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 Pectoralis minor tightness, when directly increased, can have an effect on the 
anterior tipping and an internal rotation of the scapular motion which not only reduces 
subcoracoid space but also increases nerve tension and compression.  This condition is 
commonly found in individuals who have a rounded shoulder posture. This tightening of the 
muscles can be measured from the distance between the posterior aspect of the acromion 
to the level of the table of treatment (acromion distance or AD), and with a normal value of 
2.54 cm. or 25.4 mm. If the value exceeds this, then muscle tightness is indicated.However, 
only the tightness of the pectoral muscles which affects the median nerve tension has 
previously been studied. The purpose of this cross-sectional studyis to examine the 
association between acromion distance and ulnar nerve tension and to make a comparison 
between ulnar nerve tension responses between participants with and without pectoralis 
minor tightness. The seventy-six participants recruited for this study using convenience 
sampling.  the assessor first measures acromion distance for group distributes.  Secondly, 
the assessor assessed ULNT llb and lll.  As for the data analysis, an unequal variance 
independent t-test was employed to compare the acromion distances between participants 
in two groups, whereas the final position was compared in terms of sensitivity of radial and 
ulnar nerves between both groups.  The results showed the association between AD1 and 
ulnar nerve tension was 0. 355 ( p =  0. 002) .  The tightness had a significant difference 
between with and without pectoralis minor tightness group ( p =  0.022) ; 0.3( 95% CI 0.2, 
0.3)mm. and0.4(95% CI 0.3, 0.5)mm.respectively. Of the pectoralis minor tightness group 
(57.9%) were recorded at to have a Level Two sensitivity of ulnar nerve, which was a higher 
percentage than the without pectoralis minor tightness group ( 42. 8% ) .  The chance of 
participants having ulnar nerve tension in Level Two sensitivity was 13. 33 times.  The 
findings in this study conditionally suggest that reducing pectoralis minor muscle tightness 
in individualswith rounded shoulders is useful for reducing risks associated with developing 
ulnar nerve tension and compression. 
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 ความตึงตัวของกล้ามเนื้อหน้าอกมัดเล็กที่ เพิ่มขึ้นส่งผลต่อการเคลื่อนของสะบักมาด้านหน้า
และหมุนเข้าด้านในให้เกิดการแคบลงของช่องว่างที่อยู่ใต้กล้ามเนื้อมัดนี้ ท้ังส่งผลให้มีการเพิ่มความตึง
ตัวและแรงกดบนเส้นประสาท ภาวะนี้พบได้ทั่วไปในผู้ที่มีท่าห่อไหล่ ความตึงตัวของกล้ามเนื้อมัดนี้
สามารถวัดจากระยะห่างของไหล่จากพื้นเตียงในท่านอน (acromion distance, AD) ซึ่งค่าปกติมีค่าไม่
เกิน 2.54 เซนติเมตรหรือประมาณ 25.4 มิลลิเมตร หากค่าที่มากกว่านี้แสดงว่ากล้ามเนื้อนี้มีความตึง
ตัวมากกว่าปกติ อย่างไรก็ตามมีการศึกษาเฉพาะความตึงตัวของกล้ามเนื้อที่มีผลต่อเส้นประสาท
มีเดียน วัตถุประสงค์ของการศึกษาภาคตัดขวาง(cross sectional study)ครั้งน้ีเพื่อศึกษาความสัมพันธ์
ระหว่างระยะห่างของไหล่และความตึงตัวของเส้นประสาทอัลน่า และเปรียบเทียบการตอบสนองของ
ความตึงตัวของเส้นประสาทอัลน่าระหว่างผู้ที่มีและไม่มีความตึงตัวของกล้ามเนื้อหน้าอกมัดเล็ก โดย
คัดเลือกอาสาสมัครด้วยวิธี  convenience sampling จ านวน 76 คน ผู้ วัดคนที่  1 วัด acromion 
distance และผู้ วั ด คนที่ 2 วั ด  ULNT llbแล ะ  lllวิ เค ราะห์ ข้ อมู ล ด้ วย สถิ ติ  unequal variance 
independent t-test เพื่อเปรียบเทียบระยะ AD ระหว่างกลุ่ม ความไวต่อการตอบสนองเส้นประสาทอัล
น่าด้วยท่าสุดท้ายของการทดสอบระหว่างกลุ่ม ผลการศึกษาพบความสัมพันธ์ระหว่างระยะ AD1และ
ความตึงตัวของเส้นประสาทอัลน่าเป็น 0.355 (p = 0.002).ความตึงตัวของกล้ามเนื้อหน้าอกมัดเล็ก
ระหว่างกลุ่มที่มีและไม่มีความตึงตัวของกล้ามเนื้อมีความแตกต่างอย่างมีนัยส าคัญทางสถิติ (p = 
0.022)โดยมีค่าเฉลี่ย 0.3 (95%CI 0.2, 0.3) มม.และ 0.4 (95%CI 0.3, 0.5) มม. ตามล าดับ ในกลุ่มที่
มีความตึงตัวของกล้ามเนื้อหน้าอกมัดเล็กมาก (57.9%) พบความรุนแรงของความตึงตัวของ
เส้นประสาทอัลน่า (ULNT lll) ในระดับ 2 ซึ่งมากกว่าในกลุ่มที่ไม่มีความตึงตัวของกล้ามเนื้อหน้าอกมัด
เล็ก (42.8 %)และโอกาสในการเกิดเส้นประสาทอัลน่าตึงตัวในระดับ 2 เป็น 13.33 เท่า ของผู้ที่ไม่มี
ความตึงตัวของเส้นประสาทอัลน่าผลการศึกษาครั้งนี้จึงแนะน าการปรับลดความตึงตัวของกล้ามเนื้อ
หน้าอกมัดเล็กในผู้ที่มีภาวะห่อไหล่ เพื่อประโยชน์ในการลดปัจจัยเสี่ยงต่อการเกิดความตึงตัวและแรง
กดทับต่อเส้นประสาทอัลน่า 
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ABBREVIATION 
  



Abbreviation 

  
AD Acromion distance  
AD1 Acromion distance in supine position 
AD2 Acromion distance in supine position with retraction scapular 
AD difference Acromion distance in supine position- Acromion distancein supine 

position with retraction scapular (AD1-AD2) 
standardize AD (Acromion distance in supine position- Acromion distancein supine 

position with retraction scapular)/ Acromion distance in supine 
position [(AD1-AD2)/AD1] 

ULNT IIb Upper limb neural tissue tension test llb(radial nerve) 
ULNT lll Upper limb neural tissue tension test llI(ulnar) 
95%CI Confident interval at 95% 
MDC Minimal detectable change 
SEM Standard error of measurement 
 



 

 

CHAPTER I 
INTRODUCTION 

 
1.1 Background 
 Forward shoulder posture can occur due to a forward shift of the scapula with 
internal rotation movement, downward rotation, and anterior tilt.(1) This is caused by 
shortening of the pectoralis minor. The potential results regarding the of tightness of 
pectoralis minor including an increase in internal scapular rotation during arm elevation and 
a decrease in scapular posterior tilting during arm elevation at 90 and 120 degrees.(1) 
Abnormal scapular movements can be a cause of shoulder impingement.(2-3) 
 Forward shoulder posture, in relation to internal shoulder rotation, results in a 
decrease of pectoralis minor muscle flexibility. Furthermore, in this position, the ulnar nerve 
is lengthened to a maximum degree in consequence of over-tension of the ulnar nerve. A 
previous study found a correlation between pectoralis minor muscle tension and median 
nerve tension.(4) Pectoralis minor muscle tension, which is shown by the length of the 
pectoralis minor, can be measured in a supine position. The brachial plexus is composed of 
nerve root at the 5th cervical to the 1st thoracic. The brachial plexus is subdivided into roots, 
trunks, divisions, cords, and branches. It supplies all of the cutaneous innervation of the 
upper limb. It lies inferiorly to clavicle and pectoralis minor muscle. The compression of 
brachial plexus results in pain, paresthesia and weakness in hand, forearm, upper arm, 
elbow, shoulder and/or over trapezius muscle.(5) 
 The upper limb neural tissue tension test (or neurodynamic test) is a technique that 
evaluates nerve tension of the median nerve, radial nerve and ulnar nerve. In a previous 
study, it was found that tension force occurred between testing in other nerves too, such as 
with an upper limb neural tissue tension test, the ULNT llb strain force applied to radial, 
median and ulnar nerves respectively.(6) Suwanasri et al found a correlation between 
pectoral muscle tightness and median nerve tension.(4) No previous studies have looked at 
the relationship between pectoralis minor muscles and ulnar or radial nerve tension. So, this 
research is interested in studying the relationship between pectoralis minor muscle 
tightness and ulnar nerve tension.  
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 The ULNT llb (radial nerve) had a strain force applied to radial, median and ulnar 
nerve at 2.20 N (95%CI 1.84, 2.57), 1.51 N (95%CI 1.29, 1.73) and 0.64 N (95%CI 0.39, 
0.89) respectively.(6) 
 The ULNT lll (ulnar nerve) had a tension force applied to ulnar nerve, radial nerve 
and median nerve at 8.7± 3.12 N (95%CI 7.25, 10.17), 3.48 ± 2.26 N (95%CI 2.42, 4.53) and 
0.40 ± 1.01 N (95%CI -0.07, 0.87) respectively.(7) In accordance, radial and ulnar nerve 
tension should be assessed by ULNT llb and ULNT lll.(6-7) In a previous study, the response 
of ULNT test was reported in term of degree of movement, sensation and area of response.. 
However, there is only one single study that has reported on the responses when different 
postures (components) were included in the test.(8) 
 Pectoralis minor tightness affects scapular alignment by increasing downward 
rotation, internal rotation and anterior tipping of the scapular.(1) Consequently, it decreases 
subcoracoid space. The narrowing of this space increases compression force on the 
brachial plexus. So, subjects with pectoralis minor tightness may show positive signs during 
upper limb neural tissue tension. Other factors, such as thoracic kyphosis, posterior 
shoulder tightness (9) and scoliosis (10) also cause an indirect effect on the acromion 
distance.  
 The knowledge of the relationship between pectoralis minor tightness and ulnar 
nerve tension will be useful as a recommendation or future guideline for correcting forward 
shoulder posture in patients. Thus, this is a rationale of this study. 

 
1.2 Research question 
 Did acromion distance associate with the ulnar nerve tension? 

 
1.3 Research objective 
 1. To study the association between acromion distance and the ulnar nerve tension 
 2. To compare the ulnar nerve tension response between persons with and without 
pectoralis minor tightness 
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1.4 Research hypothesis 
 1. Acromion distance associated with the ulnar nerve tension. 
 2. There are difference in the ulnar nerve tension response between person with 
and without pectoralis minor tightness. 

  
1.5 Benefit of the study 
 Consequently, increase the acromion distance correlates to pectoralis minor 
tightness and rounded shoulder posture. Repetitive arm function in patients with this kind of 
posture causes mechanosensitivity to brachial plexus, specifically to the ulnar nerve. This 
study will provide useful information regarding the sensitization of ulnar nerve conditions 
due to postural factors. Monitoring or evaluating clinical symptoms by reducing pectoralis 
muscle tightness and acromion distance may reduce mechanosensitivity to the ulnar nerve.   
  
1.6 Definition of terms  
 Acromion distance (AD)  
  The distance is measured from posterior aspects of the acromion to bed in  
  supine position.  

 

 Upper limb neural tissue tension test (ULNT)  
  The upper limb neural tissue tension test or neurodynamic tests  is a technique  
  for evaluation of nerve tension in upper limb. 

 

 ULNT llb (Butler 2000)   
  Upper limb neural tissue tension test for radial nerve 

 

 ULNT lll (Butler 2000)   
  Upper limb neural tissue tension test for ulnar nerve  

 

 Pectoralis minor tightness 
  The AD1 and AD2 was exceed or equal 25.4 mm. 
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1.7 Conceptual framework 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 

Abnormal alignment of scapular 

(Increase internal rotation, 

downward rotation, and anterior tilt) 

Change neural tissue tension: 

Increase in compression to brachial plexus 

Pectoralis minor tightness 

Change acromion distance 

Other factor 
-Scoliosis 
 
 
 

Other factors 
-Cervical radiculopathy (cervical stenosis, disc herniated, and 
spondylosis) 
-Cubital tunnel syndrome 
-Lateral epicondylitis 
-Thoracic outlet syndrome 



CHAPTER II 
REVIEW OF THE LITERATURE 

 
Topic of review in this study 
Pectoralis minor 
 2.1   Anatomy of pectoralis minor muscle 

2.2   Prevalence of pectorlalis minor tightness 
 2.3   Factor of pectoralis minor tightness  
 2.4   Effect of pectoralis minor tightness on nerve 
 2.5   Effect of pectoralis minor tightness on forward shoulder and acromion  
distance 
 2.6   Measurement of pectoralis minor length 
Upper limb neural tissue tension test 
 2.7   Anatomy of peripheral nerve 

 2.8   Prevalence of ulnar nerve tension 
 2.9   The factors effecting to ulnar nerve tension  
 2.10  Biomechanics of neural tissue tension  
 2.11  The neurovascular bundle pressed on the part of the upper limb 
 2.12  Movement of arm affecting to ulnar nerve 
 2.13  Measurement of upper limb neural tissue tension 
 2.14  Response during upper limb neural tissue testing 
 2.15  Reliability of upper limb tension test 

 
2.1 Anatomy of pectoralis minor muscle 
 Pectoralis minor is one of the pectoral region muscles attached from the coracoid 
process of the scapula and inserts on the 3rd - 5th ribs near the costosternal junction. The 
medial pectoral nerve from C8-T1 supplies this muscle. This muscle places over the 
brachial plexus sifting through the clavicle. Shortening of the muscle will compress on 
brachial plexus.(4)Contraction of this muscle also causes a compressional force of the 
plexus. Pectoralis minor syndrome was defined for symptoms including pain, paresthesia 
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and weakness in this condition. Characteristics of such pain include discomfort or burning 
or shooting sensations. Distribution of paresthesia, numbness and tingling occurs in all 
fingers. The common area is specific to all fingers. Weakness of hands, dropping things and 
poor grip are other problems presented. The affected pain area may spread to a patient’s 
hand, forearm, upper arm, elbow, shoulder and/or over trapezius muscle.(5) 

 
2.2 Prevalence of pectoralis minor tightness 
 The prevalence of pectoralis minor tightness in healthy subjects aged between 18-
25 years-old was 94.5% (189/200). The cutoff point for tightness was 2.6 centimeters.(12) 
 
2.3 Factor associated with pectoralis minor tightness  
 2.3.1 The thoracic kyphosis, slouched posture or forward shoulder 
 The thoracic kyphosis or slouched posture related to a lower value of pectoralis 
minor index (percentage of pectoralis minor length/height). In this type of posture, the 
scapular’s position was significantly internally rotated.(13) Additionally, scapular kinematics in 
resting positions significantly increased in terms of upward rotation but posterior tilt was 
reduced (p = 0.000), compared between slouched posture and upright sitting.(14) The 
forward shoulder posture also related to pectoralis minor tightness. Thus, the scapular 
kinematics of forward shoulder posture resulted in protraction and anterior tilt. The 
correlations (r) between forward shoulder postures and the thoracic kyphosis was 0.72 (p = 
0.001) and the pectoralis minor index was -0.89 (p = 0.000) (9). The pectoralis minor 
tightness presented the same scapular kinematics in thoracic kyphosis, slouched posture 
and forward shoulder posture. 
 2.3.2 Scoliosis  
 In participants with scoliosis, there were abnormalities of the scapular kinematics 
between arm elevations compared with subjects without scoliosis (p < 0.05). Abnormality of 
internal scapular rotation and anterior tipping in convex side (p < 0.05).(10) 
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2.4 Effect of pectoralis minor tightness on nerve  
 Affected by pectoralis minor tightness, scapular was aligned in internal rotation 
between 30 to 90 degrees of abduction.(1) Therefore, subcoracoid or subpectoral space, 
under the pectoralis minor tendon, will be narrowed. In consequence, brachial plexus may 
be predisposed to a compressional force. A case report of a patient who had chest pain in 
the left-hand side, heaviness and numbness in the left upper arm from axilla to fingers 
between running. His cardiac stress test was normal. In palpation, the cardiologist found 
tenderness across the belly muscle and tendinous attachment at coracoid process. The 
sustained pressure over these areas also reproduced the same symptoms. The symptoms 
were reduced by a distraction force that stretched the pectoralis minor muscle.(16) Another 
condition related to pectoralis minor is pectoralis minor syndrome. Pectoralis minor 
syndrome is a type of the thoracic outlet syndrome. The result is a compression or irritation 
to neurovascular bundles at the subcoracoid or subpectoral space.(5) These cases are 
evidence that supports the fact that pectoralis minor tension has an effect on the nerve in 
the subcoracoid.  
 
2.5 Effect of pectoralis minor tightness on forward shoulder and acromion 
distance 
 Forward shoulder posture is a manifestation of a forward shift in acromion process 
with protraction, downward rotation and anterior tilt of the scapular.(1) The association 
between forward shoulder posture and pectoralis minor muscle length can be presented by 
using the pectoralis minor index at (PMI) r = -0.89 (p = 0.000). The combination of forward 
shoulder and pectoralis minor muscle shortening showed a decrease in the distance 
between the inferomedial aspect of the coracoid process and the sternal end of the fourth 
rib.(9) 

 Pectoralis minor tightness is also caused acromion distance change.(1) In patients 
with habitual forward shoulder posture, the adaptive length of the pectoralis minor can be 
caused to decrease. Thus, this condition may subsequently contribute to movement 
alterations and/or shoulder pain.(13) Repetitive use of the upper extremity by protraction and 
downward rotation of the scapula may also contribute to adaptive shortening of the 
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pectoralis minor.(17) As a consequence of a decrease in the resting length of the muscle, 
tension has to be increased and limited to the normal scapular’s upward rotation, posterior 
tipping and external rotation during arm elevation. As a result, internal rotation of the 
scapular increased. However, scapular posterior tilting was inversed move by decreasing 
tilting between 900 and 1200.(1) 
 In contrast, exercising shoulder abductor muscles and external rotator muscles had 
a repositioning effect that was caused by pectoralis minor tightness. These exercises 
included flexibility exercises, strengthening exercises, scapular stabilization exercises, and 
postural exercises. The exercises had an increasing effect on the range of shoulder 
abduction and external rotation. They also decreased forward head posture, forward 
shoulder posture and increased pectoralis minor flexibility.(18) 

 
2.6 Measurement of pectoralis minor length  
 2.6.1 Position of testing 
 The normal pectoralis minor muscle length, measured in subjects in a supine 
position with arms by their side, should not be more than 2.54 centimeters (or1 inch). If this 
distance exceeds 2.54 centimeters (1 inch), it can be an indication of tightness of the 
pectoralis minor.(20) There are two measurements that can be used for determining 
pectoralis minor length; direct and indirect measurement.    
 2.6.2 Direct measurement 
 Direct measurement is a measurement of the distance between the inferomedial 
aspect of the coracoid process and the end of the fourth rib at the sternum. Inter-rater 
reliability of measurement in dominant and nondominant arm in healthy, overhead throwing 
athletes was excellent with an intraclass correlation coefficient of (ICC 2, 1) 0.98 and 0.99 
respectively.(21) The inter-rater reliability of measurement of pectoralis minor muscle length in 
subjects with and without shoulder impingement symptoms was good to excellent with an 
intraclass correlation coefficient (ICC2,1) ranging from 0.87 to 0.93.(22) The intrarater 
reliability of measurement in vivo was good with an intraclass correlation coefficient of (ICC 
3, 1) ranging from 0.82 to 0.87.(23) However, this method is limited due to the mass breast 
tissue in females.  
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 2.6.3 Indirect measurement  
 For indirect measurement, the pectoralis minor was measured by the distance 
between the posterior aspects of the acromion to the level of the treatment table when the 
participant was in a supine position.(20, 24) The participant in a supine position on the table 
without a pillow and with their arms resting on their stomach. The inter-rater reliability of 
measurement of pectoralis minor muscle length in subjects with and without arm pain was 
excellent with an intraclass correlation coefficient of (ICC2, 1) ranging from 0.90 to 0.93.(24) 
In addition, this method is considered to be reliable and more practical in use for all 
genders. 

 
2.7 Anatomy of peripheral nerve  
 The peripheral nervous system is a part of the nervous system that is outside of the 
brain and spinal cord. It includes the cranial nerve, spinal nerve (roots and branches), 
peripheral nerve and neuromuscular junctions. This system is a continuous tissue tract. 
Therefore, body or arm movements can affect the other side as well.(25) The peripheral nerve 
consists of axon, blood vessels, endoneurium, perineurium and epineurium. 
 The axon is either myelinated or unmyelinated and grouped together into bundles 
or fascicles. Axons are referred to nerve fibers. Endoneurium is membrane's inner layer of 
peripheral nerve. Endoneurial space and fluid pressure was maintenance of this layer. It is 
important to protect the nerve fibers. Perineurium is a thin layer around nerve fibers. It 
protects contents of endoneurial tubes and acts as a mechanical barrier to external forces. 
Epineurium is outer layer of peripheral nerve. This layer consists of internal and external 
epineurium. Internal epineurium facilitates gliding between fascicles and it is necessary 
adaptation to movement. External epineurium forms a definite sheath around the 
fascicles.(26) 
 
2.8 Prevalence of nerve tension 
 Up until now, there has been no study that has looked at the prevalence of ulnar 
nerve tension. However, there has been one study on the incidence rate of ulnar neuropathy 
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at the elbow.  This found the incident rate was 9.8 (95% CI 8.7 –11.2) cases per 100,000 
person –years.(27) 
 
2.9 The factors effecting to ulnar nerve tension  
 2.9.1 Cervical radiculopathy or CR 
 Cervical radiculopathy (CR) is a common cause of nerve root compression.(28) A 
previous study reported ULNT l sensitivity and in cervical radiculopathy was 0.97 and 
specificity was 0.22.(29) When compared with reference standards in patients diagnosed with 
carpal tunnel syndrome, disk herniation, supraspinatus tendinitis and degeneration of spine, 
the ULNT l sensitivity was 0.83 and sensitivity was 0.75. The ULNT llb sensitivity was 0.43 
and specificity was 0.75. The ULNT lll sensitivity was 0.71 and specificity was 0.87.(30) Test-
retest reliability of ULNT l was excellent. The intraclass correlation coefficients ICC 3, 1 of P1 
and P2 were 0.925 and 0.942 respectively.(31) Nerve mobilization combined with other 
techniques can reduce the response of nerve tension.(32-33) This means that in patients with 
cervical radiculopathy, nerve roots were compressed and this can lead to an increase in 
tension to nerves and give a ULNT positive result.   
 2.9.2 Pathology at the elbow 
 Other factors such as lateral epicondylitis(34) and cubital tunnel syndrome (35) may 
contribute to a ULNT test positive result. 
 
2.10 Biomechanics of nerve tension 
 In terms of the mechanism of nerve tension when forces are applied to the nerve, 
the ischemia is the first to respond because the intraneural circulation and axoplasmic flow 
are blocked by compressive tensile and shear force. In acute and subacute phases, there 
can be an increase in nerve conduction block intraneural edema, mechanical sensitization 
and sodium channel density. This process can affect the inflammation of the nerve and 
nerve root adhesion. Impairments in nerve gliding can occur between body movement.(25) 
The extraneural pressure has been found to inhibit intraneural microvascular blood flow, 
axon transport and nerve function with an increase in intrafascicular pressure. The 
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compression causes sensory and motor dysfunction. Pain is typically generated when 
microvascular inflammation alters.(36) 
 
2.11 The neurovascular bundle was compressed on the part of the upper limb. 
 The neurovascular bundle of the upper limb was compressed along its pathway 
from the above area to the below area of the clavicle. In thoracic outlet syndrome (TOS), the 
lesions of compression are above the area of the clavicle or scalene triangle. In the triangle, 
roots and trunks of brachial plexus and subclavian artery run downward to the clavicle and 
are superior to the 1st rib and then under the pectoralis minor muscle. Pectoralis minor 
syndrome is a condition whereby the brachial plexus inferior to the clavicle part is 
compressed. Compression of brachial plexus caused by pectoralis minor syndrome and 
thoracic outlet syndrome (TOS) was defined as a double crush syndrome model.(5) In a 
study of 76 patients, 52 patients showed neurogenic pectoralis minor syndrome 
(NPMS),while 48 of the less showed neurogenic pectoralis minor syndrome (NPMS) with 
neurogenic thoracic outlet syndrome (NTOS). Various symptoms of NPMS commonly 
included paresthesia (88%). Pain was also presented as a trapezius pain (87%), arm pain 
(71%), shoulder pain (69%), pectoralis minor pain (69%), axilla pain (52%), neck pain (50%) 
and supraclavicular pain (44%). Other symptoms included weakness (58%) and occipital 
headache (31%). The area of paresthesia was commonly found around all 5 fingers (54%). 
Additionally, the paresthesia area at the 4th and 5th fingers (29%) and 1st to 3rd fingers (6%) 
was found. Symptoms of NPMS with NTOS frequently included paresthesia (98%). Pain was 
presented as neck pain (96%), trapezius pain (96%), pectoralis minor pain (92%), shoulder 
pain (90%), arm pain (88%), supraclavicular (79%) and axilla pain (78%). Occipital 
headache (81%) and weakness (88%) were both usually found. The frequency of 
paresthesia area in all fingers (48%) and the 4th and 5th fingers (42%) were close together 
but this showed less in the 1stto 3rd fingers (8%).(37) 
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2.12 Movement of arm affecting to ulnar nerve 

 An angle change in the movement of a wrist, elbow or shoulder can affect the ulnar 
nerve’s bed length or diameter. Elbow flexion at 1350 makes the ulnar nerve elongate at an 
average rate of 18% (p < 0.05). In addition, cubital tunnel retinaculum is stretched by 45% 
compared to the elbows in a straight position (p < 0.05).(38) In a different position, the bed 
length can shorten or lengthen such as when shoulder abduction at 400 and elbow 
extension to elbow flexion at 400 the bed length was shortened. As compared with shoulder 
abduction at 900 and elbow flexion to elbow flexion at 400, the bed length was 
lengthened.(39)When the elbow flexion was 1200 the ulnar nerve moved medially more so 
than elbow flexion at 900 (p < 0.001). Working in elbow flexion postures caused ulnar nerve 
entrapment, especially when elbow flexion was at 120º. Thus the ulnar nerve medially 
shifted (p < 0.001).(35) The elbow flexion at 900has a flattening ratio of (F = a - b / a, where a 
is the long-axis radius and b is the short-axis radius) more so than elbow flexion at 300 and 
600.(35, 40) 
 In conclusion, the movement of an arm causes strain to the ulnar nerve. From the 
anatomic factor, the ulnar nerve passes anteriorly to the glenoid, continues straight towards 
the posterior aspect of the medial epicondyle, then enters the cubital tunnel. A combination 
of internal shoulder rotation with elbow flexion puts strain on the ulnar nerve around the 
elbow more so than elbow flexion only. Additional in abduction at 900, a combination of 
internal shoulder rotation with elbow flexion increased the strain on the ulnar nerve at the 
humerus.(41-42) 

 
2.13 Measurement of upper limb neural tissue tension 
 The upper limb neural tissue tension test or neurodynamic test evaluates nerve 
tension, including the median nerve, radial nerve and ulnar nerve. The testing method 
involves moving the upper limb and detecting the response of the nerve as movement 
occurs. The test increases tension on the structure around the nerve as much as the nerves 
are able to adapt and extend.(25) The adaption and extension of the nerves relate to the 
volume and size of the structure around the nerves that may compress or restrict the nerves 
during the process of movement. Parameters representing nerve tension include range of 
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motion, sensory response, and the area of sensory response, onset of pain (P1), pain limit 
(P2), first resistance (R1) and second resistance (R2).(8, 43-45) 
 Indication of upper limb neural tissue testing(46) 

- Neurogenic pain in the upper limb. 
- Disorder in the pathways and resounding tissue of nerve. 
- Pain provocatively pattern which is the same as any positive sign of ULNT test  
- Nerve conduction test associated with nerve injury  

 
2.14 Response during upper limb neural tissue testing 

 The upper limb neural tissue tension test (ULNT) is specific to each nerve. ULNT l is 
specific to the median nerve, ULNT lla is specific to the musculocutaneous nerve, ULNT llb 
is specific to the radial nerve, and ULNT lll is specific to the ulnar nerve.(46) Thus, strain 
forces occur differently for each nerve. The ULNT lll (ulnar nerve) caused a dominant 
tension force of 8.7 newtons (N) (95%CI 7.25, 10.17) to the ulnar nerve and 3.48 N (95%CI 
2.42, 4.53) to the radial nerve. However, less tension force of 0.40 N (95%CI -0.07, 0.87) 
was found on the median nerve. The tension force occurring between tests for each nerve 
showed a statistically significant difference (p < 0.05).(7) The ULNT llb (radial nerve) caused 
a strain of 2.20 N (95%CI 1.84, 2.57) to the radial nerve and 1.51 N (95%CI 1.29, 1.73) to the 
median nerve.(6) For the ulnar nerve, the strain force was 0.64 N (95%CI 0.39, 0.89). The 
strain force showed a statistically significant difference between each of the nerves (p < 
0.01), as shown in Table 1. So, the radial nerve tension and the ulnar nerve tension can be 
differentiated by ULNT llb and ULNT lll.(6-7)Summary of tests, ULNT llb had tension to radial 
median and ulnar nerve. ULNT lll had great tension to ulnar and may radial nerve occurred. 
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Table 1 The tension force occurring between ULNT llb and ULNT lll 
 

Authors 
Testing 
position 

Tension force (newton) 
Significant 
between 
nerve Radial nerve Ulnar nerve Median nerve 

Butler 
2000 

ULNT llb 

✓     
  

Manvell 
et al. 
2015b 

2.20  
(95%CI 1.84, 2.57)  

0.64  
(95%CI 0.39, 0.89) 

1.51  
(95%CI 1.29, 1.73) 

p < 0.01 

Butler 
2000 

ULNT lll 

  ✓   
  

Manvell 
et al. 
2015a 

3.48  
(95%CI 2.42, 4.53)  

 8.7  
(95%CI 7.25, 10.17) 

 0.40  
(95%CI -0.07, 0.87)  

p < 0.05 

  
 Definition of positive signs during ULNT test modified from Butler1991.(47) 
 Between testing the upper limb neural tissue tension will have a positive response 
which is as follows 
 1. Reproduce symptoms (including stretching, tingling, pain, pricking, numbness, 
burning, sharp pain and etc.)  
 2. Neck ipsilateral flexion can reduce symptoms 
 Sensitivity and specificity of ULNT  
 For pathology of cervical radiculopathy and all of the ULNT the results were shown 
to be positive responses, the sensitivity of the ULNT was 0.97 (95% CI 0.90, 1.00) and the 
specificity of test was 0.22 (95% CI 0.12, 0.33). In patients with carpal tunnel syndrome, the 
sensitivity and specificity percentages of the ULNT median nerve were 0.92% and 0.15% 
respectively.(33) 
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2.15 Reliability of upper limb neural tissue tension test IIb and III 
 By measuring tension force in embalmed human cadavers, intrarater reliability and 
inter-rater reliability of ULNT IIb (radial nerve) were rated as being moderate and poor. The 
intraclass correlation coefficient (ICC 3, 1) was 0.64 (95%CI 0.51, 0.75).(6) The intrarater 
reliability of the ULNT III (ulnar nerve) was excellent. The intraclass correlation coefficient 
(ICC 3, 1) was 0.92 (95%CI 0.88, 0.95).(7) 

For interpretation of the ICC’s reliability, coefficients of less than 0.50 indicated poor 
reliability; reliability coefficients ranging from 0.50 to 0.75 indicated moderate reliability; and 
reliability coefficients of greater than 0.75 indicated good reliability, with values greater than 
0.90 ensuring excellent reliability.(48) 
 



 

 

CHAPTER III 
METHODOLOGY 

 
Topic of methodology 
 3.1  Research Design 

 3.2  Location of this study 
 3.3  Expected duration of the study 
 3.4  Outcomes of this study 
 3.5  Participants 
 3.6  Calculation of sample size 
 3.7  Ethics 
 3.8  Instruments 

 3.9  Procedure 

 3.10 Statistical analyses 
 
3.1 Research Design 
 Cross sectional design 

 
3.2 Location of this study 
 Saint Louis College, Bangkok. Thailand  

 

3.3 Expected duration of the study  
 March 2017- August 2017 
 
3.4 Outcomes of this study 
 Primary outcome: ULNT lll symptom response 
 Second outcome: ULNT llb symptom response 
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3.5 Participants 
 Participants were included in this study by convenience sampling. The inclusion 
and exclusion criteria were as following 
 3.5.1 Inclusion criteria 
  1. Male or female  
  2. Age range 18-40 years  
  3. Active full range of motion of upper limb and neck in all directions and all 
joints without pain. 
 3.5.2 Exclusion criteria 
  1. Fever 
  2. Headache 
  3. Take pain relief medicine within 24 hours  
  4. Body mass index ≥ 30 Kg/m2 (49) 
  5. Positive cervical spurling test  
  6. Scoliosis 
  7. Lateral epicondylitis and cubital tunnel syndrome 
 
3.6 Calculation of sample size 
 The sample size of this study was calculated by using formula of correlation and 
proportion comparison. 
 The correlation sample size formula was calculated by using equation of Hulley SB 
et al (54) 

N = [(Zα + Zβ / C)2 + 3 
 N  =  Number of subjects 

Zα = 1.960  

 = The standard normal deviate for α = 0.05 

Zβ =  0.842  

 = The standard normal deviate for β = 0.02 
 r  = expected correlation coefficient 0.350 
C = 0.5*ln((1+r)(1-r)) 
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  = 0.365 
 According to above formula, the result of calculation was62 participants of this 
study. 
 
 The comparison of proportions sample size formula was calculated by using the 
Stata program. 

 
 

 Alpha  = 0.05  Zα/2   = 1.96 

 Zβ   = 0.84   Power = 0.8 
 The proportion of without pectoralis minor tightness was p0 = 0.1 
 The proportion of pectoralis minor tightness was p = 0.9.(12) 
 According to the above formula, the sample size was at least 7 participants without 
pectoralis minor tightness and at least 63participants with pectoralis minor tightness, so total 
sample size at least 70 participants were recruited in this study. 
 
3.7 Ethics 
 1. This study was approved from Ethic Committee for Human research of 
Srinakharinwirot University, Thailand. PTPT2017-007  
 2. This study was approved from Ethic Committee for Human research of Saint 
Louis College, Thailand. 
 
3.8 Instruments 
 1. Bed 
 2. Chair 
 3. Standard L-square ruler with water level  
 4. Body chart  
 5. Postural chart  
 6. Pen 
 7. Stopwatch 

N = [(Zα/2 + Zβ)2 (1 - p)] 
(p – p0) 
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 8. Pressure gauge with velcro wrap 
 9. Record form (Appendix) 
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3.9 Procedure  
 Participants received information about this study and they were asked to sign in 
informed consent. Then they were screened according to the inclusion criteria and exclusion 
criteria and were assessed under the following protocols. 
 Preparing the subject 
 1. The researcher explained about the procedures of acromion distance and ULNT 
in dominant arm measurement. 
 2. The researcher explained about symptoms and area of symptoms that may occur 
between tests for the ULNT. During the test, participants had to inform the researcher 
immediately if he or she felt any symptoms occur.    
 Data in this study were measured by two assessors.  
 The first assessor measured acromion distance in supine positions. The second 
assessor performed ULNT llb and ULNT lll and the first assessor recorded symptom 
responses during the tests. Before starting this study, both assessors had been trained by an 
experienced physical therapist for measuring AD and performing ULNT. The intra-rater 
reliability for AD measurement was analyzed by the intra-class correlation coefficient (ICC 3, 
1). 
 3.9.1 Procedures of acromion distance measurement  
 The acromion distances was measured in supine position for AD1 and AD2. AD1 was 
measured from posterior aspect of acromion process to bed during inhaled position (Figure 
1). (20) AD2 was measured as in AD1 during inhaled and holding scapular retraction (Figure 
2). The AD was measured in lied on their back position on the bed without a pillow. 
Participants placed both forearms and hands on the tummy to decrease the tension of short 
head of bicep brachii.(20, 24) The first assessor palpated and marked the posterior aspect of 
the acromion process with a pen and measured by standard L-square ruler with water level. 
Both AD1 and AD2 were measured twice for each position.  
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Figure 1 Acromion distance in supine position 

 
 

Figure 2 Acromion distance in supine position             
with scapular retract 

Data recording 
 The AD recording form is shown in the appendix: Table 8. 
 3.9.2 Procedures of upper limb neural tissue tension test 
 The participants lied on their back on the bed without a pillow and with arms by 
their sides. Two ULNT following Butler 2000(46) were assessed in sequence: the ULNT IIb for 
the radial nerve and ULNT III for the ulnar nerve.   
 Sequences of ULNT IIb and III 
 1. ULNT llb was assessed by 4 steps (Figure 3). 

  Initially second assessor applied shoulder depression, elbow extension, whole arm 
internal rotation (shoulder internal rotation and forearm pronation), and wrist flexion. Scapular 
depression started at 20 mmHg and was maintained at 40±4 mmHg by pressure gauge 
through the ULNT IIb.(44, 50) 

 The participant had to inform the assessor immediately if the following symptoms 
started (P1):  stretching, pain, tingling, pricking, numbness, burning, or sharp pain. Then 
second assessor stopped the test and desensitized the symptoms by stepping the ULNT IIb 
backward. Desensitization was started by neck ipsilateral flexion. The participants with 
completed condition was interpreted as negative ULNT IIb by first assessor. And the 
uncompleted condition was interpreted as positive ULNT IIb.  
 Before performing ULNT III, the participants rested two minutes for relief of any 
symptoms or until sensation returned to normal. 
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 2. ULNT llI were assessed by 6 steps (Figure 4). 
 The second assessor moved the upper limbs in sequence, starting by wrist 
extension, forearm pronation, elbow flexion, shoulder external rotation, scapular depression, 
and shoulder abduction. Shoulder depression was started at 20 mmHg and maintained at 
40±4 mmHg by pressure gauge through the ULNT III.  
 The participants had to inform the assessor immediately if the following symptoms 
started:  stretching, pain, tingling, pricking, numbness, burning, or sharp pain. Then second 
assessor stopped the test and desensitized the symptoms by stepping the ULNT IIl 
backward. Desensitization was started by neck ipsilateral flexion. The participants with 
completed condition was interpreted as negative ULNT III by first assessor. And the 
uncompleted condition was interpreted as positive ULNT III 
 The response of nerve tension was recording form is shown in the appendix: Table 
9 - 12. 
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Figure 3 The steps of Upper limb neural tissue tension llb (Radial nerve) 

 



24 

 

 
Figure 4 The steps of Upper limb neural tissue tension lll (Ulnar nerve) 

  

  
1. Starting position 

 

  
2. Wrist extension 

 

  
3. Forearm pronation 
 

  
4. Elbow flexion 

 

  
5. Shoulder external rotation 

  
6. Scapular depression 

 

                                  
                                7.   Shoulder abduction 
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Figure 5 Flow chart of this study 
 
3.10 Statistical analyses 
 1. Intra-tester reliability of AD1 and AD2 measurements was analyzed by intra-class 
correlation (ICC 3, 1).  
 2. Standard error of measurement (SEM) = SD√(1 - r) was analyzed for the error of 
measurement of AD1 and AD2.  
 3. AD difference was calculated by AD1 - AD2. AD difference represented to the 
tightness of pectoralis minor muscle. 
 4. Standardized AD was calculated by the ratio of [(AD1 - AD2)/AD1]. Standardized 
AD represented to the tightness of pectoralis minor muscle after baseline position adjustment. 
 5. Classifying tightness of pectoralis minor used a cutoff point of AD1 ≥ 25.4 mm.(20) 

 

Data analysis 

Participants were screened by the 2nd assessor  
 

Signed inform consent  

Acromion distance was blinded to the 2nd assessor  
ULNT llb, ULNT lll were assessed by the 2nd assessor. 

The symptoms of ULNT were recorded by the 1st assessor. 
 

The 1st assessor measured acromion distance (AD1 and AD2) 

Included following the inclusion criteria Excluded following the exclusion criteria 
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 6. All characteristics of participants were presented by mean and 95% confidence 
interval. All variables were compared between with and without tightness pectoralis minor by 
unequal variance t-test. 
 7. AD1, AD2, difference between AD1- AD2, and standardized AD were presented 
by mean and 95% confidence interval. Comparisons of differences between with and without 
tightness pectoralis minor of these variables were analyzed by unequal variance t-test. 
 8. The association between AD1 and ulnar nerve tension was analyzed by spearman 
rho correlation. 
 9. Sensitivity of ULNT III (ulnar nerve) was grouped into four levels. The level 
represented to the steps of symptom response and desensitize as flow chart following. 

Level 0 was negative response 

 

Figure 6 Level 0was negative response of ULNT lll. The upper limbs were moved 
      in sequence, wrist extension, forearm pronation, elbow flexion, shoulder external     

rotation, scapular depression, and shoulder abduction respectively. Then the 
participants were passive from the last position to the first position (starting position). 

 

 

Figure 7 Level 1 was symptom response at the final step of ULNT III (shoulder abduction) 
      and the symptom was completely desensitized by neck ipsilateral flexion. 
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Level 2 was subcategorized into two subgroups. 

 

Figure 8 The first subgroup of level 2 (level 2.1) was symptom response at the final step of 
     ULNT III (shoulder abduction) and the symptom was completely desensitized by 
     shoulder adduction. 

 

Figure 9 The second subgroup of level 2 (level 2.2) was symptom response at the step of 
     before the final step of ULNT III (scapular depression) and the symptom was completely 
     desensitized by neck ipsilateral flexion. 

 

Figure 10 Level 3 was symptom response at any steps before level 2  
     (before scapular depression). 

 1. Each level of sensitivity of ULNT III (ulnar nerve) was presented by frequency. 
Comparisons of sensitivity of ULNT III for each level between with and without tightness 
pectoralis minor were analyzed by odds and 95% confidence interval.  
 2. Sensitivity of ULNT IIb (radial nerve) was grouped into two levels. The level 
represented to the steps of symptom response and desensitize.  
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Figure 11 Level 0 was no response during all steps of ULNT llb. 

 

Figure 12 Level 1 was symptom response at any steps of ULNT llb 

 3. Each level of sensitivity of ULNT IIb (radial nerve) was presented by frequency. 
Comparisons of sensitivity of ULNT IIb for each level between with and without tightness 
pectoralis minor were analyzed by odds and 95% confidence interval.  
 



 

 

CHAPTER lV 
RESULTS 

 
4.1 Characteristics of participants 
 Seventy-six participants were recruited from Saint Louis College, Bangkok, 
Thailand. The baseline characteristics of the participants showed in Table 2. Sixty-nine 
participants with pectoralis minor tightness and seven participants without pectoralis minor 
tightness. The characteristics of participants in this study included age, height, and body 
mass index were not statistically significant different between groups, except the weight.  
 
Table 2 Characteristics of participants  
 

 
Variables 

AD ≥ 25.4 mm. 
(n) 

 
Mean 

95% Confidence Interval  
p value 

Lower Bound Upper Bound 

Age (year) No (7) 21.9 18.1 25.6 0.171 

Yes (69) 24.4 23.0 25.8 

Weight (Kg.) No (7) 48.9 42.7 55.0 0.048* 

Yes (69) 55.2 53.1 57.2 

Height (Cm.) No (7) 159.9 155.0 164.7 0.958 

 Yes (69) 160.0 158.6 161.4  

Body mass index 
(Kg./m2) 

No (7) 19.1 16.7 21.6 0.058 

Yes (69) 21.5 20.9 22.1 

 
*Significant at p < 0.05, unequal variance t-test. 

 



30 

 

4.2 Intraclass correlation coefficient (ICC 3, 1) of AD measurement  
 Intra-rater reliability of all AD measurement presented excellent reliability.(48) The 
ICC ranged between 0.997 and 0.999 (Table 3). The mean of the ICC of AD1 measurements 
in the supine position was 0.997 (95%CI 0.991- 0.999), and of AD2 measurements in the 
supine position with scapular retraction it was 0.999 (95%CI 0.996- 1.000). 
 
Table 3 Intraclass correlation coefficient (ICC 3, 1), standard error of measurement (SEM)      
      and minimal detectable of change (MDC95) of the acromion distance in supine and      
      supine with scapular retraction  
 

Acromion distance 
(mm.) 

 
ICC 3,1 

95% Confidence Interval SEM 
(mm.) 

MDC 95 
(mm.) 

Lower Bound Upper Bound 

Supine (AD1) 0.997 0.991 0.999 0.5 - 0.8 0.7 - 2.2 

Supine with 
scapular retraction 
(AD2) 

0.999 0.996 1.000 0.01 - 0.5 0.03 - 1.2 
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4.3 Acromion distance and pectoralis minor tightness 
 The classification of pectoralis minor tightness by a cutoff point of AD1 ≥ 25.4 mm 
are shown in Table 4. The AD difference compared between groups was not statistically 
significant (p = 0.082). Standardized AD had a statistically significant difference between 
groups (p = 0.022). The standardized AD means (95%CI) of without and with tightness 
pectoralis minor participants were 0.4 (0.3, 0.5) mm and 0.3 (0.2, 0.3) mm.  
 
Table 4 Comparison of acromion distance (AD) in participants with and without  
      pectoralis minor tightness 
 

Average 
acromion 

distance (mm.) 

 
AD ≥ 25.4 mm. (n) 

 
Mean 

95% Confidence Interval  
p value 

Lower Bound Upper Bound 

AD1 No (7) 23.8 22.1 25.5 <0.001* 

Yes (69) 42.2 39.8 44.7 

AD2 No (7) 12.8 9.9 15.6 <0.001* 

Yes (69) 28.7 26.5 30.8 

AD difference  No (7) 11.0 8.2 13.8 0.0821 

Yes (69) 13.6 12.2 14.9 

Standardized AD 
 

No (7) 0.4 0.3 0.5 0.022* 

Yes (69) 0.3 0.2 0.3 

 
AD difference (AD 1-AD2) and standardized AD [(AD 1-AD2)/AD1] 
Significant at p < 0.05, unequal variance t-test. 
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4.4 Association between acromion distance in supine and ulnar nerve tension 

 The significant association between AD1 and ulnar nerve tension was 0.355 (p = 
0.002)  
 

 
   

Significant at p < 0.05, spearman’s correlation 
Figure 13 Scuttle plot of association between AD1 and ulnar nerve tension 
 
4.5 Sensitivity of ulnar nerve tension (ULNT III) in participants with and without 
pectoralis minor tightness 
 The severity of ULNT III of both groups was shown in Table 5. The pectoralis minor 
tightness group had higher odds for each severity of ULNT III than the without pectoralis 
minor tightness group. The odds of level 1 was 2.0 (95%CI 0.4, 10.9), level 2 was 13.3 
(95%CI 4.1, 43.1) and level 3 was 11.5 (95%CI 2.7, 48.8). Total odds amounted to 9.6 
(95%CI 4.4, 20.8). 
 Level 0 was ULNT III negative, Level 1 was symptom response at the final step of 
ULNT III and completely desensitized symptoms by neck ipsilateral flexion. Level 2 was 
symptom response at the final step of ULNT III or at the step of shoulder depression. Level 3 
was symptom response at any step before level 2. 
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Table 5 Sensitivity of ulnar nerve tension (ULNT III) in participants with and without            
      pectoralis minor tightness 

 

Sensitivity of 
ulnar nerve 

tension (level) 

AD ≥ 25.4 mm. (n)  
odds  

95% Confidence Interval 

Yes  No  Lower 
Bound 

Upper 
Bound 

0 (n=2) 2 0 - - - 

1 (n=6) 4 2 2.0 0.4 10.9 

2 (n=43) 40 3 13.3 4.1 43.1 

3 (n=25) 23 2 11.5 2.7 48.8 

Total 69 7 9.6 4.4 20.8 

 
Level 0 was negative response. Level 1 was symptom response at the final step of ULNT III and the symptom was 
completely desensitized by neck ipsilateral flexion. Level 2 was subcategorized into two subgroups. The first subgroup of 
level 2 (level 2.1) was symptom response at the final step of ULNT III and the symptom was completely desensitized by 
shoulder adduction. The second subgroup of level 2 (level 2.2) was symptom response at the step of before the final step 
of ULNT III and the symptom was completely desensitized by neck ipsilateral flexion. Level 3 was symptom response at 
any steps before level 2 
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4.6 Sensitivity of radial nerve tension (ULNT IIb) in participants with and without 
pectoralis minor tightness 
 Sensitivity of ULNT IIb was presented in two levels.  Forty-one participants had no 
symptom response or were negative, and thirty-five participants had positive signs as 
shown in Table 6. Negatives were found in both groups and positive signs were seen in 
pectoralis minor tightness rather than without pectoralis minor tightness (Table 6). The odds 
between pectoralis minor tightness and without pectoralis minor tightness in negative group 
was 7.2 (95%CI 2.8, 13.5) and 16.5 (95%CI 3.7, 68.8) in positive group. 
 
Table 6 Sensitivity of radial nerve tension (ULNT IIb) in participants with and without          
      pectoralis minor tightness 

  

Sensitivity of 
radial nerve 

tension  

AD ≥ 25.4 mm. (n)  
odds  

95% Confidence Interval 

Yes No  Lower 
Bound 

Upper 
Bound 

Negative (n=41) 36 5 7.2 2.8 13.5 

Positive (n=35) 33 2 16.5 3.7 68.8 
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4.7 Sensitivity of ulnar nerve tension positive without radial nerve tension in 
participants with and without pectoralis minor tightness 
 Sensitivity of ULNT IIl without ULNT llb positive were presented into negative and 
positive response. Only one participant had no symptom response or negative. From the 
forty participants who had positive signs of ULNT lll without ULNT llb positive (Table 7), 35 of 
them were from the pectoralis minor tightness group and 5 of them were without pectoralis 
minor tightness (Table 7). The odds between pectoralis minor tightness and without 
pectoralis minor tightness in the positive group was 7 (95%CI 2.7, 17.9). 
 
Table 7 Sensitivity of ulnar nerve tension positive without radial nerve tension positive in           
      participants with and without pectoralis minor tightness 
 

Sensitivity of ulnar nerve 
tension without radial 
nerve tension positive  

AD ≥ 25.4 
mm.(n) 

 
odds  

95% Confidence Interval 

Yes No Lower Bound Upper Bound 

Negative (n = 1) 1 0 - - - 

Positive (n = 40) 35 5 7.0 2.7 17.9 

 
 
 



CHAPTER V 
DISCUSSION 

 
5.1 Characteristic of participants 
 There were 76 participants. 69 participants with pectoralis minor tightness and 7 
participants without pectoralis minor tightness. The characteristics of participants showed no 
statistically significant difference between groups, except the weight. The average weights 
of participants with pectoralis minor tightness are more than participants without pectoralis 
minor tightness. However, the body mass index in both groups was in the normal range. 
 
5.2 Intraclass correlation coefficient (ICC 3, 1) 
 The intra-rater reliability of acromion distance in this study demonstrated excellent 
reliability in AD1 and AD2.(49) This study was able to control the error of measurement at an 
excellent level. The highest value of Minimal detectable change at 95% in AD2 1.2 mm was 
while in AD1 was 2.2 mm. Two assessors had been trained in the measurement of acromion 
distance by a specialist before measuring the participants. 
 
5.3 Association between acromion distance and pectoralis minor tightness 
 The pectoralis minor muscle length was measured by the distance between the 
posterior aspect of the acromion process and the table of treatment in the supine position 
that defined as AD1. Sharman’s study showed that AD1 of normal pectoralis minor length 
should not exceed 25.4 mm.(20) But AD1 of pectoralis minor muscle tightness is equal or 
exceeded 25.4 mm.(20) For this study, we also clarified pectoralis minor tightness by AD 
difference (AD1 - AD2). Less AD difference represented less the muscle flexibility. However, 
the AD difference may be confounded by several factors including the baseline AD, 
tightness of muscles attach to the scapular, or dimension of thoracic cage, etc. Therefore, 
this study controlled these confounding factors by using the standardize AD. The effect of 
confounding factors on AD difference shows no statistical significant difference between 
groups in Table 4. Adjusted confounding factors, the standardized AD showed statistical 
significant difference between with and without pectoralis minor tightness, at 0.3 (95%CI 
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0.2, 0.3) mm and 0.4 (95%CI 0.3, 0.5) mm respectively. The smaller value of standardized 
AD indicated more muscle tightness.  
 The indication of pectoralis minor tightness of this study differed from previous 
studies which used the pectoralis minor index (pectoralis minor muscle length/ height) that 
is the direct measurement technique.(13) The direct measurement technique is limited for 
women because the technique have to be applied over the pectoral region. The difference 
of this area between men and women affect the measurement accuracy. Therefore, this 
study used the indirect measurement of pectoralis minor length which is more practical for 
clinical assessment and has a standard cut off point (25.4 mm).(20) For pectoralis minor 
tightness determination, the standardized AD was more relevant to the stretch performance 
of pectoralis minor. Thus the standardized AD was used in this study.  
 
They tested the ULNT llb and ULNT lll for radial and ulnar nerves 
 The test will determine the minimal tension that will cause ulnar tension to reduce 
the elongation of the ulnar nerve during the ULNT llb test. We have chosen to conduct the 
tension check ULNT llb before ULNT lll. The AD was blinded between testing. In this study, 
we selected ULNT lll in the dominant arm because of different response frequencies 
compared to the non-dominant arm.(8) 

 
5.4 Upper limb neural tissue tension and sensitivity of nerve tension in 
participants with and without pectoralis minor tightness  
 We hypothesized that pectoral muscle tightness, especially pectoralis minor, may 
affect all brachial plexus. Accordingly, the correlation between pectoralis minor tightness 
and the ulnar nerve was confirmed. As shown by the symptom response of ULNT lll, the 
significance of odds and 95%CI were greater than 1. Tightness of this muscle also affected 
the radial nerve as shown by the significance of odds and 95%CI greater than 1; this was 
shown in the symptom response of ULNTIIb. The ULNT llb and lll positive occurred in 
participants with pectoralis minor tightness rather than without pectoralis minor tightness 
because pectoralis minor tightness pull the scapula anteriorly. As a consequence of 
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scapular anterior tilting, decrease of subcoracoid space increase brachial plexus tension. 
This was corresponding to positive signs when testing ULNT llb and ULNT lll. 
  5.4.1 The upper limb neural tissue tension test lll (ulnar nerve tension) in 
participants without and with pectoralis minor tightness 
  The numbers of participants with ulnar nerve tension who had pectoralis minor 
tightness and without pectoralis minor tightness were 67 and 7 participants respectively. 
They were categorized into four levels of ULNT III. Level 0 ULNT III symptom response was 
negative. Levels 1-3 ULNT III symptom responses were positive signs between testing. 
Level 1 was symptom response at the final step of ULNT III and completely desensitized 
symptoms by neck ipsilateral flexion. Level 2 was defined by two subgroups. The first 
subgroup was symptom response at the final step of ULNT III and completely desensitized 
symptoms by shoulder adduction. The second subgroup was symptom response at the step 
of shoulder depression (before the final step of ULNT III) and completely desensitized 
symptoms by neck ipsilateral flexion. Level 3 was symptom response at any step before 
level 2. Comparing the response of ULNT III to pectoralis minor tightness, we found the 
tightness group had more participants with ulnar nerve tension positive signs than the 
without tightness group. The odds in level 1 was 2, level 2 was 13.33 and level 3 was 11.5. 
These is a greater chance of ulnar nerve tension in the pectoralis minor tightness group 
there was more chance of ulnar nerve tension in pectoralis minor tightness than others 
group. This study also found higher ULNT lll symptom responses in level 2 than level 3. This 
is because the position of shoulder abduction in level 2 may increase the strain force to the 
ulnar nerve.(52) In addition, the scapula was also depressed in level 2. Then the ulnar nerve 
was stretched as the distance between neck and shoulder was increased.  
 Mechanical effect on ulnar nerve tension may be involved from the direction of 
muscle fibers and muscle tightness. In the direction of muscle fibers, ulnar nerve tension 
may be affected at the step of shoulder abduction 1100. The fibers of this muscle will be fully 
stretched at shoulder abduction approximately1100-1200. When pectoralis minor muscle 
tightness, the scapular will be in anterior tilt and downward rotation position. This results in 
limitation of shoulder abduction and external rotation. This result in limitation of shoulder 
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abduction and external rotation. Thus participants were unable to comply with full step of 
ULNT lll. 
 The symptom response in participants without pectoralis minor tightness were also 
found in healthy subjects of Martinez et al. 2014.(8) Martinez et al. reported that over 50% of 
healthy participants had symptom response in step of wrist and fingers extension (the first 
step of ULNT lll). Comparing to our result, almost participants in both groups had symptom 
response in step of scapular depression or shoulder abduction. Therefore, musculoskeletal 
properties of the upper limb may be an underling factors affect nerve tension.  
  5.4.2 The upper limb neural tissue tension test llb (radial nerve tension) of 
without and with pectoralis minor tightness  
  The numbers of participants with radial nerve tension who had pectoralis minor 
tightness and without pectoralis minor tightness were 33 and 2 participants respectively. For 
participants who had radial nerve tension negative with pectoralis minor tightness and 
without pectoralis minor tightness there were 36 and 5 participants respectively. They were 
categorized into positive and negative responses group. The negative ones were no 
symptom response to ULNT IIb, while the positive ones were symptom response to ULNT IIb 
and asymptom by desensitization. There was a statistically significant difference of ULNT llb 
between the pectoralis minor tightness group and without pectoralis minor tightness group. 
The odds of the pectoralis minor tightness group shows a greater chance of radial nerve 
tension than without pectoralis minor tightness, because the pectoralis minor tightness 
group had less muscle length and muscle flexibility than the without pectoralis minor 
tightness group that be considered from standardized AD. The response in the without 
pectoralis minor tightness group in this study may be supported by the positive response in 
healthy subjects that found in the study of Petersen et al. (2009).(51) Pertersen et al reported 
asymptomatic participants (no symptoms when exanimated active or passive movement of 
cervical or upper extremity, overpressures to the cervical spine and neurologic test) had 
symptom response during ULNT llb.  
.   
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  5.4.3 Sensitivity of ulnar nerve tension positive without radial nerve tension in 
persons with and without pectoralis minor tightness 
  The sensitivity of ulnar nerve tension positive without radial nerve tension may 
represent the effect of pectoralis minor tightness specific to the ulnar nerve. Brachial plexus 
can be linked to pectoralis minor tightness because of the alignment in the same 
subcoracoid or pectoral space. Thus, specific correlation between pectoralis minor 
tightness and ulnar nerve tension was shown by the positive ULNT III symptom response. 
The result supported the inference that pectoralis minor tightness had more chance to 
provoke ULNT III signs as the odds was 7.0 (95%CI 2.7, 17.9).  
  5.4.4 The categorized of sensitivity of nerve tension response  
  The positive response of ULNT was clarified into 3 characteristics. First is 
sensory response. Second is resistance to movement and third is range of motion. The most 
practical was sensory response.(53) Range of motion cannot explore the difference in 
response while testing the ULNT in normal subjects. Because of the wide range of degrees, 
no study has been conducted to determine the normal values in normal subjects.(4, 8, 31, 43) 
 In this study, the sensory response was selected for reporting the outcome. The 
final position that provoked the symptoms was used to indicate the sensitivity of ULNT llb 
and ULNT lll. The desensitization process, neck ipsilateral flexion and step backward of the 
ULNT, were safety methods to validate the sensory response. Contralateral flexion was 
avoided to prevent ischemia by compressive tensile and shear force. ULNT sensitivity of 
response was categorized for comparison between the tightness and without pectoralis 
minor tightness groups. Statistical significance was shown by odds and 95%CI greater than 
1.    
 
In summary 
 Factors affecting ULNT lll through pectoralis minor tightness may be explained by 
the mechanism of nerve tension. If there are forces affecting the nerve, ischemia is the first 
response because the intraneural circulation and axoplasmic flow are blocked by 
compressive tensile and shear force. Impaired nerve gliding can occur between body 
movements.(35) The extraneural pressure can inhibit intraneural microvascular blood flow, 
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axon transport, and nerve function with increased intrafascicular pressure. (36) Tension from 
pectoralis minor tightness may be an example of this situation. It can reduce subcoracoid or 
subpectoral space. Both internal and external factors may cause an adverse effect by 
increasing nerve tension. Serious compression can cause sensory and motor dysfunction 
and pain is typically generated when changing microvascular inflammation. This study 
supported the hypothesis that pectoralis minor tightness has a statistically significant 
correlation to ulnar nerve tension.  
 
5.5 Limitation of this study 
 This study tested the response of radial nerves and ulnar nerves between testing 
the ULNT llb and ULNT lll respectively. Measurement of nerve tension was performed by 
using a cutoff at the final position, which might be not as exact as using the range of motion. 
Because of the convenience sampling technique, the proportions of the sample for each 
group will be reflected by the higher prevalence of pectoralis minor tightness than without 
pectoralis minor tightness. As a result, the small sample size in the without pectoralis minor 
tightness group occurred. For further study, purposive sampling may recruit an appropriate 
sample size for each group. Too small a sample may limit the application of the results in 
general practice. 
 The thoracic outlet syndrome was not excludes in this criteria. Cervical disc 
herniation was not interviewed in the previous history screening for cervical problem 
exclusion. Therefore the further study, thoracic outlet syndrome and cervical disc herniation 
should be added in the exclusion criteria. 

 
5.6 CONCLUSION 
 This study found the correlation between the acromion distance and ulnar nerve (r 
= 0.355) and higher responses of ulnar nerve in pectoralis minor tightness group more than 
without pectoralis minor tightness group. Acromion distance had reference to tightness of 
pectoralis minor. This study found more acromion distance in the supine position and supine 
with retract scapular and less standardization of AD in the pectoralis minor tightness group 
as compared to the without pectoralis minor tightness group. This study also found 
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statistically significant differences in the sensitivity response of ULNT llb and ULNT lll 
between with and without pectoralis minor tightness group. In summary, acromion distance 
had a statistically significant correlation to pectoralis minor tightness and ulnar nerve 
tension. 
 
5.7 Benefit of this study 
 The results of this study showed pectoralis minor tightness affecting radial and 
ulnar nerves. There is more chance of nerve tension than in the case of no pectoralis minor. 
In clinically, if found the ulnar nerve tension should be careful pectoralis minor tightness and 
an alignment of scapula due to these factors was associated. In particular this affects the 
ulnar nerve, and therefore it is suggested to improve the muscle length of pectoralis minor 
or correct the posture to reduce the chance of nerve tension in the arm.  
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HUMAN SUBJECTS  
Ethical approval  from Srinakarinwirot university 

 



53 
 

 

 

APPENDIX A 
Ethical approval from Association of Private Higher Education Instituation of 

Thailand 

 



54 
 

 

 

APPENDIX A 
Ethical approval  from the Faculty of Physical Therapy, Saint Louis Collage 

 



55 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 



56 
 

 

 

APPENDIX B 
DATA COLLECTION  

 

ส่วนที่ 1 ข้อมูลบุคคล 
ชื่อ- นามสกุล.....................................................อาย…ุ.................... ปี  น ้าหนัก................ กิโลกรัม 
ส่วนสูง....................เซนติเมตร อาชีพ.................................................................................. 
เกณฑ์คัดเข้า 

􀂆 เพศชาย    􀂆  เพศหญิง 

􀂆  อายุระหว่าง 18-40 ปี  

􀂆       สามารถเคลื่อนไหวของข้อต่อทุกข้อภายในแขนและคอได้เต็มช่วงการเคลื่อนไหว โดยไม่มี    
             อาการปวด 
เกณฑ์คัดออก 

􀂆 มีไข้ 

􀂆 ปวดศีรษะ 

􀂆 รับประทานยาลดปวดทุกชนิดก่อนเข้าร่วมการวิจัย 24 ชั่วโมง  

􀂆 ดัชนีมวลกาย (BMI) ≥ 30 กิโลกรัมต่อตารางเมตร  

􀂆 Cervical spurling test ให้ผลบวก คือ ปวด ชา หรือร้าวไปตามแขน 

􀂆 กระดูกสันหลังคด (Scoliosis) 

􀂆 ปัจจัยอ่ืน ได้แก่ cubital tunnel syndrome และ lateral epicondylitis 
 
ส่วนที่ 2 ระยะห่างของไหล่ 
ตารางที่ 8 บันทึก acromion distance 
 

ท่าทาง ครั งที่ 1 (มิลลิเมตร) ครั งที่ 2 (มิลลิเมตร) ค่าเฉลี่ย (มิลลิเมตร) 
ท่านั่ง    
ท่านอนปกติ    
นอนหงายท้า 
retraction 
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ตารางที่ 9 บันทึกการทดสอบ Upper limb neural tissue tension llb (Radial nerve) 
 

Sequence of 
testing 

Stretching 
(ตึง) 

Pain 
(ปวด) 

Tingling 
(เสียวๆ) 

Pricking 
(คล้ายเข็ม

ทิ่ม) 

Numbness 
(ชา) 

 

Burning 
(แสบ
ร้อน) 

Sharp pain 
(แปลบ) 

Etc. 

1.Starting 
position 
2. Scapular 
depression 

 

        

3. Elbow 
extension 

 

        

4. Whole arm 
internal 
rotation 

 

        

5. Wrist 
flexion 
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ตารางที่ 10 บันทึกการทดสอบ Upper limb neural tissue tension llb (Radial nerve) ระหว่างการ   
ท้า desensitization 

 
Sequence of testing Stretching 

(ตึง) 
Pain 
(ปวด) 

Tingling 
(เสียวๆ) 

Pricking 
(คล้ายเข็ม

ทิ่ม) 

Numbness 
(ชา) 

 

Burning 
(แสบ
ร้อน) 

Sharp 
pain 
(แปลบ) 

Etc. 

Neck ipsilateral 
flexion 

        

5. Wrist neutral 
position  

        

4. Whole arm 
neutral position  

        

3. Elbow flexion         
2. Scapular 
undepression   

        

1. Starting postion         
 
Time of recovery _____________________minute 
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ตารางที่ 11 บันทึกการทดสอบ Upper limb neural tissue tension lll (ulnar nerve) 
 
Sequence of testing Stretching 

(ตึง) 
Pain 
(ปวด) 

Tingling 
(เสียวๆ) 

Pricking 
(คล้าย
เข็มทิ่ม) 

Numbness 
(ชา) 

 

Burning 
(แสบ
ร้อน) 

Sharp 
pain 
(แปลบ) 

Etc. 

1. Starting position  
2. Wrist extension 

 

        

3. Forearm pronation 

 

        

4. Elbow flexion 

 

        

5. Shoulder external 
rotation 

 

        

6. Scapular 
depression 

 

        

7. Shoulder 
abduction 
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ตารางที่ 12 บันทึกการทดสอบ Upper limb neural tissue tension lll (ulnar nerve) ระหว่างการท้า  
desensitization 

 
Sequence of 
testing 

Stretching 
(ตึง) 

Pain 
(ปวด) 

Tingling 
(เสียวๆ) 

Pricking 
(คล้ายเข็ม

ทิ่ม) 

Numbness 
(ชา) 

 

Burning 
(แสบ
ร้อน) 

Sharp 
pain 

(แปลบ) 

Etc. 

Neck ipsilateral 
flexion 

        

1. Shoulder 
adduction 

        

2. Scapular 
undepression  

        

3. Shoulder internal 
rotation  

        

4. Elbow extension         
5. Forearm 
supination 

        

6. Wrist neutral         
7. Starting position         

 
Time of recovery ___________________ minute 
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APPENDIX C 
PARTICIPATION INFORMATION SHEET 

 
เอกสารค าแนะน าอาสาสมัคร 

1. ชื่อโครงการ  “ความสัมพันธ์ระหว่างการตึงตัวกล้ามเนื อหน้าอกมัดเล็กกับการตึงตัวของ
เส้นประสาทอัลนา่” 
 
2. ชื่อผู้รับผิดชอบโครงการ  
 นางสาววรวีร์ เต็มพร้อม  
 สถานที่ติดต่อ 48/269 หมู่ที่ 6 ต้าบลกระทุ่มล้ม อ้าเภอสามพราน จังหวัดนครปฐม   
 หมายเลขโทรศัพท์ที่สามารถติดต่อได้ในกรณีฉุกเฉิน 083-5906652  

  
3. เหตุที่ต้องท้าวิจัยและเหตุผลที่ต้องการศึกษาในคน รวมทั งเหตุผลที่อาสาสมัครที่ได้รับเชิญเข้าร่วม
โครงการ 
 เนื่องจากผู้ที่มีท่าทางห่อไหล่ สะบักมักถูกเคลื่อนออกทางด้านข้างของล้าตัวและเคลื่อนขึ น
ด้านบน และท่านี ท้าให้กล้ามเนื อหน้าอกมัดเล็กที่เกาะบนปุ่มกระดูกของสะบักไปยังกระดูกซี่โครงมีการ
หดอยู่ในระยะทางที่สั นลง ท้าให้กล้ามเนื อนี มีความยาวลดลงหรือมีการหดสั นได้จึงอาจส่งผลต่อ
เส้นประสาทแขนทั งหมดที่ลอดใต้กล้ามเนื อหน้าอกมัดเล็กนี และอาจท้าให้มีการกดทับเส้นประสาทจน
มีผลต่อการตอบสนองที่ผิดปกติ เช่น ปวด ชา ความรู้สึกไม่สบายตามกล้ามเนื อแขนในด้านเดียวกันได้ 
ท่าทางห่อไหล่มักเกิดร่วมกับการหมุนแขนเข้าด้านใน มีผลให้กล้ามเนื อหน้าอกมัดเล็กที่อยู่ในท่านี มี
ความยาวและความยืดหยุ่นลดลง ยังส่งผลถึงเนื อเยื่ออ่ืน ๆ ที่เกี่ยวข้องและมีผลต่อความตึงตัวของ
เส้นประสาท โดยเฉพาะความตึงตัวของเส้นประสาทอัลน่า ที่ความยาวมากที่สุดของการเคลื่อนของ
เส้นประสาทนี อยู่ในท่าที่ตรงข้ามกับท่าห่อไหล่  การศึกษาที่ผ่านมาพบว่าความตึงตัวของกล้ามเนื อ
หน้าอกมัดเล็กสัมพันธ์กับความตึงตัวของเส้นประสาทแขน ทั งนี ความตึงตัวของกล้ามเนื อหน้าอกมัด
เล็กสามารถวัดได้จากระยะห่างของไหล่จากผนังในท่านั่งตรง เนื่องจากผลการศึกษาที่ผ่านมาขาด
ข้อมูลของความสัมพันธ์ของระยะห่างของไหล่จากผนังกับการตึงตัวของเส้นประสาทอัลน่า ซึ่งเป็น
ข้อมูลที่เป็นประโยชน์โดยสามารถน้ามาแนะน้าการปรับเปลี่ยนท่าทางในผู้ที่มีท่าทางห่อไหล่  จึงเป็น
ที่มาของการด้าเนินการศึกษาครั งนี  
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4. วัตถุประสงค์ของโครงการ 
 เพื่อศึกษาผลการตึงตัวของกล้ามเนื อหน้าอกมัดเล็กต่อการเกิดการตึงตัวของเส้นประสาท 
ulnar ในผู้ที่ไม่มีอาการปวดในแขน 
 
5. ขั นตอนและกระบวนการท้าวิจัย 
 5.1 ผู้วิจัยชี แจงวัตถุประสงค์และอธิบายรายละเอียดเกี่ยวกับขั นตอนการเก็บข้อมูลให้
อาสาสมัครทราบ ขั นตอนแรกให้อาสาสมัครอ่านและท้าความเข้าใจใบแนะน้าโครงการ พร้อมทั ง
เอกสารเซ็นยินยอมการเข้าร่วมงานวิจัย หากอาสาสมัครยินยอมอาสาสมัครเปลี่ยนเสื อที่ผู้วิจัย
จัดเตรียมไว้ให้ และอาสาสมัครจะได้รับการประเมินร่างกายด้วยวิธีการทางกายภาพบ้าบัดเพื่อท้าตาม
เกณฑ์ที่ก้าหนดไว้ ถ้าอาสาสมัครมีคุณลักษณะที่ตรงตามงานวิจัย อาสาสมัครได้รับการวัดระยะห่าง
ของไหล่ถึงฝาผนังในท่านั่งและได้รับการทดสอบความตึงตัวของเส้นประสาทแขนในท่านอนตามล้าดับ 
เมื่อได้ข้อมูลออกมาแล้วผู้วิจัยจะท้าการแนะน้าวิธีการปรับท่าทาง และ/หรือสอนท่ายืดกล้ามเนื อ
หน้าอกมัดเล็กให้กับอาสาสมัคร เป็นอันเสร็จสิ นกระบวนการเก็บข้อมูล ผู้วิจัยน้าผลลัพธ์ที่ได้มา
วิเคราะห์ข้อมูลทางสถิต ิ
 5.2 อาสาสมัครเซ็นยินยอมการเข้าร่วมงานวิจัย 
 5.3 อาสาสมัครได้รับการประเมินร่างกายด้วยวิธีการทางกายภาพบ้าบัด 
 5.4 อาสาสมัครรับวัดระยะห่างของไหล่จากผนังจากผู้ช่วยวิจัยและการทดสอบความตึงตัว
ของเส้นประสาทแขนจากผู้วิจัย 
  5.5 น้าผลลัพธ์ที่ได้มาวิเคราะห์ข้อมูลทางสถิติ 
  
6. ประโยชน์ที่คาดว่าจะเกิดขึ นต่ออาสาสมัครจากการท้าวิจัย 
 ความสัมพันธ์ระหว่างระยะห่างของไหล่จากผนัง กับความตึงตัวของเส้นประสาทแขน 
สามารถใช้เป็นข้อมูลส้าหรับแนะน้าการปรับเปลี่ยนท่าทางหรือการยืดกล้ามเนื อหน้าอกมัดเล็กในผู้ที่มี
ท่าทางห่อไหล่ที่ส่งผลต่อความตึงตัวของเส้นประสาทอัลน่า 

  
7. สิ่งที่อาสาสมัครจะต้องปฏิบัติและไม่ปฏิบัติระหว่างการศึกษา และระยะเวลาของการวิจัย 
 ระหว่างการทดสอบความตึงตัวของเส้นประสาทเมื่อท่านเริ่มมีอาการเปลี่ยนแปลงไปจากเดิม
ควรบอกกับผู้วิจัยทันที การให้ข้อมูลด้านความเจ็บปวด หรือปัญหาท่ีตรงกับความเป็นจริง 
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8. ความเสี่ยงหรืออันตรายที่จะเกิดขึ นและหรือความไม่สะดวกสบายของอาสาสมัครที่อาจได้รับและ
มาตรการที่ผู้วิจัยเตรียมไว้ป้องกัน  
 เนื่องจากการทดสอบ upper limb neural tissue tension test อาจท้าให้อาสาสมัครมีอาการ
ปวด ชา ตามทางเดินของเส้นประสาทเส้นนั น เพื่อเป็นการป้องกันการบาดเจ็บที่จะเกิดขึ นต่อ
เส้นประสาท ผู้วิจัยได้ก้าหนดให้อาสาสมัครแจ้งอาการทันทีที่ต้าแหน่งเริ่มต้นของการตอบสนองขณะ
ทดสอบ upper limb neural tissue tension test และผู้วิจัยจะหยุดการทดสอบทันที อาการต่างๆ 
ดังกล่าวจะลดลงทันทีและหายเป็นปกติภายใน 2 นาที หากอาสาสมัครยังคงรู้สึกว่ามีอาการปวด ชา 
ดังกล่าวค้างอยู่หลังการพัก จะได้รับการประคบเย็น เป็นเวลา 5-10 นาที และอยู่ในความดูแลของ
ผู้วิจัยจนกว่าอาการจะลดลงเป็นปกติ 

 
9. กรณีเกิดภาวะแทรกซ้อนที่เกี่ยวข้องกับการวิจัยผู้วิจัยจะให้การดูแลรักษาพยาบาลหรือชดเชย
อาสาสมัครอย่างไร 
 9.1 ยุติการเข้าร่วมงานวิจัยของอาสาสมัครทันที 
 9.2 ผู้วิจัยจะให้การรักษาในเบื องต้น และให้ค้าแนะน้า วิธีการปฏิบัติตน การดูแลรักษาเพื่อ
บรรเทาอาการตามความเหมาะสมของแต่ละบุคคล 

 
10. กรณีการทดสอบยาในอาสาสมัครที่เป็นผู้ป่วย เมื่อผลการวิจัยพบว่ายานั นเป็นประโยชน์ ภายหลัง
การสิ นสุดโครงการวิจัย ผู้วิจัยจะให้การสนับสนุนกับอาสาสมัครต่อไปหรือไม่อย่างไร และระยะเวลา
นานเท่าไร - 
 
11. ในกรณีที่มีการรักษาหลายรูปแบบให้ระบุทางเลือกอ่ืนและเปรียบเทียบข้อดี, ข้อเสีย ของวิธีวิจัย 
 - 

 
12. การให้ค่าตอบแทนเป็นเงิน ควรระบุจ้านวนและจ้านวนครั งที่ให้อาสาสมัคร 
 ในการศึกษาครั งนี ไม่มีค่าตอบแทน 

 
13. การรักษาความลับเกี่ยวกับอาสาสมัคร 
 ข้อมูลของอาสาสมัครแต่ละรายจะถูกเก็บเป็นความลับ โดยน้าเสนอผลลัพธ์ของข้อมูลเป็น
แบบภาพรวม ไม่มีการระบุเจาะจงเป็นรายบุคคล    
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14. สิทธิของอาสาสมัครในการถอนตัวออกจากโครงการเมื่ อไรก็ ได้  โดยไม่กระทบต่อการ
รักษาพยาบาลของอาสาสมัครที่เป็นผู้ป่วย 
 ท่านสามารถออกจาการเข้าร่วมโครงการได้ทุกเมื่อ 

  
16. แหล่งทุนวิจัย  
 ผู้วิจัยได้รับทุนสนับสนุนการท้าวิจัยจาก บัณฑิตวิทยาลัย มหาวิทยาลัยศรีนครินทรวิโรฒ ชื่อ
ทุน i-Thesis งบปีการศึกษา 2560 

 
17. โครงการวิจัยได้รับความเห็นชอบจากคณะกรรมการจริยธรรมการวิจัยในมนุษย์ จากคณะกรรมการ
จริยธรรมการวิจัยในมนุษย์ จากคณะกายภาพบ้าบัด มหาวิทยาลัยศรีนครินทรวิโรฒ 
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APPENDIX D 
CONSENT FORM 

หนังสือให้ความยินยอมเข้าร่วมในโครงการวิจัย 
วันที่ ……………….…… 

 
ข้าพเจ้า…………………………………อาย…ุ………ปี อยู่บ้านเลขที่…..…………………

ถนน……….......หมู่ที่……..……….แขวง/ต้าบล…………….….………....เขต/อ้าเภอ…..……………
จังหวัด…………………….......................โทรศัพท์......................................................................... 

 
ขอท าหนังสือนี้ให้ไว้ต่อหัวหน้าโครงการวิจัยเพื่อเป็นหลักฐานแสดงว่า 
 ข้อ 1. ข้าพเจ้า ได้รับทราบโครงการวิจัยของ นางสาววรวีร์ เต็มพร้อม  
 เรื่อง (ภาษาไทย)   ความสัมพันธ์ระหว่างการตึงตัวกล้ามเนื อหน้าอกมัดเล็กกับการตึงตัวของ
เส้นประสาทอัลน่า 
 (ภาษาอังกฤษ) The relationship between pectoralis minor tightness and ulnar nerve 
tension  
 ข้อ 2. ข้าพเจ้า ยินยอมเข้าร่วมโครงการวิจัยนี  ด้วยความสมัครใจ โดยมิได้มีการบังคับขู่เข็ญ 
หลอกลวงแต่ประการใด และจะให้ความร่วมมือในการวิจัยทุกประการ 
 ข้อ 3. ข้าพเจ้า ได้รับการอธิบายจากผู้วิจัยเกี่ยวกับวัตถุประสงค์ของการวิจัย วิธีการวิจัย 
ประสิทธิภาพ ความปลอดภัย อาการหรืออันตรายที่อาจเกิดขึ น รวมทั งแนวทางป้องกันและแก้ไข หาก
เกิดอันตราย ค่าตอบแทนที่จะได้รับ ค่าใช้จ่ายท่ีข้าพเจ้าจะต้องรับผิดชอบจ่ายเอง โดยได้อ่านข้อความที่
มีรายละเอียดอยู่ในเอกสารชี แจงผู้เข้าร่วมโครงการวิจัยโดยตลอด อีกทั งยังได้รับค้าอธิบายและตอบข้อ
สงสัยจากหัวหน้าโครงการวิจัยเป็นที่เรียบร้อยแล้ว และตกลงรับผิดชอบตามค้ารับรองใน ข้ อ  5      ทุ ก
ประการ  
 ข้อ 4. ข้าพเจ้า ได้รับการรับรองจากผู้วิจัยว่าจะเก็บข้อมูลส่วนตัวของข้าพเจ้าเป็นความลับ จะ
เปิดเผยเฉพาะผลสรุปการวิจัยเท่านั น 
 ข้อ 5. ข้าพเจ้า ได้รับทราบจากผู้วิจัยแล้วว่า หากมี อันตรายใด ๆ อันเกิดขึ นจากการวิจัย
ดังกล่าว  ข้าพเจ้า จะได้รับการรักษาพยาบาลจากคณะผู้วิจัย โดยไม่คิดค่าใช้จ่ายและจะได้รับค่าชดเชย
 รายได้ที่สูญเสียไปในระหว่างการรักษาพยาบาลดังกล่าว ตลอดจน  มีสิทธิ์ได้รับค่าทดแทน
ความพิการที่อาจเกิดขึ นจากการวิจัยตามสมควร 
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/ ข้าพเจ้า..... 
 

 ข้อ 6. ข้าพเจ้า ได้รับทราบแล้วว่าข้าพเจ้ามีสิทธิ์จะบอกเลิกการร่วมโครงการวิจัยนี  และการ
บอกเลิกการ ร่วมโครงการวิจัย จะไม่มีผลกระทบต่อการดูแลรักษาโรคที่ข้าพเจ้าจะพึงได้รับต่อไป 
 ข้อ 7. หากข้าพเจ้ามีข้อข้องใจเกี่ยวกับขั นตอนของการวิจัย หรือหากเกิดผลข้างเคียงที่ไม่พึง
ประสงค์ จากการวิจัย สามารถติดต่อกับนางสาววรวีร์ เต็มพร้อม ที่อยู่ 48/269 หมู่ที่ 6 ต้าบลกระทุ่ม
ล้ม อ้าเภอสามพราน จังหวัดนครปฐม เบอร์โทรศัพท์ 083-5906652 
 ข้อ 8. หากข้าพเจ้า ได้รับการปฏิบัติไม่ตรงตามที่ระบุไว้ในเอกสารชี แจงผู้เข้าร่วมการวิจัย 
ข้าพเจ้าจะสามารถติดต่อกับประธานคณะกรรมการจริยธรรมส้าหรับการพิจารณาโครงการวิจัยที่ท้าใน
มนุษย์หรือผู้แทนได้ที่ คณะกายภาพบ้าบัด มหาวิทยาลัยศรีนครินทรวิโรฒ องครักษ์ จ.นครนายก 
 ข้าพเจ้าได้อ่านและเข้าใจข้อความตามหนังสือนี โดยตลอดแล้ว เห็นว่าถูกต้องตามเจตนาของ
ข้าพเจ้า จึงได้ลงลายมือชื่อไว้เป็นส้าคัญพร้อมกับหัวหน้าโครงการวิจัยและต่อหน้าพยาน 
 
 
ลงชื่อ …………………………………..  ลงชื่อ …..…..……………………..…                            

(………………………………....)         (…………………………….......) 
              ผู้ยินยอม   ผู้ให้ข้อมูลและขอความยินยอม/หัวหน้าโครงการวิจัย          

ลงชื่อ …………………………………พยาน    ลงชื่อ ……………………………พยาน 
      (…………………………………… )                        (…………………………………… ) 
ในกรณีที่ผู้เข้าร่วมการวิจัย อ่านหนังสือไม่ออก ผู้ที่อ่านข้อความทั งหมดแทนผู้เข้าร่วมการวิจัยคือ  
นางสาววรวีร์ เต็มพร้อม จึงได้ลงลายมือชื่อไว้เป็นพยาน     
ลงชื่อ …………………………………พยาน 
    (…………………………………….) 
 
หมายเหตุ  
1.   กรณีผู้ยินยอมตนให้ท้าวิจัย ไม่สามารถอ่านหนังสือได้ ให้ผู้วิจัยอ่านข้อความในหนังสือให้ความ        
ยินยอมนี ให้แก่ผู้ยินยอมตนให้ท้าวิจัยฟังจนเข้าใจแล้ว และให้ผู้ยินยอมตนให้ท้าวิจัยลงนาม หรือ พิมพ์
ลายนิ วหัวแม่มือรับทราบ ในการให้ความยินยอมดังกล่าวด้วย 
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