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 Myofascial pain syndrome (MPS) is one of the most common 
causes of musculoskeletal pain. Among various therapeutic approaches, 
the simultaneously combined treatment using ultrasound and 
transcutaneous electrical nerve stimulation (or US-TENS) may provide a 
novel curative strategy for MPS victims. We assessed the simultaneously 
combined treatment using ultrasound and transcutaneous electrical 
nerve stimulation (or US-TENS) in comparison with solely therapeutic 
ultrasound (US) for treatment of MPS in upper trapezius muscle. This 
study was a randomized single-blind placebo control trial, conducting at 
Sirindhorn National Medical Rehabilitaion Centre (SNMRC). 

 The MPS patients who met the inclusion criteria of the study were 
randomized into two groups. Participants had received ten treatment 
sessions of US-TENS (intervention group) or US with sham TENS (control 
group) for two weeks. They were assessed for pressure pain threshold 
(PPT). Visual analogue scale at rest (VAS-R) and that during activity (VAS-
A) on the first day and the day after ten treatment sessions were also 
evaluated by the blind assessor. Among 19 participants who received US-
TENS showed increase of PPT by 9.6%, reduction of VAS-R and VAS-A by 
57.0% and 56.2%, respectively. In control group, 20 participants had the 
elevation of PPT by 17.9%, decrease of VAS-R and VAS-A by 64.2% and 
50.7%, respectively. However, the therapeutic tendencies between US-
TENS and US were comparable by which there were no differences in 
average change of PPT and both VAS values (P > 0.05) between these two 
groups.   Either US-TENS or therapeutic US was effective when being 
used as physiotherapy for acute and sub-acute MPS. However, there was 
no significant difference found between these two types of treatment. 
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CHAPTER I 

INTRODUCTION 

1.1 Rationale and backgrounds 

 Myofascial pain syndrome (MPS), one of the common regional 

pain syndromes [1, 2], can be a prominent cause of disability, reduced 

quality of life and time lost from work. It is characterized by painful 

condition of musculoskeletal system, which is developed by myofascial 

trigger point (MTrP). MTrP is defined as hyperirritable spot in a taut band 

of skeletal muscle, which is painful on compression and can produce 

typical referred pain, stiffness, motor dysfunction and other disabilities 

[3, 8-12]. The actual pathophysiologic mechanism of MPS is still unclear 

[10, 11, 12]. Therefore, the principle of MPS management has largely 

focused on alleviation of pain and tightness of affected muscle by 

inactivating active MTrPs. Many treatment approaches are available for 

trigger point pain including invasive and non-invasive treatments [4, 5, 

7]. Various studies recommend the rehabilitation program for MPS 

patients particularly on correction of muscle shortening by targeted 

stretching, strengthening of affected muscles, and improvement of 

aggravating postural and biomechanical factors [7, 13]. Physical 

modalities can also be useful in decreasing pain, allowing the patient to 

participate in an active exercise program [6]. A variety of techniques with 

different procedures have been demonstrated to be effective in some 

patients such as MTrPs injection, dry needling, acupuncture, massage, 

acupressure and physical agents [4, 7]. Therapeutic ultrasound (US) is 

one of the most frequently used physical modalities in patients with 

musculoskeletal conditions [15, 19]. The physiologic effects of US 

primarily relate to the resolution of trigger point pain. In this context, US 

generally alters nerve conduction velocity, increases muscle 

temperature, promotes connective tissue extensibility, and enhances 

blood flow [15, 20]. Electrotherapy is also considered as another type of 

effective physical modality which may have a critical role in central 

sensitization mechanism and gate control theory of pain modulation [16]. 



   
 

Transcutaneous electrical nerve stimulation (TENS) is one type of the 

most regularly employed electrotherapy [13, 16-18]. The use of TENS in 

treatment of MPS is mainly based on the concept of non-painful 

transcutaneous stimulus which can lead to analgesia.  

 In addition, electrotherapy is believed to give strong analgesic 

effects including increased pain threshold and promotion of muscle 

relaxation by both central inhibition of sympathetic nerve system and 

peripheral stimulus habituation [17, 18]. Due to the fact that US and 

TENS have distinct effects on MPS, the notion in simultaneous 

combination of these two regimes has been developed in the present 

study.   

 Also, in recent clinical practice, many physicians prefer to prescribe 

two concurrent therapies in musculoskeletal disorders despite the 

insufficient scientific evidence to prove this assumption. While the cost 

of these two approaches is different, the combination treatment is likely 

to be more expensive than the conventional US. 

 The objective of this investigation is to clarify if the US-TENS would 

give different effective outcome when comparing to the solely employed 

US for the treatment of acute and sub-acute MPS in upper trapezius 

muscle using randomized clinical trial. 
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CHAPTER II 

LITERATURE REVIEW 

2.1 Review of Related Literatures 

 MPS is a frequent pain conditions encounter in clinical practices 

[1]. However, this condition is often under-diagnosis, and the 

management is also inadequate or delay, and providing negative 

consequences. Because of the knowledge of MPS such as definition, 

pathophysiology, diagnostic criteria, and nature of disease are still 

unclear. To date, the definitions initially offered by Simons et al. stay the 

dominant definition of MPS and of MTrPs [31]. Simons et al. described an 

MPS as a “complex of sensory, motor and autonomic symptoms that are 

caused by myofascial trigger points” [8, 9, 31]. For MTrPs were defined as 

“spots of exquisite tenderness and hyperirritability in muscles or their 

fascia, localized in taut, palpable bands, which mediate a local twitch 

response of muscle fibers under a specific type of palpation (called 

snapping) and, if sufficiently hyperirritable, give rise to pain, tenderness 

and autonomic phenomena as well as dysfunction in areas usually 

remote from their site, called targets” [31]. Pathophysiology of 

myofascial pain is not well understood. Current research supports 

sensitization of low-threshold, mechano-sensitive afferents associated 

with dysfunctional motor endplates in the area of the MTrPs projecting 

to sensitized dorsal horn neurons in the spinal cord [3, 10, 11]. 

 MPS is still required codification of diagnostic criteria, which might 

be developed on the basis of international multi-center studies or expert 

consensus meetings [6]. Nowadays, many MPS studies principal use 

diagnostic criteria for MTrPs by following the findings of Simon et al. [8, 

9, 10] and Gerwin et al. [32]. 

 Management of MPS has mainly focused on two principle targets; 

first is treatment of MTrPs and the latter is removal of causative or 

perpetuating factors. For MTrPs therapy, there are various handlings 

currently embraced for the deactivation of MTrPs. In consideration of the 



   
 

equivocal definition of MTrPs and the lack of uniformity in using 

diagnostic criteria, the results of different studies and reviews revealed a 

variety of modalities and techniques as being effective or ineffective [6, 

7, 18, 19]. Any therapy for MPS/MTrPs cannot be considered as definitive 

treatment without identification and modification of factors that have 

aggravated MTrP formation. Thus, any unusual postural attitude and 

incorrect muscle activity should be adjusted. 

 In addition, treatment outcomes measure in MPS is mostly pointed 

on evaluation of pain sensitivity. A number of studies have been 

performed to evaluate sensory changes at by measuring pain thresholds 

to different stimuli applied. A decrease pressure pain threshold (PPT) at 

the MTrP has been documented by several studies [13, 23]. Other 

aspects should be monitored such as functional ability, quality of life, 

recurrent rate etc. Several reviews suggested further placebo-controlled 

trials are required to prove the usefulness of conventional and recently 

proposed interventions for MTrPs [6, 18, 19]. 

 There is currently a lack of reliable scientific evidence to support 

the effectiveness of this simultaneous combination therapy. Several trials 

suggested the effectiveness of combined therapy with pulsed US and 

electrotherapy on pain and sleep in fibromyalgia [14, 33]. They reported 

significant improvement in pain sensitivity and subjective/ objective 

sleep inventories. Therefore, it is important to assess the therapeutic 

effect of this relatively new modality comparing with the conventional 

method 
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CHAPTER III 

RESEARCH METHODOLOGY 

3.1 Research Questions 

Primary research question 

 Is there any difference in therapeutic outcome between two 

therapeutic approaches (US-TEN and US) by pressure pain threshold 

(PPT) measuring? 

Secondary research question 

1.  Is there any difference in VAS evaluating between two treatment 

approaches (US-TEN and US)? 

2.  Is the number of total consumption of acetaminophen in both groups 

different from each other? 

3. Is there any alternative treatment (co-intervention) occurring in both 

two groups during treatment period? 

3.2 Research Objectives 

Primary objective 

 We assessed the effectiveness of simultaneously combined 

treatment using ultrasound and transcutaneous electrical nerve 

stimulation (or US-TENS) in comparison with solely therapeutic 

ultrasound (US) for treatment of acute and sub-acute MPS in upper 

trapezius muscle.  

Secondary objectives 

1. We also compared the patient’s complaint in pain intensity by VAS 

evaluating between both groups. 

2. We evaluated the total consumption of acetaminophen between these 

two groups.  



   
 

3. We monitored the other alternative treatments or co-intervention 

(e.g. superficial heat, massage, topical analgesic drug, other modality) 

during treatment period in both two groups.  

3.3 Hypothesis 

Research hypothesis 

  The average change of PPT values in US-TENS group comparing 

with those of US group should be similar. 

Statistical hypothesis 

 Null hypothesis  Ho: µt = µc 

 Alternative hypothesis Ha: µt ≠ µc 

Where µt: mean change of PPT in US-TENS group or intervention group 

   µc: mean change of PPT in US or control group 

3.4 Conceptual Framework 

 

Figure 1 Illustration of conceptual framework 
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3.5 Keywords 

myofascial pain syndrome, ultrasound, TENS, combine therapy, 

randomized control trial 

3.6 Operational Definitions 

1. This current study used diagnostic criteria for MTrP by following the 

findings of Simon et al. [8, 9, 10] and Gerwin et al. [32]. 

Essential criteria for identifying an active or latent MTrP include the 

following: 

 - Palpable taut band if the muscle is accessible 

 - Exquisite spot tenderness (hypersensitive tender spot) of a 

nodule in a taut band 

 - Reproduction of the typical referred pain pattern of the MTrPs in 

response to compression 

 - Local twitch response provoked by the snapping palpation of the 

taut band 

 - Spontaneous present of typical referred pain pattern and/or 

patient recognition of the referred pain as familiar (active MTrP) 

 - Painful limit to full ROM stretch of the involved muscle 

2. Simultaneous combine of ultrasound and transcutaneous electrical 

nerve stimulation (US-TENS) is the one type of physical agent which 

provides many options/parameters of electrotherapy and/or ultrasound 

therapy in one unit. Therapists can use these two components 

independently or in combination pattern. 

3.7 Research Design 

 Randomized double (patient-assessor) blinded controlled trial 
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3.8 Research Methodology 

 3.8.1 Population and Sample 

Population 

 Target population: Acute and Sub-acute MPS patients 

 Study population: MPS patients who met the diagnostic criteria of 

this study 

Sampling process 

 Setting: Out-patient rehabilitation clinic at Sirindhorn National 

Medical Rehabilitation Centre (SNMRC) 

 All patients who complained of acute and sub-acute muscle pain 

around shoulder were evaluated. 

 Patient who met the full filled diagnostic criteria of MPS in upper 

trapezius muscle (s) and compatible with the study inclusion/exclusion 

criteria after taking history and physical examination was recruited. 

 3.8.2 Inclusion Criteria/Exclusion Criteria 

Inclusion criteria 

- Age ≥ 20 years old 

- Has muscle pain around unilateral or bilateral shoulder region persisted 

≥ 1 week but less than 6 months before recruitment time, first or 

recurrence episodes 

- Baseline VAS ≥ 4 at upper trapezius muscle (choose the more severe 

pain if participant has bilateral sides) 

- Full filled criteria for diagnosis of MPS in upper trapezius muscle 

Exclusion criteria 

- During the past 4 weeks had received injection or physical therapy at 

upper trapezius muscle or shoulder area 
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- Had experience of US combine TENS 

- Had history of accidence or severe trauma to shoulder region 

- Had serious musculoskeletal condition that need surgical intervention 

or oral anti-inflammatory drug such as acute shoulder subluxation, 

abnormal neurological examination, cervical radiculopathy. 

- Insensate skin, skin infection or sensory impairment around shoulder 

area 

- Had contraindication for U/S such as cardiac pacemaker, implantation, 

malignancy in relevant area, bleeding disorder, acute inflammatory 

musculoskeletal disease, pregnancy, lactation 

- Unable to communication 

- Unable to complete treatment session and follow protocol 

 3.8.3 Sample Size Estimation 

 Estimation of the sample size was based on the type of primary 

outcome measurement. Since this study compared mean change from 

baseline of PPT between groups 

 The following formula for comparing of the two independent 

means was used. 

   n / group =  2σ2 [Z α + Z β]2 

         (µ c - µ t) 
2 

 Where α = type 1 error = 0.05 (2 sided), Z α = 1.96 

     β = type 2 error = 0.20, Z β = 0.84 (power 80%) 

              µ c = average change of PPT value of control group 

     µ t = average change of PPT value of intervention group 

     σ = standard deviation of PPT value from control and 

intervention groups   
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 From literature review; there were several investigation exploring 

therapeutic effect of combine therapy [13, 15]. The substantial 

difference of PPT values between two groups was at least 0.85, the 

standard deviation of PPT values was 0.9. We used two-sided analysis so 

α of 0.05, power of study is 80%. So the number of patients per group is 

equal 

   n = 2 (0.9)2 (1.96 + 0.84)2       = 18 / group 

                 (0.85)2 

 Assumptions of 10% drop out rate; the sample size per group will 

be equal. Sample size in each group was 20. Finally, total sample size was 

40. 

 3.8.4 Randomization and Allocation Concealment 

 This study applied computer-generated mixed-size block 

randomization and allocation concealment with opaque envelopes. 

 3.8.5 Blinding Method 

 We assigned placebo/sham TENS (placed skin electrode with turn-

off electrical current unit) in control group for participant’s masking or 

blinding and blinded assessor who measured primary outcome (PPT) at 

baseline and the day after complete treatment session. 

 3.8.6 Research Instruments 

1. Simultaneous combination of ultrasound - electrotherapy machine – 

Sonopuls 492 (Enraf-Nonius, Lisburn, UK) containing US apparatus 

incorporated with electrotherapy unit was used in this study. It consists 

of treatment ultrasound head with a surface area of 5.8 cm2, ERA 

(Effective Radiating Area) of 5.0 cm2, BNR (Beam Non-uniform Ratio) as 

5.0 and electrotherapy unit. The output is selected as either constant 

current or constant voltage.  
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Figure 2.1 Illustration of combination ultrasound-electrotherapy machine 

2. Pressure algometer or Dolorimeter for PPT measure – Baseline 

instrument push-pull dolorimeter SKU 12-0304 (Fabrication Enterprises, 

New York, USA). It consists of a gauge that is attached to a round tip with 

1 cm in diameter. The gauge is calibrated in kg/ cm2 and ranges from 1 to 

10 kg/ cm2 (Figure 2.2).          

                      

    

Figure 2.2 Illustration of pressure algometer or dolorimeter 

 All instruments in research were calibrated and validated annually.  

 3.8.7 Interventions 

 All participants were randomly allocated into two groups as 

follows;                                     

 Group 1 (n = 20): participants were received the US-TENS 

(intervention or US-TENS group). Sonopuls 492 (Enraf-Nonius, Lisburn, 
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UK) containing US apparatus incorporated with electrotherapy unit was 

used in this study. It consists of treatment ultrasound head with a surface 

area of 5.8 cm2, ERA (Effective Radiating Area) of 5.0 cm2, BNR (Beam 

Non-uniform Ratio) as 5.0 and electrotherapy unit. The output is selected 

as either constant current or constant voltage. US-TENS regime was 

conducted using US parameters (as continuous mode, 1 MHz in 

frequency and 1 w/cm2 for intensity and circular stroking of sound head 

over affected upper trapezius muscle throughout treatment period)  in 

parallel with selective TENS settings (pulse frequency 100-150 pps, pulse 

duration 50- 80 µs and adjust amplitude as produce tingling for 10 

minutes). The skin electrode was placed near the active trigger in area of 

trapezius muscle. 

 Group 2 (n = 20): participants were treated with solely US (control 

group or the therapeutic US combine sham TENS group) using Sonopuls 

492 with similar US parameters to those in group 1. However, it 

functioned without any TENS settings. A skin electrode was placed in the 

same manner to that in the intervention group but with no electric 

output throughout the 10 minutes-treatment period. 

 All participants were received 10 consecutive treatments within 2 

weeks. Additionally, all participants were obtained a home-based 

exercise program including proper stretching exercises of trapezius 

muscle and medications containing a package of topical analgesic drug 

and 20 tablets of acetaminophen. The coordinator individually monitored 

participants’ symptoms and usage of analgesic drugs before proceed the 

next treatment session. 

 The intervention would be terminated as following conditions; 

1. If the participants have progressive pain until they cannot be 

tolerated. 

2. If the participants have full recovery from pain at affected upper 

trapezius muscle (by subjective reply or VAS as zero). 
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3. If the participants request to terminate the intervention in any reason 

before 10 session of treatment without sign of improvement or full 

recovery as describe in second condition. 

 In case of early termination, the participant was re-evaluated 

immediately and early proper management or further treatment should 

be done in condition of treatment failure. 

 We controlled contamination by education, design and following 

standardized of procedures and regular monitoring throughout the 

period of data collection. 

 This study attempted to control co-intervention by allowing 

symptomatic treatment such as acetaminophen, hot pack, stretching 

exercise or other analgesic medications during 2 weeks of treatment 

period. Participants should encourage informing the other alternative 

treatment or co-intervention during treatment period (e.g. method, 

dose, frequency of other treatment) and be recorded in case record 

form. 

3.9 Data Collection 

1. Demographic data; age (years), gender, occupation, duration of 

symptom (weeks) 

 All participants were interviewed by the researcher. 

2. Baseline characteristics;  

 - Baseline VAS-R and VAS-A with identifying type of activity 

 All participants were encouraged estimating their pain intensity 

into VAS and clarification both VAS-R and VAS-A values by using VAS 

score card. 

 -  Baseline PPT (kg/cm2) 

 The procedure of PPT measure was conducted by well-trained 

assessor who identified active MTrP before placing the tip of algometer 
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on the selected MTrP. The pressure of compression was increased 

gradually at a speed of approximately 1 kg/s. Each participant was asked 

to reply ‘‘yes’’ as soon as he or she began to feel pain or any discomfort. 

The assessor stopped compression and recorded the actual pressure. The 

participant was asked to remember this level of pain and was applied the 

same criterion for the next measurement. Three repetitive assessments 

at an interval of 60 seconds were performed at the same site. The 

average value of 3 readings (kg/cm2) was used for data analysis. 

3. Primary outcome variable; 

 - Average changes of PPT values (from baseline to completion of 

treatment); the calculation equation was PPT diff = PPT time (i) – PPT baseline 

 All participants were assessed PPT measure two times (baseline 

and completion of treatment) by the same assessor.  

4. Secondary outcome variables; 

 - Average changes of VAS-R and VAS-A values from baseline to 

treatment completion were calculated. 

 - The total consumptions of acetaminophen tablet during 

treatment session were recorded. 

 - Participant’s information in scope of alternative treatment/        

co-intervention during treatment period was also analyzed. 

 All secondary outcome measures were interviewed and recorded 

by the researcher on the appointment day after completion of treatment 

session. 
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3.10 Research Administration 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 3 Illustration of research administration  

Eligible Upper trapezius MPS participant was Informed research 

detail,  gave consent form, educated stretching exercise 

US-TEN or intervention 

group 

n = 20 

 

Excluded base 

on study 

criteria by 

researcher 

US - sham TENS or 

Control group 

n = 20 

 

Follow up after complete treatment session at 2nd week by blinded assessor  

 Primary outcome – PPT (blinded assessor) 

 Secondary outcomes – VAS-R, VAS-A, total consumption  of 

acetaminophen tablet usage and detail of alternative treatment/co-

intervention during treatment period 

 

Randomized and allocated into 2 groups by open the opaque 

envelopment and appoint the evaluating day 

Baseline measurement of PPT, VAS-R and VAS-A 

 MPS Patients from OPD (SNMRC) 
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3.11 Data Analysis 

1. Demographic data and baseline variables  

 The demographic and baseline data were analyzed by descriptive 

statistics. Gender, occupation and duration of symptom were described 

in frequency of distribution. The continuous data (age, baseline VAS-R, 

VAS-A and PPT) were tested for normal distribution. The mean (±SD) or 

median (IQR) was used for describing data as appropriate. 

Variable Type of variable Statistic 

Age (years) 

Gender (male/female) 

Occupation  

Duration of symptom 

(week) 

Baseline PPT (kg/cm2) 

Baseline VAS-R 

Baseline VAS-A 

Continuous 

Categorical 

Categorical 

Continuous 

Continuous 

Continuous 

Continuous 

Mean (±SD) 

Frequency,% female 

Frequency,% 

Mean (±SD)              

Mean (±SD) 

Mean (±SD) 

Mean (±SD) 

 The level of significance in all analyses was set at 5%. Analyses 

were performed using Social Package of Social Sciences (SPSS) for 

Windows statistical software (version 11.5, SPSS Inc., Chicago, USA). 

2. Primary and secondary outcome variables 

 The average changes of PPT, VAS-R and VAS-A values were 

assessed for normal distribution using one sample Kolmogorov-Smirnov 

test. 

 The independent t-test was used to analyze the average changes 

of PPT, VAS-R and VAS-A values between two groups (difference, P-value 

and 95% CI). 
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 The participant’s information of alternative treatment/co-

intervention during treatment period was described. 

3.12 Ethical Consideration 

1. This study was approved by the ethical committee of Sirindhorn 

National Medical Rehabilitation Centre (SNMRC) before the study would 

be done.   

2. The participants were informed point of the study, risk and benefit and 

informed consent is needed. However, they could withdraw from the 

study at anytime. 

3. There was a lot of personal data. All data was kept in a personal 

computer belongs to the investigator. The entrance to the data will need 

a password.    

4. Results of the study were presented in general, not as individual data. 

3.13 Limitation 

1. The main purpose of this study was comparing therapeutic effect 

between two interventions by pain relief in short-term period. We did 

not concern about other aspects such as functional outcome, quality of 

life, recurrent rate and psychosocial aspect.  

2. It was impossible for blinding the physiotherapist regarding the type of 

intervention. However, the research therapists should follow the 

standard of procedure and research protocol. 

3.14 Expected benefit of the study 

 The results of this current study should be useful for the physicians 

in decision making in MPS management. 
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CHAPTER IV  

RESULTS 

4.1 Participants characteristics and treatment 

 Sixty-five MPS participants were initially enrolled in this study. 

There were 23 participants who did not meet the inclusion criteria and 2 

participants declined to participate program. Total 40 participants were 

randomly allocated into 2 groups, each consisted 20 participants.  There 

was only one participant dropped out from the intervention group due to 

common cold after 2nd treatment session. Finally, data from 19 

participants in intervention group and 20 participants in control group 

were analyzed, as shown as a flowchart in Figure 4. The demographic and 

baseline characteristics data of both groups were presented in Table 1. 

There was no significant difference between 2 groups at baseline with 

respect to age, sex, duration of pain, affected side, PPT, VAS-R and VAS-A 

values. 

Table 1 Baseline characteristics 

Characteristics 
 

Participants randomized 
to intervention 

Participants completing 
intervention* 

 US combine 
TENS 

(n = 20) 

US combine 
sham TENS 

(n = 20) 

 US combine 
TENS 

(n = 19) 

US combine 
sham TENS 

(n = 20) 
      
Age, yrs 39.65 + 13.93 39.50 + 12.74  38.95 + 13.95 39.50 + 12.74 
Gender,% female 18 (90) 17 (85)  17 (89.5) 17 (85) 
Duration, week 4 + 2.59 5.35 + 4.99  4.05 + 2.50 5.35 + 4.99 
Side, right 17 (85) 13 (65)  16 (84.2) 13 (65) 
Baseline PPT, 
kg/cm2 

2.59 + 0.72 2.68 + 0.96  2.58 + 0.73 2.68 + 0.96 

Baseline VAS-R 3.68 + 1.29 3.63 + 2.21  3.60 + 1.28 3.63 + 2.21 
Baseline VAS-A 
 

6.14 + 1.08 6.35 + 1.16  6.19 + 1.08 6.35 + 1.16 

Data are presented in mean + SD or number (%); US = therapeutic ultrasound, TENS = transcutaneous 

electrical nerve stimulation, PPT = pressure pain threshold, VAS = visual analogue scale, * One 

participant dropped out from intervention group. 

 



   
 

 

Figure 4 Illustration of flow diagram of subject progress through the 

phase of randomized trial    
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4.2 Outcome of treatment 

Primary outcome analysis: PPT 

 Average baseline PPT value in the intervention group was 2.58 (± 

0.73). After the completion of 10 treatment sessions, it increased by 

9.6%. We found a similar trend for a control group by which average 

change of PPT also raised by 17.9%. Average changes for both groups 

appeared in normal distribution according to analysis using one-sample 

Kolmogorov-Smirnov test. Thus, independent t-test was used to compare 

the difference in change of PPT. The average changes (± SD) of PPT were 

0.26 (±0.51) and 0.48 (±0.78) kg/cm2 in the intervention and control 

group, respectively. However, there was no statistically significant 

difference in mean change of PPT values between these two groups 

(0.23; 95%CI: -0.20 – 0.65, P = 0.29), as shown in Table 2.  

Secondary outcome measure: VAS-R, VAS-A, total consumption of 

acetaminophen and alternative treatment during treatment session 

 Average baseline VAS-R and VAS-A values in the intervention 

group were 3.60 (± 1.28) and 6.19 (±1.08), respectively. The control 

group had baseline VAS-R and VAS-A as 3.63 (± 2.21) and 6.35 (± 1.16), 

respectively.  After the achievement of 10 treatments, these values 

decreased by 57.0% and 56.2 %, respectively. We also detected a 

comparable tendency for the VAS-R and VAS-A values in the control 

group. There were 64.2 % and 50.7 % reduction of VAS-R and VAS-A 

values, respectively (Table 2). 

 We used independent t-test to compare the difference in VAS-R, 

VAS-A values and total consumption of acetaminophen. The mean (±SD) 

changes of the VAS-R value were 2.02 (±1.20) and 2.50 (±2.29) for the 

intervention and control group, respectively. There was no substantial 

difference in average change of VAS-R values between these two groups 

(0.47; 95%CI: -0.72 – 1.66, P = 0.42).  The mean (±SD) changes of the VAS-

A value were 3.45 (±1.79) and 3.26 (±2.28) in the intervention and 

control group, respectively. Similar to the observation of VAS-R values, 
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we found no considerable VAS-A value difference (-0.20; 95%CI: -1.52 – 

1.13, P = 0.76).  There was also no remarkable difference in total 

consumption of acetaminophen between these two groups (-0.36; 

95%CI:-2.45 – 1.74, P = 0.73), as revealed in Table 2. We found that our 

principle results (average change of PPT, VAS-R and VAS-A) included 

negative and positive values. Participants in both groups did not receive 

any alternative treatment or co-intervention during treatment period. 

Table 2 Comparison of all measures between two groups 

Outcomes 
 

Mean (±SD) P  value Different (95%CI) 

 US combine 

TENS 

(n = 19) 

US combine 

sham TENS 

(n = 20) 

   

      

Baseline      

   PPT, kg/cm2 

   VAS-R 

   VAS-A 

 

2.58 (0.73) 

3.60 (1.28) 

6.19 (1.08) 

2.68 (0.96) 

3.63 (2.21) 

6.35 (1.16) 

 0.72 

0.92 

0.57 

0.10(-0.45 – 0.64) 

-0.06(-1.22 –1.11) 

0.21(-0.51 – 0.92) 

 

Complete treatment 

   PPT, kg/cm2 

 

2.83 (1.02) 

 

3.16 (1.24) 

  

0.37 

 

0.33(-0.40 – 1.07) 

   VAS-R 1.58 (1.29) 1.23 (1.28)  0.40 -0.35(-1.18 – 0.48) 

   VAS-A 2.74 (1.91) 3.09 (1.97)  0.57 0.35(-0.91 – 1.62) 

   Number of 

acetaminophen usage 

 

Average change 

   PPT, kg/cm2 

   VAS-R 

   VAS-A 

 

2.21 (2.86) 

 

 

 

0.26 (0.51) 

2.02 (1.20) 

3.45 (1.79) 

1.85 (3.54)  

 

 

 

0.48 (0.78) 

2.50 (2.29) 

3.26 (2.28) 

 0.73 

 

 

 

0.29 

0.42 

0.76 

-0.36(-2.45 – 1.74) 

 

 

 

0.23(-0.20 – 0.65) 

0.47(-0.72 – 1.66) 

-0.20(-1.52 – 1.13) 

 

 

Data are presented in mean (±SD); US = therapeutic ultrasound, TENS = transcutaneous electrical 

nerve stimulation, CI = confidence interval, PPT = pressure pain threshold, VAS-R = visual analogue 

scale at rest, VAS-A = visual analogue scale during activity 
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CHAPTER V  

DISCUSSION 

 To our knowledge, this is the first study which assessed the 

effectiveness of the simultaneous combined treatment using US and 

TENS (US-TENS). The US and TENS techniques are the commonly 

accepted as non-invasive approaches for acute and sub-acute MPS 

victims. Therapeutic effects of US-TENS were compared with those of the 

conventional US in this study in order to provide the scientific evidence if 

the combined therapy would give different results.  

 We are mainly interested in the effect of pain relief, which could 

facilitate the better living of victims. Thus, the pain sensitivity was 

quantified using the PPT and VAS measures, which represented both 

objective and subjective indices for pain measurements, respectively. 

PPT measure has been proven in validity, reliability and reproducibility in 

pain evaluation [22 - 25]. There are previous reports showing the 

reduction of PPT in patients with pain related conditions such as active 

MPS and fibromyalgia comparatively with normal values [13, 23]. 

Evaluation of VAS is believed to be a simple and reliable method for pain 

estimating [29, 30], by which we can convert an uncountable value to a 

numbering data in the present study.  

 In this current study, we found that our principle findings, 

especially 95%CI indicated the insufficient power to illustrate the 

different between these two treatments. These might be because of 

inadequate sample size. There is a possibility that if we increase the 

number of samples, we might found the different between these two 

approaches in either superior or inferior directions. 

 However, we found that our participants had a mean increase of 

15% in PPT and the average reduction in VAS-R and VAS-A values were 60 

% and 53%, respectively. The within-group analysis, PPT values were 

increased by 9.6% and 17.9% in intervention and control group, 

respectively.   Results of VAS-R and VAS-A analysis revealed the reduction 



   
 

of 57% and 56 %, respectively in the intervention group and of 64% and 

51%, respectively in a control group. These also represented the 

analgesic effect of therapeutic ultrasound and US-TENS in MPS.  

 In context of ultrasound effects, our results were consistent with 

other studies showing therapeutic effects of US in MPS patients [15, 20]. 

There was a study which encouraged the usefulness of ultrasound in 

decreasing active trigger point pain sensitivity by 44% after complete a 

session of US treatment [15].  Another investigation also reported short 

term segmental anti-nociceptive effect by using low dose US [20]. In 

addition, many studies suggested the advantage of US in management of 

MPS as combination therapy with other modalities such as exercise, 

trigger point compression [14, 27]. There have also been several studies 

which documented TENS could provide the therapeutic effect in MPS [16, 

17, 26, 28]. Nonetheless, the knowledge of simultaneous combination 

therapy of TENS is largely unclear. The results of this study illustrated 

that the short-term therapeutic effect of the US-TENS approach had no 

substantial difference to that of US treatment. Another interesting point 

in our study is that the curative effect of US was slightly better than that 

of US-TENS. It is possible that the anti-nociceptive effect of TENS may 

develop very rapidly after treatment [13, 20, 26].  We, however, 

measured both PPT and VAS values at the completion of 10-treatment 

session which required at least 24 hours. Period of TENS effect 

monitoring should therefore be considered for further investigation as a 

critical factor as same as the TENS placement. Other reports indicated 

that applying TENS at the actual acupoint could lead to 39% reduction in 

pain sensitivity comparing with stimulation of the non-acupoint [16, 28].   

 For clinical implication, we support the usefulness of US as a 

treatment of choice in acute and sub-acute MPS patients. Either US-TENS 

or therapeutic US was valuable when being used as management for 

acute and sub-acute MPS.  The additional information of US-TENS on 

other relevant disability aspects such as limitation of motion and 

incapability in daily performance as well as the cost-effectiveness of this 

treatment is worthy of further investigation.     
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CHAPTER VI  

CONCLUSION 

 From this study, we conclude that either US-TENS or therapeutic 

US was effective when being used as physiotherapy for acute and sub-

acute MPS. We detected the increase of PPT and reduction in VAS (VAS-R 

and VAS-A) values in US and US-TENS. It is suggested that only US or US-

TENS treatments can improve pain sensitivity. We found from this study 

that results from US-TENS showed no significant difference to the 

conventional US treatment.  

 However, our results also suggested further investigations which 

maintain larger populations, different and adequate measurements such 

as immediate, short-term and long term effects, patient satisfaction, cost 

effectiveness and recurrent rate should be performed to illustrate the 

different therapeutic effects between these two treatments. 
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Case Record Form 

RCT ultrasound combine TENS in treatment of sub-acute MPS 

 

Participant ID  (HN)  _ _ / _ _ _ _                                     code _ _ _ _ 

 

Age   _ _   years  (MUST > 20 years-old)  

     

Gender    O 1.Male  O 2.Female  

 

Occupation (Describe) ___________________________________ 

 

        Complain of shoulder(s)/around shoulder(s) pain OR other area 

with shoulder(s) 

  O 1.Yes O 2. No    Exclude 

Duration of pain symptom (From 1month to less than 6 months) 

  O 1.Yes O 2. No    Exclude 

Estimate duration of pain symptom   _ _   (weeks) 

 

        Screening physical examination for identify TrP in upper trapezius 

muscle. Are there any myofascial trigger points or tender taut band in 

this participant?    (Performed by researcher) 

  O 1.Yes O 2. No    Exclude 

 

        Screening for full-field diagnosis of TrP in upper trapezius muscle 

(By researcher) – Meet these items as follow  put √ in O 

 Affected side O 1.Right  O 2.Left O3.Bilateral 

O Palpable taut band in upper trapezius muscle 

O Exquisite spot tenderness (hypersensitive tender spot) of a 

nodule in a taut band 

O Reproduction of the typical referred pain pattern of the 

lateral aspect of ipsilateral arm and lower neck/shoulder 
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O Spontaneous present of typical referred pain pattern 

and/or patient recognition of the referred pain as familiar 

(active TrP) 

O Local twitch response provoked by the snapping palpation 

of the taut band 

O Painful limit to full ROM stretch of the upper trapezius 

muscle 

 

 Screening (Follow by Exclusion criteria) – Perform by research 

assistant or researcher 

 Check  √  in O for each item after participant reply “No”, if 

participant reply “Yes” in any item should be excluded  

O  During the past 4 weeks had received injection or physical 

therapy at upper trapezius muscle or shoulder area  

 O Had experience of ultrasound combines TENS 

 O Had history of accidence or severe trauma to shoulder 

region 

 O Had serious musculoskeletal condition (need surgical 

intervention) eg. acute shoulder subluxation, abnormal neurological 

examination 

 O Insensate skin or sensory impairment around shoulder area 

 O Skin infection at shoulder area (in affected side)  

 O Had contraindication for U/S such as cardiac pacemaker, 

implantation, malignancy in relevant area, bleeding disorder, acute 

inflammatory musculoskeletal disease, pregnancy, lactation 

 O Unable to communication (Confuse, severe demention) 

 O  Unable to complete treatment session and follow protocol 
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Physical examination (By Blinded Assessor) 

Part I Assessment for localization active TrP in upper trapezius 

muscle 

  Side of affected O 1. Right O 2. Left O 3. Bilateral 

  Chosen side  O 1. Right O 2. Left 

  Latent TrP   O 1. Yes O 2. No  Number _ _ point 

  Active TrP  O 1. Yes O 2. No  Number _ _ point 

  Identify location/characteristic of chosen active TrP 

 

 Osize/depth/consistency______________________________ 

 O distance from acromion _ _ cm.  from spine of scapular _ _ cm. 

      Draw picture in the square below (Use bony landmark – bilateral 

scapular) 

 

 

 

 

Note: If this participant has other active trigger point in this 

region eg. Infraspinatus, rhomboid, levator, supraspinatus, deltoid 

please identify____________________________________________ 

____________________________________________________________

___________________________________________________________                            

 

Part II Baseline measurement – At enrollment day 

1. PPT (Use Pressure Algometer - Blinded assessor) – After 

training participant at contra-lateral side 

 PPT 1st time  _ _. _ _ Kg/cm2 

 PPT 2ndtime  _ _. _ _ Kg/cm2 

 PPT 3rd time  _ _. _ _ Kg/cm2 Average PPT _ _. _ _ Kg/cm2 
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2. VAS (Use VAS card and instruction by research assistant) 

 VAS at rest _ _  VAS during activity _ _ 

 Identify activity(Most pain)_________________________ 

Part III Follow-up before every each treatment session – By Research 

assistant 

First week 

First week Session 

1 

Session 

2 

Session 

3 

Session 

4 

Session 

5 
Pain I/S/D*      
Continue 

 Px Y/N 
     

Use paracet 

Y/N + No. 
     

Other 

treatment 

Y/N(detail)** 

     

Next visit      
Remark      

* I = Increased, S = Stable or same, D = Decreased 

Second week 

First week Session 

6 

Session 

7 

Session 

8 

Session 

9 

Session10 

Pain I/S/D*      
Continue 

 Px Y/N 
     

Use paracet 

Y/N + No. 
     

Other 

treatment 

Y/N(detail)** 

     

Next visit      
Remark      

* I = Increased, S = Stable or same, D = Decreased 
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Part IV **Detail of participant’s information in scope of alternative 

treatment/ co-intervention during treatment period 

1st week    

O Do you have other 

treatment during this 

week? 

 

 

 

O 1.Yes 

-What is (are) the extra 

treatment(s)? 

O Superficial heat/hot pack 

O Cold pack/ ice/ 

O Topical analgesia/balm/spray 

O Massage 

O Sauna/stream 

O Exercise except stretching as 

prescribe 

O Acupuncture 

O Portable electrotherapy 

O Oral drug  

     1. NSAID   

     2. Muscle relaxant 

     3. Tranquilizer/Antidepressant 

     4. Analgesic drug except 

paracetamol 

     5. Others______________________ 

  Dose of drug _____tablet/day 

O Other _________________________ 

-Why? Relate to pain 

     O 1. Yes      O 2.No _____________ 

-How often? O _ _ time/day   O _ _ 

time/week 

 

 

 

 

 

 

 

 

 

O 2.No 
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2nd week 

O Do you have other 

treatment during this 

week? 

 

O 1.Yes 

-What is (are) the extra 

treatment(s)? 

O Superficial heat/hot pack 

O Cold pack/ ice/ 

O Topical analgesia/balm/spray 

O Massage 

O Sauna/stream 

O Exercise except stretching as 

prescribe 

O Acupuncture 

O Portable electrotherapy 

O Oral drug  

     1. NSAID   

     2. Muscle relaxant 

     3. Tranquilizer/Antidepressant 

     4  Analgesic drug except 

paracetamol 

     5. Others______________________ 

  Dose of drug _____tablet/day 

O Other _________________________ 

-Why? Relate to pain 

     O 1. Yes      O 2.No _____________ 

-How often? 

     O _ _ time/day    O _ _ time/week 

O 2.No 

 

Part V Post-treatment evaluationDate _ _/_ _/ 2012 total _ _/10 times 

1. PPT (Use Pressure Algometer - Blinded assessor) – After 

training participant at contra-lateral side 

 PPT 1st time  _ _. _ _ Kg/cm2 

 PPT 2ndtime  _ _. _ _ Kg/cm2 

 PPT 3rd time  _ _. _ _ Kg/cm2 Average PPT _ _. _ _ Kg/cm2 

 

2. VAS (Use VAS card and instruction by research assistant) 

 VAS at rest _ _  VAS during activity _ _ 

 Identify activity (Most pain) (Same as baseline) 
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3. Number of paracetamol (500 mg) tablet usage _ _ / 50 

tablets 

 

4. Participant’s information in scope of alternative 

treatment/co-intervention during treatment period 

 1st  week   Co-intervention O 1. Yes  Detail** O 2. No  

 2nd week  Co-intervention O 1. Yes  Detail**O 2. No 

 **Do not miss to complete detail in part V in case of co-

intervention 

 

Part VI  In case of the assigned intervention would be terminated 

before complete 10 sessions or 2 week of treatment (Interview and 

complete by research assistance) please √ in O 

 O Participants have progressive pain intensity until they 

cannot be tolerated 

 O Participant’s request to terminate their assigned 

intervention 

 Reason (if can identify) ____________________________ 

__________________________________________________ 

__________________________________________________ 

 O Participants have full recovery from pain at affected upper 

trapezius muscle (by subjective reply or VAS as zero) 

  

Part VII Note for adverse effect/ or serious adverse effect (if occur) 

Problem: 

 Severity: 

 Causality: 

 Outcome: 

Place: 

Time: 

Management: (Who and How) 
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ค ำแนะน ำส ำหรับผู้เข้ำร่วมโครงกำรวจัิย   
 
ช่ือโครงกำรวจิยั  ประสิทธิผลของการใชเ้คร่ืองอลัตร้าซาวน์ผสมกระแสไฟฟ้าบ าบดั เพ่ือรักษากลุ่มอาการปวดมยั
โอฟาสเชียล ในกลา้มเน้ือแทรบปีเซียสส่วนบน: การวจิยัเชิงทดลองแบบสุ่มและมีกลุ่มควบคุม  
ผู้วจิยั   แพทยห์ญิงบุษกร  โลหารชุน    
สถำนทีว่จิยั ศูนยสิ์รินธรเพ่ือการฟ้ืนฟสูมรรถภาพทางการแพทยแ์ห่งชาติ 
ผู้สนับสนุนกำรวจิยั   
  ท่านไดรั้บการขอความร่วมมือในการเป็นอาสาสมคัร รับการรักษากลุ่มอาการปวดมยัโอฟาสเชียล ใน
กลา้มเน้ือแทรบปีเซียสส่วนบน ดว้ยเคร่ืองมือกายภาพบ าบดั  
ท ำไมต้องศึกษำเร่ืองนี ้  เน่ืองจากกลุ่มอาการปวดมยัโอฟาสเชียล ในกลา้มเน้ือแทรบปีเซียสส่วนบนพบไดบ่้อยและ
ส่งผลกระทบต่อผู ้ป่วยในหลายๆด้าน อีกทั้ งย ังมีความยากในการรักษา ซ่ึงการรักษาด้วยเคร่ืองมือทาง
กายภาพบ าบดัเป็นวิธีท่ีปลอดภยัและมีประสิทธิภาพ แต่เคร่ืองมือมีความหลากหลายมาก จึงจ าเป็นท่ีจะตอ้งมีการ
ศึกษาวจิยัเพื่อเปรียบเทียบผลการรักษาท่ีใหป้ระสิทธิภาพสูงสุด 
วตัถุประสงค์   เพ่ือศึกษาเปรียบเทียบผลการรักษาในแง่การลดอาการปวด ประเมินโดยแพทยเ์วชศาสตร์ฟ้ืนฟ ู 
จะปฏิบัตต่ิอท่ำนอย่ำงไร  ก่อนการรักษาท่านจะไดรั้บการบนัทึกขอ้มูลในแบบบนัทึกขอ้มูลท่ีประกอบดว้ยขอ้มูล
ทัว่ไป ประกอบดว้ยอาย ุ เพศ อาชีพ ระยะเวลาเร่ิมปวด คะแนนความปวด และไดรั้บการตรวจร่างกาย เพ่ือประเมิน
ต าแหน่ง และความรุนแรงของอาการปวดบริเวณบ่าและไหล่ ท่านจะไดรั้บการแนะน าท่าทางการยืดกลา้มเน้ือบ่า 
ยาบรรเทาปวดชนิดรับประทาน (พาราเซตามอล 500 ม.ก.)และชนิดทาผิวหนงั พร้อมทั้งรับทราบก าหนดนดัรับ
การรักษาทางกายภาพบ าบดั จ านวน 10 คร้ังหลงัการรักษาจะมีการนดัตรวจติดตามผลการรักษา โดยการซกัถาม 
แบบสอบถามและการตรวจร่างกาย 
ประโยชน์ จะท าใหท้ราบถึงผลการรักษาเม่ือเปรียบเทียบผลการรักษาดว้ยเคร่ืองมือกายภาพบ าบดั ต่างชนิดกนั 
ท่ำนจ ำเป็นต้องเข้ำร่วมโครงกำรนีห้รือไม่   ไม่จ าเป็น ข้ึนอยูก่บัตวัท่านเอง และแมว้า่ท่านไม่สะดวกท่ีจะเขา้ร่วม
โครงการวจิยั ก็จะไม่มีผลกระทบต่อการรักษาท่านแต่อยา่งใด  
ค่ำตอบแทน  
โครงการวจิยัจะใหค้่าตอบแทนในการใหค้วามร่วมมือ 200 บาทซ่ึงจะใหเ้ม่ือครบก าหนดในสัปดาห์ท่ีสองเม่ือท่าน
มาตรวจติดตามอาการ   
กำรรักษำควำมลบัของท่ำน  ผูว้ิจยัจะเก็บขอ้มูลเฉพาะเก่ียวกบัตวัท่านไวเ้ป็นความลบัและจะเปิดเผยต่อหน่วยงาน
หรือสาธารณชนเฉพาะเป็นภาพรวมสรุปผลการวจิยัดว้ยเหตุผลทางวชิาการ โดยไม่มีการระบุช่ือของท่าน  
เจ้ำหน้ำที่หรือแพทย์ผู้ที่ท่ำนสำมำรถติดต่อได้   แพทยห์ญิงบุษกร  โลหารชุน  ศูนยสิ์รินธรเพ่ือการฟ้ืนฟู
สมรรถภาพทางการแพทยแ์ห่งชาติ โทรศพัท ์ 0-25914242 ต่อ 6705, 08-1707-1976 
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APPENDIX B 
 Consent Form 

 
 
 
 
 

 

  

 

 

  



   
 

หนังสือให้ควำมยนิยอมเข้ำร่วมในโครงกำรวจัิย          
ท าท่ี ศูนยสิ์รินธรเพ่ือการฟ้ืนฟสูมรรถภาพทางการแพทยแ์ห่งชาติ  
วนัท่ี.………………………………  
 
 ขา้พเจา้…………………………………………………. อาย ุ…………………..ปี   
 อยูบ่า้นเลขท่ี …………….ถนน…………………หมู่ท่ี ………..แขวง/ต าบล…………………….  
 เขต/อ าเภอ……………………………….จงัหวดั…………………………………………………  
 ขอท าหนงัสือน้ีใหไ้วต่้อหวัหนา้โครงการวจิยัเพ่ือเป็นหลกัฐานแสดงวา่   
 ขอ้ 1 ขา้พเจา้ไดรั้บทราบโครงการวิจยัของ แพทย์หญิงบุษกร โลหำรชุน เร่ืองประสิทธิผลของการใช้
เคร่ืองอลัตร้าซาวน์ผสมกระแสไฟฟ้าบ าบดั เพ่ือรักษากลุ่มอาการปวดมยัโอฟาสเชียล ในกลา้มเน้ือแทรบปีเซีย
สส่วนบน: การวจิยัเชิงทดลองแบบสุ่มและมีกลุ่มควบคุม 
 ขอ้ 2 ขา้พเจา้เขา้ร่วมโครงการวจิยัน้ีดว้ยความสมคัรใจ โดยมิไดมี้การบงัคบั ขู่เข็ญ หลอกลวงแต่ประการ
ใด และพร้อมจะใหค้วามร่วมมือในการวจิยั  
  ขอ้ 3 ขา้พเจา้ไดรั้บการอธิบายจากผูว้จิยัเก่ียวกบัวตัถุประสงคข์องการวิจยัวิธีการวิจยั ประสิทธิภาพความ
ปลอดภยัอาการหรืออนัตรายท่ีอาจเกิดข้ึนรวมทั้งประโยชน์ท่ีจะไดรั้บจากการวิจยัโดยละเอียดแลว้จากเอกสารการ
วจิยัท่ีแนบทา้ยหนงัสือใหค้วามยนิยอมน้ี  
 ขอ้ 4 ขา้พเจา้ไดรั้บการรับรองจากผูว้ิจยัวา่จะเก็บขอ้มูลส่วนตวัของขา้พเจา้เป็น ความลบั จะเปิดเผย
เฉพาะผลสรุปการวจิยัเท่านั้น  
  ขอ้ 5 ขา้พเจา้ไดรั้บทราบจากผูว้จิยัแลว้วา่หากมีอนัตรายใดๆต่อขา้พเจา้ ในระหวา่งการวิจยัหรือภายหลงั
การวจิยัอนัพิสูจน์ไดจ้ากผูเ้ช่ียวชาญของสถาบนัท่ีควบคุมวิชาชีพนั้นๆ ไดว้า่เกิดข้ึนจากการวิจยัดงักล่าวขา้พเจา้จะ
ไดรั้บการดูแลและค่าใชจ่้ายในการรักษาพยาบาลจากผูว้ิจยัและ/หรือผูส้นบัสนุนการวิจยัตลอดจนมีสิทธิไดรั้บค่า
ทดแทนความพิการท่ีอาจเกิดข้ึนจากการวิจยัตามกฎหมายและในกรณีท่ีขา้พเจา้ไดรั้บอนัตรายจากการวิจยัถึงแก่
ความตาย ทายาทของขา้พเจา้มีสิทธิไดรั้บค่าชดเชยและค่าทดแทนดงักล่าวจากผูว้ิจยัและ/หรือผูส้นบัสนุนการวิจยั
แทนขา้พเจา้  
  ขอ้ 6 ขา้พเจา้ไดรั้บทราบแลว้วา่ ขา้พเจา้มีสิทธิจะบอกเลิกการร่วมโครงการวิจยัน้ีเม่ือใดก็ได ้  และการ
บอกเลิกการร่วมโครงการวิจยัจะไม่มีผลกระทบต่อการไดรั้บบรรดาค่าใชจ่้าย ค่าชดเชยและค่าทดแทนตามขอ้ 5 
ทุกประการ  
  ขอ้7 หวัหนา้ผูว้จิยัไดอ้ธิบายเก่ียวกบัรายละเอียดต่างๆของโครงการตลอดจนประโยชน์ของการว ิ
จยัรวมทั้ งความเส่ียงและอนัตรายต่างๆท่ีอาจจะเกิดข้ึนในการเขา้โครงการน้ีให้ขา้พเจ้าได้ทราบ และตกลง
รับผิดชอบตามค ารับรองในขอ้ 5 ทุกประการ   
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 ขา้พเจา้ไดอ่้านและเขา้ใจขอ้ความตามหนงัสือน้ีโดยตลอดแลว้เห็นวา่ถูกตอ้งตามเจตนาของขา้พเจา้จึงได้
ลงลายมือช่ือไวเ้ป็นส าคญั พร้อมกบัหวัหนา้ผูว้จิยัและต่อหนา้พยาน  
       
  
 ลงช่ือ……………………………………ผูย้นิยอม                
 (…………………………………...)       
 
  ลงช่ือ……………………………………หวัหนา้ผูว้จิยั               
 (…………………………………...)       
 
   ลงช่ือ……………………………………พยาน               
  (…………………………………...)       
 
   ลงช่ือ……………………………………พยาน                
 (…………………………………...) หมายเหตุ     
 
 
1) กรณีผูย้นิยอมตนใหท้ าวจิยัไม่สามารถอ่านหนงัสือไดใ้หผู้ว้จิยัอ่านขอ้ความในหนงัสือใหค้วามยนิยอม 
น้ีใหแ้ก่ผูย้นิยอมใหท้ าวจิยัฟังจนเขา้ใจดีแลว้และใหผู้ย้นิยอมตนใหท้ าวจิยัลงนามหรือพิมพล์ายน้ิวหวัแม่ 
มือรับทราบในการใหค้วามยนิยอมดงักล่าวดว้ย  
2) ในกรณีผูใ้หค้วามยนิยอมมีอายไุม่ครบ 20 ปีบริบูรณ์จะตอ้งมีผูป้กครองตามกฎหมายเป็นผูใ้หค้วามยนิ ยอมดว้ย  
 

 

 

 

 

 

 

 

42 



   
 

VITAE 

Name    Bootsakorn Loharjun MD 

Date and place of birth February 24th, 1977, Phitsanulok, Thailand 

Educational credentials  

 1994 – 2000  M.D., Faculty of Medicine, Siriraj Hospital,  

    Mahidol University 

 2003 – 2006  Diploma of the Thai Board of Physical   

    Medicine and Rehabilitation 

 Since 2012  Attending in the Master degree program of  

    Health Development, Faculty of Medicine,  

    Chulalongkorn University 

Work experiences 

 2000 – 2003  Medical Physician (practitioner and professional 

    levels) at Buddhacninnaraj Hospital,   

    Phitsanulok 

 2006 – 2010  Rehabilitation doctor (senior professional level) 

    at Buddhacninnaraj Hospital, Phitsanulok 

 Since 2010  Rehabilitation doctor (senior professional level)  

    and head of research unit, Sirindhorn National 

    Medical Rehabilitation Centre, Nonthaburi 

Current work position and office 

    Rehabilitation doctor (senior professional level) 

    and head of research unit, Sirindhorn National 

    Medical Rehabilitation Centre, 

    88/26, Tiwanon Rd, Muang, Nonthaburi 11000, 

    Thailand, Tel. +662-591-4242 

43 


	Cover(English)
	Cover (Thai)
	Accepted
	Abstract (Thai)
	Abstract (English)
	ACKNOWLEDGEMENTS
	CONTENTS
	CHAPTER  I  INTRODUCTION
	CHAPTER  II  LITERATURE REVIEW
	CHAPTER  III  RESEARCH METHODOLOGY
	3.1 Research QuestionsPrimary research question
	3.2 Research ObjectivesPrimary objective
	3.3 HypothesisResearch hypothesis

	CHAPTER  IV  RESULTS
	4.1 Participants characteristics and treatment
	4.2 Outcome of treatmentPrimary outcome analysis: PPT

	CHAPTER  V  DISCUSSION
	CHAPTER VI  CONCLUSION
	REFERENCES
	APPENDICES
	VITAE



