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ABSTRACT

Object�ve: Aerobic and anaerobic capacity are the most important performance parameters in athletes. In order to improve aerobic and anaerobic
properties, various applications are also carried out apart from training. We aim to investigate the effect of dry cupping application on the aerobic and
anaerobic capacity of football (soccer) players.
Mater�als and Methods: Thirty-one amateur football players aged between 18-20 were included in the study voluntarily. After the anthropometric me‐
asurements, the volunteers were divided into 2 groups: the cup application group (CAG, n:16) and the control group (CG, n:15). Dry cupping was
applied to the anterior leg (on the quadriceps), posterior leg (on the hamstring), inner leg (on the adductors) and posterior calf (on the gastrocnemius)
of the athletes in the CAG for 15 minutes. After dry cupping, Wingate test and Maximal Oxygen Consumption test (VO2max) were performed. The
same tests were performed on the athletes in the CG without the cup application. VO2max, anaerobic threshold (AT), ratio of anaerobic threshold to
VO2max (%AT), peak power per kilogram, and average power per kilogram were taken. Since the data showed normal distribution, the student-t test
was used to compare the groups. The statistical significance level was set as p < 0.05.
Results: There was no statistically significant difference between CAG and CG in terms of both aerobic properties (VO2max, AT, %AT) and anaerobic
properties (peak power per kilogram, average power per kilogram) (p > 0.05).
Conclus�ons: According to the results we obtained, it was concluded that the dry cup application did not increase the aerobic and anaerobic capacity
of the football players.

Keywords: Cupping therapy, VO2max, anaerobic threshold, mean power, peak power

ÖZ

Amaç: Sporcularda aerobik ve anaerobik kapasite en önemli performans parametrelerini oluşturur. Aerobik ve anaerobik özellikleri geliştirmek için ant‐
renmanlar dışında çeşitli uygulamalar da yapılmaktadır. Amacımız kupa uygulamasının futbolcularda aerobik ve anaerobik kapasite üzerine etkisini
araştırmaktır.
Gereç ve Yöntem: Çalışmaya yaşları 18-20 arasında olan 31 amatör futbolcu gönüllü olarak katılmıştır. Antropometrik ölçümler yapıldıktan sonra gönül‐
lüler, kupa uygulama grubu (CAG, n:16) ve kontrol grubu (CG, n:15) olmak üzere 2 gruba ayrıldı. CAG’da yer alan sporcuların bacak ön yüzüne (kuad‐
riseps üzerine), bacak arka yüzüne (hamstring üzerine), bacak iç yüzüne (adduktorlar) ve baldır arka yüzüne (gastroknemius) 15 dakika süreyle kuru
kupa uygulaması yapıldı. Kupa uygulaması sonrası Wingate testi ve Maximal Oksijen Tüketim testi (VO2max) gerçekleştirildi. CG’de yer alan sporculara
kupa uygulaması yapılmadan aynı testler uygulandı. VO2max, anaerobik eşik (AT), anaerobik eşiğin VO2max’a oranı (%AT), kilogram başına pik güç, ki‐
logram başına ortalama güç değerleri alındı. Veriler normal dağılım gösterdiği için grupların karşılaştırılmasında student-t testi kullanıldı. İstatistiksel an‐
lamlılık düzeyi p <0.05 olarak alındı.
Bulgular: Gerek aerobik özellikler açısından (VO2max, AT, %AT) gerekse anaerobik özellikler açısından (kilogram başına pik güç, kilogram başına orta‐
lama güç) CAG ve CG arasında istatistiksel olarak anlamlı fark saptanmadı (p > 0.05).
Sonuç: Elde ettiğimiz sonuçlara göre kuru kupa uygulamasının futbolcularda aerobik ve anaerobik kapasitede artış yapmadığı sonucuna varıldı.

Anahtar Sözcükler: Kupa tedavisi; VO2max, anaerobik eşik, ortalama güç, pik güç

https://doi.org/10.47447/tjsm.0811
https://orcid.org/0000-0001-6371-6151
https://orcid.org/0000-0001-8823-3359
https://orcid.org/0000-0003-4624-8821
https://orcid.org/0000-0002-8910-4332
https://orcid.org/0000-0002-6916-9563
https://orcid.org/0000-0002-7564-3532


S. Sucan, B. P�şg�nel, Ö. Özyürek, et al.

61

INTRODUCTION
The football �ndustry has emerged as �t �s one of the most
popular sports branches w�th m�ll�ons of players and spec-
tators all around the world. It �s �mportant to be successful
�n order to get more shares �n th�s �ndustry. For th�s reason,
bes�des sc�ent�f�cally accepted tra�n�ng methods, var�ous
support�ve methods are also be�ng researched to �ncrease
performance. Some of these are banned due to cr�ter�a ba-
sed on the rules and regulat�ons of the world ant�-dop�ng
agency (WADA). Methods not �ncluded �n the WADA l�st are
popular among football players for both performance �ncre-
ase and recovery purposes. Some of these methods are tra-
d�t�onal and complementary med�c�ne (TCM) methods that
have been appl�ed s�nce anc�ent t�mes. One of the most
commonly used TCM methods �s the cup appl�cat�on. The
fact that the champ�ons �n some sports branches have cup-
p�ng appl�cat�ons br�ngs to m�nd �f there �s a relat�onsh�p
w�th performance.

The h�story of the cup appl�cat�on dates back to 3300 years
(1). Although there are many cupp�ng appl�cat�on methods;
wet cupp�ng (h�jama) and dry cupp�ng are the most prefer-
red methods �n th�s f�eld (2). In wet (h�jama) cupp�ng appl�-
cat�on, blood, and �nterst�t�al �u�d are removed from the
body by mak�ng ep�dermal �nc�s�ons on the cupp�ng appl�-
cat�on areas. In the dry cupp�ng appl�cat�on, a vacuum �s
appl�ed to d��erent parts of the sk�n w�thout apply�ng a
sk�n �nc�s�on.

It �s cla�med that cupp�ng appl�cat�on reduces muscle pa�n,
accelerates regenerat�on, and as a result, �ncreases athlet�c
performance (1). It �s also cla�med that �t accelerates the el�-
m�nat�on of metabol�c wastes and accelerates recovery by
�ncreas�ng local m�croc�rculat�on (3). It �s stated that there
�s a decrease �n m�croc�rculat�on, lactate accumulat�on, hy-
pox�a, and metabol�c ac�dos�s, and an �ncrease �n vasod�la-
t�on and m�croc�rculat�on at the area of appl�cat�on (4,5).

There are mult�ple factors related to athlet�c success. Aero-
b�c and anaerob�c capac�t�es are the most �mportant of
them. Aerob�c capac�ty �s an �nd�cator of aerob�c energy
systems and �s espec�ally �mportant �n sports that requ�re
endurance. It �nd�cates the susta�nab�l�ty of m�ld to mode-
rate exerc�se. Although there are many �nd�rect measure-
ment methods, �t can be measured d�rectly w�th the max�-
mal oxygen consumpt�on test (VO2max) (6). Anaerob�c ca-
pac�ty �nd�cates the capac�ty of anaerob�c energy systems

such as ATP, CrP, and glycolys�s. It �s an �mportant parame-
ter �n sports that requ�re explos�ve or fast force. Although
there are many measurement methods, no method fully
re�ects anaerob�c capac�ty. However, one of the most com-
monly used methods �s the W�ngate test (6).

It �s cla�med that the wet cupp�ng appl�cat�on has a pos�t�ve
e�ect on 10 m accelerat�on, leg muscle strength, vert�cal
jump, and YOYO-1 test results (7). However, the general op�-
n�on �s that cupp�ng reduces �n�ammat�on and muscle jo-
�nt pa�n, result�ng �n a pos�t�ve e�ect on performance (8). In
the l�terature rev�ew, no study was found on the e�ect of
dry cupp�ng appl�cat�on on aerob�c and anaerob�c capac�ty.
We hypothes�ze that dry cupp�ng w�ll �ncrease local m�cro-
c�rculat�on, aerob�c and anaerob�c capac�t�es, decrease
pa�n, and accelerate regenerat�on.

MATERIAL and METHODS
Th�rty-one male amateur football players between the ages
of 18-20, who tra�n regularly for 90 m�nutes 2 days a week,
were voluntar�ly �ncluded �n the study. Those who used
drugs, had sports �njur�es, and could not comply w�th the
tests were excluded. All volunteers were �nformed about the
tests and the�r wr�tten consents were obta�ned. The Eth�cs
comm�ttee cert�f�cate was obta�ned from Local Eth�cs Com-
m�ttee and approved by the M�n�stry of Health. He�ght and
we�ght of all volunteers were measured w�th a d�g�tal he-
�ght-we�ght meter (Dens�, Turkey), and body fat percentages
were measured by the b�o�mpedance method (Tan�ta, BC-
418 MA Tokyo-Japan). They were randomly d�v�ded �nto two
groups: Cup Appl�cat�on Group (CAG, n:16) and the Control
Group (CG, n:15).

Dry cup appl�cat�on

The areas to be cupped were w�ped w�th alcohol�c cotton. 2
p�eces of 6 cm cups were placed on the front of the th�ghs
(on the quadr�ceps), 2 p�eces on the back of the th�ghs (on
the hamstr�ng), 2 p�eces on the �ns�de of the th�ghs (on the
adductors) and 2 p�eces on the back of the calves (gastroc-
nem�us) and then vacuumed. Ultrasound gel was used to
secure vacuum�ng. The cups were le� for 15 m�nutes, the a�r
was removed and the gel res�dues were cleaned (F�gure 1).
Appl�cat�ons were performed by a cert�f�ed spec�al�st
phys�c�an.
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F�gure 1.  Cupp�ng appl�cat�on

Follow�ng the cup appl�cat�on, athletes warmed up on a
stat�onary b�ke for 10 m�nutes and d�d stretch�ng exerc�ses.
Athletes �n CG were asked to perform warm up and stretc-
h�ng exerc�ses as well.

Aerob�c and anaerob�c tests

W�ngate Anaerob�c Test (WANT): It was performed on a mo-
d�f�ed computer�zed b�cycle ergometer (Monark 894-E Swe-
den). Before the test, the seat he�ght of the b�ke was adjus-
ted for the athlete. The res�stance load to be appl�ed was
automat�cally calculated by Monark ergometer accord�ng to
the athlete's body we�ght. The athletes were asked to cycle
the b�ke at the h�ghest pedal speed. When the pedal speed
reached 60 revolut�ons per m�nute, the we�ght of the basket
was automat�cally loaded �nto the system. The athletes
were asked to pedal for 30 seconds at max�mum rotat�on
speed and were verbally mot�vated. Peak power, average
power and power drop values were calculated per k�logram
by the computer.

Max�mal Oxygen Consumpt�on (VO2max) Test: Before the
test, athletes warmed up on the treadm�ll for 10 m�nutes
and stretch�ng exerc�ses were performed. He was adv�sed to
g�ve a s�gnal w�th h�s hand or stop the test by press�ng the
stop button �f he could not run, felt chest pa�n, d�zz�ness, or
nausea, and �f he lagged beh�nd. Follow�ng the �nformat�-
ons, the ergosp�rometer mask was put on the athlete's face
and checked to secure complete adjustment not to a�r �nta-
ke from the outs�de. A w�reless rece�ver for heart rate was
worn on the chest (Polar, F�nland). The test was started by
press�ng the start button on the mon�tor. The �ncl�ne and
speed were �ncreased every 3 m�n accord�ng to the Bruce
protocol. When the athlete was unable to run, the test was
term�nated and the mask was removed. The max�mum
amount of oxygen consumed per k�logram per m�nute (VO2-

max), max�mum exp�ratory volume per m�nute (VE), max�-
mum exp�ratory volume/carbon d�ox�de volume
(VE/VCO2), anaerob�c threshold (AT), the rat�o of anaerob�c
threshold to VO2max (AT%) were taken as output from the
measurement dev�ce (Cosmed, Italy).

Stat�st�cal Analys�s: The SPSS stat�st�cal program was
used for the analys�s of the data. The data showed normal
d�str�but�on. Mean, standard dev�at�on, m�n�mum, and ma-
x�mum values were taken for descr�pt�ve stat�st�cs. Student
t-test was used to compare the groups. The s�gn�f�cance le-
vel was set as p<0.05.

RESULTS
There was no stat�st�cally s�gn�f�cant d��erence between
CAG and CG �n terms of phys�cal propert�es (Table 1).

There was no stat�st�cally s�gn�f�cant d��erence between
CAG and CG �n terms of aerob�c propert�es (Table 2).

There was no stat�st�cally s�gn�f�cant d��erence between
CAP and CG �n terms of anaerob�c propert�es (Table 3).

Table 1. Phys�cal character�st�cs of part�c�pants
CAG (n:16) CG (n:15) p

Age (year) 18.31 ± 0.75 (18-20) 18.06 ± 0.25 (18-19) 0.368
He�ght (cm) 173.76 ± 6.67 (164-185) 173.52 ± 6.63 (161-184) 0.999
We�ght (kg) 67.15 ± 9.83 (56-89) 68.03 ± 5.43 (54-76) 0,627
Fat% 12.21 ± 4.37 (7-21) 12.25 ± 4.28 (5-19) 0.594
CAG: Cupp�ng appl�cat�on group, CG: Control group, Fat%; body fat percentage,
mean ± sd (m�n-max)

Table 2. Aerob�c character�st�cs of part�c�pants
CAG (n:16) CG (n:15) p

VO2 max
(ml/m�n/Kg)

59.62 ± 6.47 (50.18-
73.12)

60.33 ± 4.80 (50.71-
71.48) 0.739

AT (ml/m�n/Kg) 53.53 ± 5.75 (45.12-
61.34)

53.73 ± 3.50 (46.43-
60.48) 0.937

AT% (ml/m�n/Kg) 90.03 ± 3.65 (84.12-
95.76)

89.39 ± 3.72 (81.78-
95.34) 0.643

VE (l/m�n) 123.03 ± 4.18 (105-
164.90)

125.83 ± 5.95 (83.4-
157.10) 0,317

VE/VCO2
43.07 ± 4.22 (29.0-

87.60)
43.77 ± 4.38 (32.90-

88.60) 0,689
CAG: Cupp�ng appl�cat�on group, CG: Control group, mean ± sd (m�n-max)

Table 3. Anaerob�c character�st�cs of part�c�pants
CAG (n:16) CG (n:15) p

Peak power (W) 798.41 ± 56.45 (578.83-
952.85)

826.56 ± 49.32 (641.52-
976.91) 0.682

Peak power
(W/kg) 11.89 ± 1.41 (8.62-14.19) 12.15 ± 1.48 (9.43-14.36) 0.616
Average power
(W)

546.60 ± 34.12 (448.22-
608.37)

553.08 ± 28.14 (441.51-
620.43) 0.941

Average power
(W/kg) 8.14 ± 0.56 (6.68-9.06) 8.13 ± 0.65 (6.49-9.12) 0.959

Power drop (W) 149.57 ± 14.30 (139.38-
169.60

160.43 ± 12.41 (141.38-
196.57 0.85

Power drop
(W/kg) 4.53 ± 0.12 (3.48-6.45) 4.18 ± 1.14 (4.01-5.96) 0.82

Power drop % 56.88 ± 3.41 (48.18-
66.34)

59.40 ± 2.86 (55.41-
68.62) 0.91

CAG: Cupp�ng appl�cat�on group, CG: Control group, mean ± sd (m�n-max)



S. Sucan, B. P�şg�nel, Ö. Özyürek, et al.

63

DISCUSSION
The mechan�sm of act�on for cupp�ng �s st�ll not fully kno-
wn. Dry cupp�ng appl�cat�on �n�t�ally leads to a decrease �n
m�croc�rculat�on, lactate accumulat�on, hypox�a, and meta-
bol�c ac�dos�s develop �n the appl�cat�on area. It �s sugges-
ted that there �s an �ncrease �n vasod�lat�on and m�croc�rcu-
lat�on a�erwards (4). The mechan�sm of act�on �n the wet
cup appl�cat�on �s best expla�ned by the Ta�bah theory (9).

In th�s study, we focused on the most frequently used musc-
le groups �n football and runn�ng movement. We a�med to
�ncrease m�croc�rculat�on, reduce pa�n, accelerate regene-
rat�on, and ult�mately �ncrease performance by apply�ng
cups to the quadr�ceps, hamstr�ngs, adductors, and gast-
rocnem�us muscles. However, we could not obta�n a stat�s-
t�cally s�gn�f�cant d��erence between the groups w�th and
w�thout cupp�ng �n both aerob�c and anaerob�c capac�ty.

Most of the stud�es related to cupp�ng were conducted on
chron�c and unknown pa�n. Var�ous stud�es have shown
that cupp�ng reduces chron�c pa�n of unknown or�g�n (4,10-
16).

It was observed that the dry cup appl�cat�on to myofasc�al
tr�gger po�nts once a week for 3 weeks s�gn�f�cantly reduced
tr�gger po�nt sens�t�v�ty and �ncreased the pa�n threshold
compared to the control group of 70 football players w�th
low back pa�n (17). It was observed that the cupp�ng appl�-
cat�on once a week for four t�mes reduced low back pa�n
and �ncreased wa�st �ex�b�l�ty �n 20 amateur football pla-
yers w�th non-spec�f�c low back pa�n (18).

It was determ�ned that the dry cup appl�ed to football pla-
yers �ncreased the knee and h�p �ex�on, but d�d not �ncre-
ase the knee and h�p strength (19).

The recovery phase �n athlet�c act�v�t�es �s very �mportant.
In a study, �nvest�gat�ng the e�ect of mox�bust�ne (a st�mu-
lant substance used �n the Far East) and cup appl�cat�on on
gymnast�cs athletes a�er a v�gorous exerc�se act�v�ty, �t was
observed that CK levels were lower �n mox�bust�ne and cup
appl�cat�on groups and th�s group was found to be less af-
fected by fat�gue. In add�t�on, personal symptom screen�ng
test (SCL-90) �nd�cated that cup-appl�ed group was better
than the control group (20). In a study conducted on 22
male handball players �t was observed that cupp�ng and
exerc�se �ncreased CK and LDH values, wh�ch are markers
of muscle damage (21).

There are also very l�m�ted stud�es on the e�ect of cupp�ng
on anaerob�c capac�ty. It has been cla�med that wet cup
appl�cat�on �ncreases leg muscle strength, vert�cal jump, 10
m accelerat�on, and YOYO-1 test results pos�t�vely (7).

In add�t�on, �t was suggested that a s�ngle-dose, mob�le cup
appl�cat�on �ncreased h�p and knee range of mot�on but d�d
not �ncrease �sok�net�c knee �ex�on strength �n 21 athletes
(22).

In conclus�on, we found that dry cup appl�cat�on on ma�n
muscle groups at lower extrem�t�es has no e�ect on aerob�c
and anaerob�c capac�ty of football players.
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