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Background: Sports massage is con-
sidered to improve muscle tone and flex-
ibility and thus, overall, contribute to the
improvement of athletes’ performance. It
is not yet clear whether pre- or post-warm-
up sports massage can enhance athletes’
performance. Additionally, while essential
oils are believed to enhance the effects
of massage, empirical evidence remains
limited.

Purpose: The present study aimed to
evaluate the timing effect of pre-compe-
tition sports massage, using two different
massage oils, on sprint performance.

Methods: A total of 40 competitive male
young sprint and multiple-sprint sport
athletes were randomly divided into two
groups—group 1: sports massage applied
after the warm-up followed by a max 60-m
sprint trial, group 2: sports massage before
the warm-up followed by a max 60-m
sprint trial. All participants were assessed
in three different massage conditions: (i)
control: usual warm-up, no massage; (ii)
AEO: sports massage using activation
essential oil; (iii) BO: sports massage using
baby oil.

Results: The results demonstrated a
statistically significant main effect of
massage on sprint performance, by reduc-
ing 60-m sprint time (F(2,78) = 5.304, p <
0.005). Specifically, sprint performance
improved (3.91%, p = 0.008) when the
sport massage session took place after the
athletes’ warm-up (group 1) and when the
AEO was applied (p = 0.004).

Conclusion: A brief pre-competition
sports massage, especially after the warm-

up session and when AEO is applied, could
be used as a complementary approach to
help improve sprint performance.

KEYWORDS: Sprint; sports massage,
essential oil; performance

INTRODUCTION

The application of massage has adapted
over time into various techniques with
diverse uses, making it a prevalent practice
of alternative or complementary medicine
across various cultures and work or sport
disciplines. Massage techniques can target
the entire body or specific muscle groups
to achieve different outcomes for a variety
of targeted populations. Most members
of the general public may have the expe-
rience of a “relaxation massage.” Such a
mMassage protocol, usually of long durations
(20—60 min) incorporates longer and slower
strokes, like effleurage and petrissage,®
with gentle pressure across the body. It
is employed by the general population to
reduce stress,(@ alleviate overall muscle
tension, and promote a sense of mental
and physical well-being.®)

The application of “sports massage” to
athletes aims primarily to address either
the preparation or the recovery of muscles
engaged in athletic activities, and is of
shorter durations (anything from 5 to 30
min).(*) Pre-event sports massage, which
prepares athletes before competition or
training, includes techniques such as light
effleurage, faster strokes, and tapotement
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to reduce stress and blood pressure,®)
enhance blood flow, promote vasodilation,
warm up muscles, and increase flexibility.(®
INn contrast, post-event sports massage
involves firmer pressure to address muscle
soreness and tension built up during physi-
cal activity.(®

High-performance athletes incorpo-
rate massage as a regular component
of their daily recovery routine, especially
after intensive training or competition.(”)
Massage following intensive training or
competitions has been shown to reduce
the severity of muscle soreness and help
maintain muscle function and repair.(892
According to a systematic review and
Mmeta-analysis by Davis et al., the effect
of sports massage can positively improve
flexibility and delayed-onset muscle sore-
ness (DOMS), establishing it as a valuable
tool for athletes.9 Regarding the applica-
tion of pre-competition massage, there is
limited evidence of its benefit on actual
performance and debate in the literature
regarding the optimal timing of the mas-
sage session, i.e.,, whether it should be
applied before or after the athlete's warm-
up, for performance enhancement, and/or
injury prevention.M

Regarding other approaches, recent
studies have proposed potential benefits
for various modalities such as foam rolling,
percussion guns, dynamic stretching, and
vibration therapy in improving physical
function. Foam rolling, for example, has
been shown to enhance flexibility by relax-
ing tension in the skeletal muscles and fas-
cia.ll Similarly, vibration therapy has been
found to elicit physiological and psycho-
logical benefits.12 However, the benefits
of pre-competition vibration therapy on
power performance remain inconclusive,
nor is there evidence showing superiority
of such modalities over pre-competition
sports massage (which will be the focus of
this article).(314)

In recent years, the integration of essen-
tial oils in massage applications has
received significant attention, with the
aim of harnessing possible synergistic
benefits.(® Essential oils, derived from
various plant sources, are purported to
offer a broad range of therapeutic actions
that could plausibly enhance the effects
of massage.l1®17) Oils such as lavender,
chamomile, propolis, and bergamot
exert their calming and anxiety-reducing
effects primarily through modulation of
the gamma-aminobutyric acid (GABA)

ergic system, acting on CABA-A receptors
to promote relaxation and reduce sympa-
thetic nervous system activity.('®) Addition-
ally, these essential oils have been shown
to influence serotonin and dopamine
pathways, further contributing to mood
enhancement and stress relief.(19-23) On the
other hand, essential oils such as blumea
balsamifera, eucalyptus, peppermint, and
ginger exhibit antioxidative, analgesic,and
anti-inflammatory properties by modu-
lating inflammatory mediators such as
nuclear factor kappa B (NF-xB) and cyclo-
oxygenase-2 (COX-2),2426) reducing oxida-
tive stress via scavenging reactive oxygen
species (ROS), and enhancing microcir-
culation, which aids in muscle recovery
and pain reduction.27-39) Sych effects are
brought about by terpenes and terpenoids,
which constitute the bioactive elements
of essential oils.3V) Their absorption can
occur via inhalation, ingestion, or through
the skin. Small, lipophilic terpenoid mol-
ecules have a greater capacity to pen-
etrate to the bloodstream, enhancing the
skin treatment’s effectiveness.(32 Despite
these promising benefits, more research
is needed to fully understand the efficacy
of essential oils, particularly whether they
would provide benefits when used during
a pre-competition massage session.

Therefore, the main aim of this study was
to evaluate the effect of a brief pre-compe-
tition mMmassage on sprint performance in
competitive athletes, applied in two tim-
ings, pre- and post-warm-up. Moreover,
another aim was to examine the efficacy of
different massage oils used for sports mas-
sage on sprinting performance. To clarify
the research focus, the study specifically
aims to evaluate the effect of massage
on sprint performance, and further inves-
tigates whether the use of essential oils
enhances these effects. We hypothesized
that the application of massage would be
beneficial for sprinting performance and
that the use of essential oils during sports
massage might further augment the pos-
sible benefits of massage on sprinting
performance.

MATERIALS AND METHODS
Subjects
Forty (N = 40) competitive male athletes

(34 competitive-level track sprintersand 6
soccer, center forwards, with past or paral-
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lel track and field experience) (aged 20.87
+ 2.82 years) fulfilled the inclusion criteria
and participated in this study. Inclusion
criteria included participants aged =18
years with an active athletic membership
(registered with a sports club and federa-
tion). Exclusion criteria included dermato-
logical diseases, allergies to massage oil, a
history of overtraining syndrome, having
a muscle injury in the last 6 months, any
acute or chronic condition that would limit
the ability of the volunteer to participate
in the study, and refusal to give written
informed consent.

The study was approved by the Human
Research and Ethics Committee of the
University of Thessaly (1864/08-12-2021). All
participants gave their written informed
consent prior to study participation.

Study Design

Participants were randomly divided into
two groups. Group 1 (N = 20) received a
5-min sports massage application after the
warm-up followed by the sprint trial, and
group 2 (N = 20) received a 5-min sports
Massage application before the warm-up
followed by the sprint trial. Both groups
were assessed in three different conditions:
(i) control condition (CON): participants fol-
lowed the same standard warm-up as the
other groups, which consisted of TO0 min
jogging, 5 min active stretching, and 4 x
60 m moderate-intensity runs. Then they
put on their spikes, walked to their starting
block, and (at 5 min post warm-up) per-
formed a timed 60-m sprint; (ii) activation
essential oil condition (AEQO): participants
received a sports massage using a com-
mercially available activation essential
mMassage oil, the composition of which
is provided in the “Massage Oil” section;
(iti) baby-oil condition (BO): participants
received a sports massage using a com-
mercially available standard massage oil
(baby oil). All conditions were separated
by 1week, and participants were randomly
assigned to different oil applications using
a computer-generated randomization
sequence. The researcher who analyzed
the dataremained blinded to the assigned
group (Figure 1). All testing sessions took
place at the same time of the day to control
for any training or timing effects. Physical
activity and training load were kept con-
stant during the 3-week study period, while
participants were instructed to follow the
same daily routine to the extent possible.

PROCEDURE

All measurements were conducted
indoors at the National Track and Field
Stadium of Trikala in Thessaly, Greece, on
the indoor track lane (80-m length, 5-lane
width), with a constant temperature of
20°C (indoor heating). Participants wore
running shoes for their warm-up and spike
shoes for their timed 60-m max sprint trial.
They wore shorts or sports leggings and
kept the same outfit for all testing sessions.

For group1, participants completed first
awarme-up session. This included 10 min of
jogging and 5 min active stretching. The
active stretching consisted of dynamic
stretches such as leg swings, hip circles,
torso twists, high knees, jumping jacks,
and lunges. Each exercise was performed
for 20-30 s (or 8-12 repetitions), with short
breaks of 5-10 s in between. This was fol-
lowed by 4 x 60 m moderate-intensity runs
(interspersed with T min active recovery,
i.e., walking). Participants then received
a sports massage, in the massage room
of the stadium, lasting for 5 min. At 5 min
after the completion of the massage ses-
sion, having changed shoes, participants
completed a 60-m max sprint trial.

For group 2, participants completed
their 5-min sports massage session first,
then they completed their warm-up (as
above). At 5 min after the warm-up session,
participants completed a 60-m max sprint
trial. All sports massage sessions were
performed by the same certified sports
masseur.

Sprint time was recorded, when the
athlete passed through 30 m and when
they reached the 60-m finish line, by two
experienced researchers blind to the group
or the condition that the participants
attended. After the sprint trial, participants
changed shoes and performed jogging for
5 min at low intensity, followed by stretch-
ing exercises.

All participants were continuously moni-
tored and guided for the timely implemen-
tation of their allocated protocol. Before
the massage session and in order to keep
the participants blinded to the type of oil
applied (AEO or BO condition), a nose clip
(INDEX, 55,609) was placed on the partici-
pant's nose, so they could stay naive on the
two different oil massage products used.
The CON condition was always conducted
first. Subsequently, randomization ensured
that each participant had an equal oppor-
tunity to be assigned first to either the AEO

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 18, NUMBER 4, DECEMBER 2025



NTOUMAS: THE EFFECT OF TIMING OF SPORTS MASSAGE ON 60-M SPRINT PERFORMANCE

Assessed for eligibility

Excluded (n =20)
|+ Noteligible (n =12)

* Enrolled in another study (n=2)
+ Not interested (n =6)

Early withdraw (n=0)

(n=60)
=
E
2
)
Y
Consisted (n =40)
Received intervention
(n = 40)
g
=
[--
2
< Group-1 Group-2
(n=20) (n=20)
4
£
5 Final analysis (n =40)
Excluded fromanalysis (n=0)

FIGURE 1. CONSORT diagram summarizing recruitment, enrollment, and dropout rates. Note: Consort diagram
of the present study summarizing recruitment, enrollment, and dropout rates. Forty participants (N = 40) com-

pleted the studly.

or BO condition, thereby minimizing bias
and preserving the integrity of the study
results (Figure 2).

Massage Sessions

A stimulating type of massage was used
as the pre-competition sports massage
intervention in this study. The techniques
were performed on specific leg muscle
groups, including the gastrocnemius, the
biceps femoral, and quadriceps, while
excluding the pelvic area. The total dura-
tion of the pre-competition massage was
5 min. The brevity of the massage session
was intentional, considering that: (i) a
longer duration of massage is often com-
mented®334) ypon as a negative aspect of
pre-competition massage; (ii) in our study,
the specific duration was considered suf-
ficient for the emphasis placed on the legs
and enough for the selected sports mas-

sage techniques.(3536) Techniques included
the following: (i) effleurage (moderate- to
high-intensity palmar sliding) and (ii)
tapotement including tapping, cupping,
hacking and puffer (fingertip strikes),
hacking (side palm strikes), and pounding
(closed fist strikes) on the posterior and
anterior surfaces of the lower leg (Table 1).
The same massage techniques and order
of movement applications were used in
all massage conditions and each session
was time- and content-monitored. Neither
massage nor oil was applied during the
CON condition.

Sports Massage Technique Description

The massage protocol was applied to
the anterior and posterior thigh muscles,
as well as the calf muscles, following a
standardized sequence of techniques with
controlled intensity and rhythm. Partici-
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Group-1 (N =20)
(warm-up + massage + 60m)

Participants
(N=40)

Group-2 (N =20)
(massage + warm-up + 60m )

FIGURE 2. Study flow. Note: Study flow chart. Participants were randomized into two groups and participated in
three different trial sessions. CON = control protocol, no massage and 60-m maximum sprint; AEO = massage
application using essential activation oil and 60-m maximum sprint; BO = massage application using baby oil

and 60-m maximum sprint.

TABLE 1. Anterior and Posterior Thigh Massage Protocol (Including Posterior Thigh, Calf, and Anterior Thigh)

Massage Technique

Rate (Movements per Minute) Time (Duration)in Seconds

1. Effleurage (palmar sliding technique) (Figure 3A) 60 eps/min 90
2. Hacking (Figure 3B) 30-40 shakes/min 60
3. Tapotement (Figure 3C) 170-200 contacts/min 60
4. Pounding (Figure 3D) 25 strikes/min 90

pants were placed in a prone position for
the massage of the posterior thigh and
calf muscles and in a supine position for
the massage of the anterior thigh muscles,
lying on an ergonomic massage table. This
positioning ensured optimal access to the
muscles and the uniform application of
techniques.

Initially, effleurage, a moderate- to high-
intensity palmar sliding technique, was
applied to the anterior and posterior thigh
muscles. The movements followed the
natural direction of the muscle fibers, start-
ing from the insertion and moving toward
the origin. The pace was maintained at 60
repetitions per minute, with a total dura-
tion of 90 s (Figure 3A).

Next, the hacking technique, a form of
percussive massage involving light, rapid
chopping motions with the lateral edge
of the hands, was applied to the posterior
thigh muscles and calves. These move-
ments were performed at a rate of 30-40

shakes per minute, with a total duration of
60 s (Figure 3B).

Following this, the tapotement tech-
nique, consisting of light and repetitive
fingertip tapping, was applied to both the
anterior and posterior thigh muscles. The
pace ranged between 170 and 200 con-
tacts per minute, with a duration of 60 s
(Figure 3QC).

Finally, the pounding technique was
applied, involving dynamic, rhythmic
strikes with the fists, primarily target-
ing the calf muscles and posterior thigh
muscles. The rate was maintained at 25
strikes per minute, with a total duration of
90 s (Figure 3D).

Massage Oil

The activation essential massage oil
(AEO) contained a mixture of carrier oils,
of green olive oil, avocado oil, sesame oil,
natural wax, propolis oil, cocoa butter,
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FIGURE 3. Sports massage techniques.

and contained cinnamon, oregano, sage,
lemon, eucalyptus, nutmeg, orange, and
spearmint, essential oils which carry natu-
ral terpenes. The mixture is commercially
available as a pre-exercise massage oil,
with similar products circulating world-
wide.

The control massage oil was a commer-
cially available “Johnson’s baby oil” (https://
www.johnsonsbaby.com/baby-products/
johnsons-baby-oil), composed of 99%
mineral oil (a refined petroleum product)
and <1% fragrance (benzyl acetate, bicyclo-
nonalactone, isopropyl myristate, mefro-
sol) from a well-known manufacturer. This
specific oil was scented and free from nat-
urally occurring terpenes and terpenoids.
Similar mineral oils are also produced by
other manufacturers.

Sprinting Capacity—Speed

Time to complete the 60 m distance (and
time at the 30-m mark) was recorded via a
standard official stopwatch (CASIO, 80TW-
1EF) used by two experienced track and
field athletics officials’ referees, who were
also involved as researchers in this study.
The accuracy and precision of the referees’
ability for time recording was assessed
against the gold-standard approach, which
is the photoelectric sensors (photocells
Witty gate, Brower Timing Systems, Draper,
Utah, USA). For this particular task, a sub-
set of the participants (N =13 male sprint-
ers) was timed during a 60-m maximum
sprint using both timekeeping techniques
(stopwatch vs photoelectric sensors). We
found no statistically significant differ-
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ences between the two approaches (N =13,
stopwatch 7.62 £ 0.66, vs photoelectric sen-
sors 7.82 + 0.65, p = 0.447) while the mean
differences between the two approaches
was 0.20 + 0.03 s.

Statistical Analysis

Statistical analysis was performed using
IBM SPSS Statistics version 29 (SPSS Inc,,
Chicago, IL, USA). Data were checked for
normal distribution (Shapiro-Wilk test)
and average data are presented as mean
+ standard deviation. An independent
t-test was used to examine if there were
significant differences in basic charac-
teristics between group 1 (post-warm-up
mMassage) and group 2 (pre-warm-up mas-
sage). A general linear model (GLM) with
repeated measures analysis of variance
was used to examine the main effect of
sports massage for all participants across
all conditions. Moreover, GLM was used to
examine the effect of timing of the mas-
sage application (i.e., 30-m and 60-m sprint
time performance between the pre- or
post-warm-up massage groups). In addi-
tion, the effect of type of massage oil used
was examined (i.e., 30-m and 60-m sprint
time performance between the BA and
AEO groups). Furthermore, to account for
individual variability, A-change values were
calculated (AEO time against CON sprint
time, BO time against CON sprint time)
and an independent t-test was used to
examine possible group differences. The
significance level was set at p < 0.005.

Power Analysis

Sample size calculations were con-
ducted using G*Power 3.1. The post hoc

TABLE 2. Basic Characteristics of Study Participants

“GLM: repeated measures, within factors”
method was used to calculate the power
analysis. The resulting minimum required
sample size to achieve 80% power was 40
with a two-sided alpha of 5% for groups 1
and group 2 (effect size = 0.37, critical F =
3.1, Ndf = 2, Ddf = 76), resulting in a power
of 0.82 (82%).

RESULTS

Subject characteristics are shown in
Table 2. No statistically significant differ-
ences in basic characteristics (p > 0.005)
were found between participants assigned
to group 1and group 2.

Overall, a statistically significant inde-
pendent main effect of massage on
60-m sprint performance for the entire
sample was found (F(2, 78) = 5.304, p <
0.005). In addition, using sports massage
time of application as a covariate in the
comparison between the two conditions
(pre-warm-up vs post-warm-up mas-
sage), a significant main effect of timing
of massage application on 60-m sprint
performance was found (F(1, 38) = 9.560, p
< 0.005). Specifically, the 60-m sprint trial
time was faster overall in group 1 (post-
warm-up massage) compared to group
2 (pre-warm-up massage) (F(1.94,1.590)
=532, p = 0.008) (Table 3). No statistically
significant differences were found in the
30-m mark split time between groups.
Furthermore, using sports massage as a
covariate in the comparison between two
massage oils (AEO vs BO) showed that
AEO was superior to BO, while time in the
60-m sprint trial was faster when AEO was
used (F(9.560):7.42 + 0.37 vs 7.45 + 0.43,
p < 0.005).

Parameters All Participants Group 1 Group 2 p-Value
N 40 20 20 —
Age (years) 20.62+3.33 20.05 +2.65 21.20+3.79 0.281
Body weight (kg) 71.21+7.21 70.88 + 6.74 71.55+7.48 0.769
Body height (cm) 1.79+£0.48 1.80 £ 0.05 178 £ 0.05 0.301
BMI (kg/m?) 22.24+2.22 22.00+£1.90 2250+ 2.46 0.480
Years of competitive training 498 +2.43 4.25+2.07 570 +2.60 0.058

Note: Data are presented as mean + SD. Significance level p < 0.05.

BMI = body mass index; SD = standard deviation.
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TABLE 3. Average Group Sprint Performance Characteristics

Parameters All Participants Group 1 Group 2 p-Value
(95% ClI) (95% Cl) (95% ClI) (Effect Size: Partial n?)
N 40 20 20 -
30 msprint (s) 3.98 + 0.24 (3.91-4.06) 4.02+019 (394-41) 395+0.29 (3.82-4.08) 0.220 (0.285)

60 m sprint (s) 7.52 + 0.38 (7.4-7.64)

737 £ 0.34 (7.22-752) 7.67 +0.37 (7.51-7.83)

0.008 (0.844)

Note: Data are presented as mean + SD. Significance level p < 0.05; p-values refer to the differences between

group 1and group 2.

Cl = confidence interval; SD = standard deviation.

Performance changes for both groups
when using massage activation essential
oil (AEO condition) are shown in Table 4. A
statistically significant difference between
groups was found in the 60-m sprint time,
with faster times recorded in group 1 (%
A-change: —4.7% + 0.35, % vs -10.5% + 0.27,
p < 0.005). No statistically significant dif-
ferences were observed in the 30-m sprint
time.

Furthermore, performance changes for
both groups when using massage baby
oil (BO condition) are shown in Table 5. No
statistically significant differences (p > 0.05)
were observed in the 60-m sprint time,
although a tendency for faster times in
group 1 compared to group 2 was observed
(% A-change: -3.8% + 0.27, p < 0.005, vs -1.5%
+ 0.36, p < 0.005). Likewise, no statistically
significant differences were observed in
the 30-m sprint time.

DISCUSSION

To the best of our knowledge, this is the
first study to investigate the timing effect
of a brief sports massage on sprinting per-
formance. We show that pre-competition
sports massage seems to have an overall
beneficial effect on 60-m sprint perfor-
mance, especially when it is applied after
the warm-up session, improving sprint
time by 3.91%. In addition, it seems that
massage performed with an activating
essential oil has an additional positive
effect compared to regularly used baby oil,
especially when the activating oil is used
for a massage applied after the athlete’s
warm-up. Additionally, no differences
were observed in the 30-m mark split time
between groups, suggesting that the ben-

efits of the sports massage may become
more evident in the latter half of the sprint.

In the current experimental study, the
parameter that improved the most was the
60-m sprint time, by 0.30 s (+0.03). In con-
trary to our findings, Moran et al. found that
a combination of a stimulating massage
and a standard warm-up applied before
the start of the race did not affect sprinting
performance.®3) Differences in the massage
protocol and application techniques could
explain the lack of agreement between the
two studies. Indeed, the massage performed
in the study by Moran et al, lasted 3 times
longer compared to our protocol (10-15 min),
something that could have stressed the
tissues or might have affected pliability or
other properties of the skeletal muscles.(33)
Their findings suggest that pre-competition
massage alone could negatively impact
sprint performance, potentially due to
increased muscle relaxation or altered neu-
romuscular function. The longer duration
of massage may have contributed to these
effects by promoting excessive muscle
relaxation or altering the neuromuscular
response, while our shorter protocol likely
did not produce the same level of relaxation
or fatigue. In contrast, the combination of
mMassage and warm-up appeared to miti-
gate these effects. Future research could
explore the impact of combining massage
with an active warm-up in our protocol
to determine whether it influences sprint
performance differently. Additionally, future
research could consider repeating the study
with a group that receives a longer mas-
sage duration, which may provide addi-
tional insight into the potential effects of
prolonged massage on sprint performance.
Similarly, Fletcher investigated the effects
of three different warm-ups, with particular
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TABLE 4. Sprint Performmance Using the Activation Essential Oil (AEO Condition), as Sprint Time (s) per Group

Parameters Group 1(95% Cl) Group 2 (95% Cl) p-Value (Effect Size: Partial n?)
N 20 —
30 m sprint (s) 4.05+0.20 408+ 0.26 0191 (0.129)
(3.96-4.14) (3.97-4.19)
(%A-change) (-0.5% + 0.20) (-6.5% + 0.27) (0.952)
60 m sprint (s) 7.27 £ 0.36 7.57 £ 0.33 0.004 (0.868)
(7.11-7.43) (7.43-7.71)
(%A-change) (-4.7% + 0.35) (-10.5% + 0.27) (0.221)

Note: Data are presented as mean + SD; %A change was calculated using the CON values as reference point;
significance level p < 0.005; p-values refer to the differences between group 1and group 2.

Percentage delta-change (%) is indicated in parentheses.

Cl = confidence interval; CON = control condition; SD = standard deviation.

TABLE 5. Sprint Performmance Using the Baby Oil (BO Condition), as SPRINT time (s) per Group

Parameters Group 1(95% Cl) Group 2 (95% ClI) p-Value (Effect size: partial 1)
N 20 —
30 m sprint (s) 4.03+£0.21 4.08+0.22 0.866 (0.232)
(3.94-4.12) (3.98-4.18)
(%A-change) (-6.5% + 0.20) (-1.9% + 0.25) (0.156)
60 m sprint (s) 7.26 +0.35 7.64 + 0.41 0.163 (0.996)
(711-7.47) (7.46-7.82)
(%A-change) (-3.8% + 0.27) (-1.5% + 0.306) (0.169)

Note: Data are presented as mean + SD; %A-change was calculated using the CON values as reference point;
significance level p < 0.05; p-values refer to the differences between group 1and group 2.

Percentage delta-change (%) is indicated in parentheses.

Cl = confidence interval; CON = control condition; SD = standard deviation.

focus on pre-competition massage, which
consisted of 9 min of fast, superficial effleu-
rage (30 strokes per minute) and petris-
sage (60 strokes per minute) applied to key
lower-limb muscle groups. The massage
was administered with light to moderate
pressure while participants were in a supine
position with knees flexed. The study found
that pre-competition massage alone had a
negative effect on 20-m sprint performance,
likely due to decreased musculotendinous
stiffness, while its combination with a tradi-
tional warm-up did not provide additional
benefits over warm-up alone.®”) Interest-
ingly, Mine et al. systematically examined
a series of studies on pre-exercise massage

and concluded that prolonged massage
sessions (lasting >9 min) may have negative
effects on lower limb maximum strength,
sprint performance, and jump height.8) In
our study the applied sports massage lasted
for 5 min and included hacking and rapid
movements that seem to improve blood
circulation.®) According to recent literature
and the present results, a brief pre-com-
petition sports massage has been shown
to be beneficial.”) Possible mechanisms to
explain the positive effects could include
an improvement in range of motion (ROM)
without jeopardizing muscle tone, particu-
larly when combined with other massage
techniques. Tapotement alone may not
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significantly impact ROM, but its effects
could be enhanced when incorporated
with other methods that target muscle
relaxation and flexibility.“9) Additionally, an
increase in the flow in the lymphatic system
overall promotes general blood circulation
in the massaged muscle groups, which
mMay contribute to improved recovery and
performance.*42 Furthermore, an impor-
tant mechanism through which massage
can influence myofascial function is the
increase in hyaluronic acid production,
which improves the sliding of fascial tis-
sues and reduces friction between muscle
structures, thereby facilitating mobility
and muscle function.“3) Additionally, the
stimulation of nerve endings located in the
fascia can trigger inhibitory responses in
the central nervous system, contributing to
the reduction of muscle tone and promot-
ing relaxation.“445) Regarding the applica-
tion of essential oil, the positive effects of
mMassage and the activation of essential
oils (AEO) on sprint performance can be
explained through mechanisms related to
recovery and the improvement of muscle
function. AEO, which includes essential oils
such as eucalyptus, mint, and orange, con-
tains natural terpenesthat have been shown
to reduce muscle tension and fatigue, aiding
in performance improvement during high-
intensity exercise, such as sprinting.“®) More-
over, some researchers propose that sports
Massage prior to subsequent performance
canimprove athletes' sense of readiness and
perceived energy levels, as well as enhance
blood flow, promote vasodilation, and
stimulate the release of endorphins“”) and
increase circulation.“8) All those changes
may improve athletes’ self-confidence and
state of vigilance to compete.

In recentyears massage sessions increas-
ingly incorporate essential oils in the oil
Mmixture. To our knowledge, this is the first
study to investigate the use of a com-
mercially available mixture of “activation
essential oils” applied during the sports
NMassage session on sprinting performance
in competitive athletes. We show that acti-
vation oil seems to have a beneficial effect
on 60-m sprint performance, specifically
when it is combined with a brief massage
applied after the warm-up session. Again,
the parameter mainly improving was the
60-m sprint time, compared to the BO con-
dition. We have not investigated the pos-
sible mechanisms of action. We minimized,
to a degree possible, the effect of inhala-
tion by blocking that intake route using a

nose clip. There are limited studies using
essential oils during massage sessions and
assessing performance. Relevant literature
suggests that the types of essential oils
used may activate the nervous system,
stimulating blood circulation and reduc-
ing muscle and joint soreness.(%249-52) Paoli
et al. studied the effect of sports massage
using ozonized oil in competitive cyclists
and found that this particular type of mas-
sage oil increased blood lactate removal,
improved performance, and reduced the
perception of fatigue.®3) In another study,
Hongratanaworakit investigated the
stimulant effect of jasmine oil during mas-
sage and found that jasmine oil caused
a significant increase in breathing rate,
blood oxygen saturation, and systolic and
diastolic blood pressure in the intervention
group, indicating an increase in autonomic
arousal.®%) |t should be noted, however,
not all of the available studies controlled
for inhalation of essential oils. Still, taking
together our study results and the limited
available published data, it appears that
pre-competition sports massage using
activation essential oils can provide further
benefitsin aspects related to performance
and fatigue. Further research is, however,
needed to shed more light on the mecha-
nisms of action, whether allowing for inha-
lation of the essential oils would improve
acute performance, and whether athletes
and coaches can use essential oil products
to achieve better performances and over-
all ranking in the long run. Additionally,
future studies should compare the effects
of short-duration versus long-duration
massage after warm-up to determine
optimal application strategies for athletic
performance.

In the current study, we have to acknowl-
edge some significant strengths and some
weaknesses. Some limitations that need
to be acknowledged are the study design
and the fact that only males were included
in the study, which may limit the generaliz-
ability of the findings to female athletes. A
crossover design could have provided more
evidence on the effectiveness of the inter-
vention. Another limitation is that the sprint
recordings were done by using manual
stopwatches and not by photoelectric sen-
sors. This could have induced some small
Measurement errors or inconsistency in our
results, perhaps explaining the lack of sta-
tistical significance for the 30-m split time
Measurements. Additionally, while the CON
condition was always administered first
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and remained fixed, the BO and AEO con-
ditions were randomized, which may have
influenced the outcomes and introduced a
potential sequencing effect. Still, the subset
analysis using 13 of the 40 participants did
not show statistically significant differences
between the two assessing approaches
with hand measurement error being
smaller than the calculated differences for
the 60-m times (see the Results section).
Another weakness of our study is the lack
of assessment of the subjective feeling of
relaxation or readiness after the massage
session (whether applied pre- or post-warm-
up). This could have helped us conclude
whether the essential oils would have sup-
ported the athletes emotionally rather than
physically to complete their sprint trial. Still,
the majority of the participants declared a
positive feeling overall. Another weakness
that needs to be acknowledged is the fact
that the masseur was not blind to the type
of massage oil applied. Among the main
strengths of our study is the blinding of
the time recorders for the type of group or
Massage session. In addition, participants
of the study were blind to the type of oil
used during the massage since their nose
was blocked using a nose clip. And perhaps
most importantly, and as indicated by the
times achieved, in contrast to other studies
reporting no effects or negative effects of
Massage, our study participants demon-
strated good to excellent sprinting ability (on
par with European competitive collegiate,
national, and international level) thereby
adding ecological value to our findings.

CONCLUSIONS

In conclusion, the findings of the cur-
rent study indicate a positive effect of
pre-competition massage on sprint per-
formance, particularly when applied before
the warm-up. This positive effect was better
sustained by the application of essential
oils (vs standard BO). Such findings can
hold significant practical value for athletes.
In sports such as sprinting, the observed
statistically significant improvements, how-
ever small, may prove crucial for an athlete's
performance and podium standings. In that
sense, thissimple and practical application
that can acutely improve athletes’ perfor-
Mmance warrants further work, to decipher
possible long-term effects, and pinpoint
mechanisms of action. These findings sug-
gest that incorporating pre-competition

Mmassage, particularly with essential oils,
into athletes’ routines could be a simple yet
effective strategy to enhance sprint perfor-
mance. Coaches and sports practitioners
may consider integrating this approach
into warm-up protocols to maximize its
benefits in competitive settings.
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