a baseline on
the floor. The participant was positioned
in a long sitting position on a mat, with
their hands stacked on top of each other,
palms facing down. The participant was
then instructed to slowly reach forward,
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FIGURE 4. Assessment of muscle tightness. (A) Trapezius tightness assessment, (B) thoracolumbar fascia assess-
ment, (C) piriformis tightness assessment, (D) hamstring tightness assessment, and (E) gastrosoleus complex

tightness assessment.

extending their arms as far as possible.
The distance from the fingertips to the
edge of the ruler was measured and
recorded using a tape measure(23) (Figure
4B).

Piriformis tightness assessment

The piriformis tightness assessment
was performed with the participant lying
supine on an examination table. The
therapist stood on the side to be tested
and placed one hand on the participant’s
opposite hip for stabilization. The partici-
pant was instructed to place their ankle on
the contralateral knee. The distance from
the lateral condyle of the femur to the
examining table was then measured. This

procedure was repeated on both sides to
evaluate any asymmetry in muscle tight-
ness(4 (Figure 4C).

Hamstring tightness assessment

The hamstring tightness assessment
was performed with the participant lying
supine on an examination table, while the
therapist stood on the side being tested.
To maintain a neutral lumbar spine, the
participant was instructed to flex their hip
and knee to 90° on the side to be tested,
holding the back of their thigh for sup-
port. The participant was then asked to
actively extend their knee. Using a goni-
ometer, the angle formed at the popliteal
fossa was recorded. This procedure was
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repeated on both sides to assess any
asymmetry in hamstring tightness(2°)
(Figure 4D).

Gastrosoleus tightness assessment

The gastrosoleus tightness assessment
was performed with the participant facing
a wall, standing with their feet shoulder-
width apart. The therapist stood on the
side to be tested. The participant was
instructed to perform a forward lunge
while keeping their heel in constant
contact with the floor until their knee
touched the wall. The distance between
the participant’s big toe and the wall was
Mmeasured using a tape measure. This
procedure was repeated on both sides to
evaluate any asymmetry in muscle tight-
ness(2®) (Figure 4E).

TABLE 1. Demographic Characteristics of Participants

RESULTS

The prevalence of tightness and the
presence of TrPs in the posterior kinetic
chain were expressed as percentages. A
comparison of the TrP and tightness scores
with normal values was conducted using a
one-sample t-test. The demographic analy-
sisindicates that 31.38% of males and 68.61%
of females were found positive for CGH; in
addition, the demographic details suggest
that CGH was more prevalent on the left
side 52.12 than on the right 47.87 (Table 1).

The percentage of muscle tightness and
TrPs suggests a significant association
between muscle tension and CGH in par-
ticipants. Specifically, the data reveal that
participants with left or right CGH exhibit
a higher percentage of muscle tightness

Variable Number Percentage (%)
Gender
Male 59 31.38
Female 129 68.62
Side affected
Left 98 5212
Right 90 47.87
Total 188 100
Variables Summary Male Female Total
Age (years) Mean + SD 32.22+892 31.05+9.38 31.42+9.23
Minimum 18.00 18.00 18.00
Maximum 50.00 50.00 50.00
Height (cm) Mean + SD 163.71 + 4.67 156.09 + 4.63 158.48 +5.83
Minimum 151.00 144.00 144.00
Maximum 176.00 165.00 176.00
Weight (kg) Mean + SD 66.54 + 8.09 56.37+8.33 59.56 + 9.49
Minimum 47.00 39.00 39.00
Maximum 84.00 80.00 84.00
BMI Mean = SD 2481+ 274 23.09 +3.24 23.63+3.19
Minimum 18.99 16.80 16.80
Maximum 31.25 32.46 32.46

BMI = body mass index; SD = standard deviation.
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inthe trapezius (left: 96.93%, right: 98.88%),
thoracolumbar fascia (left: 81.63%, right:
84.44%), and hamstrings (left: 97.95%,
right: 95.55%) compared to other muscles
such as the piriformis (left: 23.46%, right:
20%) and gastrosoleus (left: 1.02%, right:
1.11%). Additionally, posterior MTrPs were
more frequently observed in the follow-
ing areas: the occipital ridge (left: 84.69%,
right: 86.66%), splenius capitis and cervicis
(left: 65.30%, right: 61.11%), lower cervical
spine (left: 90.81%, right: 96.66%), rhomboid
(left: 55.10%, right: 53.33%), medial border
of the scapula (left: 48.97%, right: 45.55%),
and serratus anterior (left: 20.40%, right:
23.33%). In contrast, muscles such as the
erector spine, biceps femoris, lateral ribs,
external oblique, sacrum, tibial condyle,

first metatarsal base, fibular head, ischial
tuberosity, and peroneus longus exhibited
much lower rates of TrPs (Table 2).

Based on comparison of tightness and
TrP scores in the posterior myofascial chain
with normal values, a significant difference
with p = 0.0001 was observed for tightness
and TrPs in the posterior kinetic chain in
individuals with left- (Table 3) or right-sided
(Table 4) CGH.

DISCUSSION

The results of the study suggest that the
tightnessin muscles such as the trapezius,
thoracolumbar fascia, and hamstrings,
combined with high percentages of TrPs

TABLE 2. Description of Percentage of Tightness and Trigger Points in the Posterior Myofascial Chain in Terms of

Left-sided CGH and Right-sided CGH

Variable Description Left CGH (%) Right CGH (%)

Tightness Trapezius 96.93 98.88
Thoracolumbar fascia 81.63 84.44
Hamstring 97.95 95.55
Piriformis 23.46 20
Gastrosoleus 1.02 m

Myofascial trigger points Occipital ridge 84.69 86.66
Splenius capitis and cervicis 65.30 (SRl
Lower cervical spine 90.81 96.66
Rhomboid 5510 53.33
Med border of scapula 48.97 4555
Serratus anterior 20.40 23.33
Lateral ribs 6.12 12.22
External oblique 1.02 0
Lateral tibial condyle 4.32 2.22
First metatarsal base 2.33 m
Peroneus longus 433 2.32
Fibular head 214 21
Biceps femoris 8.12 nn
Ischial tuberosity 2.21 3.32
Sacrotuberous ligament 2.04 444
Sacrum 2.33 444
Erector spinae 21.43 221

CGH = cervicogenic headache.
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TABLE 3. Comparison of Left Side Scores of Tightness and Trigger Points in the Posterior Kinetic Chain with Nor-

mal Values
Variable Main Mean + SD Mean Normal t-value p-value

Tightness Trapezius (°) 33.69 + 493 45.00 -31.4524 0.0001°
Thoracolumbar fascia 0.20 +3.35 4.00 -15.5506 0.00012
Piriformis 10.54 +2.92 12.40 -8.7224 0.0001°
Hamstring 30.21+£6.22 20.00 22.4985 0.0001°
Gastrochnemius—soleus 710 £1.42 12.00 -47.2748 0.00012

Mypfascial trigger Occipital ridge 8.20 +1.57 10.10 -16.6139 0.00012

points
Splenius capitis and cervicis 8.83 +1.47 9.60 =7.1921 0.0001°
Lower cervical spine 8.83+1.83 11.90 -23.0176 0.00012
Rhomboid 976 £2.08 9.90 -0.9143 0.8741
Medial border of scapula 9.66+2.28 9.50 0.9531 0.8547
Serratus anterior 116 £2.36 8.90 13.0875 0.0001°
Lateral ribs 11.58+2.22 8.50 19.0185 0.0001°
External oblique 12.07 £2.28 7.90 25.0199 0.0001°
Lateral tibial condyle 12.50 £1.59 8.50 34.3786 0.0001°
First metatarsal base 13.21+£2.77 7.50 28.2735 0.00012
Peroneus longus 15.77 £ 217 7.90 49.7728 0.0001°
Fibular head 16.44 +2.59 8.50 419766 0.0001°
Biceps femoris 16.71+£2.56 8.90 419058 0.0001°
Ischial tuberosity 1795 +2.23 9.50 51.9168 0.0001°
Sacrotuberous ligament 18.23+2.86 10.90 35.0907 0.0001°
Sacrum 17.88 £ 2.86 10.30 36.3966 0.0001°
Erector spinae 1556 £2.98 8.50 32.4784 0.0001°
Occipital ridge 7.36+1.18 10.10 -31.7485 0.0001°2

SD = standard deviation.
alevel of significance, p < 0.05.

in the occipital ridge, splenius capitis and
cervicis, lower cervical spine, and rhom-
boid, supports the hypothesis that the
posterior chain, especially in the upper
back and cervical region, plays a key role
in the development or exacerbation of
CGH symptoms. CGH is often associated
with MTrPs in specific muscle groups,
including the trapezius, thoracolumbar
fascia, and hamstrings. Evidence suggests
that patients with CGH exhibit a higher
prevalence of TrPs in the upper trapezius,
splenius capitis and cervicis, as well as the
lower cervical spine and rhomboids.(27)
The thoracolumbar fascia may influence

Muscle tension and pain perception, while
hamstring tightness can affect pelvic align-
ment, indirectly impacting cervical muscle
function and headache occurrence.
Upper body muscle tightness and TrPs
in muscles such as the trapezius, sterno-
cleidomastoid (SCM), levator scapulae,
and scalenes are key contributors to CGH.
These muscle dysfunctions lead to referred
pain, discomfort, and postural abnormali-
ties that exacerbate headache symptoms.
Previous studies have identified the pres-
ence of TrPs in muscles such as the tra-
pezius, suboccipital, splenius capitis and
cervicis, and the muscles of the lower cer-
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TABLE 4. Comparison of Right Side Scores of Tightness and Trigger Points in the Posterior Kinetic Chain with

Normal Values

Variable Main Mean + SD Mean normal t-value p-value
Tightness Trapezius (°) 3542 +20.17 45.00 -6.5116 0.0001°
Thoraco lumbar fascia 0.20+3.35 4.00 -15.5506 0.00012
Piriformis 10.43 +2.72 12.40 -9.9555 0.0007°
Hamstring 31.03+6.52 20.00 23217 0.0001°
Gastrocnemius—soleus 717 £1.42 12.00 -46.6857 0.0001°
Myofascial trigger Occipital ridge 8.38 +1.65 10.10 -14.3186 0.0001°
points
Splenius capitis and cervicis 9.28 +1.60 9.60 -2.7386 0.0001°
Lower cervical spine 897 +1.87 11.90 -21.5503 0.00012
Rhomboid 9.73+2.03 9.90 -1.1662 0.3741
Medial border of scapula 10.90 +9.35 9.50 2.0485 0.0407°
Serratus anterior 11.20 £ 2.36 8.90 13.3498 0.0001°
Lateral ribs 12.09 +£2.27 8.50 21.7257 0.0001°

SD = standard deviation.
alevel of significance, p < 0.05.

vical and upper thoracic regions as criti-
cal factors in CGH development.(528) The
upper trapezius, in particular, iscommonly
affected by poor posture, cervical spine
degeneration, or suboptimal ergonomics,
leading to tightness and the formation
of TrPs that refer pain to the head, neck,
and shoulders, which overlap with CGH
symptom patterns. Supporting evidence
from previous studies emphasizes the
role of TrPs in the upper back and neck,
specifically in muscles such as the trape-
Zius, suboccipitals, and splenius capitis, in
contributing to referred pain and chronic
tension in CGH.(529) |n line with this body of
research, the present study extends these
findings by showing not only the presence
of TrPs but also significant tightness in
these same muscle groups. This additional
Mmuscle tightness contributes to the persis-
tence of CGH symptoms, highlighting the
crucial role of myofascial dysfunction in the
pathophysiology of the condition.

While CGH is primarily linked to dysfunc-
tions in the upper body, it is becoming
increasingly recognized that tightness and
TrPs in the lower body may also contrib-
ute to both the onset and persistence of
these headaches. Existing literature sug-
gests that lower body tightness involves
increased muscle tension in the posterior

myofascial chain, such as the hamstrings,
calves, and gluteal muscles. TrPs in these
muscles can refer pain to other areas,
including the lower back, hips, and thigh,
which can worsen discomfort and poten-
tially aggravate the musculoskeletal issues
seen in CGH patients. CGH is often associ-
ated with altered postural patterns result-
ing from cervical spine dysfunction.®°) This
can lead to compensatory muscle tension
and dysfunction in the lower body. Specifi-
cally, tightness in the hamstrings and calf
Muscles may develop as the body attempts
to stabilize itself in response to cervical
pain, creating a feedback loop of muscle
dysfunction.(29) Tightness in the lower
back muscles can also contribute to pelvic
misalignment, which, in turn, affects the
cervical spine and exacerbates CGH symp-
toms.®) This alignment issue can trigger
or intensify both lower body tightness and
TrPs, further prolonging the cycle of pain
and dysfunction. In line with this body of
research, the present study extends these
findings by showing not only the tightness
but also a significant presence of TrPs in
these same muscle groups (thoracolumbar
fascia, piriformis, hamstrings, and gastro-
soleus). These additional muscle groups
of the posterior kinetic chain contribute
to the persistence of CGH symptoms,
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highlighting the crucial role of myofascial
dysfunction in the pathophysiology of the
condition.

CGHs are typically characterized by uni-
lateral pain, meaning the pain is localized
to one side of the head, corresponding to
the side of cervical dysfunction or muscle
involvement. This distinguishes CGHs
from migraines, which often present with
bilateral (both sides) pain. The pain and
muscle tightness associated with CGHs
are frequently concentrated on one side
of the heck and head.(32 This side-specific
nature is thought to be linked to unilateral
musculoskeletal dysfunction or nerve irri-
tation on the affected side.(3°)

The tightness and TrPs in the cervical
region play a key role in the development
of CGHs, leading to referred pain patterns
that reflect the location of the affected
Mmuscles. For example, TrPs in the upper
trapezius can cause referred pain behind
the eye, while TrPs in the SCM muscle can
lead to pain in the forehead or temples.®)
These referral patterns often align with the
location of the headache pain, further sup-
porting the connection between muscle
dysfunction and headache symptoms. In
our research, we assessed muscle tight-
ness and TrPs on both the affected and
unaffected sides of the body. When com-
paring these values to normal reference
ranges, our results showed that there was
significantly more muscle tightness and a
higher number of TrPs on the affected side.
This finding highlights the role of localized
muscle dysfunction in the development
and persistence of CGHs, providing further
evidence that treating the underlying mus-
culoskeletal issues may help alleviate the
associated headache pain. The limitation
of the study was that the study employed
a cross-sectional design, meaning data
were collected at a single pointin time. This
limits the ability to draw conclusions about
causality or the long-term effects of muscle
tightness and TrPs on CGH development.

Future Scope

Without longitudinal follow-up, the study
is unable to assess whether the identified
muscle tightness and TrPs lead to long-
term improvements or worsening of CGH
symptoms. Further studies with extended
follow-up periods are needed to determine
the lasting impact of muscle dysfunction
on headache progression. In the current
study, the assessment of muscle tightness

and TrPs was partly based on self-reported
symptoms and clinician observations,
which can be influenced by subjective
interpretation. Future studies could benefit
from more objective measures, such as
electromyography or imaging techniques,
to assess muscle dysfunction.

CONCLUSION

The findings reveal that in individu-
als with CGH, the affected side s shows a
higher percentage of muscle tightnessand
the presence of TrPs on the posterior myo-
fascial chain. The percentage of muscle
tightness and TrPs suggests a significant
association between muscle tension and
CGH in participants. Specifically, the data
reveal that participants with left or right
CGH exhibit a higher percentage of muscle
tightness in the trapezius, thoracolumlbar
fascia, and hamstrings compared to other
muscles, such as the piriformis and gastro-
soleus. Additionally, posterior MTrPs were
more frequently observed in the occipital
ridge, splenius capitis and cervicis, lower
cervical spine, rhomboid, medial border of
the scapula, and serratus anterior.
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