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Effect of Cupping Therapy on Muscle Tenderness in Collegiate Baseball Players 

Compared to Sham Treatment: A Randomized, Single-Blinded Trial 
S. Andrew Cage EdD, ATC, LAT, CES, PES, CCT‡; Laurel Trail MPA, LAT, ATC¤; R. Michael Galbraith 

DO, CCFP(SEM), Dip Sport Med¢; Carson Cox‡; Brandon J. Warner  

 ‡The University of Texas at Tyler, ¤The University of Texas at Tyler; UT Health East Texas, ¢The 

University of Texas Health Science Center at Tyler; UT Health East Texas, Grand Canyon 

University 

Purpose: The purpose of this study was to examine the effects of cupping therapy on muscular 
tenderness in the triceps surae of collegiate baseball players when compared to a control and sham 
treatment conditions. Methods: 20 collegiate baseball players (age= 22 ± 2 years, height= 186.8 ± 
6.9 cm, weight= 88.6 ± 8.5 kg) participated in this study. Subjects were randomly assigned to either 
the treatment or sham treatment group. A mark was placed 10-cm superior to the 
musculotendinous junction of the Achilles tendon and the gastrocnemius on both legs. The 
treatment or sham treatment was then applied over the mark on the right leg for 15-minutes, with 
the left leg serving as a control. Muscle tenderness was measured in both legs with a handheld 
algometer at baseline and after treatment. An independent samples t-test was performed to 
determine differences in changes to muscle tenderness between the cupping therapy and sham 
cupping therapy groups. Paired samples t-tests were used to determine differences in changes to 
muscle tenderness between cupping therapy and sham cupping therapy groups and their respective 
controls. Results: A significant difference in reduction of muscle tenderness was found between the 
cupping therapy treatment group and the respective control group (treatment = 1.37 ± 0.54, 
treatment control = 0.5 ± 1.5, p = 0.009). A significant difference in reduction of tenderness was also 
noted between the cupping therapy treatment group, and the sham cupping therapy treatment 
group (treatment = 1.37 ± 0.54, sham = -0.37, p < 0.001). Conclusion: A single 15-minute cupping 
therapy treatment can decrease muscle tenderness at the triceps surae when compared to both a 
control and sham treatment condition. These findings are in keeping with previous studies, with the 
added benefit of attempting to control for a placebo effect and bias during statistical analysis.  
Key Words: cupping therapy, myofascial decompression, muscle tenderness, algometry  
 

INTRODUCTION 
Cupping therapy is a therapeutic modality 
that has been documented as early as 3300 
BC.1 Utilizing negative pressure at the 
treatment site, clinicians using cupping 
therapy seek to increase blood flow, decrease 
pain, increase flexibility, and increase 
function.2-4 During the 2016 Olympics, 
cupping therapy began to grow in popularity 
as a treatment option in the United States of 
America and western Europe.1 Some of this 
popularity may be because of increased media 
attention as a result of popular professional 
athletes being treated with cupping therapy as 
part of their medical care.5,6 Currently, there 
does not appear to be a consensus for treating 
either amateur or professional athletes with 

cupping therapy despite the increase in use.1 

This lack of consensus is likely due to a lack of 
high-quality studies or standardized 
methodology.4,7 A clinical experts’ statement 
has been published to provide some guidance 
to clinicians who wish to use cupping therapy, 
but there is still a need for well designed, 
rigorous studies.8 

Previous research has shown that cupping 
therapy has a positive effect on local and 
regional blood flow.3,9,10 When cupping 
therapy is applied, the tissue in contact with 
the rim of the cup is compressed while 
negative pressure leads to the decompression 
of the tissues within the cup.11 This 
decompression results in a pressure 
differential between the skin within the cup 
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and the underlying superficial blood vessels.11 

When this change in pressure occurs, the 
result is vasodilation, which leads to increased 
localized blood flow.11 This increase in blood 
flow may be part of the mechanism resulting 
in decreased pain that has been shown in 
previous research.12 Even so, there may be 
other mechanisms that result in pain 
modulation with cupping therapy. Previous 
research has also reported that while the body 
is healing the marks left by cupping therapy, 
macrophages are attracted to the treatment 
site.12 This increase in macrophages combined 
with the release of the enzyme heme 
oxygenase-1 (HO-1) may create a better 
environment for healing.12  

While cupping therapy has continued to grow 
in popularity, the need for more extensive 
research still exists. Particularly lacking is 
research on the effects of cupping therapy for 
competitive athletic populations.1 

Additionally, there appears to be little 
research on the effects of cupping therapy 
when compared to a sham intervention.13,14 
Previous research has shown that cupping 
therapy is used by the majority of clinically 
practicing athletic trainers that were 
survey.15-17 This widespread use warrants 
further investigation into the effects of 
cupping therapy. Therefore, the purpose of 
this study was to assess the effects of cupping 
therapy on muscle tenderness of the triceps 
surae in collegiate baseball players when 
compared with sham and control groups. 

METHODS 

Participants 
A total of 20 apparently healthy collegiate 
baseball players consented to and 
participated in this study as a convenience 
sample (age= 22 ± 2 years, height= 186.8 ± 6.9 
cm, weight= 88.6 ± 8.5 kg). All participants 
were informed of the study’s purpose, and 
informed consent was obtained. Participants 
were then randomly assigned to the treatment 
group or the sham group using a random 
number generator. 

Cupping.Therapy 
To ensure continuity, all cupping therapy 
treatments were performed by the same 
clinician. In all subjects, the right leg was used 
as the treatment leg, as this was the leg each 
subject identified as their dominant leg. 
Before applying cupping therapy, a mark was 
made with a dry erase marker 10-cm superior 
to the musculotendinous junction of the 
Achilles tendon and the gastrocnemius muscle 
on both legs. Participants were then 
instructed to remain laying prone and not 
look behind them for the duration of the 
study. After baseline tenderness measures 
were taken on both calves, coconut oil was 
applied to the participant’s right leg around 
the area of the mark. Coconut oil was chosen 
based off the relatively low risk of allergic 
reaction, and availability in the clinic where 
data were being collected. A plastic cup 
(Khangzhu Vacuum Cup, Beijing Kangda 
World Medical Appliance Center, Beijing, 
China) was placed on a pump before being 
placed over the mark on the patient’s 
gastrocnemius. Two pumps of air were 
removed from the cup, and the pump was 
removed (Figure 1). The number of pumps 
chosen was based off of clinical techniques 
and previously conducted studies.2,3,9 The cup 
was left in place for 15-minutes, which was in 
keeping with the methodology of previous 
studies.3,9 When the cup was removed, 
tenderness measures were taken again. 
Following completion of the treatment and 
measures, the gastrocnemius was cleaned 
with a terry cloth towel. No participants 
reported any adverse effects such as soreness 
or loss of motion from the cupping therapy 
treatment. 
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Figure 1. Cupping therapy over the gastrocnemius  

 
Sham.Cupping.Therapy 
Before applying the sham cupping therapy, a 
mark was made with a dry erase marker 10-
cm superior to the musculotendinous junction 
of the Achilles tendon and the gastrocnemius 
muscle on both legs. Participants were then 
instructed to remain laying prone and not 
look behind them for the duration of the 
study. After baseline tenderness measures 
were taken on both calves, the researcher 
opened and closed the jar of coconut oil and 
then mimicked applying coconut oil to the 
participant’s right leg around the area of the 
mark without actually applying coconut oil. A 
plastic cup (Khangzhu Vacuum Cup, Beijing 
Kangda World Medical Appliance Center, 
Beijing, China) with a small hole drilled in the 
cup and double-sided tape placed around the 
rim was then placed on a pump before being 
placed over the mark of the patient’s 
gastrocnemius. Two pumps of air were 
removed from the cup, although no suction 
was achieved, and the pump was removed 
(Figure 2). The cup was left in place for 15-
minutes, mirroring the treatment group. 
When the cup was removed, tenderness 

measures were taken again. Following 
completion of the sham treatment and 
measures, the gastrocnemius was cleaned 
with a terry cloth towel. No participants 
reported any adverse effects from the sham 
cupping therapy treatment. 

 

Figure.2..Sham.cupping.therapy.over.the.gastrocnemius 

 
Muscle.Tenderness 
Tissue algometry has been established as a 
valid method of measuring muscle tenderness 
in previous studies.18 Previous studies have 
used an average of three measures of tissue 
algometry to ensure reliability.18 Muscle 
tenderness measures were taken over the 
mark placed on the gastrocnemius of both legs 
using a handheld pressure algometer 
(Baseline Push Pull Force Gauge, Fabrication 
Enterprises, Inc., White Plains, New York) 
(Figure 3). Measurements were taken at 
baseline and following the treatment or sham 
treatment. During the intervention or sham 
treatment, the left leg was left in an extended 
position for the same duration as the 
treatment time in order to serve as the control 
limb. At both times, measures were taken 



Cage, Trail, Galbraith, Cox & Warner. Effect of Cupping Therapy on Muscle Tenderness 

Journal of Sports Medicine and Allied Health Science | Vol. 8| Issue. 4 | Spring 2023 

Published by ScholarWorks@BGSU,2023    4 

three times so an average could be obtained 
using SPSS V28 (IBM, Armonk, NY). 

 

Figure 3. Handheld algometry on the gastrocnemius 

 
Statistical.Analysis 
Prior to analysis, all condition group names 
were deidentified and replaced with numbers 
to allow a member of the research team to 
conduct statistical analysis blinded. The sham 
group and their respective control measures 
were labeled “Group 1”, and the intervention 
group and their respective control measures 
were labeled “Group 2”. Means and standard 
deviations were calculated in order to 
describe demographic information about the 
participants. An independent samples t-test 
was performed to determine differences in 
changes to muscle sensitivity between the 
cupping therapy and sham cupping therapy 
groups. Paired samples t-tests were used to 
determine differences in changes to muscle 
sensitivity between the cupping therapy and 
sham cupping therapy groups and their 
respective control limbs. Significance was set 
at an alpha level of p < 0.05. Statistical analysis 
was performed using SPSS V28. 

RESULTS 
The cupping therapy treatment group showed 
a significant decrease in muscle tenderness 
when compared to the respective control 
group (treatment = 1.37 ± 0.54 lbs, treatment 
control = 0.5 ± 1.5 lbs, p = 0.009). The sham 
cupping therapy treatment group did not 
show a significant decrease in muscle 
tenderness when compared to the respective 
control group (sham = -0.37 ± 0.73 lbs, sham 
control = 0.60 ± 1.07 lbs, p = 0.416). When 
compared to one another, the cupping therapy 
treatment group showed a significant 
decrease in muscle tenderness when 
compared to the sham cupping therapy 
treatment group (treatment = 1.37 ± 0.54 lbs, 
sham = -0.37, p < 0.001).  

DISCUSSION 
The purpose of this study was to determine if 
cupping therapy would decrease muscle 
tenderness in collegiate baseball players 
when compared to a sham cupping therapy 
treatment. While previous studies have 
shown that cupping therapy has positive 
effects regarding pain modulation, there have 
apparently been few studies that have 
compared changes in musculoskeletal pain 
following cupping therapy to a sham 
intervention.13,14 Results from the current 
study indicate that a 15-minute cupping 
therapy treatment does decrease muscle 
tenderness in the triceps surae relative to the 
control limb when compared to a sham 
cupping therapy treatment. This decrease 
suggests that cupping therapy can be an 
effective treatment option for treating 
muscular tenderness. 

Currently, the exact mechanisms by which 
cupping therapy decrease musculoskeletal 
pain are not entirely understood. It has been 
suggested that the compression of the rim of 
the cup and decompression may provide 
sensory feedback that leads to pain 
modulation.12 The increase in localized blood 
flow brought on by cupping therapy may play 
a role in decreasing pain as well.9,12 While it is 
possible that these two mechanisms overlap 
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to achieve pain relief, there do not appear to 
be any published studies examining the exact 
effects of cupping therapy on pain modulation. 

The findings of the current study suggest that 
there is a decrease in muscle tenderness in the 
triceps surae after a single cupping therapy 
treatment. In this study, muscle tenderness 
significantly decreased in the cupping therapy 
treatment group when compared to both a 
control, and sham cupping therapy treatment 
group. These results support previous 
findings that indicate cupping therapy 
decreases musculoskeletal pain.10 

LIMITATIONS 
One limitation of this study was the sample 
size selected. Since the sampling was a 
convenience sampling based off of available 
collegiate baseball players, the sample size 
may not have been large enough to completely 
answer the research question. Future studies 
should use a larger sample of competitive 
athletes to ensure that statistical power has 
been achieved. Given that this study was 
conducted using a convenience sample, data 
regarding whether subjects had previously 
received cupping therapy was not collected. 
Future studies should assess the affect of 
previous experience with cupping therapy 
related to clinical outcomes. Another possible 
limitation of this study of this study was that 
the same subjects served as subjects in both 
the intervention and control groups. Given 
evidence that cupping therapy may promote 
systemic relaxation and pain relief, the control 
limb may have also been affected. Future 
studies should include a separate group of 
subjects to serve as the control group. 

FUTURE.RESEARCH 
There is a need for future research to examine 
other clinical outcomes of cupping therapy 
when compared to a sham treatment. These 
outcomes include range of motion, perceived 
level of function, and localized blood flow. 
Future research should also be conducted to 
assess the potential physiological 
mechanisms behind the reported decreases in 

muscle tenderness and musculoskeletal pain. 
Such research has the potential to provide 
information regarding how best to achieve 
pain relief via cupping therapy. 

CONCLUSIONS 
In conclusion, a single 15-minute cupping 
therapy treatment has the potential to 
decrease muscle tenderness at the triceps 
surae when compared to both a control and 
sham treatment condition. These findings are 
in keeping with previous studies, with the 
added benefit of attempting to control for a 
placebo effect and bias during statistical 
analysis. The results of this study may assist 
clinicians in determining appropriate 
parameters for applying cupping therapy 
when seeking to achieve decreases in 
muscular pain and tenderness. 
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