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ABSTRACT 
 
Background: Myofascial pain syndrome 
upper trapezius is a condition of neck pain 
caused by excessive muscle loading and can 
occur due to continuous activities with poor 
posture and ergonomics. There are many 
interventions that can be given to treat this 
MPS, such as Post isometric relaxation and 
laser therapy. This study aims to analyze the 
effect of post-isometric relaxation and laser 
therapy on pain reduction in cases of upper 
trapezius myofascial pain syndrome. 
Subjects and Method: This study is a syste-
matic review and meta-analysis conducted with 
PRISMA flow diagrams. Search articles through 
journal databases including: PubMed, Science 
Direct, Google Schoolar and PEDro by selecting 
articles published in 2010-2020. The keywords 
used were (“MPS Upper Trapezius” OR “Myo-
fascial pain syndrome upper trapezius”) AND 
(“PIR” OR “Post isometric relaxation”) AND 
(“Laser” OR “Laser therapy”) AND “rando-
mized controlled trial”. The inclusion criteria 
were full paper articles with Randomized 
Controlled Trial (RCT) research methods, the 
size of the relationship used was Mean SD, the 
interventions given were PIR and Laser 
therapy, the research subjects had an age range 

of 18-65 years, and had upper Myofascial pain 
syndrome. trapezius. Eligible articles were 
analyzed using the Revman 5.3 app. 
Results: Meta-analysis of 16 articles showed 
that post isometric relaxation and laser therapy 
were able to reduce pain in cases of upper 
trapezius Myofascial pain syndrome. However, 
statistically insignificant PIR (SMD 0.18; 95% 
CI= -0.36 to 0.72; p=0.51) and Laser therapy 
(SMD -0.13; 95% CI= -0.59 to 0.34; p=0.59). 
Conclusion: Post isometric relaxation and 
laser therapy have an effect but are not 
significant in reducing pain in cases of upper 
trapezius myofascial pain syndrome. 
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BACKGROUND 

Myofascial pain syndrome is a chronic pain 

condition that affects the connective tissue 

that surrounds muscles (fascia). This pain 

condition is usually caused by excessive 

muscle loading and can occur due to conti-

nous activities with poor posture and 

ergonomics (Gerwin, 2014). 

Myofascial pain syndrome is a pain 

syndrome that refers to a form of muscle 
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pain that arises from hyperirritable spots 

located in skeletal muscle links called myo-

fascial trigger points (Desai et al., 2013). 

Myofascial pain syndrome is common in 

the upper body, with 84% of trigger points 

found in the upper trapezius, scalene, leva-

tor scapulae, and infraspinatus muscles. 

And after several studies have been con-

ducted, the results show that the upper 

trapezius muscle is the muscle that myo-

fascial trigger point is most often found 

(Ravichandran et al., 2016). The upper 

trapezius muscle is also the 34% that expe-

riences pain the most (Agung et al., 2018). 

The incidence of neck pain is esti-

mated within one year ranging from 10.4% 

to 23.3%, the prevalence ranges from 0.4% 

to 6.8% (Ravichandran et al., 2016). And 

the prevalence of myofascial pain syndrome 

among non-specific neck pain found 

93.75% myofascial trigger point most 

commonly found in the upper trapezius 

muscle where the active myofascial trigger 

point was 82.1% on the right and 79% on 

the left of the upper trapezius muscle 

(Cerezo-Téllez et al., 2016). The incidence 

of neck pain in Indonesia in one month is 

10% and in a year it reaches 40%. The 

prevalence of neck pain in workers reaches 

6-67% and is more experienced by women 

(Falah, 2018). 

The pathophysiology that plays a role 

in myofascial pain syndrome is the pre-

sence of tight and tense muscle fibers and 

pain when pressure is applied which is also 

called myofascial trigger point. Myofascial 

pain syndrome can be local or regional, 

such as in the neck, shoulders, upper and 

lower back, usually unilateral or more 

severe on one side. Muscle pain in myo-

fascial pain syndrome can persist with mild 

to severe variations, the hallmark of this 

pain is the presence of trigger points 

(Atmadja, 2016). There are several physio-

therapy treatments that can be given in 

cases of myofascial pain syndrome such as 

manual therapy, muscle energy technique 

(post isometric relaxation), myofascial 

release, ischemic compression, laser 

therapy, ultrasound and TENS. Based on 

research conducted by Ahmed et al. (2020) 

stated that post isometric relaxation and 

laser therapy were very effective in reducing 

pain intensity at the upper trapezius trigger 

point. 

Post isometric relaxation is one of the 

manual therapy techniques that is quite 

often done for lengthening shortened 

muscle fibers, increasing muscle strength 

and mobilizing joints (Fryer and Pearce, 

2013). This technique can also have a great 

impact on reducing pain and increasing 

joint range of motion (Ellythy, 2012). The 

PIR is carried out with the participation of 

the therapist and patient. While laser 

therapy has light energy that is transmitted 

through space as a wave that has a collect-

ion of energy called photons (Satria 

Nugraha et al., 2019). Laser therapy has 

also been found to be very effective in the 

management of trigger point pain that 

triggers cases of myofascial pain syndrome, 

this laser therapy activates kinetic energy in 

cells by sending photons which after pho-

tons reach cells it will activate the activation 

process which will cause pain to decrease 

(Ahmed, 2020). 

Based on the number of cases of 

upper trapezius myofascial pain syndrome 

that occur and the need for appropriate 

intervention, the researchers are interested 

in studying the effect of post isometric 

relaxation and laser therapy on reducing 

pain in cases of upper trapezius myofascial 

pain syndrome. The data obtained will be 

analyzed using meta-analysis by synthe-

sizing the results of studies conducted to 

reduce bias.  
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SUBJECTS AND METHOD 

1. Study Design 

This was a systematic review and meta-

analysis study design. It was done using the 

PRISMA flow chart guidelines. Article 

searches were carried out using journal 

databases including: PubMed, science 

Direct, Google Scholar and PEDro articles 

in the 2010-2020 vulnerable years with the 

keywords (“MPS Upper Trapezius” OR 

“Myofascial pain syndrome upper trape-

zius”) AND (“PIR” OR “Post isometric 

relaxation”) AND (“Laser” OR “Laser the-

rapy”) AND “randomized controlled trial”. 

2. Inclusion Criteria 

This study has inclusion criteria, including: 

Full paper article with a Randomized Con-

trolled Trial (RCT) study design, The size of 

the relationship used with Mean SD, Inter-

ventions given are Post isometric relaxation 

and Laser therapy, Research subjects have 

an age range of 18-65 years and pain 

measurement using VAS or NRS.  

3. Exclusion Criteria 

This study has exclusion criteria, including: 

Articles published other than English and 

Indonesian, studies conducted using an 

observational design and articles with a 

history of neck or shoulder trauma such as 

shoulder fractures, upper thoracic 

fractures. 

4. Operational Definition of Variables 

The formulation of the research problem 

was carried out by considering the eligi-

bility criteria defined using PICO, namely, 

Population: patients with upper trapezius 

myofascial pain syndrome, Intervention: 

post isometric relaxation and laser therapy, 

Comparison: no therapy and Outcome: 

decreased pain.  

Post isometric relaxation is one type of 

manual therapy from muscle energy tech-

nique which is quite often applied to 

lengthen shortened muscle fibers, increase 

muscle strength, reduce pain intensity and 

mobilize joints. 

Laser therapy is a clinical application 

that uses electromagnetic energy with 

waves of 100- 10,000 nanometers. Light 

energy is transmitted through space as a 

wave that has a pool of energy known as 

photons. 

Myofascial pain syndrome is a pain 

syndrome that refers to a form of muscle 

pain arising from hyperirritable spots 

located in skeletal muscle links called 

myofascial trigger points. 

Pain level is a measurement to determine 

the level of pain as an uncomfortable sen-

sory experience and is associated with 

tissue damage.  

5. Research Instruments  

The instrument in this study uses a Visual 

Analog Scale (VAS) or Numeric rate scale 

(NRS) as a pain measurement tool in 

patients with upper trapezius Myofascial 

pain syndrome.  

6. Data Analysis  

Data analysis in this study was carried out 

using the Review Manager application 

(RevMan 5.3). Data were analyzed based on 

variations between studies by determining 

the use of random effects analysis models. 

This study used I² to quantify the disper-

sion. The results of the data analysis are in 

the form of the effect size value of the 

heterogeneity of the study which later the 

results of the analyzed data are interpreted 

in the form of forest plots and funnel plots. 

 

RESULTS 

Research from the primary study related to 

the effect of post isometric relaxation and 

laser therapy on pain reduction in cases of 

upper trapezius myofascial pain syndrome 

contained 16 articles with a total sample of 

646 participants, 336 participants for inter-

vention and 325 participants for compa-

rison. Articles were obtained from 3 conti-

nents, namely, 9 studies from the Asian 
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continent, 5 from the European continent, 1 

from the Australian continent. Each study 

had a sample of less than 100 participants. 

The outcome for some articles is that there 

is a decrease in pain levels after being given 

post isometric relaxation and laser therapy 

interventions. 

The article search was carried out 

using a database based on the PRISMA flow 

diagram, which can be seen in Figure 1. The 

study quality assessment was carried out 

qualitatively and quantitatively. Assess-

ment of research quality using the Critical 

Appraisal Skills Program (CASP) can be 

seen in Table 1. Each of the 11 questions 

was answered with the answer choices: Yes, 

No and Unclear. After assessing the quality 

of the study, a total of 16 articles included 

in the quantitative synthesis process of the 

meta-analysis were analyzed using RevMan 

5.3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Figure 1. PRISMA flow diagram 
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4. Outcome is not pain 

reduction (n= 32) 

Full text articles that are considered eligible 
(n= 382) 
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2. Not an RCT study 
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Table 1. Research Quality Assessment 

 

1. The effect of post isometric relaxa-

tion on pain reduction in upper 

trapezius myofascial pain 

syndrome cases 

a. Forest plot post isometric relaxa-

tion on pain reduction in upper 

trapezius myofascial pain 

syndrome cases 

Interpretation of the results of the meta-

analysis process can be seen through the 

forest plot. Figure 2 shows as many as 9 

articles reporting that post isometric rela-

xation can reduce pain in cases of upper 

trapezius myofascial pain syndrome com-

pared to other interventions or no inter-

vention. Meanwhile, there was high hetero-

geneity between experiments (I2= 84%: p 

<0.001). Thus, the Random Effect Model is 

used to analyze the data in the forest plot. 

Post isometric relaxation can reduce pain in 

patients with upper trapezius Myofascial 

pain syndrome by 0.18 times compared to 

other interventions or no intervention, but 

statistically not significant (SMD 0.18; 95% 

CI= -0.36 to 0.72; p=0.51). 

b. Funnel plot Post isometric relaxa-

tion on pain reduction in upper 

trapezius myofascial pain 

syndrome cases 

A funnel plot is a plot that represents the 

approximate size of the effect of each study 

on the estimate of its accuracy, which is 

usually the standard error. Figure 3 funnel 

plot of Post isometric relaxation on pain 

reduction in cases of upper trapezius myo-

fascial pain syndrome, showing that there is 

a publication bias that is marked by asym-

metrical plots.  

 

 

Author(s) 1 2 3 4 5 6 7 8 9 10 11 
Ahmed et al., (2020) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Alghadir et al., 
(2020) 

Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes 

Junaid et al., (2020) Yes Yes Yes Yes Yes Yes Yes Yes Yes  Yes Not 
Clear 

KashYesp et al., 
(2018) 

Yes Yes Yes Yes Yes Yes Yes No Yes Yes Not 
Clear 

Kumar et al., (2015) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Not 
Clear 

Phadke et al., (2016) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Sadria et al., (2016) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Wendt & Waszak 
(2020) 

Yes Yes Yes Yes Yes Yes Yes Yes No Yes Not 
Clear 

Yegenehlari et al., 
(2016) 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Not 
Clear 

Dundar et al., (2014) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
PriYes Kannan 
(2012) 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Not 
Clear 

Kiraly et al., (2018) Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes 
Manca et al., (2014) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Sumen et al., (2015) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Not 

Clear 
Taheri et al., (2016) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Khiavi et al., (2020) Yes Yes Yes Yes Yes Yes Yes No Yes Yes Not 

Clear 
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2. The effect of laser therapy on pain 

reduction in cases of upper trape-

zius myofascial pain syndrome 

a. Forest Plot Laser therapy for pain 

reduction in cases of myofascial 

pain syndrome trapezius 

Interpretation of the results of the meta-

analysis process can be seen through the 

forest plot. Figure 4 shows as many as 8 

articles reporting that laser therapy can 

reduce pain in cases of upper trapezius 

myofascial pain syndrome compared to 

other interventions or no intervention. 

Meanwhile, there was high heterogeneity 

between experiments (I2= 73%; p< 0.001). 

Thus, the Random Effect Model is used to 

analyze the data in the forest plot. 

Performed Yesk Laser therapy can reduce 

pain in patients with Myofascial pain 

syndrome upper trapezius as much as Yesk 

-0.13 times compared to other interven-

tions or no intervention, but statistically 

not significant (SMD -0.13; 95% CI= -0.59 

to 0.34; p= 0.59). 

b. Funnel Plot Laser therapy for pain 

reduction in cases of upper trape-

zius myofascial pain syndrome 

Figure 5 funnel plot of Laser therapy on 

pain reduction in cases of upper trapezius 

myofascial pain syndrome, shows that there 

is publication bias which is characterized by 

asymmetrical plots. 

Figure 2. Forest plot Post isometric relaxation on pain reduction 

in upper trapezius myofascial pain syndrome cases 

Figure 3. Funnel plot of Post isometric relaxation on pain reduction 

in upper trapezius myofascial pain syndrome cases 
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 Figure 4. Forest plot Laser therapy for pain reduction 

in cases of upper trapezius myofascial pain syndrome 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Funnel plot Laser therapy for pain reduction 

in upper trapezius myofascial pain syndrome cases

  

Pain is the symptom that most patients 

complain about when taking treatment. 

Pain is defined as an uncomfortable sensory 

experience associated with tissue damage. 

With this pain, it is intended that a person 

becomes more sensitive to stimuli so as to 

prevent further damage (Wilson, 2014). 

Neck pain is one of the most common 

musculoskeletal problems, about two thirds 

of the general population experience neck 

pain and the highest prevalence is in 

productive ages (Binder, 2007). 

Myofascial trigger points are often 

found in the neck and back, such as in the 

trapezius muscle. It is here this muscle is a 

muscle consisting of muscle fibers that are 

long and wide. The trapezius is the muscle 

that allows and supports the spine to stay 

upright. The coordination of this muscle 

group results in neck extension movements 

which if used for a long time and in a static 

position will cause muscle stiffness so that 

there is pain and limitation of motion 

(Haddad et al., 2012). 

There are many interventions that can 

be given in cases of upper trapezius 

myofascial pain syndrome such as post 

isometric relaxation and laser therapy. The 

two interventions are manual therapy tech-

niques and electrotherapy that are quite 
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often used in pain management in musculo-

skeletal cases. Post-isometric relaxation is a 

method of muscle energy technique that 

relies on the provision of isometric con-

tractions and muscle relaxation to reduce 

pain, stretch muscles and fascia, reduce 

tone and mobilize joints (Fryer & Pearce, 

2013). The existence of stretching in this 

technique aims to lengthen the Yesng 

muscle which is shortened and hypomobile 

(Mahajan et al., 2012). Giving stretching in 

musculoskeletal cases provides many bene-

fits such as decreasing pain, increasing 

flexibility and increasing range of motion 

(Chaitow, 2013).  

Laser therapy itself is an intervention 

that relies on electromagnetic energy with 

waves of 100-10,000 nanometers. Light 

energy is transmitted through space as a 

wave that has a collection of energy called 

photons (Satria Nugraha et al., 2019). The 

classification of laser therapy is low power 

laser and high-power laser. Low power 

lasers are known as “cold lasers” and are 

usually used for tissue repair and pain 

relief. Laser light has the properties of 

monomanicity (single wavelength), collima-

tion (one-way travel without divergence) 

and coherence (waves coalescing in phase). 

These properties allow laser light to 

penetrate the skin surface non-invasively. 

Laser therapy is also athermic or without 

heat transfer (<0.65◦C) so that photons can 

go directly to target cells (Ahmed, 2020). 

The results of this study are in line 

with Ahmed et al., (2020) which stated that 

post-isometric relaxation and laser therapy 

interventions were effective in reducing 

pain pressure thresholds and pain intensity 

at the upper trapezius muscle trigger point. 

The effectiveness of these two interventions 

is mainly due to the variation in their 

effects (Wseem et al., 2010). Post isometric 

relaxation is carried out with the participa-

tion of the therapist and patient so that 

management is more optimal and effective 

in reducing pain which is triggered by 

several therapeutic effects such as muscle 

lengthening, strengthening muscles, help-

ing lymphatic or venous pumps to increase 

fluid or blood drainage and increasing the 

range of motion of the joints. limited 

(Nagrwal, 2010). 

This statement is also in line with the 

results of Yesng's study by Kumar et al., 

2014 where it was concluded that post-

isometric relaxation was far superior and 

effective compared to other interventions in 

pain management in cases of upper trape-

zius myofascial pain syndrome. This is 

because MET (muscle energy technique) is 

a manual therapy technique that is highly 

recommended in reducing trigger point 

pain (Robert-Shawe, 2007). And PIR is one 

method of MET that focuses on achieving 

tone release, namely by inhibiting the 

muscle before stretching (Chaitow, 2013). 

The PIR technique involves an isometric 

contraction of the muscle that will affect the 

Golgi tendon and provide a relaxing effect 

after an isometric contraction (Nagrale et 

al., 2010).  

This study is also in line with research 

conducted by Chang et al., (2014) related to 

the effect of laser therapy on reducing pain 

in cases of myofascial pain syndrome. This 

study states that low level laser therapy 

applied to the upper trapezius trigger point 

area is very significant in alleviating pain in 

myofascial pain syndrome cases and is 

effective in increasing the range of motion 

of the joints. This study uses low-level laser 

therapy of 810nm and 150mW where these 

waves are very effective in managing pain at 

trigger points that cause myofascial pain 

syndrome (Chow et al., 2006). 

Kingsley (2014) also stated that giving 

low-level laser therapy is quite useful and 

effective in reducing chronic pain such as 

myofascial pain syndrome. And this study 
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is also in line with Agung et al., (2018) 

which concluded that giving low-level laser 

therapy is more effective in reducing pain 

intensity in cases of upper trapezius myo-

fascial pain syndrome than dry needling 

intervention. This conclusion is supported 

by Gerber et al., (2018) that low level laser 

therapy can increase range of motion 

(ROM) and reduce trigger point pain due to 

increased blood flow and oxygenation due 

to increased microcirculation of pain 

trigger points. 

This study is not significant and is in 

line with Lamba (2011), ThiYesgarajan & 

Milton, (2012) because these studies con-

cluded that post isometric relaxation is not 

effective if given without a combination of 

ischemic compression and TENS in 

reducing pain in upper trapezius myofascial 

pain syndrome. Giving PIR with a combina-

tion of ischemic compression or TENS is 

considered more significant in reducing 

pain in cases of upper trapezius MPS. This 

is because the presence of Yesng short wave 

diathermy means Yesng's deep warming 

modality of physical therapy. It has a signi-

ficant effect on relieving pain and 

increasing temperature in the tissues as 

heat causes increased arteriolar and capilla-

ry dilatation followed by increased blood 

flow to the area. 

The results of Milanesi's study, 

(2020) are not in line with this study 

because the administration of low-level 

laser therapy is indeed effective in 

improving quality of life but is not efficient 

in reducing pain in cases of upper trapezius 

myofascial pain. This statement is also 

reinforced by Chen and Nizar (2011) that 

the administration of low-level laser 

therapy is more effective in improving the 

functional condition of patients. This is 

because low level laser therapy is a new 

method used and there is still controversy 

about its therapeutic effect. The energy 

density and optical properties of the tissue 

are also considered as important factors 

affecting the effectiveness of low-level laser 

therapy such as consideration of wave-

length and therapy sessions. 
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