DOI 10.26773/5mj.240220

d
'SportMont

REVIEW PAPER

The Influence of Therapeutic Massage on
Muscle Recovery, Physiological, Psychological
and Performance in Sport: A Systematic Review

Qais Gasibat', Agiela E. Rafieda’, Mohamed Mustafa Aween?

'Department of Physiotherapy, College of Medical Technology, Misrata, Libya, Department of Pharmaceutical Technology, College of Medical
Technology, Misrata, Libya

( )\

Abstract

This study aims to identify the effects of therapeutic massage on muscle recovery, physiological, psychological and
performance in sport. Articles were identified from several databases by searching MEDLINE, Embase, CINAHL,
PEDro, Web of Science, Scopus, Google Scholar, and PubMed starting from 2010 to 2023, related through da-
tabases according to predefined inclusion criteria that were identified previously. In the review, 31 studies were
considered to be eligible for inclusion by recruiting male (n=558) participants, aged between 12 and 60 years, and
females (n=226) participants, aged between 12 and 60 years. Compared with the active control, twelve studies
found massage to have a significant and measurable benefit, whereas five studies found no obvious advantage.
Comparing massage with an inactive control, four studies reported massage to have a significant and considerable
effect, whereas three studies did not. For massage compared with other therapies, three studies reported massage
to have a measurable and considerable effect, whereas two studies did not. Massage as a stand-alone treatment
provided a considerable and substantial benefit in two studies, whereas one study found no significant impact
on muscle healing, performance, physiological, and psychological. In conclusion, the current study revealed that
massage had a large and substantial advantage when compared with an inactive and active control, but not when
compared with other interventions, as examined in this review. There was a shred of conflicting evidence to prove
the superior outcomes of massage when administered as a stand-alone treatment and relative to other forms of
therapies. However, the efficiency of massage is rarely assessed.
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Introduction

Therapeutic massage is described as the intentional and
structured handling of soft tissue for therapy, with the goals
of preventing or reducing pain, spasms, tension, or stress and
promoting health and wellness (Bervoets et al., 2015). Studies
have reported that massage is effective when the noxious
stimuli are obstructed, a practice that is in harmony with the
gate-control theory (Bender, da Luz, Feldkircher, & Nunes,
2019), thereby increasing the flow of blood and lymphatic
system, which is likely to quicken the removal of catabolites

and the excretion of endorphins, which is responsible for the
promotion of a feeling and sense of wellness in the recipient
(Mancinelli et al., 2006; Poppendieck et al., 2016).

Massage techniques such as friction, petrissage, effleu-
rage, vibration, and tapotement are frequently used to treat
ailments (Guo et al.,, 2021). Massage is also used to relieve
sore muscles, increase local circulation (Angelov, Gotova,
Albert, & Tishinov, 2019; Wiewelhove et al., 2022), loosen
muscle spasms and adhesions (McKechnie, Young, & Behm,
2007), rekindle Golgi tendon organs and muscle spindles
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(Wiewelhove et al., 2022), and reduce local inflammatory re-
sponses (Bervoets et al., 2015).

Massage is frequently utilised in sports to enhance pain
relief and avoid delayed-onset muscular soreness following
physical activity (Kheyruri, Sarrafzadeh, Hosseini, Abiri, &
Vafa, 2021; Paul et al., 2021). Although massage may be bene-
ficial for athlete rehabilitation, there is little data to support its
use in clinical practise for sports (Weerapong, Hume, & Kolt,
2005; Paul et al., 2021). Current research conducted using 22
randomised papers with the aid of meta-analysis postulated
that massage has little and flexible results on recovery after ex-
ercise (Davis, Alabed, & Chico, 2020). These include system
or methods of employing approaches that are non-manual,
such as vibration or water-jet massage, which are uncommon,
whereas other important factors or variables such as anxiety,
stress, and depression are left uninvestigated.

In clinical practise, massage is used to help athletes recu-
perate from less taxing activities such as competitive jogging
and soccer (Andersen et al., 2013). A previous study found
that massage alleviated acute discomfort and tiredness in the
quadriceps of triathletes following a long-distance Ironman
event (Nunes et al., 2016). However, most of the research that
examines the effect that massage has on athletes for the sake
of recovery has adopted the intervention approach in cases of
extreme necessity, which in any case does not show the aver-
age condition of most athletes in most sports (Ogai, Yamane,
Matsumoto, & Kosaka, 2008). To date, there is a dearth of lit-
erature evaluating the effects of massage on athlete recovery at
the end of an exercise or sporting game that does not involve
a high level of depression, fatigue, anxiety, and stress and may
not cause muscle soreness.

Nevertheless, questions remain about massage and its ef-
fects, especially as numerous elite athletes consider massage to
be an integral component of their success (Gasibat & Suwehli,
2017). Practitioners perform massage at the site of the injury
because they anticipate that massage will increase blood flow
to the area of the injury and, as a result, aid in healing and
recovery (Dufiabeitia et al., 2022). For realigning the fibres,
massage mechanical pressure is usually adopted to cure ad-
herent or knotted connective tissue (Galloway & Watt, 2004).
However, there is little to no empirical study that provides sup-
port for this argument.

In recent years, a novel technique combining pressure,
vibration, and movement has been developed: percussive
massage (Barcala-Furelos, Abelairas-Gomez, Romo-Perez, &
Palacios-Aguilar, 2013; Rey, Padrén-Cabo, Costa, & Barcala-
Furelos, 2019). This treatment is administered using a thera-
peutic gun that can be controlled in terms of vibration and al-
lows for simple application over the body (Cullen et al., 2021).
With the increase in muscle tone regulation and the flow of
blood, it is argued that the combination of vibration and pres-
sure over the tissues has a great influence on the autonomic
nervous system (Beardsley & Skarabot, 2015; Behm & Wilke,
2019; Behm et al., 2020). Moreover, because it is assumed that
massage may aid in improving recuperation and preparing
athletes for upcoming competitions, it is frequently admin-
istered between tournaments. However, the effects of mas-
sage on recuperation have not yet been thoroughly studied,
and there is scant scientific evidence to support these claims
(Konrad, Nakamura, Bernsteiner, & Tilp, 2021: Lakhwani &
Phansopkar, 2021).

According to Isar, Halim, and Ong (2020), and Moran,
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Hauth, and Rabena (2018), before exercise or competition,
coaches and sports scientists collaborate to provide warmups
and performance enhancement. Meanwhile, Bell (2008), and
Zainuddin, Newton, Sacco, and Nosaka, (2005) asserted that
most athletes termed it a tiresome process of reducing force
production. Muscle fibre modifications that reflect the in-
creased effort necessary to maintain a certain level of mechan-
ical performance are related to fatigue (Correa et al., 2012).
This decrease in strength may be detrimental to the future
performance of elite athletes (Nédélec et al., 2013). In addition
to other aspects of performance, such as range of motion, in
which the athlete must compete at an elite level, strength is on-
ly one component of performance (Phillips, Diggin, King, &
Sforzo, 2021). When delayed-onset muscle pain develops, the
affected muscles frequently contract, resulting in a restricted
range of motion (Su et al., 2017). Massage is believed to help
lengthen muscles and increase their pliability, thus allowing
for a greater range of motion and enhancing the performance
of the body (Davis et al., 2020). Because of the absence of
well-conducted studies, the effects of massage on performance
have not yet been established.

Athletes in the public spotlight for mental health concerns
such as depression, anxiety, and stress have negative conse-
quences on athletic performance by impairing the capacity
to concentrate and focus, primarily because of psycholog-
ical symptoms that cause distraction (Rathod, PS, Sahana,
& Rathod, 2021). Psychological elements also have a signif-
icant influence on performance determination (Zadkhosh,
Ariaee, Atri, Rashidlamir, & Saadatyar, 2015). However, every
athlete needs a certain level of stress to perform optimally
(Brilian, Ugelta, & Pitriani, 2021). As in other aspects of life,
stress in sports may be acute, episodic, or persistent (Brilian
et al., 2021). It is typically episodic in sports, whether during
a friendly competition or a championship game (Ardern,
Taylor, Feller, & Webster, 2013). While acute stress might be
a challenge, if left unchecked, it can become not only an ep-
isodic stressor with long-term effects but also a hindrance to
one’s play (Strehli et al., 2021). Hemmings, Smith, Graydon,
and Dyson (2000) claimed that rather than being physiologi-
cal, the effects of sports massage are primarily psychological.
Therefore, the initial feeling of recovery following a massage
may be the result of these psychological effects, which could
have a positive impact on recovery and subsequent levels of
performance. Reduced depression, anxiety, and stress may be
attributable to a sense of comfort experienced in the process of
massage; however, the biological mechanism underlying the
effects of massage on the physiological and psychological as-
pects of the body has not yet been fully elucidated. Existing re-
search has primarily focused on specific aspects, such as pain
relief or the psychological benefits of massage, while overlook-
ing a holistic examination of its impact on athletes (Strehli et
al,, 2021). While traditional massage techniques and their ef-
fects have been explored to some extent, emerging modalities
such as percussive massage have received limited empirical
attention (Konrad et al., 2021). The introduction of percussive
massage, which combines pressure, vibration, and movement,
introduces a novel therapeutic approach that may have unique
effects on the autonomic nervous system and muscle recovery.
(Davis et al., 2020). The purpose of this systematic review is to
determine the influence of therapeutic massage on muscle re-
covery, physiological, psychological, and performance in sport
due to a dearth of research on this topic.
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Materials and Methods
Registration and Ethics

This systematic review was registered on PROSPERO (ID:
CRD42022364318) and conducted according to the PRISMA
guidelines. The results of this review will be disseminated
through peer-reviewed publications. Because all the data used
in this systematic review have been published, this review does
not require ethical approval.

Study selection process and identification

By searching through online databases between 2010
and 2023, suitable articles were identified. These databas-
es included: MEDLINE, PEDro, PubMed, Google Scholar,
Embase, Web of Science, Scopus, and CINAHL with the aid
of key words such as: ("Vigour "OR" Massage" OR "Pain "OR
"Isometric Strength” OR "Sport” OR "Recreational Athletes"
OR "Pressure Pain Threshold" OR "Confusion” OR "Sports
Massage" OR "Muscle Function” OR "Recovery” OR "Jump"
OR "Pain Behaviour" OR "Cardiovascular Performance” OR
"Agility"” OR "Delayed Onset Muscle Soreness” OR "Muscle
Damage" OR "Squat Jump Sitting" AND "Lying Flexibility"
OR "Swelling" OR "Performance” OR "Grip Strength” OR
"Endurance” OR "Range of Motion" OR "Sprint Performance”
OR "Depression” OR "Anxiety” OR "Stress" OR "Confidence"
OR "Mood" OR "Tension" OR "Gait" OR "Physical Fitness" OR
"Plasma Creatine Kinase" OR "Blood Pressure” OR "Heart Rate
Variability" OR "Blood Lactate” OR "Anger" AND "Hostility"
OR "Elite Athletes” OR "Perceived Fatigue" AND "Muscle
Stiffness"). The studies were conducted entirely in English.
Relevant published literature was also searched through an
electronic medium to be checked for any potentiality as lo-
cated by the references of the systematic view. A single in-
tervention, the experimental design that evaluated the effect
of any type of therapeutic massage, compared with no ther-
apy or other therapies in sport, has been published (during,
or after training, exercise or competition). The selection was
performed independently by four reviewers (QG and MA).
First, the titles and abstracts were reviewed for eligibility.
The full-text papers were then separately vetted for inclusion.
Disagreements among the authors were resolved in the form
of dialogue or with the help of the author (AR).

Participants

For recreational athletes, elite athletes, or normal partici-
pants, the effects of massage on parameters were assessed (be-
fore, during, or after training, exercises, or competition etc.).
Participants were aged over 12 years without nationality, gen-
der, and economic level, race, or severity constraints.

Experimental intervention

The interventions within the experimental group consisted
of any type of massage therapy such as effleurage, friction, pe-
trissage, and pressing. There were no restrictions on the massage
methods, duration, frequency, or measurement instruments.

Control interventions
The interventions of the control group involved a therapy
other than massage (e.g., medication, placebo, routine care, etc.).

Eligibility Criteria

In the assessment of study eligibility, the following PICOS
criteria were employed: P: Participants: The effects of massage
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on various parameters were evaluated for individuals catego-
rised as recreational athletes, elite athletes, or normal partic-
ipants. The assessment encompassed individuals aged over
12 years, without imposing constraints based on nationality,
gender, economic level, race, or severity. The evaluation con-
sidered the impact of massage before, during, or after training,
exercises, or competition. I: Intervention: The experimental
group received various massage therapies, including but not
limited to effleurage, friction, petrissage, and pressing. There
were no restrictions on the methods, duration, frequency, or
measurement instruments associated with the massages ad-
ministered. C: Comparator: The control group received ther-
apies other than massage, such as medication, placebo, and
routine care. O: Outcome: The study considered at least one
measure to assess pain, disability, perceived fatigue, perfor-
mance, or endurance. S: Study Design: The inclusion criteria
comprised experimental study designs, encompassing both
randomised and non-randomised controlled trials.

Data Extraction

Relevant data from all included studies were extracted, en-
compassing sample characteristics, interventions in different
groups, and a detailed examination of massage techniques,
doses, durations, and their effects. The discussion of outcomes
included relevant metrics related to pain, disability, perceived
fatigue, performance, and endurance. The focus remained on
publications featuring a singular intervention, employing an
experimental design that evaluated the effects of any therapeu-
tic massage type compared with either no therapy or alterna-
tive therapies in the context of sports, whether administered
during or after training, exercise, or competition. In cases
where additional information was required, emails were dis-
patched to the corresponding authors of the included research
for clarification.

Quality Assessment

Using the PEDro scale, we evaluated the methodological
quality of the trials and selected papers (de Morton, 2009).
Eleven items on the PEDro scale evaluate four fundamental
methodological features of a study, including randomization,
blinding techniques, group comparison, and data analysis pro-
cesses. Two independent raters assessed the quality of trials in
the PEDro database, and conflicts were settled by a third rater
(Lucas et al,, 2019). Item 1 (eligibility criteria) was not includ-
ed in the overall score because it had no bearing on the inter-
nal or statistical validity of the research. PEDro scores vary
from 0 to 10 (Moseley, Herbert, Sherrington, & Maher, 2002).
The quality of a procedure is proportional to its PEDro score.
Using the following criteria, the quality of the approach is
evaluated: a PEDro score below 5 denotes poor quality, where-
as a score above 5 suggests outstanding quality (de Morton,
2009; Table 1).

Data Syntheses and Analysis

This research is a synthesis of both quantitative and qual-
itative data meta-aggregation. Best evidence synthesis, also
known as best evidence synthesis, was used to evaluate the
weight of scientific evidence (Cruz-Ferreira et al., 2011). This
rating system takes into account the quantity of studies, the
quality of the methodologies used in those studies, and the
consistency of the results across all five levels of evidence: (1)
strong evidence, which is provided by generally consistent
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findings in multiple (at least two) high quality studies; (2)
moderate evidence, which is provided by generally consistent
findings in one high quality study and one or more low-quality
studies or in multiple low-quality studies; (3) limited evidence,
which is provided when only one study is available or when
findings are inconsistent in multiple (at least two) studies;
and (4) conflicting evidence, which is provided by conflicting
findings in case-control studies that have been found (Burns,
Rohrich, & Chung, 2011).

Results
Flow of studies through the review

The preliminary search yielded 16,300 results. Following
the removal of duplicates, only 1,520 unique hits were saved
for further analysis. The titles and abstracts of 1,480 records
were used to exclude them, and 40 papers were evaluated to
determine eligibility. 31 papers were acceptable for inclusion
in the current analysis, while nine were eliminated (Figure 1).

Description of the studies

All selected studies were published in the English language.
The design of the studies was systematically reviewed as fol-
lows: Randomised controlled trial (n=14), repeated measures
design experiment (n=>5), Individualised design (n=2), classi-
cal experimental design (n=1), randomised crossover design
(n=6), quasi-experimental design (n=2) and an experimental
study were conducted using a similar subject design (treated
by subject design) (n=1). The distribution of publication coun-
tries was as follows: United States (n=4), United Kingdom
(n=2), Canada (n=4), India (n=2), Iran (n=4), Turkey (n=2),
China (n=1), Syria and Lebanon (n=1), Singapore (n=1),
Brazil (n=2), Korea (n=2), Australia (n=1), Spain (n=2),
Thailand (n=1), Indonesia (n=1), and Poland (n=1). The most
important output of the studies is shown in Table 2.

Methodical Quality

On the PEDro scale, the values ranged from 0 to 5. It ap-
pears that there was a mixture of high-quality and low-quali-
ty research because there were 2 studies that scored less than
5 while the others (n=29) scored 5 or higher. There was no
correlation between the year of publication and the quality of
the studies because the studies of the lowest quality were pub-
lished in 2010, whereas the studies of the highest quality were
published between 2011 and 2022 (Table 1). Eligibility criteria
(n=31), group similarity at baseline (n=29), point measure and
variability (n=28), random allocation (n=29), between-group
comparisons (n=29), and follow-up (n=31) were met most of
the time. The criteria of a blind subject or therapist were not
satisfied in any of the studies that were analysed; however, the
criterion of a blind assessor was satisfied in two of those stud-
ies: concealed allocation (n=5) and intention-to-treat analysis
(n=27; Table 1).

Participants

The sample size among the studies consisted of males
(n=558, participants) aged between 12 and 60 years and fe-
males (n=226, participants), aged between 12 and 60 years.
Overall, only 19 studies included athlete participants, and
seven studies included recreational athletes. Six studies in-
cluded normal participants. The effects of massage on the
parameters of these subjects were investigated after receiving
exercise sessions.
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Interventions

Several massage methods of wide variety, frequency,
and duration were adopted in the current study. The mas-
sage therapies included sports massage (n=5), Thai massage
(n=1), Swedish massage (n=3), Western massage (n=2), mus-
culotendinous massage (n=1), ice massage (n=1), or a combi-
nation of techniques (e.g., Effleurage, Petrissage, Tapotement,
Friction, Vibration) (n=18); (Table 2). Seven of the studies
assigned respondents to the no-treatment inactive con-
trol group (Huang et al., 2010; Dawson, Dawson, Thomas,
& Tiidus, 2011; Lau & Nosaka, 2011; Crane et al., 2012;
Boguszewski, SzkodaAdamczyk, & Bialoszewski, 2014; White
et al., 2020; Zhong et al., 2018). Seventeen studies included
an active treatment control group , which included continu-
ing training, sham hip and knee mobilisation, placebo ultra-
sound, wrestling training, active and passive rest, eccentric
exercise, etc. (Guest, 2010; Arroyo-Morales et al., 2011; Pinar
et al., 2012; Rasooli, Jahromi, Asadmanesh, & Salesi, 2012;
Imtiyaz, Veqar, & Shareef, 2014; Han et al., 2014; Zadkhosh
etal., 2015; Shin & Sung, 2015; Nunes et al., 2016; Kargarfard
et al., 2016; Kong et al., 2018; Moran et al., 2018; Bender et
al,, 2019; Kaesaman & Eungpinichpong, 2019; Ambarawati et
al., 2021; Alonso-Calvete et al., 2022; Aeini, 2022). Five stud-
ies compared massage with other interventions such as static
stretching, dynamic stretching, and cold-water immersion
(Fletcher, 2010; Delextrat, Calleja-Gonzalez, Hippocrate, &
Clarke, 2013; Imtiyaz et al., 2014; Moran et al., 2018; Fakhro,
Chahine, Srour, & Hijazi, 2020). Three trials massage was as
a stand-alone treatment (Sharma & Noohu, 2014; Vickcales,
2018; Bayer & Eken, 2021). Treatment periods varied from
one session (n=19) to 4 weeks three times a week, for a to-
tal of 12 sessions, and the massage session remained for 30
seconds (n=2), 5 minutes (n=1), 7 minutes (n=1), 8 minutes
(n=1), 9 minutes (n=1), 10 minutes (n=4), 15 minutes (n=4),
16 minutes (n=1), 20 minutes (n=6), 24 minutes (n =1), 25
minutes (n=1), 30 minutes (n=7), and different durations of
5, 10, and 15 minutes (n=1). The point time after completing
the massage varied from immediately after the massage ses-
sion to 10 days.

Compared with the active control, twelve studies found
massage to have a significant and measurable benefit
(Arroyo-Morales et al., 2011; Rasooli et al., 2012; Imtiyaz et
al., 2014; Han et al., 2014; Zadkhosh et al., 2015; Shin & Sung,
2015; Nunes et al., 2016; Kargarfard et al., 2016; Bender et al.,
2019; Kaesaman & Eungpinichpong, 2019; Ambarawati et
al., 2021; Aeini, 2022), whereas five studies found no obvious
advantage (Guest, 2010; Pinar et al., 2012; Kong et al., 2018;
Moran et al.,, 2018; Alonso-Calvete et al., 2022). Comparing
massage to an inactive control, four studies reported mas-
sage to have a significant and considerable effect (Huang et
al,, 2010; Crane et al., 2012; Boguszewski et al., 2014; Zhong
et al., 2018), whereas three studies did not (White et al,,
2020; Dawson et al., 2011; Lau & Nosaka, 2011). In com-
parison to other therapies, three studies reported massage
to have a measurable and considerable effect (Fletcher, 2010;
Delextrat et al., 2013; Imtiyaz et al., 2014), whereas two stud-
ies did not (Moran et al., 2018; Fakhro et al., 2020). Massage
as a stand-alone treatment provided a considerable and
substantial benefit in two studies (Vickcales, 2018; Bayer &
Eken, 2021), whereas one study found no significant impact
on muscle healing, performance, physiological, and psycho-
logical (Sharma & Noohu, 2014).
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FIGURE 1. PRISMA flow chart for systematic review of studies

Discussion

In summary, the body of research on the effects of massage
reveals a nuanced picture. Most studies suggest that massage
provides a significant and measurable benefit compared with
active control, demonstrating its potential positive influence
on muscle recovery and performance across various contexts
(Arroyo-Morales et al., 2011; Rasooli et al., 2012; Han et al.,,
2014; Imtiyaz et al., 2014; Shin & Sung, 2015; Zadkhosh et al.,
2015; Kargarfard et al., 2016; Nunes et al., 2016; Kaesaman &
Eungpinichpong, 2019; Bender et al., 2019; Ambarawati et al.,
2021; Aeini, 2022).

However, a notable subset of studies contradicts these find-
ings, reporting no discernible advantage of massage (Guest,
2010; Pinar et al., 2012; Kong et al., 2018; Moran et al., 2018;
Alonso-Calvete et al., 2022). When contrasted with inactive
control, several studies emphasise the efficacy of massage,
showcasing significant and considerable effects (Huang et al,,
2010; Crane et al., 2012; Boguszewski et al., 2014; Zhong et
al.,, 2018). Conversely, another set of studies fails to find such
an impact, indicating variability in outcomes (Dawson et al.,
2011; Lau & Nosaka, 2011; White et al., 2020).

In the realm of comparisons with other therapies, the
evidence is mixed. Some studies report measurable and con-
siderable effects of massage, aligning with its potential as a
therapeutic intervention (Fletcher, 2010; Delextrat et al., 2013;
Imtiyaz et al., 2014), whereas others do not observe such ben-
efits (Moran et al., 2018; Fakhro et al., 2020). As a stand-alone
treatment, some studies indicate considerable and substantial
benefits (Vickcales, 2018; Bayer & Eken, 2021), but a divergent
view exists, with one study showing no significant impact on
various aspects (Sharma & Noohu, 2014).

Furthermore, Rasooli et al. (2012) discovered that massage
is more effective than passive recovery in eliminating blood
lactate. Active and massage recovery were more successful in
improving swimming performance than passive recovery; var-
ious studies have shown that massage promotes more blood
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lactate removal than passive recovery (Herbert et al., 2012).
The subjects and procedures of the study by Rasooli et al.
(2012) were comparable to those of Greenwood et al. (2008),
which validates these findings. Findings of certain research did
not confirm the findings of Rasooli et al. (2012) and revealed
that there was no change between blood lactate levels follow-
ing massage and active recovery (Weerapong et al., 2005).

While the study by Bender et al. (2019) suggested that
massage had a minimal effect in reducing discomfort and
found no statistically significant changes in fatigue, flexibil-
ity, strength, or leaping ability, the findings are contradicted
by Shin and Sung (2015) and Nunes et al. (2016), who argued
that massage had a positive impact on outcomes. In addition,
Hopper et al. (2005) reported a positive effect of massage on
hamstring flexibility in ice hockey players, and Shin and Sung
(2015) observed increased ankle plantar flexion strength in
healthy individuals after receiving massage following eccen-
tric activity. The varied effects of massage were further high-
lighted in the context of recovery for different activities, such
as volleyball players experiencing a boost in vertical leap after
receiving massage and runners showing a decline in physio-
logical and physical performance after a 10k run (Mancinelli
et al,, 2006). This suggests that the effectiveness of massage
may be context-dependent and not universally applicable to
all forms of recovery.

Kargarfard et al. (2016) suggested that receiving a massage
after strenuous exercise may expedite the recovery process and
enhance performance. This finding aligns with the research
of Delextrat et al. (2013), who demonstrated that 6-15 min
of petrissage massage could increase muscular strength and
performance. In contrast, Behm and Colado (2012) reported
that reduced muscle strength might persist for approximately
a month despite exercise. Filipa et al. (2010) found that after
eight weeks of exercise, massage had no effect on muscle per-
formance. In another context, Nunes et al. (2016) observed
that a brief quadriceps massage reduced pain and subjective
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exhaustion in individuals who had just completed a 226-ki-
lometer Ironman race. This observation is consistent with the
notion that the beneficial effects of massage on perceived fa-
tigue may be linked to increased localised blood circulation,
aiding in the removal of metabolic waste (Weerapong et al,,
2005; Hennenfent et al., 2006; Best et al., 2008; Wiltshire et al.,
2010; Portillo-Soto et al., 2014).

The study by Bayer and Eken (2021) indicated that mas-
sage durations have positive effects on counter movement
jump performance, squat jump, and flexibility, consistent with
similar findings in studies exploring the influence of massage
before exercise or competition. Several studies have support-
ed the idea that massage stimulates the neurological system
and increases muscle suppleness and performance (Nelson &
Kokkonen, 2001; McHugh & Cosgrave, 2010). Sykaras et al.
(2003) examined the effect of a 2-min massage on knee exten-
sor peak torque among Taekwondo players and found positive
outcomes. Additionally, Brooks et al. (2005) discovered that
grip performance significantly improved with a 5-min manual
forearm massage, and Farr et al. (2002) determined that mus-
cle strength increased after 40 min of downbhill treadmill walk-
ing followed by 30 min of massage. These studies collectively
highlight the potential positive impact of massage on various
aspects of physical performance.

Shin and Sung (2015) demonstrated that gastrocnemius
massage can enhance muscular strength and proprioception,
consistent with Jakeman et al. (2010), who found that massage
prevents the loss of muscle strength. However, Zainuddin et
al. (2005) contradicted these findings, suggesting that massage
has no substantial protective effect on muscle strength loss, at-
tributed to inadequate blood flow for tissue healing. Moraska
(2005) indicated that a successful massage should last at least
10 min in each body area, and Butterfield et al. (2008) high-
lighted the significance of factors such as timing, length of
massage, massage type, and exercise-damaging regimens in
determining effectiveness. Davis et al. (2020) emphasised that
differences in massage length and technique may lead to con-
tradictory effects on muscle activity.

In contrast, White et al. (2020) asserted that massage did not
improve the measures and performance of muscle discomfort,
contradicting the potential alleviation of inflammation caused by
physical activity. This is consistent with the findings of Nédélec et
al. (2013), who found no significant difference between the mas-
sage and control legs in terms of isometric and dynamic peak
torques up to 96 h after exercise, suggesting that massage may not
be helpful in the short term for restoring muscle function. Moran
et al. (2018) also found no evidence that massage improved
sprinting performance or acceleration abilities more than other
therapies, consistent with the results of Goodwin et al. (2007),
who observed no significant effects on sprint performance. These
studies collectively suggest a divergence in the effectiveness of
massage across different measures and contexts.

Pinar et al. (2012) reported that massage had no significant
effect on recovery from a psychological and physiological per-
spective after strenuous exercise. This finding contrasts with
the positive impact of electrical muscle stimulation on the ac-
tivation rate of motor units, which may aid in the healing of
injured patients, as suggested by Smith et al. (2003). However,
conflicting evidence exists, as Lattier et al. (2004) found no
meaningful benefit of electrical muscle stimulation in post-re-
covery performance. Martin et al. (2004) reported a negative
effect on post-recovery anaerobic exercise performance and
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maximal voluntary contraction force, whereas Cortis et al.
(2010) found no meaningful influence on physiological mark-
ers of submaximal aerobic performance. In a sport-specific
rock-climbing test, Heyman et al. (2009) revealed that elec-
trical muscle stimulation was more damaging to performance
than active recovery.

On the other hand, Zadkhosh et al. (2015) demonstrated
that massage has a measurable and substantial effect on reduc-
ing depression, anxiety, and stress in wrestlers, leading to im-
proved mental health and performance. These findings align
with Noto et al. (2007), who also found that physical contact
during massage can alleviate anxiety and improve psycholog-
ical well-being. Hemmings (2001) categorised the impacts of
massage into three categories: performance, psychological,
and physiological, noting an improvement in temperament
as one of the psychological effects. Aeini (2022) further sup-
ported the psychological benefits of massage, suggesting that it
could alleviate weariness and improve emotions, consistent to
some degree with the findings of Sherman et al. (2009).

Arroyo-Morales et al. (2011) reported that pre-massage
significantly affected muscle performance, leading to a decline
in isokinetic peak torque at higher speeds. However, salivary
cortisol levels and alpha-amylase activity did not significantly
change. After the massage, mechanical detection thresholds
increased significantly, and the tension subscale of the Profile
of Mood States was considerably reduced compared with the
placebo. This reduction in tension is associated with improved
athletic performance, despite a decrease in vigour, as observed
in a previous study (Arroyo-Morales et al., 2008). The findings
align with research indicating that decreased stress has a fa-
vourable impact on performance, consistent with other stud-
ies on the psychological effects of massage, such as Szabo et al.
(2008). It is noteworthy that the beneficial effect of massage
on emotional state is particularly evident in short-duration,
open-skill, individual sports, emphasising the potential rec-
ommendation of pre-event massage for athletes prone to pre-
event tension (Beedie et al., 2000).

Limitations of the Study

This study has several notable limitations. First, the re-
search exhibits a heterogeneous quality, encompassing both
high- and low-quality investigations, as denoted by the PEDro
scale, where two studies scored below the threshold of 5. A
complete absence of subject or therapist blinding was observed
across all scrutinised studies, coupled with a prevailing lack of
a blind assessor in most cases, thereby potentially compromis-
ing the reliability of the obtained results. The study’s compre-
hensive consideration of diverse massage methods, marked by
variations in frequency, duration, and techniques, introduces
a substantial degree of heterogeneity, thereby complicating
the formulation of specific conclusions regarding the optimal
approach to massage. Furthermore, the study concedes to a
restricted evaluation of massage efficiency, thereby highlight-
ing a discernible gap in comprehending the precise conditions
that render massage the most effective. Additionally, the pre-
dominantly athletic composition of participants in the an-
alysed studies imposes constraints on the generalisability of
findings to the broader population. Finally, the absence of uni-
formity in treatment durations, spanning from single sessions
to four weeks three times weekly, poses a formidable challenge
in determining the optimal temporal parameters for achieving
the desired effects.
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Strengths and Implications of the Study

This study is distinguished by several commendable char-
acteristics. First, it is underpinned by a substantial dataset me-
ticulously assembled through an exhaustive review of 31 stud-
ies, thereby contributing to a robust analytical framework. The
deliberate inclusion of diverse massage methods and system-
atic comparisons with disparate controls enriches the breadth
and depth of the study findings. The study’s global represen-
tation, characterised by the inclusion of research from varied
countries, imparts a comprehensive perspective on the effects
of massage therapy, thereby augmenting the generalisability
of the derived conclusions. Furthermore, the methodological
quality of the study is subjected to rigorous scrutiny through a
critical analysis using the PEDro scale, a practice that contrib-
utes transparency to the overall review process.

Moreover, the study exhibits a commendable feature in
its capacity to identify notable research lacunae. Specifically,
it underscores the imperative for a more thorough evaluation
of massage efficiency and the establishment of standardised
treatment parameters. Finally, the study holds practical signif-
icance for athletes, positing discernible advantages stemming
from massage therapy in the realms of muscle recovery and
performance. Consequently, it provides valuable insights to
sports professionals and athletes, steering them toward evi-
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