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Introduction: Myofascial pain syndrome is a common musculoskeletal injury, especially 
among athletes, typically treated with symptomatic invasive and non-invasive methods. This 
study compares the effects of massage guns and radial extracorporeal shock wave therapies on 
myofascial pain syndrome symptoms in amateur athletes.

Materials and Methods: In this clinical trial, 45 amateur athletes (18-30 years old) were 
recruited, who were randomly assigned to 15-member groups of shock wave, massage gun, 
and control (routine treatment included electrotherapy and stretching, which was applied on 
three groups). After initial evaluations of the pain intensity, pain pressure threshold (PPT), 
isometric muscle strength, and range of motion (ROM), the patients received single-session 
treatment and were immediately reassessed.

Results: The results showed pain relief and improved PPT following shock wave plus routine 
treatment (P=0.03). The control group had less pain, while pain intensity and PPT did not 
change. The variables were not significantly different between the groups (P=0.12). Shock 
wave along with routine treatment increased plantar flexion ROM (P=0.00), unlike the 
massage gun. Additionally, dorsiflexion ROM (P=0.63) and maximal isometric gastrocnemius 
muscle strength (P=0.95) remained unchanged in all groups.

Conclusion: One session of massage gun therapy immediately reduced gastrocnemius muscle 
pain, while it failed to change PPT, maximal isometric gastrocnemius muscle strength, or 
dorsiflexion and plantar flexion ROM. However, shock wave therapy immediately increased 
plantar flexion ROM and PPT, and reduced pain intensity. These modalities led to limited 
changes, suggesting the need for repeated sessions and supplementary treatments.
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Introduction

usculoskeletal injuries are common in 
sports activities, Both at the amateur 
and professional levels. A large amount 
of money is spent every year on pre-
venting and treating injuries in athletes 

[1]. Further, myofascial pain syndrome is a conventional 
clinical disorder in skeletal muscles, which includes 
muscle spasms associated with trigger points, hard and 
tight bands within the muscle, referred pain, and local 
muscle tenderness [2]. Chronic injuries caused by over-
use, incorrect exercise, and repetitive activities are ma-
jor contributors to myofascial pain syndrome (MPS). 
Regardless of age, gender, exercise level, and sports 
discipline, injuries related to muscle and soft tissue are 
frequent in all athletes [3]. 

Symptomatic treatments for MPS include non-inva-
sive methods like stretching exercises, ultrasound, tap-
ing, massage, and transcutaneous electrical stimulation 
(TENS), as well as invasive techniques such as dry nee-
dling, shock wave therapy, injections, and surgery [4].

Recently, massage gun therapy has gained attention in 
sports and therapy. This method, by combining tradition-
al and vibration massages, improves flexibility, sports 
performance, and recovery. Despite its novelty and lim-
ited evidence on mechanisms [5], it enhances local blood 
flow, reduces tissue stiffness, and accelerates healing [6]. 
While massage positively impacts delayed-onset muscle 
soreness, tissue flexibility, and range of motion (ROM), 
it does not significantly improve muscle endurance, and 
strength, or reduce muscle fatigue and jumping capacity 
[7]. Strength and related parameters benefit more from 
mechanical and manual vibrations compared to tradi-
tional massages [7, 8].

To the best of our knowledge, the effects of massage 
guns on soft tissue properties were not compared to those 
of other therapies. However, its use in modifying tissue 
stiffness, and muscle tone, reducing fatigue, improving 
performance, and aiding recovery is growing, especially 
among athletes [9].

Musculoskeletal disorders are often treated with extra-
corporeal shock wave therapy (ESWT). Some studies 
have reported the effectiveness of ESWT in improving 
MPS symptoms and reducing pain by producing me-
chanical energy through air pressure, which spreads in 
tissue and causes secondary biological effects, promot-
ing tissue repair and regeneration [9]. ESWT significant-
ly benefits conditions like non-union fractures, calcifi-

cation, plantar fasciitis, tenosynovitis, and trigger points 
[10]. Shock waves are either focused or radial. Focused 
waves positively impact musculoskeletal disorders, 
while recent research suggests radial waves are effective 
for lateral epicondylitis, plantar fasciitis, and tendonitis 
calcifications, though their use in MPS needs further 
evaluation [11, 12]. The incidence of muscle damage in 
amateur athletes in various sports fields is higher than 
that of professional athletes due to technical weakness 
and limited sports experience. For this reason, in this 
study, the effect of these two interventions on amateur 
athletes was investigated [1]. Due to the similarity of 
ESWT and massage gun in the application and way of 
applying impact, as well as being more inexpensive, 
this study investigates the use of these two modalities in 
MPS. This study hypothesizes that massage gun therapy 
is as effective as ESWT in treating MPS in amateur ath-
letes. Thus, it compares the effects of these therapies on 
ROM, pain intensity, pain pressure threshold (PPT), and 
isometric muscle strength. 

Materials and Methods

Study design and subjects

This single-blind randomized clinical trial (IR.TUMS.
FNM.REC.1401.188) involved amateur athletes with 
myofascial pain in the gastrocnemius muscle, referred 
to the physiotherapy clinic at the school of rehabilitation 
of Tehran University of Medical Sciences from April to 
July 2023. Volunteers provided informed consent before 
participation.

Study participants

The study included 18-30-year-old (Mean±SD= 
22.43±1.85 years) participants in both genders. The in-
clusion criteria were the absence of tendinitis, Achilles 
tendon rupture, systemic disease, central nervous system 
neurological disease, and recent fractures or dislocations 
in the fibula, tibia, or ankle. The participants had poste-
rior leg muscle pain (visual analog scale [VAS]: 3-7) for 
at least two weeks, reduced ROM with pain and tension 
in dorsiflexion, and at least one referred pain symptom 
of the trigger point or muscle bundle of the gastrocne-
mius muscle. Meanwhile, the exclusion criteria included 
unwillingness to continue, use of drugs or physical inter-
vention, and new neurological or musculoskeletal symp-
toms during the treatment [9, 13-17].

M
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Study procedures

The participants were initially recruited through a con-
venient non-probability sampling method. To achieve 
randomization, a simple random sampling technique 
was employed. Each participant was assigned to a group 
using sealed envelopes that contained group allocations. 
These envelopes were shuffled thoroughly to warrant 
randomness. The participants were then randomly dis-
tributed into three groups, each with 15 members as 
follows: Shock wave (ESWT), massage gun, and con-
trol. No patient was informed about their group or the 
interventions and outcomes of other groups. Two differ-
ent therapists assessed and treated the participants, and 
the data collector was blinded to the treatment groups. 
Based on previous research [18], the sample size was 
calculated to be 14 per group.

The subjects were evaluated at baseline and immedi-
ately post-treatment in one session. At baseline, patients 
were treated according to their groups. In the prone 
position with ankles off the bed, the ESWT group re-
ceived 2500-3000 shocks at 20 Hz and 5 bars on the 
most painful point or trigger point of the gastrocnemius 
muscle and 300 shocks at the same frequency around 
the area [19-24] by using ballistic shock wave (Novin 
Med 360G, Iran). Then, they received the stimulation 
and exercise provided to the control group (Figure 1 
and Figure 2). The massage gun group received a 3-min 

massage (2400-2700 pulses) by spherical head on the 
most painful spot or trigger point of the gastrocnemius 
muscle, followed by a 5-min full muscle massage (same 
features) (the protocol was performed by using massage 
gun Booster E model, USA; Figure 1 [9, 18]). Then, 
similar to the physiotherapy program implemented in 
the control group, stimulation, and exercise were per-
formed. The control group received only TENS (100Hz, 
0.2 ms pulse width for 15 min, by using stimulator No-
vin Med 620P, Iran) and performed standing calf stretch-
ing with dorsiflexion for eight repetitions with a 15-s 
hold [14, 25].

Clinical outcome measurements

An experienced, allocation-blinded examiner assessed 
ankle dorsiflexion and plantar flexion ROM, PPT, maxi-
mal isometric muscle force, and pain intensity, both pre- 
and immediately post-treatment (Figure 3).

Pain intensity was measured using a 10-cm VAS [26]. 
For PPT, an algometer (LUTRON FG-5020, Taiwan) 
was applied to the most painful point or trigger point 
of the gastrocnemius muscle in the prone position. The 
pressure was gradually increased until pain was felt, and 
the maximum levels from three trials were recorded as 
PPT (Figure 4).

 

Figure 1. Treatment Modalities: (a) Massage Gun, (b) Extracorporeal Radial Shockwave  

Figure 2. The Patient Under Intervention (Shock Wave Application) 
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Ankle dorsiflexion and plantar flexion ROM were measured with a hand-held goniometer. 

Patients sat long with ankles off the bed, starting from a rest position. The goniometer center 

was placed over the lateral malleolus, the moving arm parallel to the fifth metatarsus, and the 

fixed arm along the fibular shaft. ROM values were averaged from three repetitions (27). 

Maximal isometric gastrocnemius muscle force was measured using a calibrated digital hand-

held dynamometer (North Coast, USA). The patients sat long with ankles off the bed and pressed 

Figure 1. Treatment devices

a) Massage gun, b) Extracorporeal radial shockwave
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Ankle dorsiflexion and plantar flexion ROM were 
measured with a hand-held goniometer. Patients sat long 
with ankles off the bed, starting from a rest position. The 
goniometer center was placed over the lateral malleolus, 
the moving arm parallel to the fifth metatarsus, and the 
fixed arm along the fibular shaft. ROM values were av-
eraged from three repetitions [27].

Maximal isometric gastrocnemius muscle force was 
measured using a calibrated digital hand-held dyna-
mometer (North Coast, USA). The patients sat long 

with ankles off the bed and pressed the plantar surface 
of the injured leg’s metatarsus on the dynamometer with 
maximal force for 10 s, reporting pain. The highest value 
from three trials was recorded as the maximal isometric 
muscle force [28].

Statistical analysis

The data were analyzed in SPSS software, version 25, 
and the normality of data distribution was determined by 
using the Kolmogorov-Smirnov test. In addition, one-

the plantar surface of the injured leg’s metatarsus on the dynamometer with maximal force for 

10 s, reporting pain. The highest value from three trials was recorded as the maximal isometric 

muscle force (28). 

 

  

Figure 3. Assessment Tools in Order Left to Right: (A) Goniometer, (B) Dynamometer, and (C) 
Algometer 

Figure 4. Patient Position During Assessment With Algometer 
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way analysis of variance (ANOVA) and non-parametric 
Kruskal-Wallis test were applied to assess the difference 
between the groups regarding the data with normal and 
non-normal distribution, respectively. Regarding the 
normally distributed data, the difference within groups 
pre- and post-intervention was assessed through utilizing 
the paired t-test, while the non-parametric Wilcoxon test 
was conducted for the data with non-normal distribution. 
The significant level was set at 0.05. Figure 5 illustrates 
the consort diagram of this study.

Results

Out of 59 patients, 45 completed the study (17.8% men, 
82.2% women; mean age = 24.24±3.11 years). A total 
of 14 participants dropped out due to exclusion criteria, 
unwillingness, new injury symptoms, or other reasons. 
MPS incidence was 55% in the right lower extremity 
and 45% in the left. Baseline demographic and clinical 
characteristics were similar across the three groups, with 
no statistical differences (Table 1).

The results of the paired t-test showed a significant 
increase in plantar flexion ROM immediately after one 
session in the shock wave group (P=0.02). The mas-
sage gun group showed no change (P=0.34), while the 
control group experienced a reduction in ROM post-
treatment (P=0.00) (Table 2). The between-group re-
sults of the ANOVA test indicated significant increases 
in plantar flexion ROM for both shock wave and mas-
sage gun groups compared to the control (P=0.00) (Table 
3); however, no significant difference between the two 
treatment methods (P=0.67) (Table 4). Nevertheless, 
the t-test paired results showed no significant change 
was observed in dorsiflexion ROM after one session of 
treatment in any of the three groups (shock wave group 
(P=0.33), massage gun group (P=0.81), control group 
(P=0.42) (Table 2). Between-group analysis by ANOVA 
test indicated no significant differences in the ability to 
change this parameter (P=0.63) (Table 3).

The t-test paired results indicated a significantly im-
proved PPT and decreased muscle tissue sensitivity after 

the plantar surface of the injured leg’s metatarsus on the dynamometer with maximal force for 

10 s, reporting pain. The highest value from three trials was recorded as the maximal isometric 

muscle force (28). 
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Figure 4. Patient position during assessment with algometer

Table 1. Baseline characteristics of shockwave (n=15), massage gun (n=15), control groups (n=15)

Characteristics
Mean±SD

P
Shock Wave Group Massage Gun Group Control Group

Age (y) 22.43±1.85 24.20±3.40 26.10±2.80 0.01

Gender (Female), No. 9 14 14 NA

Height (m) 165.15±5.29 163.80±4.64 164.40±6.43 0.74

Weight (kg) 63.15±5.27 65.25±5.00 66.75±5.77 0.11

BMI (kg/m2) 23.21±2.37 23.21±2.37 24.82±3.08 0.14

SD: Standard deviation; BMI: Body mass index; NA: Not available. 
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applying shock waves compared to before the start of 
treatment (P=0.01). The massage gun and control group 
had a limited, statistically insignificant increase in PPT 
(P=0.46 for the massage gun group and P=0.66 for the 
control) (Table 2). Meanwhile, the Kruskal-Wallis test 
results showed similar PPT variations across all groups, 
indicating no superiority of shock wave therapy over the 
other treatments (P=0.12) (Table 3).

The results of the paired t-test showed no significant 
change in maximal isometric gastrocnemius muscle 
force after one treatment session in any group (shock 
wave [P=0.38], massage gun [P=0.63], control groups 

[P=0.83]) (Table 2). Between-group analysis by the 
Kruskal-Wallis test revealed no significant differences in 
the ability to alter this muscle force (P=0.95) (Table 3).

The paired t-test results showed a significant decline 
in VAS score for the shock wave (P=0.00) and control 
groups (P=0.00) after one session, while the massage 
gun group had a limited variation (P=0.52) (Table 2). Al-
though the shock wave group had a higher effect on pain 
relief compared to the control group, the difference was 
not statistically significant. The results of the one-way 
ANOVA showed both treatments were more effective 
than the massage gun (P=0.03) (Table 3 and Table 4).

Figure 5. CONSORT diagram of the study

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. CONSORT Diagram of the Study 
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Discussion

Myofascial pain syndrome is a prevalent soft-tissue 
injury among athletes, necessitating fast, effective, and 
economical treatment methods. This study is among the 
first to compare the effects of massage gun and ESWT 
on injured tissue. ESWT combined with routine treat-
ment positively affected plantar flexion ROM, PPT, and 
pain intensity. However, massage gun therapy along 
with routine treatment or routine treatment alone did not 
significantly alter these variables. Dorsiflexion ROM 
and maximal isometric gastrocnemius muscle force 
remained unchanged across all groups. The treatment 
parameters for ESWT and massage gun therapy were 
based on previous research [9, 18-24]. A single-session 
intervention was conducted with pre-and post-treatment 
evaluations.

The results of this study are consistent with those of 
some previous research. For example, Manafnezhad et 
al. (2019) investigated the effects of ESWT and dry nee-
dling in the upper trapezius muscle of 70 patients with 
non-specific cervical pain and found the effectiveness of 
both ESWT and dry needling on target points and pain 
relief [20]. Ji et al. (2012) applied ESWT on 20 patients 
with upper trapezius Myofascial pain syndrome and ob-
served a significant decrease in their myofascial pain 
intensity and improved PPT [29]. According to Zim-
mermann et al. (2009), ESWT enhanced capillary blood 
flow and relieved pain in 60 patients with chronic pelvic 
pain syndrome [30]. Hausdorf et al. (2008) assessed the 
effects of ESWT on the number of neurons immunoreac-
tive for substance P in dorsal root ganglia L5. The results 
suggested the ability of ESWT to selectively destroy un-
myelinated nerve fibers, reduce substance P production, 
and decrease pain transmission [29, 31, 32].

Table 2. Within-group changes before and after intervention

Outcome Measure Groups
Mean±SD

P Effect Size
Before Intervention After Intervention

VAS

Shock wave 6.01±1.39 4.26±1.72 0.00* 0.12

Massage gun 5.49±1.53 5.15±2.29 0.52 0.17

Control 5.63±1.51 3.72±1.52 0.00* 0.26

PPT (N/cm2)

Shock wave 19.87±7.84 23.82±9.74 0.01* 0.45

Massage gun 23.14±10.97 22.82±13.57 0.46 0.03

Control 21.32±9.78 19.65±9.56 0.66 0.17

Plantar flexion  
(degree)

Shock wave 42.12±4.65 45.42±5.47 0.02* 0.69

Massage gun 51.13±7.56 52.42±7.23 0.34 0.17

Control 47.21±8.92 43.05±8.09 0.00* 0.59

Dorsi flexion (degree)

Shock wave 26.89±4.99 26.33±4.45 0.33 0.12

Massage gun 28.47±6.23 28.12±9.81 0.81 0.04

Control 27.57±5.93 28.36±6.57 0.42 0.13

Isometric muscle force 
(N)

Shock wave 15.15±3.93 14.63±4.20 0.38 0.13

Massage gun 14.69±3.76 14.45±3.39 0.63 0.07

Control 15.48±2.95 15.33±3.40 0.83 0.05

Notes: Paired t-test and the Wilcoxon test were respectively used for the data with normal distribution (almost all the data, 
except for the data of PPT of massage gun) and those with non-normal distribution (massage gun data for PPT). * indicates 
significant difference (P<0.05).

VAS: Visual analog scale; PPT: Pain pressure threshold.
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The results of the present study indicated that massage 
gun therapy may be ineffective in pain intensity and PPT, 
which is not in line with those of the previous research. 
Moraleda et al. (2019) focused on the effects of vibrat-
ing and non-vibrating foam rolling on recovery after ex-
ercise among 38 subjects with induced muscle damage. 
They reported that vibration therapy, such as a vibrat-
ing foam roller can relieve pain sensation after exercise 
by increasing skin temperature and blood flow [33, 34]. 
Clarke et al. (2024) evaluated the effect of massage gun 
therapy on physical and perceptual recovery in 65 ac-
tive adults. Based on the results, percussion massage 
guns combine massage and vibration therapy, allowing 
for more intense muscle tissue movement and stimula-
tion of mechanoreceptors [35, 36]. The protocol of the 
present study was prepared according to the results of 
previous research previous research although contradic-
tory results were obtained for the massage gun group. 

This modality can lead to better results if the number of 
therapeutic sessions elevates or the features of massage 
gun treatment change.

Additionally, Notarnicola et al. (2018) assessed the 
effects of ESWT on the biceps femoris and quadriceps 
femoris muscles of 32 healthy athletes over three ses-
sions. They found increased tissue flexibility and muscle 
stiffness immediately after treatment and 15 days later, 
improving athletes’ performance during competition 
[19]. The results of another study suggested that shock 
wave therapy may reduce abnormal stiffness and short-
ening, as well as target point formation in muscles, by 
affecting acetylcholine discharge at the neuromuscular 
junction. Ischemia, increased metabolism, energy crisis, 
and pain associated with the release of substances like 
prostaglandins, bradykinin, and substance P may occur in 
a part of the sarcomere, not the entire muscle fiber [37]. 

Table 3. Between-group differences for each outcome measure in shockwave (n=15), massage gun (n=15), and control groups 
(n=15)

Outcome Measure
Mean±SD/ Mean Rank

F or χ2 P
95% Confi-

dence Interval 
for Mean

Effect 
SizeShock Wave Massage Gun Control 

VAS 19.63 30.17 19.20 χ2=6.78 0.03* _ 0.71

PPT (N/cm2) 27.87 18.60 20.93 χ2=4.21 0.12 _ 0.44

Plantar flexion (degree) 3.50±5.53 1.28±5.10 -4.15±3.87 F=9.25 0.00* -1.44 - 2.06 0.54

Dorsi flexion (degree) -0.55±2.16 -0.35±5.73 0.79±3.63 F=0.45 0.63 -1.29 - 1.18 0.13

Isometric muscle force (N) 22.10 22.13 23.32 χ2=0.08 0.95 _ 0.47

Notes: F and H distribution are the test statistics for analysis of variance and Kruskal-Wallis tests, respectively. These tests were 
respectively applied for the data with normal distribution (dorsi and plantar flexion) and non-normal distribution (VAS, PPT, 
and isometric muscle force). * indicates significant difference (P<0.05).

VAS: Visual analog scale; PPT: Pain pressure threshold.

Table 4. Pairwise comparison using Bonferroni correction plantar flexion range of motion and visual analog scale

Outcome Measure Between Groups Mean Difference Standard Error P

Plantar flexion range of 
motion (degree)

Shockwave–massage gun 2.21 4.77 0.08

Shockwave-control 7.65 4.77 1.00

Massage gun-control 5.44 4.77 0.06

Visual analog scale

Shockwave–massage 0.43 1.79 0.67

Shockwave-control 10.96 1.82 0.00*

Massage gun-control 10.53 1.82 0.01*
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Shock wave therapy was found to reduce muscle tension 
and improve local ischemia in abnormally-shortened 
muscle tissue [38]. The results of the present study in-
dicated that ESWT enhanced the active range of motion 
by improving muscle tone and tissue flexibility although 
the overall improvement was not statistically significant 
compared to massage gun and control groups [37].

Numerous studies have explored the effect of vibration 
therapy on flexibility and ROM. Compared to stretching 
exercises (traditional passive stretching, control group), 
the massage gun group showed no significant improve-
ment in flexibility, which may reflect its ineffectiveness 
[9, 38]. However, these results are not in agreement with 
those of other studies that demonstrated its effective-
ness in enhancing lower-limb flexibility. For instance, 
Konrad et al. (2020) found that the use of massage guns 
increased ROM and flexibility in the plantar flexor mus-
cles, similar to traditional massages, without affecting 
muscle strength [9]. These results are in line with those 
of a meta-analysis on the immediate and long-term ef-
fects of vibration [9]. Moraleda et al. (2019) suggested 
that improved tissue flexibility may related to increased 
tissue and skin temperature [33, 34]. Clarke et al. (2024) 
attributed increased ankle ROM to 5 min of massage gun 
application following heavy exercise in cuff muscles 
[35], contrary to the results of the present study. Apply-
ing a massage gun according to the protocol outlined in 
the present study did not enhance plantar flexion ROM. 
The within-group results of the massage gun group may 
be distorted by environmental and confounding factors, 
such as different sports fields, previous contextual con-
flicts, people’s jobs, weather conditions, and individuals’ 
daily fatigue of each person. 

Further, applying ESWT and massage guns to the mus-
cles affected by MPS did not alter dorsiflexion ROM 
(antagonist ROM), which could be ascribed to the non-
treatment of dorsiflexion agonist muscle in this study.

Cho et al. (2021) investigated the effects of radial ESWT 
on muscle mass and function in 15 patients undergoing 
maintenance hemodialysis. In this regard, they divided 
subjects into intervention and placebo groups, the first one 
of which received 12 shock wave sessions (weekly). The 
results revealed improved quadriceps volume and perfor-
mance in both lower limbs along with enhanced quality 
of life [23]. Furthermore, d’Agostino et al. (2015) dis-
covered that ESWT can influence mechano-transduction, 
aiding the body’s signaling pathways by converting me-
chanical stimuli into biochemical signals and consequent-
ly affecting the intracellular matrix, nucleus, and cell mi-
tochondria. However, myogenic factor 5 expression was 

observed in the stellate cells isolated from spine muscles 
post-ESWT compared to controls [39]. Mattyasovszky et 
al. (2018) assessed ESWT as a biological therapeutic tool 
and reported myogenic stimulation and muscle building 
in the myoblast cells of the mice receiving low-intensity 
ESWT. The results suggested the possible potential of 
ESWT to positively affect non-fat volume and muscle 
building by modulating myogenic factor-related gene ex-
pression and stimulating myogenesis [40]. Therefore, a 
single-session treatment based on the proposed protocol 
could not improve isometric strength, indicating the need 
for multiple shock wave therapy sessions to significantly 
influence muscle strength.

Konrad et al. (2020) studied the acute effects of a 
percussion massage gun on performance and ROM of 
plantar flexors among 16 individuals and found the inef-
fectiveness of this tool in enhancing maximal voluntary 
isometric contraction of plantar flexor muscles in the leg 
[9]. Various studies have represented that both general 
and local exposure to vibration therapy increases meta-
bolic activities within muscle tissue, including blood 
flow, oxygen saturation, and tissue temperature [41, 
42]. Some researchers have suggested that these physi-
ological responses may positively affect muscle strength 
and explosive power [43, 44]. However, the collective 
results represented that massage guns, as local vibration 
devices, do not appear to alter isometric muscle strength 
although additional treatment sessions may effectively 
improve muscle strength.

Based on the results, a massage gun could be used as 
a suitable tool to relieve muscle pain and increase joint 
flexibility in the playfield, but it failed to improve muscle 
strength immediately and in the playfield. Shock wave 
therapy may be associated with better clinical outcomes 
compared to massage gun therapy. In terms of tissue ef-
fectiveness, a shock wave is more effective in reducing 
pain and intended symptoms immediately.

Conclusion

A single-session ESWT combined with routine phys-
iotherapy immediately reduced pain, increased PPT, and 
enhanced plantar flexion ROM among amateur athletes 
with gastrocnemius MPS compared to massage gun 
therapy plus routine electrotherapy or electrotherapy 
alone. However, none of these treatment protocols were 
effective in altering maximal isometric gastrocnemius 
muscle force after a single session. Further studies are 
needed to assess the effectiveness and long-term effects 
of massage guns and ESWTs, particularly through multi-
session use.
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Study limitations

Several limitations affect this study. First, the partici-
pants were non-professional athletes, for whom the level 
of the daily and occupational activities influencing readi-
ness was not assessed or standardized. Another limitation 
is the lack of evaluation of soft tissue components in terms 
of stiffness, tissue thickness, and elasticity, which could 
provide more detailed information on the effects of each 
treatment protocol. Furthermore, gender differences may 
affect the results, as the study included participants of both 
sexes. Finally, the study only evaluated the immediate ef-
fects of a single treatment session, which may not reflect 
the outcomes of multiple sessions or long-term effects.
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