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Objectives: The main purpose of this study was to identify the effects of physical therapy modalities and 
exercise therapy on myofascial pain syndrome by assessing the degree of effect size (ES) and related 
variables.
Methods: Related studies published between 1st January 2008 and 31st December 2019were retrieved 
from national [KCI, RISS, National Assembly Library and DBpia (n = 405)] and international [PubMed, 
Embase, Google Scholar and Cochrane library (n = 1,600)] databases. According to the selection criteria, 25 
studies were selected for review. 
Results: The degree of ES in the physical therapy and exercise therapy combined group (1.83) showed 
the largest mean ES. The size of the effect according to the number of people to be treated was 41 or 
more (1.64), and showed the largest mean ES. The size of the effect according to treatment period was 
16 to 30 days (1.41). The size of the effect for 6 to 10 treatments (1.51) showed the largest mean ES. Trim 
and fill results showed that the calibration ES was 0.67.
Conclusion: Physical therapy modalities and exercise therapy had a great effect on myofascial pain 
syndrome in the neck and shoulders, and the effect differed according to the methods of intervention, 
and the methods of evaluation.

©2020 Korea Centers for Disease Control and Prevention. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Modern people live quickly and conveniently with the 
development of computers and smartphones, but the lack 
of exercise or being overweight has led to increased levels 
of obesity and an imbalance in the body due to sitting. In 
addition, cases of musculoskeletal-related conditions related to 
necks or shoulders are increasing [1]. These musculoskeletal-
related illnesses account for the largest portion of occupational 
conditions/diseases,  and have become an important 
consideration for the protection of workers health [2].

Pain caused by musculoskeletal-related conditions diseases 

increases fatigue with the onset of sleep disorders, and 
causes psychological stress such as emotional symptoms, and 
physical symptoms associated with the body [3]. In addition, 
body imbalances and various types of stress resulting from 
incorrect posture and bad habits cause muscle strain or muscle 
pain. Standing or sitting in the same position for a long time 
has a detrimental effect on muscles or joints. Furthermore, 
if a bad position is adopted whilst working, adverse effects 
such as muscle tension and muscle pain may worsen [4]. 
Myofascial pain syndrome, is a common musculoskeletal 
pain condition that may be experienced more than once in a 
lifetime. Myofascial pain syndrome has the potential to trigger 
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pain but it also affects 54% of the adult female population and 
45% of males without symptoms [5]. In those people where 
pain is reported, 50% to 85% report chronic pain caused by 
myofascial pain syndrome [6]. It has been reported that 55% of 
patients with chronic neck pain and headaches were primarily 
attributed to myofascial pain syndrome [7].

The Korean Standard Disease Classification Code M79, 110, 
indicated that parietal pain syndrome is a type of myofascial 
pain surrounding the muscle, characterized by associated 
pain in certain areas depending on the location of the point 
at which pain is caused [8]. Pain triggers tend to be formed 
mainly along the back and are typically formed in the upper 
part of the neck and shoulders. During muscle contraction and 
relaxation, since both the head and neck have many muscles, it 
is very important to identify the pain and treat these areas of 
the body, which may help to relax other parts of the body [9].

Myofascial pain syndrome is an important condition 
that a physical therapist and rehabilitation specialist must 
strive to address and provide the best treatment to patients. 
Systematic scientific evidence-oriented treatment must 
be performed. So far, many empirical studies have been 
conducted on the treatment of myofascial pain syndrome, but 
studies have mainly been performed to compare the effects 
of some treatments by applying them to limited groups. It is 
imperative to accumulate the results of a wide range of studies 
systematically and consistently. Therefore, through meta-
analysis, myofascial pain syndrome in the neck and shoulders 
was systematically examined and effectiveness in mediating 
and evaluating treatment was analyzed to identify the relevant 
variables.

Materials and Methods

1. Design of research and procedures of research

Patients, intervention, comparison, and outcomes (PICO) 
of treatment for myofascial pain syndrome in the neck and 
shoulders, were considered in the experimental design of this 
pre-post meta-analysis study. Physical therapy intervention 
outcomes were compared and assessed using a visual measure 
of pain, the threshold for pressure pain, and the index for neck 
disorders. 

1.1. A model of research
The model of this study was chosen to obtain the ES for 

the overall mean of physical therapy, review the effect on 
myofascial pain syndrome in the neck and shoulders, and to 
conduct a control effect and subgroup analysis to determine 
the difference in size of the effects of independent variables on 
dependent variables (Figure 1) [10]. 

2. Selection of data

The key question of the meta-analysis was “What are the 
relevant variables of physical therapy for myofascial pain 
syndrome?” 

2.1. Criteria for selection
A study was included if patients were diagnosed with 

myofascial  pain in the neck and shoulders and were 
undergoing physical therapy for myofascial pain syndrome, 
or an experimental study of pre- and post-design method, 
between January 1st, 2008 and December 31st, 2019. 

2.2. Criteria for exclusion
A study was excluded if it applied diagnosis, medication, 

injection, acupuncture, and surgery to myofascial pain 
syndrome, was not a pre-post design method, did not present 
statistical analysis, or did not have full text in Korean or 
English.

2.3. Literature retrieval
The literature selection was conducted as a systematic 

literature review following the flow chart of preferred 
reporting items for systematic reviews and meta-analysis 
(PRISMA), with the research studies selected during the period 
from 1st January 2008 to 31st December 2019 [11].

The literature search involved 4 national databases (KCI, 
RISS, National Assembly Library and DBpia; N = 405), and 4 
international databases (PubMed, Embase, Google Scholar and 
Cochrane library; N = 1,600) where myofascial pain was the 
medical subject heading.

2.4. Selection and management of literature
The selection process of  the data was conducted by 

Figure 1. Research model.
EXT = exercise therapy; MPT = manual physical therapy; NDI = neck 
disability index; PPT = pain pressure threshold.
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researchers and experts in the field of physical therapy. The 
management of the retrieved literature was entered into the 
literature management program Mendeley and Microsoft Excel 
2019, and the primary confirmation was made through the title 
before the study was reviewed in detail, in full text, according 
to the selection criteria and exclusion criteria to confirm the 
selection of the literature.

A total of 2,005 studies were retrieved and reviewed during 
the primary search, and 183 were reviewed in full. There were 
158 studies excluded (63 duplicate studies, 19 studies on other 
diseases, 38 studies whose results were inconsistent with 
the design of this study, 9 studies that were not available as 
full text, 10 studies that were not randomized clinical trials, 
and 19 studies that were not physical therapy). A total of 25 
studies were included in the meta-analysis for this current 
study. The process of searching and selecting data was 
performed according to the PRISMA flow chart by summarizing 
characteristics and the process of searching and selecting data 
was conducted with a physical therapy specialist (Figure 2).

3. Risk of bias evaluation of research

The included 25 studies were assessed for risk of bias using 
verification tools and Review Manager programs (Version 5.3, 
Cochrane Collaboration). For each of the 7 items of risk of bias, 
the risk was shown as high (+), uncertain (?), and low (-) risk, 
and the study’s summary of the risk of bias (Figure 3).

4. Data coding

To determine the magnitude of the effect of the finally 

selected studies, a meta-analysis of a single group (pre-
postmortem) was used, and only studies with values of the 
pre-average, post-average, and standard deviation were chosen. 
In addition, the data collected consisted of sheets of coding by 
entering the name of the researcher, type of treatment, type 
of intervention, method of assessment, number of patients, 
duration of treatment, number of years of treatment, published 
year, and study title, and the coding data was converted into 
the form of a csv file for use in the R program and used for 
analysis.

The assessment, which is a dependent variable of this study, 
consists of assessments that indicate the results of static 
(positive) and amulet (negative) effects. For the dependent 
variable pressure pain threshold (PPT), the number of post-
mediation effect increases, so the magnitude of the effect 
shows positive results. In the case of dependent visual analogue 
scale (VAS) and neck disability index (NDI), negative results 
were shown in the size of the effect, since the number of post-

Figure 2. PRISMA flow diagram.
PRISMA = preferred reporting items for systematic reviews and 
meta-analysis.

Figure 3. Study of risk of bias.
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mediation effects would be lower. In this case, the mixture 
of negative and positive results was an unreliable result. In 
addition, if the metadata analysis was carried out separately, 
the results were presented separately, so comprehensive 
conclusions of the metadata analysis could not be drawn.

To address this, the study calculated that the magnitude 
of the effects were all positive by changing the pre-average 
and standard deviation with the post-average and standard 
deviation values for VAS and NDI, which were assessments 
that show negative results, to address the problem and draw a 
comprehensive conclusion.

5. Analysis of data

5.1. Processing statistics
Statistics used “meta” and “metafor” in packages of the R 

Project for Statistical Computing Version 3.5.3. This study 
calculated the magnitude of the effect by applying a radio effect 
model, as each of the different arbitrarily types of studies of 
different researchers and acknowledged that diversity in risk of 
biases, methods of intervention, evaluation methods, number of 
patients, treatment period, number of treatments, age, gender, 
etc. existed. In addition, categorical variables were selected as 
Meta-ANOVA depending on the type of variable, and continuous 
variables were also analyzed for adjustment effects with Meta-
Regulation.

5.2. Analysis of ES
The magnitude of the effect produced in this study was 

interpreted as a difference in the standardized mean, and 
the magnitude of the corrected effect is the same as that of 
Cohen’s. The ES of the standardized average difference was 
interpreted as a small ES for less than 0.20, and a medium 
effect for less than 0.20 and less than 0.80, and a large ES for 
more than 0.80 in size.

5.3. Heterogeneity verification
Heterogeneity refers to the extent to which the magnitude of 

the effects of each study were distributed and the magnitude 
of the effects between studies were inconsistent. Thus, the goal 
of a meta-analysis is not to derive an average of the magnitude 
of the effect, but to understand the heterogeneity of the 
magnitude of the effect, or the overall pattern [12]. Values of 

Q and df are used to verify equivalence of the magnitude of 
effects among studies, the ratio of heterogeneity is represented 
by I2, and the statistics from I2 indicate the ratio of variances 
between actual studies of overall variability, and the degree of 
heterogeneity of ESs produced by individual studies [13].

I2 represents the ratio of actual (between studies) variances 
to total variances (total observational variances) and generally 
translates to a small degree of heterogeneity with I2 of 25%, and 
moderate heterogeneity with over 75% [13].

Results

1. Overall ES of physical therapy modality and exercise therapy

The overall ES (1.32) of physical therapy modality and 
exercise therapy was large, according to the criteria presented 
by Cohen [14], and the ES was statistically significant at the 
95% confidence intervals (CI) where the lower limit was 1.11 
and upper limit was 1.54. The heterogeneity of the overall ES 
was significant (p < 0.0001). The expected variance value based 
on the effect of the population had a Q value of 423.13 with an 
expected variance value (df) of 62, and the actual variance ratio 
for between study variance value I2 was 85.3% or more (Table 1).

 
2. ES according to the type of treatment intervention

Analysis of the ES according to the type of treatment 
intervention are shown in Table 2. The number of cases is in the 
order of modality of physical therapy (MPT) (k = 28), exercise 
therapy (EXT) (k = 19), EXT+MPT (k = 16), and the magnitude of 
the effect is in the order of EXT+MPT (ES = 1.83), EXT (ES = 1.18) 
and MPT (ES = 1.13) all of which are of large ESs. In all cases at 
the 95% CIs, the difference in magnitude of the effect Q was 4.80 
[df = 2 (p < 0.0907)] which was not statistically significant (Table 
2).

3. ES according to the evaluation method

The magnitude of ES according to the methods of evaluation 
of physical therapy is shown in Table 3. The number of cases is 
in the order of VAS (k = 29), PPT (k = 23), and NDI (k = 11), and 
the ES is in the order of VAS (ES = 1.59), NDI (ES = 1.35), PPT (ES 
= 0.94), all of which are of large ESs. In all cases at the 95% CIs, 
the difference in magnitude of the effect Q was 8.19 [df = 2 (p < 
0.0167)] which was statistically significant (Table 3).

4. Treatment ES according to the control variable

4.1. ES according to the number of participants.
A large heterogeneity of the magnitude of the effect among 

physical therapy studies is shown, and the results of an analysis 
of the modulating variables according to the number of people 

Cohen’s criteria for 
analyzing ES

small ES: ESsm ≤ 0.20
medium ES: 0.20 < ESsm < 0.80

large ES: ESsm ≥ 0.80
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to be treated are as shown in Table 4. The number of cases is 
not more than 20 (k = 47), 21 to 40 (k = 15), 41 or more (k = 
1), 21 to 40 (ES = 1.64), not more than 20 (ES = 1.22), and 20 
or less (ES = 1.22), all of which are large ESs. In all 95% CIs, the 
difference Q value in ES was 3.35 [df = 3 (p > 0.1876)] was not 
statistically significant (Table 4).

4.2. ES according to treatment period
The number of cases is in the order of 16 to 30 days (k = 28), 

1 to 15 days (k = 25), 31 to 45 days (k = 6), 31 to 45 days (k = 
6), 16 to 30 days (ES = 1.41), 1 to 15 days (ES = 1.27), and 46 to 
60 days (ES = 0.84). In all cases at the 95% CIs, the difference in 
magnitude of the effect Q was 2.87 [df = 3 (p > 0.4125)] which 
was not statistically significant (Table 4). 

4.3. ES according to the number of treatments
The number of cases is in the order of 6 to 10 (k = 37), 11 to 

15 (k = 15), 16 or more (k = 8), 1 to 5 (k = 3), and the size of the 
effects is 6 to 10 (ES = 1.51), 11 to 15 (ES = 1.15), 1 to 5 (ES = 1.02), 
and 16 or more (ES = 0.90), all of which are large. In all cases at 
the 95% CIs, the difference in magnitude of the effect Q was 8.21 
[df = 3 (p < 0.0418)] which was statistically significant (Table 4).

5. Analysis of publication errors

The analysis of publication errors was conducted on the 
25 included studies and 63 cases of published errors were 
selected to verify whether the results of this meta-analysis 
study was reasonable, and the analysis of errors in the 
publication (using a model of ratio effects) confirmed right-
hand deflection asymmetry (Figure 4). For a more objective 

Model k ES (g)
95% CI

Q (df) I2 p
LL UL

Random 63 1.32 1.11 1.54 423.13 (62) 85.3% < 0.0001

CI = confidence interval; ES = effect size; I2 = between-study variability; k = number of effect size; LL = lower limit; UL = upper limit.

Table 1. Effect size results according to the 25 study cases.

Treatment Intervention k ES (g)
95% CI

Q (df) p
LL UL

EXT 19 1.18 0.84 1.52

4.80 (2) > 0.0907MPT 28 1.13 0.85 1.41

EXT+MPT 16 1.83 1.26 2.40

EXT = exercise therapy; MPT = modality therapy; k = number of effect size; ES = Effect size; CI = confidence interval; LL = lower limit; UL = upper 
limit; I2 = between-study variability.

Table 2. Effect size according to treatment intervention.

Outcome k ES (g)
95% CI

Q (df) p
LL UL

NDI 11 1.35 0.92 1.79

8.19 (2) < 0.0167PPT 23 0.94 0.65 1.24

VAS 29 1.59 1.25 1.92

NDI = neck disability index; PPT = pressure pain threshold; VAS = visual analogue scale; k = number of effect size; ES = effect size; CI = confidence 
interval; LL = lower limit; UL = upper limit; I2 = between-study variability.

Table 3. Effect size according to outcome variables.
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greater the ES would be. In this study, Egger’s registry showed 
a nonlinear relationship between the ES and the standard error, 
and a statistically significant degree of bias = 5.916 (t = 9.907, 
df = 61, p < 0.0001) cannot be said to have no publishing errors 
(Figure 5). To illustrate the extent of the impact of publication 
errors on the results of the study, a symmetrical calibration 
and analysis of asymmetry using Duval and Tweedie’s trim and 
fill method [16] showed that the corrected ES was 0.67 (Table 
6; Figure 6). These results were reduced when compared with 

Control
variable N k ES (g)

95% CI
Q (df) p

LL UL

No. of participants

≤ 20 47 1.22 0.97 1.47

3.35 (2) > 0.187621 to 40 15 1.64 1.26 2.02

≥ 41 1 1.22 0.63 1.81

Treatment period (d)

1 to 15 25 1.27 0.97 1.57

2.87 (3) > 0.4125
16 to 30 28 1.41 1.04 1.77

31 to 45 6 1.44 0.76 2.11

46 to 60 4 0.84 0.26 1.42

No. of treatments

1 to 5 3 1.02 0.64 1.39

8.21 (3) < 0.0418
6 to 10 37 1.51 1.20 1.82

11 to 15 15 1.15 0.74 1.57

≥ 16 8 0.90 0.61 1.20

k  = number of effect size; ES = effect size; CI = confidence interval; LL = lower limit; UL = upper limit; I2 = between-study variability.

Table 4. Treatment ES according to the control variable.

Figure 5. Egger’s regression plot.Figure 4. Publication bias Funnel plot.

judgement of asymmetry in the ES, statistical analysis was 
performed with Egger’s regression verification (Table 5). 
This is a verification method that describes the relationship 
between the ES of each study and the standard error, and the 
magnitude of the effects were observed to be linear (Figure 4). 
Egger’s regression analysis may reject the null hypothesis that 
if the p value of the standard error was statistically significant, 
the relationship between the ES and the standard error is 
statistically significant [15], if the p value is less than 0.05, the 
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the original overall ES of 1.32, but the 95% CI was statistically 
significant with a lower limit of 0.43 and an upper limit of 
0.91 (p < 0.0001). Therefore, although it is not possible to say 
that there are no publishing errors in the studies included in 
this current study. The magnitude of the corrected effects is 
also identified by the medium ES, so it can be concluded that 
physical therapy modality and exercise therapy for myofascial 
pain syndrome in the neck and shoulders are both effective.

Discussion

The overall number of  cases of  physical therapy for 
myofascial pain syndrome (ES = 1.32), and the 95% CI (1.11-

Figure 6. Trim and fill plot.

1.54) were high in the size of the large effect, according to the 
criteria presented by Cohen. The heterogeneity of the overall 
ES showed that the expected variance value df based on the 
effects of the same population was 62 with a Q value of 423.13 
and p < 0.0001. In addition, the heterogeneity of the size of the 
effect was significant since the actual variance ratio I2 value 
was 85.3%.

In a previous study, the Cervical Stabilization Exercise 
Treatment Group reported the greatest pain reduction for 
patients with chronic cervical pain, and the effects of stimulant 
treatment within the muscles was significant when applied 
with kidney or stabilization movements [17]. It was reported 
that kidney exercises are necessary to relieve pain in the 
muscles that produce pressure [18]. The results of this study 
prove that physical therapy modality and exercise therapy 
have a great effect on myofascial pain syndrome in neck and 
shoulder, as in the preceding study.

A study of the types of intervention for myofascial pain 
syndrome showed that 28 cases of modality therapy group, 
19 cases of exercise therapy group, and 16 cases of modality 
therapy and exercise therapy group were added. The 
magnitude of the effect of the type of intervention showed the 
greatest effect of physical modality therapy + exercise therapy 
(ES = 1.83). These results indicate that 2 treatments are more 
effective than physical modality therapy or exercise therapy 
alone.

Based on the differences in the ES according to the methods 
of evaluation, the most frequently used was the VAS, (k = 
29), followed by the PPT, (k = 23), and the NDI, (k = 11). The 
magnitude of the effects was shown to be large in the order of 
VAS (ES = 1.59), NDI (ES = 1.35, and PPT (ES = 0.94). In addition, 
all of 95% CIs were statistically significant. These results 
show that in the evaluation of physical modality therapy for 

k t df p Bias Se-bias Slope

63 9.907 61 < 0.0001 5.916 0.597 - 0.860

k  = number of effect size.

Table 5. Egger’s regression results.

Publication bias k ES (g)
95% CI

Q (df) p
LL UL

Trim and fill 87 0.67 0.43 0.91 882.10 (86) < 0.0001

k  = number of effect size; ES = effect size; CI = confidence interval; LL = lower limit; UL = upper limit; I2 = between-study variability.

Table 6. Trim and fill results.
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myofascial pain syndrome, studies are being conducted using 
the pain index, the VAS and PPT, and the study conducted with 
NDI as a dependent variable, did not perform well. Therefore, 
in the study of physical modality therapy for myofascial pain 
syndrome, various assessments other than the pain index will 
need to be performed.

The study showed that the number of people treated, the 
duration of treatment, and the number of times the treatment 
was performed was a modulating variable that explained the 
difference between the ES on treating myofascial pain syndrome. 
For the number of people to be treated, a large number of 
patients would need to be studied, since the number of cases 
was the highest at 20 (k = 47) and the magnitude of the effect 
was 21 to 40 (ES = 1.64). For the duration of the treatment, we 
can see that there have been many treatments, usually for less 
than 30 days. For the number of treatments, 6 to 10 (k = 37) 
treatments were observed to be the most frequent. In addition, 
the magnitude of the effect (ES = 1.51) was the highest and 
was statistically significant. This confirms that many studies of 
physical modality therapy have been studied with less than 10 
short-term approaches.

Prior studies have shown that there is also pain reduction 
and improvement of physical function through short-term 
intervention with exercise [19]. However, further research 
needs to confirm the effectiveness of the treatment from a 
longer-term perspective.

Combined with this study, we were able to confirm that 
physical modality therapy and exercise therapy had great 
effect on myofascial pain syndrome in the neck and shoulders, 
and that the effect differed according to the methods of 
intervention and evaluation. In addition, the effects of physical 
modality therapy were observed to be affected by the number 
of patients, the duration of treatment, and the modulating 
variables of the number of treatments.

Therefore, we hope that the results of this study will help 
in the design of systematic and objective clinical treatment 
to more effectively apply physical modality treatment to 
myofascial pain syndrome in the neck and shoulders.
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