Vol. 19 No. 1 (2025)

THE EFFECT OF SPORTS MASSAGE THERAPY ON FITNESS RECOVERY
OF FEMALE SOCCER ATHLETES: ANALYSIS OF CREATINE KINASE LEVELS
AND PHYSICAL PERFORMANCE

BIIJIMB JIIKYBAJIBHOI'O CIIOPTUBHOT'O MACA’KY HA BI/ITHOBJIEHHSA
®I3UYHOI ®OPMHU CIIOPTCMEHOK: AHAJII3 PIBHIB KPEATUHKIHA3H (KK)
I ®I3UYHOI NPALIE3IATHOCTI

Mahendra W. D.
Department of Physiotherapy, Faculty of Health Sciences, Universitas Muhammadiyah Surakarta,

Jawa Tengah, Indonesia
ORCID: 0000-0002-2777-268X

DOI https://doi.org/10.32782/2522-1795.2025.19.1.13

Abstracts

Purpose of the work. This study aims to evaluate the effectiveness of sports massage in promoting mus-
cle recovery among female soccer players. The focus is on analyzing changes in creatine kinase (CK) levels,
a biomarker of muscle damage, and vertical jump performance, an indicator of muscle power recovery.

Methods and materials. Thirty female soccer players were recruited and randomly assigned to two
groups. The first group received sports massage as part of their recovery protocol, while the second group
performed active stretching exercises following their matches. CK levels were measured at four specific
intervals: baseline, immediately after the match, and 24 and 48 hours post-match. Vertical jump perfor-
mance was also tested at these same intervals to assess recovery progress. A mixed-design ANOVA was
employed to investigate changes in CK levels over time and between groups, focusing on significant inter-
actions between these variables.

Results. CK levels significantly increased in both groups immediately after the match, reflecting exer-
cise-induced muscle damage. However, the sports massage group demonstrated a faster reduction in CK
levels at 24 and 48 hours post-match compared to the active stretching group. This suggests that sports
massage facilitates the quicker elimination of muscle damage markers. Additionally, paired t-tests indicat-
ed significant improvements in vertical jump performance in the sports massage group by 48 hours post-
match, signifying enhanced muscle power recovery and reduced delayed onset muscle soreness (DOMS).
In contrast, the active stretching group exhibited slower recovery, with less pronounced improvements in
jump performance

Conclusions. The findings highlight the significant benefits of sports massage as an effective recov-
ery strategy for athletes. By enhancing blood flow, relieving muscle tension, and accelerating the remov-
al of metabolic waste products, sports massage promotes faster recovery and reduces muscle soreness.
This allows athletes to restore their performance more efficiently. The study underscores the importance
of incorporating sports massage into post-match recovery protocols. Further research is encouraged to
explore the underlying physiological mechanisms and optimize recovery strategies for competitive athletes
across various sports.
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Mera IlOCJIl)DKeHHﬂ Le nocmiukeHHs CIpsMOBAaHE HA OLIHKY e(PEKTUBHOCTI CIOPTUBHOIO Maca-
KY Y BIXHOBJICHHI M’S31B Cepejl JKIHOK- (pyT60J11CT0K OcHoBHa yBara NPHAUIAETbCS aHATI3Y 3MiH PiBHS
kpearuHkinasu (CK), 610Map1<epa HOIIKO/XKEHHS M’S31B Ta PE3yNbTaTiB y BEPTUKATILHOMY CTPUOKY, SKi
€ 1HMKaTOpOM BiJTHOBJICHHS M’S30BOi CHIIHL.

Metoau Ta Marepiaam. Y mociipkeHHI B3sUM yyacTb 30 KiHOK-(hyTOONICTOK, SKMX BHIIAJKOBO
po3moziniK Ha J1Bi rpynu. [lepua rpyna mpoxozuia ClopTHBHUA Macax K 4aCTHHY BIJJHOBIIOBAIBHOTO
NPOTOKOTY, @ Jpyra BHKOHyBaja aKTHBHI BIPaBM Ha PO3TDKKY micist Mardi. Pieai CK Bumiprosamm
Yy YOTHPbOX 4aCOBHX IHTEPBajax: y BUXIAHOMY CTaHi, OApasy micis Mardy, yepe3 24 ta 48 roguH micis
MaTyy. Takoxk y 1 K 1HTepBalu OLIHIOBAIU pe3y/IbTaTH BEPTUKAIBHOTO CTPHOKA JJIS aHaNi3y Mporpe-
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cy BigHoBieHHs. 3MiHM piBHA CK y yaci Ta MK rpynamu aHaji3yBajiu 3a JONOMOIOK JUCIEPCiHHOro
anainizy (ANOVA) 3milaHoro Tury.

Pesyabraru. PiBHi CK 3HayHO mifBHIyBamucs y 000X rpymax ofpasy Hicis Maryy, IO CBIIYUTH
TPO MOWIKOJDKEHHS M’31B BHACTINOK (i3MYHNX HaBaHTakeHb. [Ipote rpyma, sika oTpuMyBaia CIOPTHB-
HHil Macax, IEMOHCTPYBa/a IIBHAIIC 3HIKeHHs piBHA CK uepes 24 Ta 48 rouH MOPiBHAHO 3 IPYIION,
K BUKOHYBAJIA POSTHKKY. Ile cBinuuTh MO Te, MO CIOPTHBHUA MACAXK CHIPUSE LIBUALIOMY yYCYHEHHIO
MapKepiB MOLIKO/DKEHHs M 3iB. KpiM TOTro, MapHi t-TeCTH BUSBHMIM 3HAYHE OKPALIEHHS Y Pe3ynbrarax
BEPTHKAITLHOTO cTpubKa y rpymi Macaxy yepes 48 roauH Micis MaTdy, Lo BKasye Ha KPAIIe BiAHOBIEHHS
M’S30BOi CHJIM Ta 3MEHIIEHHs 3aTpuMaHoro M’s3osoro 6omo (DOMS). HatomicTs y rpymi po3TsHKKH
BIJIHOBJIEHHS Bi/10yBanoCs MOBLIBHIIIE.

BucHoBkH. Pe3ynsraTu miKpecorTh 3Ha4HI TepeBark CIOPTUBHOTO MAacaxy sIK €()eKTHBHOTO METO-
21y BIIHOBJICHHS JUIsl CTIOPTCMEHIB. 3aB/KH TOKPAILICHHIO KPOBOOOIT'Y, 3MEHIICHHIO HATPY)KEHHS M’ A31B T2
TNPUCKOPEHHIO BUBEACHHS META00YHAX PO/YKTiB CIIOPTUBHHIA MACakK CIIPHSIE LIBH/ILIOMY Bi/IHOBICHHIO
Ta 3MEHIIEHHIO 6omo y M’s3ax. Lle n03Bonse CrOPTCMEHAM WIBHALIE BiXHOBMTH CBOKO ONTHMAJIbHY
MPOAYKTHBHICTS. lofanburi 1OCTIKEHHS PEKOMEHIYETECS CIPAMYBATH HA BHBYCHHS ()i3i0NOrivHIX
MEXaHi3MiB LbOr0 MPOLECY Ta ONTHMI3aLlii0 CTPATET i BiIHOBICHHS UL npoq)ecmmlx CIIOPTCMEHB

Knwuosi cnosa: cnopTuBHMIA Macax, KpeaTHHKiHA3a, BITHOBICHHS M S31B, BEPTHUKAIBHUN CTPHOOK,

¢yTOomicTKa.

Introduction. Soccer is physically demand-
ing, sorecovery is crucial to performance. Female
soccer players have significant muscle fatigue
and damage during training and matches. When
muscle fibers are injured, creatine kinase (CK) is
released into the bloodstream, a commonly used
biomarker [8]. High CK levels indicate muscle
damage, so monitoring them is crucial to mus-
cle recovery [2]. Effective recovery strategies
can help athletes recover faster and avoid over-
use injuries [13]. Sports massage is believed to
reduce muscle soreness and improve metabolic
waste removal [27]. Sports massage is thought
to increase blood flow, reduce muscle stiffness,
and aid tissue repair by manually stimulating
muscles [28]. After high-intensity activity, many
athletes and physiotherapists consider it essen-
tial to their recovery protocol. Research on the
direct effect of sports massage on CK levels and
muscle recovery is inconclusive, requiring fur-
ther study [4].

With the intensity and frequency of physical
demands in soccer, especially for female
athletes, finding an effective recovery strategy is
very important. Female athletes may experience
different recovery needs compared to male
athletes, due to physiological and hormonal
differences [6]. Rapid recovery is important to
prevent fatigue, overtraining, and injury, all
of which can hinder long-term performance.
Thus, the exploration of more targeted recovery
methods, including sports massage, is essential
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to improve recovery time and ensure continued
performance [15].

After physical activity, intramuscular
inflammatory changes can cause Delayed Onset
Muscle Soreness (DOMS), swelling, reduced
joint range of motion, and more [23]. Sports
massage can reduce creatine kinase-induced
tissue damage. Sports massage uses hand
manipulation to relax muscles and increase
blood circulation [1]. All limbs can receive sports
massage, especially tired ones after exercise [5].
Standard sports massage lasts 30 minutes and
targets the desired body part [3].

After intense exercise, sports massage can
reduce creatine kinase production by increasing
skin and muscle temperature and vascularization
(vasodilation) [25]. Based on the background,
the researcher wants to study whether sports
massage reduces CK levels in female soccer
players after exercise.

Method

Study design and participants

This quantitative study uses a two-group pre-
post test method to assess the effects of sports
massage interventions on female soccer players’
recovery after physical training. The study
involved academy members from November
2023 to January 2024 at the Surakarta Women’s
Soccer Academy in Central Java, Indonesia.
Accidental sampling divided participants into
a control group (active stretching) and an
experimental group (sports massage) post-
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training based on inclusion and exclusion
criteria. The total sample in this study consisted
of 30 female soccer athletes. The control and
intervention groups each consisted of 15 female
soccer athletes.

The Surakarta Women’s Soccer Academy
membership, physical and mental fitness,
willingness to follow research procedures, prior
physical training, and creatine kinase (CK)
level assessment were the inclusion criteria.
Non-academy  membership,  unwillingness
to participate, illness or inability to train,
menstruation, and injection fear were exclusion
criteria. Dropout criteria were voluntary
withdrawal or improper research completion.

Group intervention

In the intervention group, female soccer
athletes received a sports massage focusing on
the lower extremities. The massage involved a
sequence of techniques, starting and ending with
effleurage and stroking, and including petrissage,
shaking, tapotement, skin walking, skin rolling,
and vibration. Each massage session lasted
approximately 30 minutes.

Blood sampling

Blood sample collection was conducted by
nurses from PKU Muhammadiyah Hospital in
Surakarta. Samples were taken from the brachial
artery of athletes in both groups at four time
points: before the match, immediately after the
match, 24 hours post-match, and 48 hours post-
match. The samples were stored in vacutainer
tubes, kept in an ice box at -20°C. Serum
was separated from other blood components
by centrifuging at 3000 rpm for 30 minutes.
CK concentration measurements were then
performed using an ELISA assay at the Clinical
Pathology Laboratory of Dr. Sardjito Central
General Hospital.

Bioethics

This research has received ethical approval
from the Medical/Health Research Bioethics
Commission, Faculty of Medicine, Sultan Agung
Islamic University, Semarang with Number
436/X/2023/Bioethics Commission.

Statistical analysis

This study examined sports massage effects
using bivariate analysis. To determine if sports

massage affected vertical jump performance
and Creatine Kinase (CK) levels, an Analysis of
Variance (ANOVA) was used to compare mean
results across groups at pre-match, post-match,
24 hours post-match, and 48 hours post-match.
A paired sample t-test was used to compare the
effects of an ice bath to the control group by
comparing CK level changes within the same
group pre- and post-intervention or between the
two groups. Statistics and interpretation were
made easier with SPSS 22, allowing a thorough
analysis of sports massage’s effects on the
variables studied.

Result

Vertical Jump

Sports science and physical therapy use the
Vertical Jump, particularly the Countermovement
Jump (CM)J), to assess lower limb strength and
explosive power [20]. Participants start the CMJ
standing with feet shoulder-width apart and arms
relaxed. Like a squat, the movement begins with
rapid hip and knee flexion while drawing the
arms back to maximize muscle-tendon energy
storage [10].

The jump phase involves an immediate and
powerful extension of the knees, hips, and ankles
and an upward arm swing to increase momentum
and vertical thrust [12]. To absorb impact and
reduce injury risk, knees must be bent during
landing [21]. For consistent jump mechanics, the
torso must remain straight and vertical [16].

For accurate performance metrics, force plates
or jump mats are used to measure jump height,
peak force, and power output [22]. Repeating the
CMJ with consistent form improves measurement
reliability, allowing for accurate neuromuscular
performance monitoring over time [26]. Figure 1
below shows the test results.

According to the figure, the findings are: the
pre-match stretching cohort started at 43 cm.
After the match, the measurement decreased
to 37.2 cm, indicating a significant decrease
(p < 0.05). After a 24-hour recovery period
with stretching, performance metrics improved
by 41 cm, indicating a significant statistical
change compared to post-match results
(p < 0.05). Reevaluation 48 hours post-match
showed no statistically significant difference
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Vertical Jump (cm)
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. 24h After 48h After
Baseline Post Match . )
Intervention | Intervention
M Stretching 43 37,2 41 44,1
B Sport Massage 45,3 38,8 41,8 43,6

Fig. 1. Result of vertical jump following a one-off soccer match for stretching

and sport massage groups
(Values are means and standard deviations. *Significant difference versus baseline for both groups (P<0.05))

from baseline at 44.1 cm. The data showed that
pre-match stretching decreased performance,
while a 24-hour recovery phase with stretching
improved performance, stabilizing at baseline by
48 hours. This suggests that athletic preparation
stretching protocols may need to be revised to
improve performance.

This graph shows how sports massage
compares to stretching for muscle recovery
after exercise. Initial baseline measurements
for the sports massage group were 45.3 cm.
Post-exercise, the measurement dropped to
38.4 cm, indicating immediate muscle flexibility
or tightness (p < 0.05). The sports massage and
stretching groups had no statistically significant
difference post-exercise (p > 0.05), suggesting
that both may have similar short-term effects.
Sports massage group follow-up measurements
24 hours later showed a mean of 41.8 cm. This
value indicates a recovery trend compared
to immediate post-match measurements and
significantly differs from baseline (p < 0.05).
Comparing the post-24-hour results to those
in the stretching group showed no significant
difference (p>0.05), supporting the idea that both
methods may aid recovery. A 48-hour assessment
showed 43.6 cm for the sports massage group.
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This reading is not significantly different from
baseline or the stretching group after 48 hours
(p > 0.05). The data show that sports massage
can reduce muscle tightness immediately, but
its long-term recovery effects may be similar to
stretching. Future research could examine these
modalities’ mechanisms and muscle recovery
effects over time.

Creatine kinase

Informed consent and patient education are
the first steps in creatine kinase (CK) testing.
Next, prepare sterile syringes, blood collection
tubes, and gloves. After positioning the patient’s
arm, alcohol swabs disinfect the venipuncture
site and a tourniquet is applied to facilitate
venous blood flow.

The vein is then carefully accessed with
a sterile needle at an angle to allow blood to
flow into the collection tube. After collecting a
sufficient sample, the tourniquet is released, the
needle is removed, and sterile cotton is applied
to the puncture site to stop bleeding. Use a small
bandage to secure the area. Label and transport
the sample to the lab for analysis immediately.
An enzymatic assay accurately measures serum
CK activity in the lab. Since elevated CK levels
indicate cellular damage, they can indicate
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muscle or organ injury. CK reference ranges
vary by laboratory, but men’s average values are
38-174 U/L and women’s are 26—140 U/L [18].
Figure 2 below shows the test results.

Figure 2 shows how stretching affects athlete
creatine kinase (CK) levels biochemically.
The baseline CK level was 125.5 U/L before
the match. The match resulted in a significant

CK (U/L)

350

300

*
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250 #
* *
200 %*
#
150
100
50
0

. 24h After 48h After
Baseline Post Match . .
Intervention = Intervention
B Stretching 125,5 162,7 332,5 283,9
B Sport Massage 134,2 183,5 214,6 154,2

Fig. 2. Result of CK following a one-off soccer match for stretching and sport massage groups
(Values are means and standard deviations. *Significant difference versus baseline for both groups (P<0.05).

#Significant difference versus stretching group (P<0.05))

increase in CK levels, reaching 162.7 U/L
(p < 0.05). 24-hour post-stretching monitoring
showed a significant increase in CK levels to
332.5 U/L compared to baseline and post-match
measurements (p < 0.05). Reassessing CK
48 hours after the match showed 283.9 U/L. This
measurement showed a significant difference
compared to baseline, post-match, and 24-hour
post-stretching CK levels (p < 0.05).

A baseline creatine kinase (CK) level of
1342 U/L was found in sports massage
recipients before the match. CK levels reached
183.5 U/L after the competitive event, indicating
a significant increase (p < 0.05) from baseline
values. After the match, sports massage
increased CK to 214.6 U/L. The post-massage
CK level differed significantly from baseline,
post-match, and 24-hour post-stretching values
(p < 0.05). CK levels were taken 48 hours after
the match and were 154.2 U/L. This measurement

differed significantly from pre-match, post-
match, 24-hour post-stretching, and immediate
post-massage levels (p < 0.05). The consistent
statistical significance of these results supports
sports massage as a recovery modality in sports
science.

Discussion. The creatine kinase (CK) levels
were the primary focus of this research project,
which compared the effectiveness of getting a
sports massage to getting some passive rest on
muscle recovery. At 24 hours after the exercise,
the results showed that there were significant
differences in the levels of CK between the
group that received sports massage and the group
that served as the control. These differences
continued to be significant at 48 hours. The
enhanced vertical jump scores at 24 and 48 hours
after receiving a sports massage support the
hypothesis that sports massage is connected with
a more significant recovery of muscle strength.
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It has been demonstrated in previous studies that
sports massage can reduce muscle soreness and
improve performance markers such as running
and leaping within twenty-four hours [27]. The
outcomes of the current study support these
findings.

Different sports massage techniques can
result in different physiological consequences,
even though they are routinely used to alleviate
acute muscle soreness [11]. In addition to
reducing muscle tension, it improves blood
circulation, making eliminating waste products
from the metabolism easier. Sports massage has
been shown to dramatically reduce delayed onset
muscle soreness (DOMS), according to research
conducted by [28]. However, it may not prevent
functional losses. There is a correlation between
eccentric training and microtrauma, which
is necessary for muscle growth. It has been
suggested by Supriyadi that reducing discomfort
can improve the effectiveness of recovery and
that sports massage can enhance the effectiveness
of overall healing experiences [24]. It enhances
blood circulation, nutrition delivery, and oxygen
transport to injured muscles, facilitating waste
elimination [19]. Additionally, it activates the
lymphatic system, reducing muscle swelling
[17].

Additionally, sports massage reduces the
levels of stress hormones like cortisol, which
can be detrimental to the recovery process. It
is responsible for regulating pro-inflammatory
cytokines, and increased levels of interleukin-6
(IL-6) may enhance anti-inflammatory responses,
hence reducing the severity of muscle injury [9].
Our experiment’s findings agree with those of
Davis, Alabed, & Chico, who found that both
sports massage and passive recovery improve
recovery perceptions and decrease muscular
soreness [5]. However, our investigation
demonstrated that the improvements in vertical
jump performance were more substantial. This
gap could be explained by variations in technique
as well as variations in athlete conditioning.
Although sports massage effectively reduces
discomfort, sports massage suggests that its
impact on physical performance may vary from
person to person [14].
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The findings of our study indicate that the
effectiveness of sports massage in improving
vertical jump performance is directly
proportional to the duration and intensity of the
massage. The massage group showed accelerated
IL-6 reductions, which were associated with
lower levels of oxidative stress. Additionally,
the group that received sports massage
demonstrated improved recovery at both 24 and
48 hours post-match, as evidenced by vertical
jump scores, confirming the method’s efficacy
following intense activity. These results align
with previous findings that a 15-minute sports
massage enhances recovery compared to passive
techniques.

Assessing muscle strength through vertical
jump scores is crucial due to its strong link to
athletic performance. In our research, combining
these evaluations enabled a precise investigation
into muscle recovery post-exercise. The massage
group also exhibited lower CK levels compared
to the control group, supporting prior studies on
the effectiveness of sports massage in enhancing
blood circulation and reducing muscle damage.
The benefits include pain relief, muscle
relaxation, and injury prevention, all of which
contribute to holistic recovery.

Previous studies examining the physiological
effects of prolonged high-intensity exercise
have shown that eccentric contractions can
cause muscle injury and elevated CK levels [7].
Research further indicates that these contractions
lead to micro-tears and discomfort. Consequently,
sports massage effectively enhances recovery
by targeting these metabolic issues, which is
particularly beneficial for soccer players.

Conclusion. Athletes” vertical jump
performance and creatine kinase (CK) levels
improved after sports massage, proving its
importance. The findings support previous
research that sports massage reduces muscle
pain and speeds recovery. Sports massage
improves blood circulation, muscle tension,
and stress hormone levels, making it important
for sports recovery. The results show that
massage time and intensity affect healing
outcomes, though individual responses vary.
Sports massage improves post-exercise
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rehabilitation, especially for high-intensity
athletes,  improving  performance and
preventing injuries.
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