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Introduction
Cupping therapy is an ancient healing practice with roots in diverse cultures worldwide 

and has gained popularity in recent years for its therapeutic benefits in treating numerous 
musculoskeletal conditions, such as plantar fasciitis, lower back pain, neck pain, and sports-
related muscular injuries [1-3]. Despite its increasing utilization, the precise mechanisms 
underlying the therapeutic effects of cupping therapy remains a subject of ongoing research 
and debate. Several theories have been proposed to explain the physiological effects of dry 
cupping therapy. These theories suggest that cupping therapy may lead to improvements 
in range of motion, exert analgesic effects, and enhance blood circulation [4-6]. However, 
the exact mechanisms through which cupping therapy exerts these effects are not yet fully 
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Abstract
Cupping therapy, an ancient healing practice with roots in diverse cultures worldwide, has gained 
popularity in recent years for its therapeutic benefits in treating numerous musculoskeletal conditions. 
In western medicine cupping therapy is used with the goal of achieving therapeutic effects including 
decreased musculoskeletal pain and increased regional and localized blood flow. To date, there does not 
appear to be any general guidelines for the prescription and application of cupping therapy. Nevertheless, 
cupping therapy has continued to grow in popularity in the sports medicine setting. One factor in the 
lack of consensus on best practices for the use of cupping therapy is a lack of high-quality studies with 
large sample sizes. Therefore, the purpose of this retrospective study was to assess the effects of cupping 
therapy on skin surface temperature in collegiate baseball players. Review of medical records found that 
26 male baseball players (age 21±1 year) had undergone 134 treatments that yielded includable data. 
Players received cupping therapy if they reported to the athletic training staff complaining of subacute 
or chronic musculoskeletal pain. Once the treatment site was identified, the skin was prepared using 
a light layer of coconut oil. Plastic cups were then applied to the treatment site, and two pumps of air 
were removed from each cup with a handheld pump. Cups remained in place for 20 minutes before being 
removed. Skin surface temperatures were taken with an infrared camera before and after treatment, and 
at five-minute intervals during treatment. A paired samples t-test was performed to assess skin surface 
temperature differences before and after cupping therapy. A one-way ANOVA test was performed to 
assess changes in temperature of the central most cup over time. On average, players receiving cupping 
therapy experienced significant increases in skin surface temperature (Pre-Cupping=31.47±1.03 °C, Post-
Cupping=33.57± 0.73 °C, t(266)=-19.233, p<.001). Additionally, significant temperature increases were 
noted at the center most cup during treatment. To the authors’ knowledge, the number of treatments 
assessed in this study was more than any study evaluating the effect of cupping therapy on skin surface 
temperature in the current literature. Cupping therapy produced an increase in skin surface temperature, 
which likely indicates an increase in localized blood flow. Future research should examine the relationship 
between skin surface temperature and therapeutic effects of cupping therapy.

http://dx.doi.org/10.31031/RISM.2024.10.000739
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understood and require further investigation [4]. Research on 
cupping therapy has highlighted the significance of blood flow in 
assessing its therapeutic effects [7,8]. The Release of Nitric Oxide 
Theory suggests that cupping therapy may lead to increased nitric 
oxide release, promoting vasodilation, and enhanced blood flow to 
treated areas [4]. Studies have indicated that dry cupping therapy 
can significantly boost peak skin flow, with the intensity of this 
effect depending on the treatment pressure and duration. Doppler 
Flowmetry was utilized to accurately measure the increased blood 
flow to an area in both pre- and post-cupping therapy, providing 
valuable data on the physiological changes induced by the treatment 
[8].

While increased blood flow is correlated with greater oxygen 
delivery to damaged tissue, the negative pressure generated by 
cupping therapy directly causes capillaries to dilate under the skin, 
often leaving behind ecchymosis and possible capillary rupture as 
side effects [9,10]. These side effects are often associated with the 
style of cupping, application, and frequency of cupping, prompting 
users to clearly define the intended goal of therapy [10]. This is most 
likely the reason professional athletes have begun using cupping 
therapy to recover after rigorous training, yet little information 
provides support on whether cupping therapy actually provides 
a performance advantage [11]. Further research into measuring 
blood flow may provide a deeper understanding of how cupping 
therapy can affect recovery and performance. Aside from Doppler 
Flowmetry, measuring skin temperature has also been theorized to 
be correlated with increased blood flow following cupping therapy 
[12,13]. In this study, we investigated the effect cupping therapy 
had on skin temperatures via infrared photography, both before, 
during, and after cupping therapy treatments.

Methods
Design

This study was conducted using a retrospective analysis of data 
collected review of electronic medical records compiled during 
treatment of collegiate baseball players at an NCAA Division II 
institution.

Participants

Subjects were identified for this study through review of 
electronic medical records that were regularly compiled by the 
treating athletic trainer. The documentation included skin surface 
temperatures intended to ensure that blood flow had increased 
following treatment. Measurements were taken before and after 
the intervention, using an infrared camera with smartphone 
interface (TC002 Thermal Camera, TOPDON USA, Rockaway, NJ) for 
skin surface temperatures. A total of 26 male baseball pitchers (age 
21±1 year) had undergone 134 treatments that yielded includable 
data.

Data collection

Players received cupping therapy if their current symptoms 
warranted treatment. The 134 treatments included in the study 
were all performed in response to a complaint of muscular pain 

that had been present for longer than 48 hours. The skin at the 
treatment site was prepared using coconut oil to allow the cups to 
have greater adherence. Cups were then applied to the treatment 
site, with two pumps of air being removed using the handheld pump 
included with the cupping set (Figure 1). Cups were left in place for 
20 minutes before being removed. Any remaining coconut oil was 
then wiped off with a terry cloth towel. Prior to the treatment being 
applied, the skin surface temperature was measured at the center 
of the patient’s painful muscle area. The measurement site was 
determined by measuring the widest point of the treatment area 
in centimeters. Temperature measurements of the central most cup 
was taken at the time of application, at five-minute intervals until 
removal, and following removal of the cups. No pitchers reported 
adverse reactions to the treatment protocol (Figure 2).

Figure 1

Figure 2
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Statistical analysis

Relevant data was collected from electronic medical records 
then was transferred to, and analyzed using, a commercially 
available statistics software package (SPSS Version 28, IBM, 
Armonk, NY). A total of 134 treatments from 26 medical records 
were included in the data analysis. Means and standard deviations 
were calculated where appropriate. A paired samples t-test was 
performed to assess skin surface temperature differences before 
and after cupping therapy. A one-way ANOVA test was performed 
to assess changes in temperature of the central most cup over time. 
Significance was set a p<0.05 a priori.

Result
A total of 134 cupping therapy treatments were analyzed for the 

purposes of this study. Treatment sites are detailed in Table 1. On 
average, players receiving cupping therapy experienced significant 
increases in skin surface temperature (Pre-Cupping=31.47±1.03 
°C, Post-Cupping=33.57±0.73 °C, t(266)=-19.233, p<.001). Results 
of the temperature increases of the central most cup are shown in 
Table 2.

Table 1: Treatment sites.

Muscle Frequency

Low Back 33, 24.6%

Latissimus Dorsi 19, 14.2%

Supraspinatus 18, 13.4%

Trapezius 11, 8.2%

Biceps Brachii 11, 8.2%

Rhomboids 11, 8.2%

Deltoid 9, 6.7%

Wrist Flexors 5, 3.7%

Pectoralis Major 4, 3.0%

Quadriceps 4, 3.0%

Hamstrings 3, 2.2%

Wrist Extensors 2, 1.5%

Triceps Brachii 2, 1.5%

Triceps Surae 2, 1.5%

Table 2: Temperature changes of central most cup over 
time.

*Significant at p<.001

Time Interval Temperature Change (°C)

0 to 5 minutes 2.17*

5 to 10 minutes 1.09*

10 to 15 minutes 0.80*

15 to 20 minutes 0.97*

Discussion
The purpose of this retrospective study was to assess the 

effectiveness of cupping therapy for increasing skin surface 
temperature. Previous research has shown that cupping therapy 
has been effective for improving blood flow and increasing skin 

surface temperature [12-14]. Previous research has identified the 
effectiveness of cupping therapy for decreasing muscular tenderness 
[13,14]. However, these studies have suffered from limitations 
in sample size. The goal of this study was to use a retrospective 
technique for the purpose of capturing more encounters for data 
analysis. To the authors’ knowledge, the current study captures the 
largest number of data points related to using cupping therapy to 
improve blood flow or increase skin surface temperature. A possible 
limitation of this study was that data was collected from multiple 
muscles. It is possible that muscle size, vascularity of the treatment 
site, and amount of subcutaneous tissue may influence the potential 
increase in skin surface temperature. Future research should use 
point of care ultrasound to quantify the depth of subcutaneous 
tissue at the treatment site. This would allow researchers to assess 
a possible correlation between depth of subcutaneous tissue and 
skin surface temperature increases resulting from cupping therapy. 
Another possible limitation of this study was that it did not assess 
the relationship of increases in skin surface temperature and 
therapeutic effects. Future research should assess the relationship 
between increases in skin surface temperature and benefits of 
cupping therapy such as decreased muscular tenderness.

This information may also help determine the amount of tissue 
temperature increase needed to achieve a therapeutic effect. This 
study also did not establish a direct correlation between skin 
surface temperature and localized blood flow. However, previous 
research he has shown that skin surface temperature appears to 
have a linear relationship with localized blood flow [15-17]. Further 
research should be conducted in a prospective manner to gain 
additional information to build on the current study. A randomized 
controlled trial that assessed depth of subcutaneous tissue and 
muscular tenderness in addition to skin surface temperature would 
account for the previously mentioned limitations. This information 
would be valuable for assisting in informing future studies and 
making progress toward establishing standardized guidelines for 
prescribing and administering cupping therapy.

Conclusion
In conclusion, cupping therapy appears to produce an increase 

in skin surface temperature, which likely indicates an increase in 
localized blood flow. To the authors’ knowledge, the number of 
treatments assessed in this study was more than any study evaluating 
the effect of cupping therapy on skin surface temperature in the 
current literature. Future research should examine the relationship 
between skin surface temperature and therapeutic effects of 
cupping therapy. If this research conforms to high standards and 
uses standardized methodology, a more definitive statement may 
be able to be made about how best to prescribe and apply cupping 
therapy for patients with musculoskeletal pain.
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