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This study aims to evaluate the effectiveness of the court-type traditional Thai massage
(CTTM) in treating patients suffering from frozen shoulder in comparison with topical diclofenac
(TD). A randomized controlled trial was conducted at the Thai Traditional Medical Service Center,
Sukhothai Thammatirat University, Nonthaburi province. The participants of idiopathic frozen
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CHAPTER |
INTRODUCTION

Background and rationale

Frozen shoulder (FS), clinically known as adhesive capsulitis, is an insidious
painful condition with gradual restriction of all planes of movement in the shoulder.
In 1934, Codman [1] defined that the characteristics of frozen shoulder were composed
of pain at deltoid muscle, night pain and inability to sleep on the affected side,
restricted elevation, normal radiological appearance and the whole of symptoms were
gradually developed condition. In 1945, Neviaser defined frozen shoulder as a adhesive
capsulitis which occurred from the inflammatory pathogenesis and fibrosis [2].
Currently, the definition of frozen shoulder defined by the American Shoulder and
Elbow Surgeons is: “condition of uncertain etiology characterized by significant
restriction of both active and passive shoulder motion that occurs in the absence of a

known intrinsic shoulder disorder” [3, 4].

Frozen shoulder has been divided into two types: primary and secondary
frozen shoulder. Primary (idiopathic) frozen shoulder is an insidious onset of painful
stiffness of the glenohumeral joint. Secondary frozen shoulder is associated with a
known predisposing condition of the shoulder such as humerus fracture, shoulder
dislocation, avascular necrosis, osteoarthritis or stroke [5, 6]. Frozen shoulder is
classified as three stages [7, 8]: Stage I is mainly characterised by pain of 2-9 months
duration. Stage Il is called frozen stage which pain gradually decreases but stiffness is
shown for 4-12 months. Stage Il is thawing phase which pain decreases and range of

motion (ROM) is improved.

Many factors are associated with frozen shoulder including female gender,
trauma, immobilization, diabetes, thyroid disease, stroke, myocardial infarction and the
presence of autoimmune [9-11]. Approximately 70% of frozen shoulder patients are

women [12, 13] especially in women aged between 40 to 60 years and about 20-30%
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of cases are bilateral [14]. However, frozen shoulder in men is at greater risk for longer

recovery and greater disability [15].

Frozen shoulder affects up to 5% of the population [12, 16]. There were more
than 13 million patients of painful shoulder conditions in 2003 in America. The
prevalence of shoulder pain reported by the American Academy of Orthopedic
Surgeons was found that the third most common is musculoskeletal complaint

following knee and spinal disorders [17].

From the epidemiological data of muscle disease, the prevalence of neck and
shoulder ache in Thailand was found to be 38.5 %. Women were at greater risk than
men. Disease presented typically between the ages of 50 — 60 years. About two-thirds
of the patients with shoulder ache from shoulder joint inflammation could become
frozen shoulder. The data from Thai Traditional Medicine Services Center has shown
that in 2015, there have been 274,188 and 88,871 patients with neck and shoulder

pain and frozen shoulder respectively [18].

The main muscles of shoulder consist of supraspinatus which affects on
abduction of the shoulder and acts as a shoulder stabilizer; subscapularis which effects
on internal rotation and acts as a shoulder stabilizer; infraspinatus which affects on
external rotation and acts as a shoulder stabilizer and biceps which affects on elbow
flexion, supination and shoulder flexion. The subscapularis muscle particularly is
referred to as the frozen shoulder muscle because the trigger points in this muscle

cause limitations in shoulder elevation and external rotation [19].

Frozen shoulder treatment involves non-medicinal and medicinal approaches
to reduce pain and increase range of motion such as acupuncture, stretching massage,
physiotherapy, non-steroidal anti-inflammatory drugs (NSAIDs), intra-articular injections

with steroids and manipulate under anesthetics [13, 20, 21].

NSAIDs are medications, used to reduce pain and inflammation in the joints.
NSAIDs has been proven to be highly effective in controlling the symptoms and signs
of frozen shoulder. Diclofenac is used for musculoskeletal complaints, especially

arthritis, rheumatoid arthritis, polymyositis, dermatomyositis, steoarthritis, dental pain,
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spondylarthritis, ankylosing spondylitis, gout attacks and pain management in cases of
kidney stones and gallstones. However, NSAIDs have side effects, including irritation of

the stomach or the intestine [22].

Traditional Thai massage (TTM) is an alternative treatment for musculoskeletal
illnesses and relaxation. There are two types of TTM i.e. general TTM or Cha luei sak
massage and the court -type traditional Thai massage (CTTM) or Ratcha samnak
massage [23, 24]. CTTM is a therapeutic massage which has been promoted in health
care system. The Ministry of Public Health has promoted the CTTM in alleviating public
health problems and improving people’s health which is consistent with the WHO
Traditional Medicine Strategy 2014-2023 in Strategic objective 2: To strengthen the
quality assurance, safety, proper use and effectiveness of traditional medicine and
complementary medicine (T&CM ) by regulating products, practices and practitioners;
and Strategic objective 3: To promote universal health coverage by integrating T&CM

services into health care service delivery and self-health care [25].

The therapists use their thumbs press directly to the specifically massage points
and lines to relieve pain and increase flexibility. Deep friction massage is reported to
be able to increase shoulder range of motion and reduce pain among patients suffering
from frozen shoulder [26]. In addition, CTTM has been described as the national art
and science of healing to treat muscle fatigue, pain, stress, improve blood
circulation, blood pressure, heart rate and promote relaxation [23, 27]. The trigger
points in subscapularis are at similar positions of CTTM points. Therefore, this massage

therapy has been used to treat frozen shoulder patients in traditional Thai medicine.

Research gap

The effectiveness of the court- type traditional Thai massage (CTTM) in treating
frozen shoulder in Thailand has never been reported. Therefore, the researcher aims
to conduct a randomized controlled trial to assess the effectiveness of CTTM

compared to topical diclofenac (TD) for treating frozen shoulder.
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Research questions

Can the court- type traditional Thai massage relieve frozen shoulder?

Objectives
General objective

To evaluate the effectiveness of the court- type traditional Thai massage
(CTTM) in treating patients suffering from frozen shoulder in comparison to topical

diclofenac (TD).
Specific objectives

1. To assess pain intensity in the patients treating with CTTM and TD using visual

analogue scale (VAS).

2. To assess the shoulder range of motion (SROM) in the patients treating with

CTTM and TD using goniometer.

3. To assess the ability to do activities in the patients treating with CTTM and
TD using activity self-assessment questionnaire (Disabilities of the Arm,

Shoulder and Hand; DASH)

4. To assess the shoulder function in the patients treating with CTTM and TD

using visual analogue scale (VAS).

5. To evaluate the quality of life in the patients treating with CTTM and TD
using WHOQOL-BREF-Thai.

6. To compare the effectiveness of the treatments between CTTM group and

TD group.
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Operational definition

Frozen shoulder in this study is idiopathic frozen shoulder. Idiopathic frozen
shoulder is a self-limiting regional skeletal problem, clinically phase 2 of frozen

shoulder, which progresses to a freezing phase when glenohumeral motion is lost.

Court - type traditional Thai massage (CTTM) is the art and wisdom of
therapeutic traditional Thai massage using only thumbs and hands. Neither elbow nor
knee is used. The main actions are pressing along the lines and Sanyan points of
the body to restore various systems of the body to improve health, healing and

rehabilitation [23, 24].
Sanyan is a massage point for treating, according to the theory of CTTM.

Topical diclofenac is a non-steroidal anti-inflammatory drug (NSAID) for
preventing the production of irritant chemicals which cause pain and inflammation. It

is used topically to reduce muscular pains, sprains and strains [22].
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CHAPTER Il
LITERRATURE REVIEW

This research aims to evaluate the effectiveness of the CTTM in treating
patients suffering from frozen shoulder in comparison with topical diclofenac. Relevant
concepts, theories, documents and research have been reviewed and presented as

follows:
1. Frozen shoulder
1.1 Definition
1.2 Types and stages of frozen shoulder
1.3 Diagnosis
1.4 Risk Factors
1.5 Treatment
2. Traditional Thai massage (TTM)
2.1 General TTM
2.2 Court -type traditional Thai massage
3. Steps of court -type TTM for treating frozen shoulder
3.1 Basic massage of the shoulders and the shoulder Joint
3.2 Basic massage of the inside and outside parts of the arms
3.3 Sanyan or massage point
4. Nonsteroidal anti-inflammatory drugs (NSAIDs)
5. Outcome measurement

6. Related research works
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Frozen shoulder

The first definition of this condition was described by Duplay in 1872 as
“periarthritis” [28]. The second, in 1934, Codman described as “Frozen shoulder”
which consisted of slow-onset shoulder pain at deltoid muscle, night pain and inability
to sleep on the affected side and restricted elevation with normal radiological
appearance. In 1945, Neviaser defined frozen shoulder as an adhesive capsulitis which
occurred from the inflammatory pathogenesis and fibrosis [8]. The histological studies
confirmed the presence of fibroblasts and chronic inflammatory cells which seeped in

joint capsule of the shoulder [29].

Currently, the definition of frozen shoulder defined by the American Shoulder
and Elbow Surgeons is: “A condition of uncertain etiology characterized by significant
restriction of both active and passive shoulder motion that occurs in the absence of a

known intrinsic shoulder disorder” [4, 30].
1.2 Types and stages of frozen shoulder

Types and stages of frozen shoulder depend on the duration of onset, signs
and symptoms such as pain, stiffness, limited function of the glenohumeral joint and

loss of motion [7, 10, 31-34].
Frozen shoulder has been divided into two types: [7, 31, 32, 35, 36]

1) Primary (idiopathic) frozen shoulder is an insidious onset of painful and stiffness of

the glenohumeral joint.

2) Secondary frozen shoulder is associated with a known predisposing condition
of the shoulder such as humerus fracture, shoulder dislocation, avascular necrosis,

osteoarthritis or stroke.

Frozen shoulder was classified by Reeves into three stages of the disease as

shown in Table 1: [33]
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Table 1. Stages of frozen shoulder by Reeves

(Frozen stage)

Stage Duration of onset symptom
Stage | 2-9 months Very painful at rest and at doing
(Painful stage) activity
Stage Il 4-12 months Painful and stiffness , painful with

movement

Stage |l
(Thawing stage)

12 to 24 months

Slow and steady return of motion,
range of motion (ROM) begins to

improvement and pain lessening

Associated symptoms can refer to the upper arm, upper back and neck

region, resulting in stiffness in any of these areas.

Frozen shoulder was classified by Neviaser and Hannafin into four stages of

the disease and correlated with clinical examination and histological features as

follows in Table 2: [7, 31, 32]

Table 2. Stages of frozen shoulder by Neviaser and Hannafin

Stage

Duration of onset

symptoms

Stage |

(Painful stage)

less than 3 months

Pain referred to the deltoid
muscle, night pain, mild limitation

of ROM

Stage Il

(Freezing stage)

3-9 months

Pain moreover when the patients
lying on the affected side, loss of
both active and passive ROM, no

inflammatory
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Stage Duration of onset symptoms

Stage Il 9 to 14 months Shoulder stiffness, pain may still
(Frozen stage) be present at the end of motion
or at night, synovial thickening and

loss of axillary recess

Stage IV 15 and 24 months Minimal pain and a gradual

(Thawing stage) improvement of ROM

1.3 Diagnosis

The diagnosis of frozen shoulder is usually clinical [15, 31, 33]. X-ray of the
shoulder reveals no pathological changes, but computer tomography (CT) is also
important to exclude other causes of shoulder pain such as glenohumeral or acromion-
clavicular osteoarthritis. Sometimes osteopenia of disuse can be observed. Magnetic
resonance imaging (MRI) and MR arthrography may show thickening of the coraco-
humeral ligament and joint capsule in the rotator interval, loss of axillary recess,
obliteration of subcoracoid fat (subcoracoid triangle sign) which are characteristic

findings in frozen shoulder [37].

Clinical diagnosis in the early phase of idiopathic frozen shoulder is difficult. In
the pain phase, symptoms are similar to rotator cuff tendonitis. In the freezing phase
the patient often compensates for decreased glenohumeral motion by increased
scapulothoracic motion, masking the limitations in motion. Biopsies have shown that
the pathology of idiopathic frozen shoulder is a chronic fibrosing condition of the

shoulder joint capsule.
1.4 Risk Factors

The most common limitations in range of motion are flexion, abduction, and
external rotation. Approximately 70% of frozen shoulder patients are women;
however, males with frozen shoulder are at greater risk for longer recovery and greater

disability [13, 16, 21].
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The risk factors of frozen shoulder include female gender, age older than 40
years, trauma, immobilization, diabetes, thyroid disease, stroke, myocardial infarction,
the presence of autoimmune diseases, cervical spine disorders and reflex sympathetic

dystrophy syndrome [21, 38-40].

Glenohumeral joint

d ~

Affected joint

capsule Scapula

(shoulder blade)

“Humerus 0\
(upper arm bone) |\

Figure 2. Anatomy of frozen shoulder [41]

1.5 Treatments

Treatments of frozen shoulder are various depending on the stage of the
condition and severity of pain and stiffness. A frozen shoulder may get better naturally,
but recovery is often slow and may take at least 18-24 months [20, 29, 39]. The aim
of treatment is to keep shoulder joint as pain free and mobile as possible while

shoulder heals.
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1.5.1 Early stage

The first stage of a frozen shoulder is the most painful stage. Therefore,
treatment is mainly focus on relieving the pain using painkillers such as paracetamol,

NSAIDs and corticosteroid injection.
1.5.2 Later stages

After the painful stage, stiffness stage is the main symptom of a frozen
shoulder. The physiotherapist can use a number of techniques to maintain movement
and flexibility in shoulder. The physiotherapies include stretching exercises using
specific techniques to move the joint in all directions, massage and thermotherapy

with warm or cold temperature packs.
2. Traditional Thai massage (TTM) [23, 24, 27, 42]

TTM has been a healing procedure in traditional Thai medicine since the

ancient times. TTM can be divided into two types: general TTM and court-type TTM

Traditional Thai medicine indicates that there are 72,000 energy lines throughout the
body. Among there are only 10 main energy lines (Sen Prathan Sib) to control human
health including I-Tha, Ping Kala, Sumana, Kalataree, Sahasarangsee, Tawaree,

Jantaphusang, Rusum, Sukhumang and Sigkhinee.

The position of Sen Prathan Sib is located two fingers deep around a navel.

These lines are arranged neatly out of its navel center. The details are as follows:



1. I-Tha: runs through the left side of the body
Starting Area: one - finger length on the left side of the navel

Ending Area: left nostril

Figure 3. I-Tha line

2. Ping Kala: runs through the right side.
Starting Area: one - fingers length on the right side of the navel

Ending Area: right nostril

Figure 4. Ping Kala line
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3. Sumana: runs through the central of the body
Starting Area: two - finger length above the navel

Ending Area: back of the tongue

Figure 5. Sumana line

4. Kalataree: this line criss — crosses the whole body
Starting Area: one-finger length above the navel

Ending Area: fingers and toes

Figure 6. Kalataree line



5. Sahasarangsee: runs down the left — hand side of the body
Starting Area: three - finger length on the left side of the navel

Ending Area: left eye

Figure 7. Sahasarangsee line

6. Tawaree: runs down the right — hand side the body.
Starting Area: three -finger length on the right side of the navel

Ending Area: right eye

Figure 8. Tawaree line

27



7. Jantaphusang: runs down the left side of the head and chest
Starting Area: four - finger length on the left side of the navel

Ending Area: left ear

Figure 9. Jantaphusang line

8. Rusum: runs down the right side
Starting Area: four - finger length on the right side of the navel

Ending Area: right ear

Figure 10. Rusum line
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9. Sukhumang: runs from the navel down through the vagina or

penis.
Starting Area: two-finger length under the navel on the left

Ending Area: anus

Figure 11. Sukhumang line

10. Sigkhinee: runs from the navel down through the vagina or

penis
Starting Area: two-finger length under the navel on the right

Ending Area: urinary passage

29
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Figure 12. Sigkhinee line

Frozen shoulder is related with I-tha, Ping kala and Kalataree line, especially
Kalataree line because this line criss — crosses the whole body. Kalataree line crosses
through the upper part of the body including shoulder, arms, hands and fingers. I-tha
and Ping kala lines represent the power of the brain and spinal cord, Kalataree line

represents the blood circulation of limbs.

The treatment points of frozen shoulder or shoulder pain of Sen Sip are shown

in Figure 13 [23, 24, 27, 42].

Figure 13. The treatment point of frozen shoulder of Sen Sip
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2.1 General TTM or Cha Luei Sak massage is ordinary Thai massage practically based
on the local wisdom of each region. The practitioner uses the thumbs, palms, elbows

or knee for massage and pressing on the massage lines.

2.2 Court - type traditional Thai massage (CTTM) is the therapeutic massage
traditionally for the royal court (Ratcha samnak) since Ayudhaya era. CTTM practitioner

only uses the thumbs or hands to treat patient.
2.2.1 Basic massage of court -type TTM

Basic massage of court —type TTM involves massage along the line and body organs to
stimulate the muscles, blood circulation, lymph and nervous system. This basic step

is preparedness for trigger point massage.

1. Supine position; lying down on the back, lying on one’s side
Lying down on the back

In this position, the practitioner will massage on the basic lines; basic massage
of the legs, basic massage of the inside parts of the arms, basic massage of the outside

parts of the arms and basic massage of the stomach.

Figure 14. Supine position; lying down on the back
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A. Lying on one’s side

In this position, the practitioner will massage on the basic lines; basic massage of

the outside parts of the legs, basic massage of the inside parts of the legs and basic
massage of the back.

Figure 15. Lying on one’s side

1) Sitting position

In this position, the practitioner will massage on the basic lines; basic massage of

the shoulders, basic massage of the shoulder joint, basic massage of the neck.
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Figure 16. Sitting position
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2.2.2 Sanyan [23, 24, 25, 42]

Sanyan is a massage point for treating, to flow the energy of the nerve and

control the blood and heat to the target organs.

There are major Sanyan points including;
2) Sanyan of the back (5 points)
3) Sanyan of the outside parts of the legs (5 points)
4) Sanyan of the inside parts of the legs (5 points)
5) Sanyan of the knee (3 points)
6) Sanyan of the inside parts of the arms (5 points)
7) Sanyan of the outside parts of the arms (5 points)
8) Sanyan of the shoulder (5 points)
9) Sanyan of the in front parts of the head (5 points)
10) Sanyan of the in posterior parts of the head (5 points)
11) Sanyan of the stomach (5 points)
12) Sanyan of the ankle (1 points)

13) Sanyan of the middle of head (1 points)

2.2.3 Basic practices [23, 24, 25, 42]
The important basic practices for CTTM are recommended as follows;

Polite manners: The therapist must do polite manners to the patient prior to
the body touch by doing ‘Wai’. In addition, the therapist must not stoop, breathe on

the patient, or look up in an impolite way.

Force and direction of massage:
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Force: The therapist has to check pain threshold of the patient and the force
will gradually increase. The therapist controls the level of force by one’s posture.
There are 3 postures for 3 levels of force (figure 17).

Direction of massage: generally, the therapist presses massage points using a

perpendicular angle.

Level 1 Level 2 Level 3

Figure 17. Level of force to massage depending on the therapist’s posture

A. Duration of pressure: There are 2 periods i.e. short period and long period. Short
period refers to a short pressure lasting 10-15 seconds used for basic massage
and pressure trigger point in danger area such as neck, the central of skull and
the axillary artery. Long period refers to a pressure lasts longer for 30-45

seconds used for wind-gate opening massage and applied to massage points.

B. Patient evaluation: [42, 43]

Before treatment, the therapist must evaluate the patient by history of illness,

physical examination including vital signs, range of motion and pain intensity.

After treatment, the therapist must check the result of treatment such as range of

motion, pain intensity and give the suggestion about the body stretching.
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2.2.4 Precautions and contraindications to massage therapy [42, 43]

A.

B.

C.

Sharp pain
Weakness along the arms or the legs which might indicate acute herniated disc
Fever over 38.5°C

Hypertension with systolic blood pressure above 160 mmHg and/or diastolic

blood pressure above 100 mmHg
Recent surgery (less than 1 month)
Severe osteoporosis

Communicable diseases, especially airborne types, e.g. influenza, Tuberculosis

The benefits of Thai massage [9, 24, 42, 44, 45]

TTM increases the rate of blood flow, improve the performance of fatigued

muscle and deep massage, promotes venous return and increase cardiac stroke

volume. In addition, massage is used for therapy such as reducing pain, anxiety,

depression, muscle tension and increase joint range of motion, quality of sleep and

stimulation of the stomach and intestine resulting in better appetite and reducing

flatulence.

3. Steps of CTTM for treating frozen shoulder [24, 27, 42]

3.1 Basic massage of the shoulder and the shoulder joint
A. Basic massage of the shoulder

To relax the muscle and increase blood circulation.

The posture of patient: sitting position

The posture of therapist: standing position

This step affects muscle, nerve, artery and vein as follows: transverse fiber of

trapezius muscle, supraspinatus muscle, levator sapulae muscle, rhomboid minor

muscle, longissimus capitis muscle, splenius capitis muscle, splenius cervicis muscle,
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semispinalis muscle, multifidi muscle, suprascapular nerve, accessory nerve, dorsal

scapular nerve, suprascapular artery, transverse cervical artery and superficial cervical

vein.

Figure 18. Basic massage of the shoulder

B. Basic massage of the shoulder joint [24, 27, 42]

To relax the teres minor muscle and increase blood and energy flow to shoulder joint.

The posture of patient: sitting position

The posture of therapist: standing position

This step affects triangular space with circumflex scapular artery and vein,

suprascapular nerve, artery and vein, shoulder joint.
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Teres minor m,

Triangular space*
Teres major

Triangular interval
Long head of triceps brachii

Figure 19. Basic massage of the shoulder Joint

3.2 Basic massage of the inside and outside part of the arm
A. Basic massage of the inside part of the arm [24, 27, 42]

To relax the muscle of the inside part of the arm and increase blood circulation.
The posture of patient: lying position
The posture of therapist: sitting position

This step affects biceps brachil muscle, musculocutaneous nerve, median
nerve, ulnar nerve, brachial artery, basillie vein, long head of triceps brachil muscle
brachial artery, bicipital aponeurosis tendon, pronator teres muscle, tendon of
palmaris longus muscle, flexor digitorum superficialis muscle, tendon of brachialis

muscle, flexor carpi radialis muscle, remnant of antebrachial fassa.
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Tendon of Brachial a.

Musculocutaneous n. s
brachialis m.

Bicipital aponeurosis
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Long head of triceps brachii

superficialis m.

Cubital

Figure 20. Basic massage of the inside parts of the arms

B. Basic massage of the outside part of the arm [24, 27, 42]

To relax the muscle of the outside part of the arm and increase blood circulation.
The posture of patient: lying position
The posture of therapist: sitting position

This step affects long head of triceps muscle, deltoid muscle, lateral head of
triceps muscle, radial nerve, profundal brachii artery, medial brachii cutaneous nerve,

superior lateral brachii cutaneous nerve.



Deltoid m. Lateral head triceps brachii m.

Triceps brachii tendon

Long head triceps brachii m.
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Figure 21. Basic massage of the outside parts of the arm
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3.3 Sanyan or massage points [24, 27, 41]
A. Sanyan of the inside part of the arm
The posture of patient: lying position
The posture of therapist: sitting position
Massage points are as follows:

The 1 ™ sanyan of inside arm, to flow blood and energy to shoulder joint and inside

arm.
The 2 ™ sanyan of inside arm, to flow blood and energy to inside arm.

The 3 ' sanyan of inside arm, to flow blood and energy to elbow joint.
The 4 ™ sanyan of inside arm, to flow blood and energy to elbow joint.

The 5 ™ sanyan of inside arm, to flow blood and energy to carpal bones.
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Figure 22. Massage points of the inside parts of the arm
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B. Sanyan of the outside parts of the arms [24, 27, 41]
The posture of patient: lying position

The posture of therapist: sitting position

Sanyan points are as follows:

The 1" sanyan of outside arm, to flow blood and energy to shoulder joint and outside

arm.
The 2 ™ sanyan of outside arm, to flow blood and energy to outside arm.
The 3 ' sanyan of outside arm, to flow blood and energy to elbow joint.
The 4 ™ sanyan of outside arm, to flow blood and energy to elbow joint.

The 5 ™ sanyan of outside arm, to flow blood and energy to carpal bones and fingers.

Acromion

Teres miner m.




a2

Deltoid m. Lateral head triceps brachii m.

Triceps brachii tendon

Long head triceps brachii m.

Figure 23. Massage points of the outside parts of the arm

C. Sanyan of the shoulders [24, 27, 41]
The posture of patient: sitting position

The posture of therapist: sitting position
Sanyan points are as follows:

The 1 " sanyan of the shoulder, to flow blood and energy to shoulder joint, scapula

and outside arm.

The 2 ™ sanyan of the shoulder, to flow blood and energy to scapula, posterior deltoid

and outside arm.

The 3 ™ sanyan of the shoulder, to flow blood and energy to scapula, anterior deltoid

and inside arm.

The 4 ™ sanyan of the shoulder, to flow blood and energy to supraspinatus muscle,

infraspinatus muscle, subscapularis muscle and rotator cuff.

The 5™ sanyan of the shoulder, to flow blood and energy directly to glenohumeral

joint and rotator cuff.
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Figure 24. Massage points of the shoulders
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4. Nonsteroidal anti-inflammatory drugs (NSAIDs) [46-49]

Sodium salicylate was the first NSAID discovered in 1763 [45]. NSAIDs have been
especially used to treat pain and inflammation from medical conditions such as
arthritis, menstrual cramps and other types of short-term pain. The mechanism of
NSAIDs is via inhibiting cyclooxygenase (COX) enzyme essentially for the production of

prostaglandins, which are lipid inflammatory mediators [23, 57-61].

COX enzyme is actually present in two different forms, COX-1 and COX-2. COX-
2 is the enzyme responsible for inflammation and fever, whereas COX-1 actually
performs other functions such as protecting the gastric mucosa from the acid in the

stomach. COX-1 also plays a role in making platelets stick together to form clots.
Type of NSAIDs

NSAIDs are divided into two groups i.e. non-selective NSAIDs and selective

NSAIDs.

1) Non-selective NSAIDs work by inhibit COX-1 and COX-2. They are very
commonly prescribed to reduce pain, inflammation and fever. Examples of non-

selective NSAIDs include aspirin, ibuprofen, naproxen and diclofenac.

2) Selective NSAIDs inhibit only the COX-2 enzyme, allowing for the production
of the prostaglandins that protect the stomach, while still relieving fever, pain and

inflammation. Examples of selective NSAIDs include; celebrex, mobic.
Side effects of NSAIDs [50, 51]

Serious side effects include heart attack, stroke, high blood pressure, heart
failure from body swelling (fluid retention), kidney problems including kidney failure,
bleeding and ulcers in the stomach and intestine, low red blood cells (anemia), life-
threatening skin reactions, life-threatening allergic reactions, liver problems including

liver failure. Asthmatics should be avoid taking NSAIDs.

Other side effects include stomach pain, constipation, diarrhea, gas, heartburn,

nausea, vomiting, dizziness.
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Diclofenac [52]

Diclofenac is used to relieve pain and inflammation in a wide range of
musculoskeletal conditions, including various forms of arthritis, gout, sprains, fractures,

dislocations, back pain, tendinitis and frozen shoulder
Topical diclofenac [53]

Topical NSAIDs are used for muscle pain and joint pain. There are various forms

such as gels, creams, sprays, or plasters.

Topical NSAIDs penetrate the skin, enter tissues or joints, and reduce processes
causing pain in the tissue. Drug levels in the blood with topical NSAIDs are very much
lower than with the same drug taken orally. This minimises the risk of harmful effects

[54].

Diclofenac sodium gel 1% is a new topical formulation, pharmacologically
similar to 1.16% diclofenac diethylamine gel. Diclofenac sodium gel 1% has approved
with a maximum daily dose of 32 g by the US Food and Drug Administration (FDA) in
October 2007 for the relief of pain of osteoarthritis of joints amenable to topical
treatment, such as the knees and those of the hands, making it the first topical NSAID
approved in the United States [55, 56].

Diclofenac topical side effects include skin rash, pain, tingling, or burning
sensation, body ache, headache, blood in the urine, cough, eye pain, redness or
swelling of the eyes, nasal congestion, tightness in the chest and troubled breathing

[22].
5. Outcome measurement
5.1 Visual analog scale (VAS) for pain intensity

VAS is used to measure pain intensity of shoulder. The VAS is 10 centimeters line
marked every 1 cm increment with the descriptors “no pain” on the left end
and “worst pain” on the right end. Subsequent recordings of VAS should be
done on separate sheets of paper in order to prevent the subjects from

comparing score with the previous one [57, 58].
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5.2 Goniometer [40, 59-61]

worst pain

Figure 25. Visual analog scale

The goniometer is used to measure shoulder range of motion (SROM), both active and

passive shoulder range of motion. For example normal active and passive ranges of

motion of the shoulder as shown in Table 3 and Table 4

Table 3. Normal active ranges of motion of the shoulder

Action

Degrees of motion

Flexion

Extension

Abduction

Internal rotation

External rotation

0-180

0-40

0-180

0-80

0-90

Table 4. Normal passive ranges of motion of the shoulder

Action

Degrees of motion

Flexion

Extension

Abduction

Internal rotation

External rotation

0-180

0-60

0-180

0-90

0-90
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5.3 Quality of life by WHOQOL - BREF — THAI including 4 domains of total 26 items as
follows: [64, 65]

physical domain 7 items
psychological domain 6 items
social relationships domain 3 items
environment domain 8 items
overall quality of life 2 items

5.4 Activity self-assessment questionnaires [66]

The questionnaire: Disabilities of the Arm, Shoulder and Hand (DASH) includes 2
domains of total 30 items that indicates patient’s ability to do activities and severity

of symptoms of frozen shoulder.
5.5 Visual analog scale (VAS) for shoulder function

VAS is used to measure shoulder function. The VAS is 10 centimeters line marked
every 1 cm increment with the descriptors “usually available” on the left end

2

and “unworkable” on the right end.

6. Related research works
6.1 Related research works in Thailand

Buttagat (2012) conducted pilot study on the effects of TTM compared with
physical therapy on pain, muscle tension and anxiety in patients with scapulocostal
syndrome by a randomized single-blinded study. The results indicated significant
improvement in all parameters in TTM arm i.e. pain intensity, pressure pain threshold,

muscle tension and anxiety associated with scapulocostal syndrome (p < 0.05) [67].

Damapong (2015) conducted the randomized controlled trial on effectiveness
of court-type TTM versus amitriptyline in patients with chronic tension-type headache.

Treatment group were received court —type TTM and control group were received
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amitriptyline. The results were found that court -type TTM showed significant
decrease in pain (P < 0.05) and increase in pressure pain threshold, and heart rate
variability (P < 0.05) when compared within-group. The results between-group were
found that the tissue hardness of court —type TTM group was significantly lower than

the control group [68].

Saetung (2013) conducted the randomized controlled trial on effectiveness of
TTM among postmenopausal women. The results were found that TTM significant
increased the serum of procollagen type 1 amino-terminal propeptide (P <0.01). It
suggested that TTM could be used to promote healthy in postmenopausal women

[69].

Chiranthanut (2014) studied the intervention of Thai massage and herbal
compress versus oral ibuprofen on the patients with osteoarthritis of the knee. The
results indicated significant improvement of all parameters in Thai massage arm i.e.

pain, stiffness, Lequesne’s functional index and time for climbing up ten steps. [70].

Thanakiatpinyo (2014) studied the treatment comparison between TTM and
physical therapy in elderly stroke patients and found that TTM could relieve spasticity,
increase functional ability, improve quality of life and decrease anxiety and depression

significantly [71].

Sitikaipong (2014) studied the treatment comparison between court —type TTM
and diclofenac to relief shoulder pain. The results indicated significant improvement
of all parameters in TTM arm i.e. pain intensity, pressure pain threshold, flexibility at

neck and shoulder muscle (p < 0.05) [72].
6.2 International research works

Paul A van den Dolder and David L Roberts. (2003) conducted the single
blinded randomized controlled trial on effectiveness of soft tissue massage among
patients with shoulder pain. The results showed significant improvements in all
parameters in massage arm i.e. pain intensity, shoulder function and shoulder range of

motion [73].
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Yang (2012) conducted the randomized controlled trial on effectiveness of
shoulder muscle massage in patients with posterior shoulder tightness. The results
indicated significant improvement in internal rotation range of motion, shoulder
function and muscle tightness. It was suggested that massage was an effective

treatment for patients with shoulder tightness [74].

Johnson (2007) studied the treatment comparison between massage and
exercise to reduce pain and improve shoulder function among patients with frozen
shoulder. The results revealed the significant improvement in massage arm in range of

motion, pain intensity, and shoulder function [6].

Krzysztof (2013) studied the treatment comparison between massage based on
the tensergrity principle and classic massage among patients with chronic idiopathic
shoulder pain. The results of massage based on the tensegrity principle indicated
significant improvement in the passive and active ranges of flexion and abduction. Both

groups demonstrated significant decrease pain [75].

Dudkiewicz (2004) conducted the long-term follow-up of patients with
idiopathic adhesive capsulitis. All patients were received physical therapy and non-
steroidal anti-inflammatory drugs. The results were found that both groups indicated
significant improvement on elevation, external rotation and internal rotation in the

long-term treatment [76].

Chethakumar (2010) studied the treatment comparison between Mulligan’s
mobilization with movement and cyriax manipulation among patients with frozen
shoulder. Both groups indicated significant improvement in range of motion and
shoulder function. Cyriax manipulation group improved at abduction range of motion

more than Mulligan’s mobilization group [36]



CHAPTER IlI
RESEARCH METHODOLOGY

1. Study design

The experimental study comparative randomized controlled trial was conducted at
the Thai Traditional Medical Service Center, Sukhothai Thammatirat Open University,

and Nonthaburi province.

2. Study population

The study participants were those who had idiopathic frozen shoulder diagnosed at
the Thai Traditional Medical Service Center, Sukhothai Thammatirat Open University,
and Nonthaburi province. Participants for inclusion in the study were primarily selected
by the licensed of Applied Thai traditional medicine practitioner and diagnosed by the
orthopedic doctor. Baseline data were collected from all eligible individuals who

responded to the announcements.

3. Sample size

The sample size was calculated using range of motion improvement rate from a
previous study [73]. The different level of flexion range of motion degree measured
by the Patient Specific Functional Disability Measure was found to be 18.50 with a
standard deviation of 2.0 (0% ). The sample size at the significant level of lower

than 0.05 (Z O = 1.96) and a power of test at 80 % Zg =0.84) was used.

4. Formula and calculation

N/ group 2047 qp+287F

(r1-22 )
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N/ group = 2(18.50) ?x (1.96+0. 84) 2
(114.4- 129.57

N/ group = 23.53

N/ group = 30 (20 % drop out)

Where N is the number of participants per group. After adjusting for a 20
% drop out, 30 participants per group (60 for total) was suggested to be an

appropriate sample size.

5. Inclusion criteria and exclusion criteria

5.1 Inclusion criteria

The inclusion criteria of this study were as follows:

Idiopathic frozen shoulder

Female gender

Ages 40 to 65 years

Level of pain greater than or equal to 4 of 10 scores

Duration of frozen shoulder for 4 to 12 months (phase 2 of frozen shoulder)
Having a limited ROM at least two in four position as follows:
Forward flexion, External rotation, Abduction, Internal rotation
Blood pressure not over 140/90 mmHg

Informed written consent

5.2 Exclusion criteria

The exclusion criteria of this study were as follows:

1. History of rotator cuff tears, rheumatoid arthritis, osteoarthritis, malignancies

in the shoulder region, thyroid, stroke and diabetes
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2. Pregnancy and breast feeding
3. Patient of breast cancer surgery

4. Using steroidal or other drugs for treating frozen shoulder

6. Discontinuation criteria
1. The participant could not follow the protocol.

2. The participant wanted to withdraw by themselves.

7. Sampling technique

The patients were randomly assigned to treatment group and control group

using random sampling technique (opening a sealed envelope).

8. Research procedures
8.1 Preparation

1) This study was approved by the Ethical Committee of Thai Traditional and
Alternative Medicine Department Ministry of Public Health. (Number10-2559 Date of
approval October 27, 2016 — October 27, 2017).

2) A letter was allowed by Dean of Faculty of Health Science and Board of Thai

Traditional Medical Service Center, Sukhothai Thammatirat.

3) An announcement for recruitment and selection of the participants were

performed at Sukhothai Thammatirat Open University by postings.

4) The patients satisfied with the selection criteria was screened by the licensed

applied Thai traditional medicine practitioner and diagnosed by the orthopedic doctor.

5) The patients were assigned to treatment group and control group by simple
random (opening a sealed envelope). The treatment group was receive CTTM and

control group was receive TD.
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6) The researcher was explained the research protocol to the participants and

all participants signed the consent form.
8.2 Intervention stage

The interventions were the CTTM and 5 ¢ topical diclofenac gel assigned to the

treatment group and the control group respectively.
8.2.1 Treatment group: CTTM [72]

The patients were treated for 45 minutes per session, 2 sessions a week for 6
weeks, stretching by pulling the arm after massage, followed up at week 8" and 10"

There were 7 steps of the massage as follows:
Step 1 Basic massage of the shoulder

The landmark of basic massage of the shoulder was from the start at
acromioclavicular joint to the 7™ cervical (C7) vertebra, also called vertebra prominens.
The therapist placed both thumbs at the acromioclavicular joint, a joint at the top of
the shoulder and pressed on land mark until finished at C7. The therapist started with

the force of level 1 then changed the posture to level 2 and 3 respectively.
Step 2 Basic massage of the shoulder joint

The therapist pressed on the teres minor muscle nearly triangular space for 1

minute.
Step 3 Basic massage of the inside part of the arm

The therapist placed the palm at brachial artery and gently pressed, stopped 10
seconds after that, slowly lifted the palm, then pressed the both thumbs on the bicep

muscle and continued to the remnant of antebrachial fassa.
Step 4 Basic massage of the outside part of the arm

The therapist pressed the both thumbs on the deltoid muscle, lateral head of triceps

muscle continues to the wrist.

Step 5 Pressing sanyan of the inside part of the arm
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The 1™ sanyan of inside arm: the therapist pressed the thumb on the axillary artery,

to flow blood and energy to shoulder joint and inside arm.

The 2 ™ sanyan of inside arm: the therapist pressed the palm on the brachial artery,

to flow blood and energy to inside arm.

The 3™ sanyan of inside arm: the therapist pressed the thumbs on the cubital fossa,

to flow blood and energy to elbow joint.

The 4™ sanyan of inside arm: the therapist pressed the thumbs on the flexor carpi

radialis muscle, to flow blood and energy to elbow joint.

The 5" sanyan of inside arm: the therapist pressed the thumbs on the remnant of

antebrachial fassa, to flow blood and energy to carpal bones.
Step 6 Pressing sanyan of the outside part of the arm

The 1™ sanyan of outside arm: the therapist pressed the thumbs on the teres minor

muscle, to flow blood and energy to shoulder joint and outside arm.

The 2" sanyan of outside arm: the therapist pressed the thumbs on the deltoid

muscle, to flow blood and energy to outside arm.

The 3™ sanyan of outside arm: the therapist pressed the thumbs on the lateral

epicondyle, to flow blood and energy to elbow joint.

The 4™ sanyan of outside arm: the therapist pressed the thumbs on the extensor capi

radialis longus muscle, to flow blood and energy to elbow joint.

The 5™ sanyan of outside arm: the therapist pressed the thumbs on the extensor

digitorum muscle, to flow blood and energy to carpal bones and fingers.
Step 7 Pressing sanyan of the shoulder

The 1" sanyan of the shoulder: the therapist pressed the thumbs on the teres minor

muscle, to flow blood and energy to shoulder joint and outside arm.

The 2" sanyan of the shoulder: the therapist pressed the thumb on the
sternocleidomastoid muscle, to flow blood and energy to scapula, posterior deltoid

and outside arm.
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The 3™ sanyan of the shoulder: the therapist pressed the thumb on the
sternocleidomastoid muscle, to flow blood and energy to scapula, anterior deltoid

and inside arm.

The 4" sanyan of the shoulder: the therapist pressed the thumb on the supraspinatus
muscle, to flow blood and energy to supraspinatus muscle, infraspinatus muscle,

subscapularis muscle and rotator cuff.

The 5™ sanyan of the shoulder: the therapist pressed the thumb on the axillary artery,

to flow blood and energy directly to glenohumeral joint and rotator cuff.

*Notes: The therapist pressed on sanyan for 10-15 seconds per point, carefully at the

axillary artery.
8.2.2 Control group: 5 g of topical diclofenac gel [77-80]

The control group received 5 ¢ of topical diclofenac gel and applied on the
average surface of 10 x14 cm, three times a day for 6 weeks after that stopped therapy

and followed up at week 8™ and 10"



The procedures flowchart

Eligibility patients with frozen
shoulder (N= 60)

Enrollment

| Exclusion criteria N=0

Randomized (N=60)

Randomized allocation
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CTT™M

Twice a week for 6 weeks (N=30)

5 ¢ Topical diclofenac gel

Three times a day for 6 weeks (N=30)

Follow-up

Discontinuation

(N=1)

Follow-up at weeks 8" and 10"

Follow-up at weeks 8" and 10"

A4

Outcome measurement
-Qol, DASH, shoulder function (VAS) at baseline and 10 ™ weeks

-Pain intensity (VAS), SROM at 2™, 4" 6™ 8"and 10" weeks in

treatment group and control group

Analysis: intension to treat

Analysis and comparison of effectiveness

Figure 26. Procedure flowchart
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9. Measuring instruments
9.1 Visual analog scale (VAS) for pain intensity

Visual analog scale measurement of pain intensity of shoulder was assessed. The VAS
is 10 centimeters line marked every 1 cm increment with the descriptors “no
pain” onthe left end and “worst pain” on the right end. Subsequent recordings
of VAS was done on separate sheets of paper in order to prevent the subjects

from comparing score with the previous one.
9.2 Shoulder range of motion (SROM)

Range of motion was measured by goniometer. It was measured both active and

passive range of motion as follows:

Abduction

Figure 27. Abduction range of motion
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Forward flexion

Left Shoulder Right Shoulder
180"

50°9 ¢

\‘ O
J_) 09 w
0

Figure 28. Forward flexion range of motion

External rotation

Left Shoulder Right Shoulder

Figure 29. External rotation range of motion
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Internal rotation

Left Shoulder Right Shoulder

Figure 30. Internal rotation range of motion

9.3 Visual analog scale measurement of shoulder function was assessed.

The VAS is 10 centimeters line marked every 1 cm increment with the

2

descriptors  “usually available” on the left end and “unworkable” on the right
end. Subsequent recordings of VAS was done on separate sheets of paper in

order to prevent the subjects from comparing score with the previous one.
9.4 Quality of life was measured by WHOQOL — BREF — THAI

Including 4 domains of total 26 items as follows; physical domain (7 items),
psychological domain (6 items), social relationships domain (3 items) and environment

domain (8 items) overall quality of life (2 items).

9.5 Activity self-assessment was evaluated by the DASH questionnaire including
2 domain of total 20 items that indicated patient’s ability to do activities and severity

of symptoms of frozen shoulder.
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10. Data analysis

The statistical significance was set at probability level less than 0.05 (p<0.05)
and the data analysis by STATA was used as follows:

1) Descriptive statistics was used as percentage, mean and standard deviation.

2) Inferential statistics as repeated ANOVA, Friedman test were used to compare

means of VAS, SROM, within the same group.

3) Paired t-test was used to compare mean of QolL, activity self-assessment and

shoulder function between base line and end point at 10 weeks in within each group.

4) Student t-test and wilcoxon rank sum test were used to compare between

groups.

5) Data was determined by intention-to-treat (ITT) analysis



CHAPTER IV
RESULTS

The study was single blind randomized controlled trial on the effectiveness of
court-type traditional Thai massage (CTTM) versus topical diclofenac (TD) to treat
frozen shoulder. In this single-blind randomized controlled trial, 60 patients were
assigned into the treatment group(CTTM) and the control group (TD) by simple random
sampling method using a pre-generated random assignment scheme enclosed in

envelopes, each with 30 subjects.

A total of 60 patients were identified by idiopathic frozen shoulder, aged
between 40-65 years. Only female patients who suffered from frozen shoulder with
the level of pain from 4 of 10 scores were recruited. The duration of frozen shoulder
was from 4 to 12 months (phase 2 of frozen shoulder). The female patients had a
limited at least 25% loss of shoulder motion in all planes at least two in four position
(abduction, forward flexion, internal rotation, and external rotation). Their blood
pressure was not be over 140/90 mmHsg. Moreover, the female patients gave informed

written consents.

The interventions were the CTTM and 5 ¢ topical diclofenac gel assigned to the
treatment group and the control group respectively. Treatment group patients were
treated for 45 minutes per CTTM session, 2 sessions a week for 6 consecutive weeks.
Each participant was taught to stretch her arm by pulling it immediately after receiving
massage. After the experiment had been completed, the assessors followed up the
SROM of all the participants in the treatment group at week 8" and 10™. On the other
hand, the control group patients received 5 g of diclofenac gel and applied on the
average shoulder surface of 10 x14 cm, three times a day for 6 weeks. After that, the
assessors followed up SROM of all participants in the control group at week 8" and

10™,
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The reliability of DASH was tested in thirty patients with frozen shoulder at
Sangkha hospital, Surin province. The intraclass correlation coefficient (ICC) showed a

high degree of correlation (ICC = 0.93).

The research results were divided into 6 parts as follows:
Demographic data and baseline clinical characteristics of the patients
Shoulder range of motion
Pain intensity
The ability of arm, shoulder and hand
Shoulder function assessment

The quality of life WHOQOL-BREF-Thai

1. Demographic data

Demographic data and baseline clinical characteristics of the patients were
presented in Table 5. The mean age of CTTM and TD were 53.9 +4.7 years and 53.3 +
4.2 years respectively. Most of CTTM group with bachelor’s degree accounted for 90%
and those in TD group with bachelor’s degree accounted for 83.3%. Regarding the
careers of the participants in both groups, the majority of the participants worked as
civil servants 76.6% and 73.3 % respectively. Duration of symptom was around 9
months (98.7% for CTTM group and 90.3 % for TD group). The side of frozen shoulder
was found on left- handed side (56.6%) for CTTM group and right-handed side (63.3%)
for TD group.

According to the baseline analysis from all participants in both groups, the
shoulder range of motion was not significantly different in both parts of active and

passive range of motion.

The majority of demographic data and baseline clinical characteristics were

equally balanced between the two groups. There were no significantly differences
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between CTTM group and TD group in terms of age, education, occupation, duration

of symptom, side of hand, treatment, shoulder range of motion, pain intensity and

shoulder function assessment.

Table 5. Demographic data and baseline clinical characteristics

Demographic and CTTM group TD group
baseline clinical (Mean + SD) (Mean + SD) P-value
N (%) N (%)
Age (years) 53.9 +4.7 533 +4.2 0.60°
Education
Lower than bachelor 1(3.3) 3(10.0)
Bachelor 27 (90.0) 25 (83.3) 1.07°
Higher than bachelor 2(6.6) 2(6.6)
Occupation
Civil servants 23 (76.6) 22 (73.3)
Employees 1(3.3) 7 (23.3) 8.32°
Merchant 4(13.3) 1(3.3)
Other 2 (6.6) 0
Side of hand
Left 17 (56.6) 11 (36.6) 2.41°
Right 13 (43.3) 19 (63.3)
Treatment
Take a medicine 1(3.3)
See a doctor 20 (66.6) 25 (83.3)
physical therapy 6 (20.0) 0 8.05°
Acupuncture 3(10) 5 (16.6)
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Demographic and CTTM group TD group
baseline clinical
(Mean + SD) (Mean + SD) P-value
N (%) N (%)
Active range of motion
Abduction 116.5+19.5(n=30) 120.2+19.3(n=30) 0.462
Flexion 129.6+16.1(n=30) 132.1£16.7(n=30) 0.51¢
Internal rotation 52.2+7.1(n=9) 52.5+6.7(n=10) 0.93?
External rotation 41.6+8.9(n=28) 43.3+8.6 (n=28) 0.442
Passive range of motion
Abduction 134.16+13.5(n=30) 137.16+12.7(n=30) 0.31¢
Flexion 142.83+9.2(n=30) 143.50+10.5(n=30) 0.80¢
Internal rotation 58.88+3.3(n=9) 59.09+3.0(n=10) 0.88¢
External rotation 49.10+8.6(n=28) 52.14+6.7(n=28) 0.142
Pain intensity (VAS) 6.4 +0.6 6.1+0.8 0.10¢
Shoulder function 6.0+0.7 5.9+0.7 0.86°

assessment

(VAS)

a =student t-test b=chi-square test c= Wilcoxon rank sum test

2. Shoulder range of motion

2.1 The comparison of shoulder range of motion (SROM) degree before and

after treatments within the same group and between both groups (CTTM, TD) at

baseline, week 2, 4 and 6 were shown in Table 6 and Figure 32, 33.

The comparison within the same group in both CTTM and TD groups showed

the significant improvement of SROM because the means degree were increased in all
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planes involving the measurement of active and passive range of motion in abduction,
flexion, internal rotation and external rotation(P<0.0001). In particular, a greater
increase in SROM degree was found in all planes for the CTTM group. Moreover the
average values of SROM of CTTM group was significantly improvement better than

those of TD group.

On the whole, the average range of active SROM degree for CTTM and TD
groups in all planes improved continuously every two week including CTTM abduction
13-15°, flexion 11-14°, internal rotation 8-12° and external rotation 9-10°; TD abduction
5-7°, flexion 5-6°, internal rotation 4-6°, external rotation 5-7°. Similarly, the average
range of passive SROM degree for CTTM and TD in all planes improved constantly
every two weeks including CTTM abduction 10-15° flexion 7-13°, internal rotation 6-
13°, external rotation 7-10° ; TD abduction 5-7°, flexion 5-7°, internal rotation 3-5°,

external rotation 4-6°.

To conclude, the average range of SROM degree in CTTM group was significantly
different from that in TD group from week 4 based on the comparison between p-

values of both groups.

2.2 The Comparison of shoulder range of motion (SROM) degree before and
after treatments within the same group and between group (CTTM, TD) at baseline and

follow- up week 8", week10™ was shown in Table 7 and Figure 32, 33.

Both CTTM and TD group showed the significant improvement of SROM with
the mean degree within the same group at all assessment time points (p<0.05). In
addition, the SROM degree between CTTM and TD groups at baseline and the follow-
up at week 8" week10™ reported significant differences in planes of abduction,
flexion, internal rotation at week 8" and week10™ (p<0.05). However, there were no
significant differences in passive external rotation. The finding indicated that when the
average range of SROM of active and passive in all planes between CTTM group and
TD group was compared, the average range of SROM in CTTM was significantly better
than TD group at week 8" and week10™.



Table 6. Shoulder range of motion at baseline and week 2nd 4™ 6™
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SROM Time CTTM group TD group
(Mean + SD) (Mean * SD) P-value
Active ROM
Abduction baseline 116.5+19.5 120.2+19.3 0.46°
Week 2 131.6+£15.9 127.3+17.8 0.32°
Week 4 146.3+12.5 132.6+16.9 0.0007°
Week 6 160.2+8.9 140.1+16.6 0.0001°
p-value <0.0001¢ <0.0001¢
Flexion baseline 129.60+16.10 132.00+16.16 0.51°
Week 2 144.20 £15.41 137.90+15.70 0.09°
Week 4 155.46 +12.19 143.30+14.56 0.0009°
Week 6 167.50+9.07 149.73+13.59 0.0001°
p-value <0.0001° <0.0001°
Internal baseline 52.2+7.1 52.5+6.7 0.93°
rotation Week 2 64.4+4.6 58.5+5.7 0.25°
Week 4 72.4+53 63.1+4.9 0.001°
Week 6 82.7+5.6 68.5+5.7 0.0005"
p-value <0.0001¢ < 0.0001°
External baseline 41.6+8.9 43.3+8.6 0.44°
rotation Week 2 51.7+8.0 50.3+8.1 0.52°
Week 4 61.1+7.5 56.2+7.9 0.03°
Week 6 70.1+7.2 61.9+8.0 0.0002°
p-value <0.0001° < 0.0001°




SROM Time CTTM group TD group

(Mean % SD) (Mean + SD) P-value

Passive ROM

Abduction baseline 134.1+13.5 137.1+12.7 0.31°
Week 2 147.7+11.5 142.9+13.0 0.16"
Week 4 158.5+10.3 147.9+12.8 0.0007"
Week 6 168.7+9.6 155.1+13.4 0.0001°

p-value <0.0001° <0.0001°

Flexion baseline 142.8+9.2 143.5+10.5 0.80°
Week 2 155.5+10.6 149.1+10.1 0.02°
Week 4 165.8+8.3 154.5+9.6 0.0001°
Week 6 173.8+7.5 161.8+10.1 0.0001°

p-value <0.0001° <0.0001°

Internal baseline 58.8+3.3 59.0+3.0 0.88°

rotation Week 2 68.2+2.2 64.0+3.0 0.0006"
Week 4 74.3+4.7 68.1+2.4 0.002°
Week 6 81.6+5.0 71.5+£2.01 0.0001°

p-value <0.0001° <0.0001°

External baseline 49.1+8.6 52.1+6.7 0.14°

rotation Week 2 58.6+8.3 57.6+8.3 0.66°
Week 4 67.8+7.1 63.5+6.1 0.030°
Week 6 75.4+59 68.0+5.1 0.0001°

p-value <0.0001° < 0.0001°

a=student t-test b= Wilcoxon rank sum test c= repeated ANOVA d= Friedman test



Table 7. Shoulder range of motion at baseline and follow- up week 8™ 10"
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SROM Time CTTM group TD group
Mean £ SD Mean £ SD P-value

Active ROM

Abduction baseline 116.5+19.5 120.2+19.3 0.46°
Week 8 152.7£12.5 131.6+18.4 0.0001°
Week 10 149.0+2.2 129.4+18.0 0.0001°

P-value 0.0001° 0.0001°

Flexion baseline 129.6+16.1 132.0+16.1 0.51°
Week 8 158.2+9.1 142.5+13.8 0.0001°
Week 10 154.5+8.6 139.2+14.8 0.0001°

P-value 0.0001°¢ 0.0001°

Internal baseline 52.2+7.1 52.5+6.7 0.93°

rotation Week 8 70.5+6.3 57.5+4.2 0.0004"
Week 10 67.2+6.6 56.5+4.1 0.0003°

P-value 0.0003° 0.0006°

External baseline 41.6+8.9 43.3+8.6 0.44°

rotation Week 8 53.5+6.5 53.0+6.8 0.71°
Week 10 52.8+6.7 50.0+7.2 0.14°

P-value 0.0001° 0.0001¢

Passive ROM

Abduction baseline 134.1+£13.5 137.1£12.7 0.316"
Week 8 157.3+10.0 147.5+12.4 0.001°
Week 10 153.6+10.3 143.7+13.1 0.004°

P-value 0.0009° 0.0001°
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SROM Time CTTM group TD group
Mean £ SD Mean £ SD P-value
Flexion baseline 142.8+9.2 143.5+10.5 0.80°
Week 8 162.3+6.7 152.949.3 0.0001°
Week 10 158.0+8.4 150.0+10.8 0.003"
P-value 0.0007° 0.0001°
Internal baseline 58.8+3.3 59.0+3.0 0.88°
rotation Week 8 72.7+6.6 62.2+2.6 0.001°
Week 10 69.4+6.3 61.3+£3.2 0.004°
P-value 0.002° 0.0003°
External baseline 49.1+8.6 52.1+6.7 0.14°
rotation Week 8 62.1+5.8 58.9+4.5 0.02°
Week 10 60.6+5.6 57.0+5.2 0.01°
P-value 0.0001° 0.0001°

a=student t-test

b= Wilcoxon rank sum test

c= repeated ANOVA d= Friedman test
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Figure 31. Active and passive range of motion
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3. Pain intensity

According to Table 8 and Figure 34, the VAS mean scores before and after
treatment as well as between CTTM and TD group were compared. The results within
the same group at baseline, week2" weekd™ and week6™ indicated that CTTM and
TD group showed significant difference in the VAS scores since the VAS scores
decreased from 6.4 to 4.3, 3.3 and 2.5 (p-value<0.0001) respectively for CTTM group
based on weekly assessment. On the same hand, the VAS scores declined from 6.1 to
4.8, 3.8 and 3.1 (p-value<0.0001) for TD based on weekly assessment. The results
within the same group at baseline and follow-up at week8" and week10™ showed that
CTTM group and TD group showed significant differences in the VAS scores as the VAS
scores of CTTM group decreased from 6.4 to 3.0, and 3.0 (p-value=0.006) respectively
whereas the VAS scores of TD group declined from 6.1 to 3.1, and 3.1 (p-value<0.0001)

respectively.

CTTM group and TD group were compared at each assessment time point, it was
found that the VAS scores were statistically different at week 2™ (p = 0.01) weeka™
(p=0.0008) week6™ (p=0.0005). VAS scores treatment representing the pain intensity
showed that CTTM treatment was significantly better than TD treatment, but the scores
of VAS of CTTM and TD groups at follow- up at week8" and week10™were not
significantly different.



Table 8. The comparison of pain intensity at treatment periods and follow-up periods

VAS Time CTTM group TD group
(Mean + SD) (Mean % SD) P-value
Treatment
baseline 6.4+0.6 6.1+0.8 0.10°
Week 2 4.3+0.6 4.8+0.8 0.01°
Week 4 3.340.5 3.8+0.6 0.0008°
Week 6 2.5+0.6 3.1+0.6 0.0005°
p-value <0.0001¢ <0.0001¢
Follow up
baseline 6.0+0.6 6.1+0.8 0.10°
Week 8 3.0+0.5 3.1+0.6 0.42°
Week 10 3.0+0.5 3.1+0.6 0.42°
p-value 0.006" <0.0001¢
a=student t-test b= Wilcoxon rank sum test c= repeated ANOVA d= Friedman test

Pain intensity

=

‘@ 10

c

3 s

£

s ©

= '|_X—‘

—

: i & 0 0
K9]

3 0

- baseline week2 week4 week6 week8 week10
ECTTM 6.43 4.33 3.3 2.53 3 3
OTD 6.1 4.8 3.8 3.1 3.13 3.13

assessment periods

mCTTM OTD



14

Pain intensity

2 1

= 9

Fy 8

2 7 T

2 6 8

£ 5

£ 4 x

= - -

o 3 < 9 9

o 2 -

E 1

> 0

< baseline week2 week4 week6 week8 week10
CTT™M 6.43 4.33 3.3 2.53 3 3
D 6.1 4.8 3.8 3.1 3.13 3.13

assessment periods

CTT™M TD

Figure 34. Pain intensity

4. The ability of arm, shoulder and hand

The ability of arm was measured using DASH questionnaires. Table 9 showed the

scores before and after receiving CTTM and TD.

The score of DASH part 1 indicated patient’s ability to do activities (100 scores
represent higher degree of disabilities). Both CTTM and TD groups significantly showed
the improvement of the ability of arm with the scores decreased from 75.0 to 28.5 (p-

value <0.0001), and 72.9 to 37.3 (p-value<0.0001) respectively.

The score of DASH part 2 indicated the severity of symptoms. Both CTTM and TD
groups significantly showed the reduction of the severity of symptoms with the scores
decreased from 73.7 to 36.8 (p-value <0.0001), and 75.0 to 36.6 (p-value<0.0001)

respectively.

Table 10 showed the scores before and after treatment between CTTM and TD
groups. Before treatment, the scores of DASH part 1 and part 2 of both CTTM and TD
groups were not significantly different. In addition, the scores of DASH part 1 which

represented the ability to do the activities between CTTM and TD groups after
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treatment showed that CTTM was significantly better than TD and the scores of DASH

part 2 which represented the severity of symptoms showed that CTTM was non-

significantly better than TD.

Table 9. DASH scores before and after treatments comparison (within group)

DASH CTTM (n=30) TD (n=30)
Mean£SD t p-value Mean£SD t p-

value

DASH: Partl

Before 75.0+12.5 72.9+10.2

treatment 28.5  <0.0001 18.7 <0.0001

After 28.5+7.9 37.3+3.9

treatment

DASH: Part2

Before 73.7£11.7 75.0£12.3

treatment 121 <0.0001 17.2  <0.0001

After 36.8+13.2 36.6+5.1

treatment
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Table 10. DASH scores before and after treatment between CTTM and TD groups

DASH Partl DASH Part2
Treatment Mean+SD t p-value | MeanzSD z p-value
Before
CTTM (n=30) 75.00+£12.54 73.7+£11.7
0.70 | 0.484° 0.620 | 0.535°

TD (n=30) 72.92+10.27 75.0+12.3

DASH Part1 DASH Part2

Mean+SD |z p-value | Mean+SD z p-value
After treatment | 28.5+7.9 36.8+13.2
CTTM (n=30) 4.78 | <0.0001° 0.687 | 0.491°
TD (n=30) 37.3+£3.9 36.6+£5.1

a=Student t-test, b=Wilcoxon rank sum test
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Figure 35. Ability of arm, shoulder and hand

5. Shoulder function assessment

The shoulder function assessment was measured using VAS. Table 11 showed the
scores of VAS before and after receiving CTTM and TD. A comparison within group
revealed that both CTTM and TD groups showed significant improvement of function
of shoulder with the scores decreased from 6.0 to 3.0 (p-value <0.0001), and 5.9 to 3.1
(p-value<0.0001) respectively. In addition, the scores between CTTM and TD groups

before and after treatment were not significantly different.



Table 11. Function VAS score before and after treatments in CTTM and
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TD groups
Shoulder CTTM (n=30)  95%CI  TD (n=30)  95%Cl
function MeanzSD MeanxSD t p-value
assessment
(VAS)
Before 6.0+0.7 5.7-6.2 5.9+0.7 5.6-6.2 0.17 0.86°
treatment
After 3.040.7 2733 31406 2934 0.72 0.46°
treatment
p-value <0.0001° <0.0001
t=15.72 AR
shoulder function assessment
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Figure 36. VAS scores of shoulder function assessment



82

6. The quality of life WHOQOL-BREF-Thai

Table 12 and Table 13 showed the scores of quality of life (QoL) which was
measured using WHOQOL-BREF before and after receiving CTTM and TD. WHOQOL
including 4 domains of total 26 items (overall picture of quality 130 scores) composed
of physical 7 items (35 scores) psychological 6 items (30 scores) social relationships

3 items (15 scores) environment 8 items (40 scores).

Regarding a comparison of the participants within the same group, both CTTM
and TD groups showed significant improvement of QoL with the subscale scores
increased in each domain. Physical scores increased from 25.1 to 31.0 for CTTM
(p<0.0001) and from 24.6 to 30.7 for TD (p<0.0001), psychological scores from 23.9 to
26.7 (p<0.0001) and from 23.6 to 26.3 (p<0.0001), social relationships scores from 11.7
to 12.4 (p<0.0001) and from 11.6 to 12.6 (p<0.0001), environment scores from 31.7 to
12.4 (p<0.0001) and from 11.6 to 12.6 (p<0.0001), overall of quality from 94.4 to 112.6
for CTTM (p<0.0001) and from 98.6 to 105.2 for TD (p<0.0001) respectively. In addition,
the scores between CTTM and TD groups after treatment were significantly different
at physiological health (p<0.0001), psychological (p<0.0001), environment (p<0.0001),
but social relationships were not significantly different. However, the overall picture of
quality scores indicated that CTTM showed significant improvement of QoL which
represented that CTTM was significantly better than TD especially physiological health.
In other words, before the treatment, the majority of participants (25 from 30) in CTTM
group were in moderate physiological health. After the treatment, all of the

participants (25 from 30) in CTTM group were in good physiological health.
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Table 12. Comparison of mean scores of quality of life WHOQOL-BREF-Thai before

and after treatment within group and between groups

Domains CTTM group TD group
Mean+SD 95%ClI Mean£SD 95%ClI P-value
(n=30) (n=30)
Physical health
Before 25.1 1.2 24.6-25.6 25.1+14 24.5-25.6 t=0.18 0.85°
treatment
After treatment 310409 30.7-31.4 28.2+0.6 27.9-28.4 z=6.73 <0.0001

p-value <0.0001% t=18.27 <0.0001° t=13.38

Psychological

Before 23.9+0.6  23.6-24.1 24.0+0.7 23.7-24.2 t=0.18 0.85"
treatment

After treatment 26.7+1.0 26.3-27.1 25.3+0.9 24.9-25.7

p-value <0.0001° t=13.25 <0.0001° t=7.10 t=5.22 <0.0001°
Social

Before 11.7£0.7 11.4-12.0 11.6+0.8 11.2-11.9 t=0.64 0.52°
treatment

After treatment 12.4+0.8 12.1-12.7 12.2+0.8 11.8-12.5 t=1.23 0.22°
p-value <0.0001° t=5.80 0.0006" t=3.84

Overall of

quality

Before 99.4+2.2  98.5-100.2 98.6+2.4 97.8-99.5 t=1.37 0.17°
treatment

After 112.6+1.8 111.9-113.2 105.2+1.8 104.5-105.8  t=15.51 <0.0001"
treatment

p-value <0.0001° t=24.95 <0.0001° t=17.26

a= paired t-test b= student t-test c=Wilcoxon rank sum test



Table 13. The level of QoL before and after treatment
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Domains Before After
CTTM group TD group CTTM group TD group

Physical health
Poor (7-16) 0 0 0 0
Middle (17-26) 25(83.3%) 25(83.3%) 0 0
Good (27-35) 5(16.6%) 5(16.6%) 30(100%) 30(100%)
)_( . <D 25+1.28 25.10+£1.47 31.06+0.98 28.20+0.66
Psychological

Poor (6-14) 0 0 0 0
Middle (15-22) 0 0 0 0
Good (23-30) 30(100%) 30 (100%) 30(100%) 30(100%)
)_( £ D 23.93+0.69 24.00+0.78 26.73+1.08 25.33+0.99
Social
Poor (3-7) 0 0 0 0
Middle (8-11) 11(36.6%) 13(43.3%) 3(10%) 5(16.6%)
Good (12-15) 19(63.3%) 17(56.6%) 27(90%) 25(83.3%)
)_( £ D 11.73+0.73 11.60+0.85 12.46+0.81 12.20+0.84
Environment
Poor (8-18) 0 0 0 0
Middle (19-29) 0 6(20%) 0 3(10%)
Good (30-40) 30(100%) 24(80%) 30(100%) 27(90%)
)_( + <D 31.30+1.02 30.60+1.49 33.50 £1.22 31.03+1.32




Domains Before After
CTTM group TD group CTTM group TD group
Overall of quality
Poor (26-60) 0 0 0 0
Middle (61-95) 2(6.6%) 3(10%) 0 0
Good (96-130) 28(93.3%) 27(90%) 30(100%) 30(100%)
)_( LD 99.43+2.23 98.60+2.44 112.6+1.84 105.20+1.84
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Figure 37. Scores of quality of life




CHAPTER V
DISCUSSION AND CONCLUSION

The aim of this study was to evaluate the effectiveness of the court-type
traditional Thai massage (CTTM) versus topical diclofenac in treating patients with
frozen shoulder. The results of this research were reported through SROM, pain
intensity, functional capacity (DASH), shoulder function assessment and quality of life.
The pathophysiology of frozen shoulder is capsular fibrosis and inflammation with
chondrogenesis [82]. The goals of treatment patients with frozen shoulder are to
improve shoulder range of motion and to control pain. The highlighting significant

improvement by the studied intervention were demonstrated.

A comparison of the mean scores for the SROM, which was assessed in terms
of abduction, flexion, internal rotation, and external rotation at baseline, week 2",
week 4™ week 6™ indicated a significant improvement in all planes in treatment period
( p<0.05) for both CTTM and TD. The mean scores of SROM at follow-up at week 8"
and week10™ indicated a significant improvement in all planes when compared with
baseline, but the mean scores were not significantly different when compared with
week 6™ . The finding on the average scores of SROM of active and passive in all planes
between CTTM and TD showed that CTTM was significantly better than TD. The
increase in SROM between both groups was noticeable from week 4 to the completion
of treatment. Moreover, the comparison of the follow-up period between CTTM and
TD pointed out that CTTM still maintained the increase in SROM. The results of SROM
can be explained in terms of physical effects. Massage is used for therapy such as
reducing pain, anxiety, depression, muscle tension and increasing joint range of motion
[9, 24]. CTTM increases the rate of blood flow, improves the performance of fatigued
muscle and deep massage, promotes venous return and increases cardiac stroke
volume [42, 44]. Massage also calls up the body's natural painkillers because it can
stimulate the release of endorphins, the morphine-like substances that the body

manufactures, into the brain and nervous system. As the gate control theory, CTTM
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essentially involves the exertion of pressure on the skin and muscles, thereby
stimulating pressure receptors and inhibiting the transmission of pain receptors at the
spinal cord or the ‘gate’ [45]. The massage point of CTTM puts a direct pressure on
the axillary artery and releases blood to get rid of fibrosis gradually. Pain-relieving
neurotransmitters such as serotonin (5HIAA) may be stimulated by CTTM resulting in
lower pain intensity. In other words, massage therapy designed to treat many pain
syndromes can trigger the releasing pain-relieving neurotransmitters [85]. Moreover,
pain can be lessened by CTTM for a short-term effect because of lower pain intensity
and substance P which is a neuropeptide whose crucial duty is to transmit nociceptive
signal [86] According to the principle proposed by Simons, specific physical pressure
may help alleviate the contraction knot sarcomeres considered as the small unit of
human muscles by relaxing the muscle fiber in pain. As a result, such pressure will
improve the energy supply and blood circulation to the muscle fiber while abating
myofascial trigger point (MTrP) sensitivity [87]. The previous studies by Chatchawan et
al. and Buttagat et al. revealed significant improvement in MTrP associated back pain

patients after TTM treatment [67, 88].

The trigger points in subscapularis are at similar positions of CTTM points.
Therefore, this massage therapy has been used to treat frozen shoulder patients in
traditional Thai medicine. Buttagat et al. investicated the effect of TTM in patients
with scapulocostal syndrome. The researcher reported that TTM could reduce pain
intensity, increase pain threshold, muscle tension and decrease anxiety [67].
Chiranthanut studied TTM and herbal compress versus oral ibuprofen on the patients
with osteoarthritis of the knee. The researcher stated that Thai massage yielded

positive results in reducing pain, increasing movements of joints and knees p<0.05 [70].

Non-selective NSAIDs work by inhibiting COX-1 and COX-2. They are very
commonly prescribed to reduce pain, inflammation and fever. Examples of non-
selective  NSAIDs include aspirin, ibuprofen, naproxen and diclofenac. Topical
diclofenac gel could reduce pain intensity and increase shoulder range of motion
because TD has analgesic, anti-pyretic, and anti-inflammatory effects so that it will also

increase joint range of motion. Therefore, TD is commonly used for acute or chronic
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musculoskeletal pain. It is applied directly to the area of pain on the skin, back, or
joint. Similar findings were also reported to confirm TD’s effects. For instance, Ippokratis
P, et.al studied the effectiveness of topical NSAIDs for prolonged treatment (8 weeks
or more) of osteoarthritis. TD were found to be as effective as oral NSAIDs for pain
relief. Adverse gastrointestinal side effects were less common with the topical than

oral NSAIDs, and occurred at a rate comparable to placebo [83].

Therefore, for clinical practices, therapists should be concerned and diagnose
which SROM position patients have been suffering from so that the therapists can
determine how long the duration of the treatment is going to take. Moreover, previous
study reported that both internal and external rotations would take longer time to
recover and the duration of the treatment for both SROM rotations would take longer

time to treat as well.

The ability of arm, shoulder and hand is defined by the increase in SROM, better
physical function and the decrease in pain intensity. Both CTTM and TD can have
considerable effects on the increase in SROM and the decrease in pain intensity.
However, CTTM many have more satisfactory results than those of TD. One of the
standard measurement tools to measure pain and disability of human organs. DASH
questionnaires consist of 2 parts which are to evaluate ability to use arm, shoulder
and hand in daily activities and severity of symptoms. Previous research studies carried
out experiments on SROM and pain intensity by applying DASH questionnaires are
designed to measure the disability of arm, shoulder and hand. Fernandes MR. studied
the correlation between functional disability and quality of life of patients with frozen
shoulder. The results showed only physical domain of WHOQOL-BREF correlates with
DASH and the study suggested that measures to promote the improvement of
functional capacity may lead to better quality of life of patients with frozen shoulder

(84].

Apparently, both CTTM and TD could help improve the quality of life of the
participants in both groups based on the overall picture of quality of life scores. In
particular, physical health of the participants in CTTM group was much better than that

of TD group because of the results of DASH questionnaires and shoulder function
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assessment. Frozen shoulder has have a very negative impact on the participants
because it causes night pain which disrupts quality of sleep at night. The research has
achieved its objective to relieve frozen shoulder, promote quality of life of the
participants. Thanakiatpinyo et.al studied the effectiveness TTM in treating muscle
spasticity, functional ability, anxiety, depression, and quality of life (QoL) in Thai stroke
patients. The results were found that TTM significant increase in functional ability and

QolL, decreases in anxiety and depression [71].

Conclusions

The findings in present study strongly suggested that CTTM could reduce
muscle tension, pain intensity and increase joint range of motion. TD could reduce

pain intensity and anti-inflammatory so that it will also increase joint range of motion.

In particular, a greater increase in SROM degree was found in all planes for the
CTTM group. Moreover, the average SROM values of CTTM group indicated significant
improvement which was better than those of TD group from week 4 based on the
comparison between p-values of both groups. Therefore, the finding could support

CTTM which is capable of healing frozen shoulder better than TD.

In conclusion, according to the research findings from all measurement tools
which are SROM, pain intensity, DASH questionnaires, function assessment and quality
of life, CTTM is as effective and comparable as TD in treating frozen shoulder,
enhancing physical activities as well as improving quality of life without any side

effects.

Benefits of the study

The results of this study can provide CTTM guidelines for the management of

patients with frozen shoulder.

The finding of the average SROM values of CTTM group every two weeks of all

planes can follow up the progress of treatment for CTTM.
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Limitation

This current research recruited only female participants aged between 40 and
65 years old. However, the results could not be generalized to a larger population
because the experiment was conducted on female participants. This issue was

considered as the limitation of this current research.

Future research

Frozen shoulder is prevalent among senior citizens. Thailand is going to enter
the senior society very soon. Consequently, CTTM is considered as an appropriate
treatment to treat and prevent frozen shoulder. The researcher would like to suggest
that future research conducted on frozen shoulder should include 3 target groups of
participants who are patients suffering from diabetes, patients suffering from
smartphone syndrome and male patients with frozen shoulder. Future research should
recruit male patients as participants so that the research findings could be compared
with those of this research study to verify if there is any difference in recovery phase

between male and female participants
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External Rotation:

Left Shoulder

Right Shoulder
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APPENDIX B

Certificate of Approval of the Ethics Review Committee for Research Involving Human
Research Subjects, Thai Traditional and Alternative Medicine, Department Ministry of
Public Health. (Number10-2559 Date of approval October 27, 2016 — October 27,
2017).
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