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ABSTRACT

Background. To relieve headache and shoulder pain, intentional stimulation of the central nerve passages, such as the
sternocleidomastoid muscle, upper trapezius muscle, and suboccipital triangle, has a significant effect. The cause of
the pain may be muscle pain or abnormal posture, and the correct area must be targeted. Objectives. This study aims
to determine the pain reduction effect by relaxing the muscles that serve as passageways for the greater auricular nerve,
greater occipital nerve, lesser occipital nerve, and vertebral artery in patients suffering from headaches and shoulder
pain. Methods. Intentional stimulation of the sternocleidomastoid, upper trapezius, and suboccipital triangle was
performed on 30 women in their 50s to 70s suffering from headaches and shoulder pain twice a week for 30 minutes
for 12 weeks. Pain intensity before and after implementation was collected through a questionnaire. Results. After
applying conditioning, the pain of all participants was reduced by more than 50% (p<0.001), and the pain level of
headache and shoulder pain was measured numerically. As a result of before and after comparison, p<0.001 in all
variables. A significance value was shown. Conclusion. In this study, intentional stimulation of muscles, which are
passageways of major nerves, effectively reduced pain. It can also be concluded that pain may be caused by
compression or abnormality of the major nerves that pass through the muscle to which voluntary stimulation is applied.
Therefore, non-ideal muscle conditions can pressure major nerves, so relaxing the muscles to relieve this can
effectively reduce pain.
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INTRODUCTION

Headaches can be divided into tension-type
headaches and chronic tension-type headaches.
Tension-type headaches can occur due to
weakness or abnormality in the muscles that
support the head, and if tension-type headaches
persist for a long time, they can lead to chronic
tension-type headaches. The nerves that are targets
of tension-type headache and chronic tension-type
headache include the occipital nerve, third
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occipital nerve, and greater auricular nerve, and the
condition of the muscles that support the head and
neck through which these nerves pass is related to
pain. These muscles have much tension, and
changes in posture, such as turtlenecks, forward
head posture, and rounded shoulders, increase
tension in these muscles (1, 2). Muscles affected
by postural changes include the suboccipital
triangle, sternocleidomastoid, and upper trapezius
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(3). Additionally, when these muscles become
tense, they can press on the vertebral artery that
supplies nutrients to the head, disrupting overall
circulation and causing headaches. Therefore,
musculoskeletal problems in the head, neck, and
shoulder areas may be associated with headaches,
and when headaches occur, it is necessary to check
the muscles in the neck and shoulder areas (4, 5).

Previous studies on pain points in the upper
trapezius, suboccipital, and sternocleidomastoid
muscles located in the shoulder have reported that
muscle stiffness is related to the occurrence of
pain. Muscle pain may spread to surrounding
areas, such as the head and shoulders (6, 7). Many
pain points are found in the muscles on the
dominant side, and if these cause headaches, they
can be said to be the cause of migraines. It is
predicted that muscle tension may increase
depending on the structural changes and direction
of the dominant side, which may cause pain by
compressing nerve and blood vessel passages (7).
Therefore, when pain occurs, the patient's
structural defects are identified, musculoskeletal
abnormalities are determined, and the suboccipital
deltoid and sternocleidomastoid muscles, which
are passageways through which nerves involved in
headaches pass, should be carefully examined the
vertebral artery portion of the suboccipital muscle
travels from the transverse process of the second
cervical vertebra through the transverse process of
the first cervical vertebra to the dura mater (8).
During this process, the portion of the vertebral
artery behind the suboccipital muscle supplies
blood to the cervical spine (9, 10). The suboccipital
muscle is innervated by the suboccipital nerve,
which arises from the dorsal branch of the first
cervical vertebra. Therefore, pressure in the
suboccipital muscle is associated with headaches
(12).

As aresult of studying the relationship between
the muscles that support the head and neck and
headaches, referred pain was found in major
muscles in 20 patients who experienced headaches
for more than 8 hours a day on average. Based on
these results, it can be said that pain patterns in the
muscles at the back of the neck cause headaches
(12).

Methods for reducing pain include injections
and drug injections that block the controlling
nerves, but non-invasive methods include muscle
strengthening  exercises that can relieve
musculoskeletal problems in surrounding areas
and compresses to improve circulation. Tension in
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the muscles around the neck and shoulders of
headache patients is related to changes in posture,
and pain trigger points on the dominant side are
related to the distribution of muscle nerves (13-15).
Trigger points mainly appear in areas where nerves
passing through muscles are concentrated.
Referred pain from muscle trigger points causes
headaches and shoulder pain, and temporary
pressure to relax the muscles is said to be effective
in reducing pain (16). Warm pressure enlarges
blood vessels to facilitate blood circulation, and
muscle exercise can help relieve pain by activating
muscle cells.

Therefore, this study aimed to determine
whether intentional stimulation of the neck and
shoulder muscles effectively reduces pain in
patients with combined headache and shoulder
pain.

MATERIALS AND METHODS
Participants. The study participants were 30
older women in their 50s to 70s who regularly
suffered from headaches, had round shoulders, and
had a forward head posture where the auricles were
pushed in front of the shoulder line when viewed
from the side. The study was limited to people
whose headaches and shoulder pain occurred
without any cause other than external pressure or
accidents, and those who did not visit a medical
institution due to symptoms were recruited.
Protocol. Intentional stimulation of the
suboccipital deltoid, sternocleidomastoid, and
upper trapezius muscles through which the greater
occipital nerve, greater auricular nerve, third
occipital nerve, and vertebral artery pass, which are
the causes of headaches, was performed for about
30 minutes twice a week for 12 weeks (Figure 1).
Measurement parameters. The degree of
headache and shoulder pain was confirmed through
guestionnaires before and after the end of the study.
Participants' pain area, symptom frequency, and
symptom maintenance time were investigated
through a survey. In this study, participants' pain
ratings were expressed numerically and categorized
by frequency and duration of occurrence. 0 means
no pain, and 10 means pain occurs about 4 times a
week and lasts over 3 days. If pain occurs less than
once a month and lasts less than 30 minutes, it is
classified as grades 1 to 3, and if it occurs less than
3 days a month and lasts less than 4 hours, it is
classified as grades 4 to 6. The pain rating is grade
7. Until 9, the frequency of pain was about 4 times
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a week, and the duration was less than 3 days
(Figure 2).

Statistical analysis. All results in this study
were obtained using the SPSS Statistics 23.0
statistical program, and the descriptive statistics for

each variable, mean + standard deviation
(Mean+SD), were calculated. The pre-and post-
effects of each group were compared and analyzed
using a paired t-test. The statistical significance
level was set at 0=0.05.

The study was based on headache studies published in "Web of Science' and 'Pubmed' and was
limited to studies published between 2000 and 2023.
In relation to the causes of headaches, we investigated research on nerves, blood vessels, drug
treatments, and musculoskeletal approaches as treatment targets.

In this study, intentional stimulation of the suboccipital triangle, sternocleidomastoid, and
upper trapezius muscles was used for 30 minutes twice a week for 30 elderly women aged
50 to 73 years suffering from headaches and shoulder pain.

It mainly compresses the sternocleidomastoid muscle through which the greater auricular nerve,
greater occipital nerve, and lesser occipital nerve pass, the vertebral artery, the suboccipital
triangle through which the third occipital nerve passes, and the suboccipital triangle.

Pain before and after intentional stimulation was expressed in numbers and compared, and for
headaches. the auestionnaire in Ficure 2 was used.

Figure 1. Research process on the effect of intentional stimulation on pain reduction.

RESULTS

There were 30 participants, including 10
women in their 50s, 10 in their 60s, and 10 in their
70s. Their basic information is as follows (Table
1).

Before and after receiving intentional
stimulation, participants rated their headache and
shoulder pain on a scale of 0 to 10 through a
guestionnaire. After 12 weeks of intentional
stimulation focusing on the posterior deltoid,
sternocleidomastoid, and upper trapezius
muscles, more than 50% of participants
experienced complete relief from headaches and
shoulder pain. For some participants, it was
slightly more effective for headaches.

Among the 14 people whose most severe
headache score was confirmed to be 10, after 12
weeks, 2 people decreased to level 4 to 6, 7 people
decreased to level 1 to 3, and a total of 5 people
decreased to level 0. They all have in common
that after applying the protocol, the pain they
originally felt was reduced by more than 50%.
When comparing the values before and after pain,
the significance probability of the two values was

p<0.000***, showing that the treatment method
applied in this study effectively reduced
headaches. Of the 12 people who complained of
level 7 to 9 headaches, level 4 decreased to level
4 to 6, level 2 decreased to level 1 to level 3, and
the remaining 6 people decreased to level 0. After
checking the overall correspondence table of pain
levels, a significant value was found at
p<0.000***,  AIll four participants who
experienced pain levels of 4 to 6 had their pain
levels reduced to zero. The probability value was
p<0.000*** when comparing pain for these four
patients.

Regarding shoulder pain, among the subjects
whose pain was checked as 10, 3 people had their
pain reduced to 4~6, 2 people had their pain
reduced to 1~3, and 5 people had their pain
reduced to 0. Among the subjects whose pain
level was previously 7 to 9, 4 decreased to levels
4 to 6, 5 decreased to levels 1 to 3, and 5
decreased to levels 0, showing an average pain
reduction of 80%. As a result of comparing
shoulder pain values before and after by stage,
p<0.000*** was found in all statistics (Table 2).
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Headache Questionnaire

At what age did have your first headache: What year did your current headache begin:
When was your last headache:

Avre you ever free of pain completely? [JYes [INo

Do you have more than one type of headaches? [Yes [No

It yes, describe them separately:

How many headaches (any type) do you have each month: , how long do you last:

How would you describe the pain of your most serious headache (circle one or several):

throbbing pulsating dull aching pressure-like sharp stabbing electric-like vis-like

Dose the pain like: [Jgoing from outside-in (compressing, stabbing) [ from inside-out (exploding, push

out)

When you have a headache (and possibly after), does your scalp and face become sensitive to touch and do

you avoid putting on glasses, jewelry or combing your hair? CdYes [No
Are your headaches brought on by:
your periods / hormonal change exercise stress relaxation after stress change in weather alcohol
bright light / glare odors smoke noise lack of sleep too much sleep hunger

food additives certain foods

Do your headaches occur on any particular day of the week or time of day?

Do you have any warning signs before the start of a headaches? (JYes [No

Describe:

Circle any of the following symptoms you have with your headaches:

neck pain nausea vomiting light sensitivity dizziness noise sensitivity numbness weakness.
fever confusion difficulty speaking tearing nasal congestion eyelid drooping.

worsening of pain with movement other:

Please indicate with X’s where you experience pain:

Figure 2. Headache questionnaire.
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Table 1. Participant's physical characteristics

Age (years) Height (cm) Weight (kg) BMI (kg/m?)
50s (n=10) 57.3£1.34 158.8+2.03 57.3+3.06 22.74+1.47
60s (n=10) 66.2+2.13 160.5+2.69 56.4+2.41 21.92+1.39
70s (n=10) 72.9+2.7 160.3+2.45 58.1+2.11 22.75+1.15

Total (n=30) 65.46+6.73 159.86+2.52 57.26+2.65 22.47+1.4

Table 2. Number of people experiencing pain changes due to intentional stimulation

Pain level Headache Shoulder pain
Pre-test Post-test p-value Pre-test Post-test p-value
10 10.00 2.00£1.82 0.000™ 10.00 3.40£1.34 0.000™
7-9 8.00+0.85 1.50+1.67 0.000™" 8.35+0.70 1.88+1.53 0.000™"
4-6 5.50+0.57 0.00 0.000™" 5.62+0.51 0.00 0.000™"
1-3 - - 0.000™" - - 0.000™"
0 - 0.000™ - - 0.000™

*: p<0.05; **: p<0.01; ***: p<0.000

DISCUSSION

Previous studies have shown that referred pain
in the upper trapezius, suboccipital triangle, and
sternocleidomastoid muscles, which support the
head and neck, is the cause of tension headaches
and chronic tension headaches, and it has been
argued that headache patterns should be analyzed
(14-17). Muscle pain points in the suboccipital
and sternocleidomastoid muscles are essential for
analyzing headache patterns (18, 19). Referred
muscle pain is an area where nerves are densely
distributed and are caused by changes in pressure
and tension due to abnormal posture and
decreased joint range of motion (20).

Pain in the muscles located in the neck and
shoulders can cause headaches and shoulder pain.
In particular, in the case of cervicogenic
headaches, the range of motion of the cervical
spine is reduced, causing fatigue and tension in
the rectus capitis posterior major, minor, and
obliquus capitis inferior, which support the head
and form the suboccipital triangle (16, 19, 20).
Abnormal postures and lifestyle habits that reduce
the mobility of the upper cervical spine are said to
increase tension in the surrounding muscles that
support the neck and head, causing pain (21, 22).
Because tense muscles become stiff and difficult
to relax through voluntary stretching, intentional
stimulation is necessary to improve mobility (17,
23). The vertebral artery and occipital nerve are
structures that pass through the suboccipital
triangle, and if the triangular space is narrowed
due to muscle tension and pressure, blood
circulation and nerve transmission may be
impaired. These circulatory disorders can also
cause various types of pain, so methods are

needed to relieve the abnormal pressure and
muscle tension caused by abnormal posture (21-
23).

The sternocleidomastoid muscle is attached to
the clavicle at the mastoid process. The greater
auricular, greater occipital, and occipital nerves
pass through muscles, and abnormal tension in the
sternocleidomastoid muscle causes headaches by
pressing on the passing structures (24-26). The
suboccipital triangle, which supports the head, is
the space through which the vertebral artery and
the third occipital nerve pass and is the area that
forms the muscular bridge concerning the
cerebrospinal fluid (27). Previous studies have
shown that inducing cerebrospinal fluid
circulation can relieve pain and that headaches
can occur when structures passing through the
sternocleidomastoid muscle are compressed or
cerebrospinal fluid circulation is interrupted.
Therefore, it is vital to check and manage the
condition of the sternocleidomastoid and
posterior deltoid muscles (28, 29).

The participants in this study were
experiencing discomfort in their daily lives due
to headaches and shoulder pain without any
specific cause. As a result of continuous and
intentional  stimulation of the subject's
suboccipital, trapezius, and sternocleidomastoid
muscles, headaches were reduced by 6-70% and
shoulder pain by 7-80% after application.
Comparing the results of this study with
previous studies, it is believed that referred pain
can cause headaches and shoulder pain and that
referred pain can be alleviated by relaxing the
area where the pain occurs through intentional
pressure.



It is also thought to have positive effects by
relaxing the muscles through which the nerves
associated with headaches or shoulder pain pass.
Headaches and shoulder pain without a specific
cause can be reduced by changing your posture
and relaxing the muscles around your neck and
shoulders.

CONCLUSION

This study was conducted based on previous
research showing that when headaches and
shoulder pain are caused by referred pain from
skeletal muscles, intentional stimulation of the
suboccipital triangle, sternocleidomastoid, and
upper trapezius muscles can help temporarily
relieve pain. Headaches and shoulder pain can
occur when joint mobility is reduced and muscle
tension increases due to abnormal posture or
imbalance. Tight muscles have limited
movement, so intentionally applying pressure can
relieve tension and reduce pain.

Therefore, when headache or shoulder pain
occurs, it is thought that intentionally
compressing the deltoid, sternocleidomastoid,
and upper trapezius muscles that support the head
will help improve blood circulation and reduce
muscle-related pain.

APPLICABLE REMARKS

e Since the nerves responsible for pain travel
through muscles, when headaches and
shoulder pain occur, intentional stimulation of
the sternocleidomastoid muscle, occipital
triangle, and upper trapezius, through which
major nerves pass, helps relieve pain.

e Headaches and shoulder pain should be
classified, and the time of occurrence and
duration of pain should be considered.

e Cases of liquid treatment, visits to medical
institutions, and cases of occurrence without a
specific cause should also be considered.

e Intentional stimulation of muscles helps
circulation and has no side effects, but care
must be taken in finding the stimulation point.
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