O,
TECHNOLOGY

SCIENCE,

Received: 15 April 2026
Revised: 15 May 2026

Accepted: 22 May 2026
Published: 09 June2026

Volume03 Issue 06, 2026
Page No - 01-11

Article  Citation:  Suleyman
Suleymanov. (2026).
Characteristics of Preparing Muay
Thai Athletes for the Professional
Competitive Level. Frontiers in
Social Thoughts and Humanity,
3(06), 1-11. Retrieved from
https://irjernet.com/index.php/fsth
[article/view/581

Copyright: © 2026 The Authors.
Published by FSTH under the
Creative Commons CC BY
License

1. Introduction

1 ) Emerging Innoyations

Frontiers in Social Thoughts and Humanity (ISSN: - 2978-3755)

STUDIES

Characteristics of Preparing Muay Thai
Athletes for the Professional Competitive Level

Suleyman Suleymanov

Professional Muay Thai and MMA coach Niles, Illinois

Abstract

The international growth of professional Muay Thai has outpaced the scientific
evidence available to coaches who prepare athletes for sanctioned five-round
contests at elite venues such as Lumpinee, Rajadamnern and ONE Championship
cards. This article aims to clarify the contemporary characteristics of preparation
for the professional competitive level by synthesizing peer-reviewed evidence
on physiological demands, periodized strength and conditioning, technical-
tactical pacing, weight management, injury epidemiology and recovery
monitoring. The methodology is a structured narrative review combined with
comparative analysis of twenty primary sources published from 2020 onward
and indexed in Scopus, PubMed and Web of Science, supplemented by two
industry market reports. Results indicate that elite preparation rests on four
interacting domains: physical capacity, technical and tactical execution, body
composition with periodized nutrition, and recovery monitoring through heart
rate variability. Recent intervention data show that sport-specific high-intensity
interval training improves Wingate peak power by about 1.09 W/kg without
compromising aerobic capacity. The author proposes an integrated four-domain
model and an eight-week block-periodization framework that align training
stimuli with the U-shaped pacing pattern observed in winning bouts. The
information will be useful to strength and conditioning coaches, sports
physicians and Muay Thai gym directors who work with competitive athletes.

Keywords: Muay Thai, professional fighter, periodization, strength and
conditioning, high-intensity interval training, weight cutting, injury
epidemiology, heart rate variability, combat sports, performance preparation.

Muay Thai is a striking combat sport that uses fists,
elbows, knees, shins and the clinch position, and it is
sometimes called the art of eight limbs. Over the past decade
the discipline has shifted from a regionally concentrated
activity in Thailand to a global professional sport with
structured promotions, broadcast partners and large prize
pools. According to The Business Research Company
(2025) [1], the global combat sports products market
reached USD 8.89 billion in 2024 and is projected to grow
to USD 9.54 billion in 2025 at a compound annual growth
rate of 6.8 percent, with continued expansion to USD 13.31

billion by 2030. Within this segment, mixed martial arts and
Muay Thai have shown the fastest growth in audience reach
and academy enrollment [1, 2]. ONE Championship,
headquartered in Singapore, reported continued expansion
of its Friday Fights series at Lumpinee Stadium throughout
2024 and 2025, with several non-Thai athletes signing
multi-fight professional contracts during that period [3].

The expansion of the professional tier has
produced a clear demand for evidence-based preparation
methods. Coaching in traditional Thai camps has relied on



tacit knowledge transferred from former champions to
younger fighters, with limited integration of contemporary
sport science [4]. Western and Latin American programs
have begun to formalize the integration of strength and
conditioning, time-maotion analysis and nutrition planning,
but the available studies remain fragmented across journals
in exercise physiology, sports medicine and biomechanics
[5, 6]. The result is a scientific gap regarding what
specifically distinguishes the preparation of a fighter ready
for sanctioned professional bouts from amateur or
recreational training. This gap is the central problem
addressed in the present article.

The purpose of this study is to characterize the
contemporary features of preparing Muay Thai athletes for
the professional competitive level by integrating
physiological, biomechanical, nutritional and recovery-
related findings from the international literature. The
scientific novelty of the work consists in the proposal of an
integrated four-domain performance model and an
associated eight-week block-periodization framework that
align training stimuli with the U-shaped pacing pattern
observed in winning bouts. The authorial hypothesis is
that systematic alignment of physical, technical, nutritional
and recovery domains, monitored through heart rate
variability and time-motion variables, produces more
consistent professional outcomes than traditional volume-
driven training. Specifically, fighters who escalate their
active-to-passive ratio in the final rounds, while preserving
anaerobic peak power and avoiding excessive rapid weight
loss, are expected to display a higher probability of victory
in five-round contests.

Several contextual developments make this
question timely. First, the professional Muay Thai calendar
has densified considerably. Stadium athletes in Thailand
have historically fought every two to four weeks during
peak years, while internationally signed professionals on
ONE Championship, Glory and PFL cards now compete six
to twelve times per year, often across long-haul travel.
Second, the demographic composition of professional
Muay Thai has shifted. The female professional tier has
grown rapidly, with ONE Championship adding multiple
female atomweight, strawweight and flyweight title bouts to
its Friday Fights series during 2024 and 2025 [1, 2]. Third,
training methods imported from boxing, mixed martial arts
and Olympic combat sports have begun to be integrated
with traditional Thai pad work and clinching, producing
hybrid programs whose effectiveness is not always
documented in peer-reviewed literature [5, 6, 18]. These
developments justify a synthesis that brings the available
evidence into a coherent framework that practitioners can
apply directly.

2. Materials and Methods

The methodological foundation of the article is a
structured narrative review combined with comparative
analysis of the most recent primary research in the field.
Three complementary approaches were used. First, a
systematic search of peer-reviewed literature was conducted
in PubMed, Scopus and Web of Science using the search
terms Muay Thai, professional preparation, periodization,
time-motion analysis, weight cutting, heart rate variability
and injury epidemiology. Second, a comparative content
analysis of training and competition descriptions was
applied to studies that included professional or elite athletes,
with a particular focus on identifying recurring features of
fight-camp organization. Third, two industry market reports
were examined to characterize the commercial context in
which the professional sport now operates.

The source base for this article was classified into
three categories. The primary category, comprising about
ninety percent of the references, consists of original
research articles and systematic reviews from journals such
as Frontiers in Sports and Active Living, Journal of Strength
and Conditioning Research, Injury Epidemiology, Sports,
BMC Cardiovascular Disorders and PLOS ONE. The
secondary category, comprising about ten percent, consists
of authoritative market reports from research firms such as
The Business Research Company and Deep Market
Insights. No blog posts, press releases or non-reviewed
online content were used in the analytical sections of the
article.

Three groups of sources formed the analytical core.
The first group, dealing with physiological demand,
includes Vasconcelos and colleagues [7], the prospective
time-motion study by Makaje and co-authors [4] and the
recent intervention study by Tengku Sulaiman and
colleagues published in Frontiers in Sports and Active
Living [8]. The second group, dealing with weight
management and nutrition, comprises Doherty, Fortington
and Barley [9], Cannataro and colleagues [10], and the case
study on relative energy deficiency in sport by Bulinova and
co-authors [11]. The third group, dealing with injury
epidemiology and recovery, includes Doherty and
colleagues [12], the 2025 epidemiological study by
Hallaceli and co-authors [13], and contemporary heart rate
variability research by Saraiva and co-authors and de
Andrade Junior and co-authors [14, 15]. These groups
together support the synthesis presented in the next section.

3. Results and Discussion

A professional Muay Thai contest is structured as
five rounds of three minutes with two-minute intervals
between rounds, totaling about twenty-five minutes of
elapsed time. During this period the athlete generates
repeated bursts of high-intensity striking interspersed with
brief active recovery, which places substantial demand on
both the anaerobic glycolytic system and the aerobic



system. Crisafulli and colleagues reported that oxygen
uptake and heart rate during simulated bouts remained
above the anaerobic threshold throughout the contest, while
carbon dioxide excess showed an early peak of about 636
mL per minute and then declined as aerobic supply
progressively replaced anaerobic glycolysis [7]. These data
confirm that conditioning programs must address both
metabolic pathways rather than emphasizing one in
isolation.

The biomechanical demand of striking is heavily
weighted toward the lower limbs. Gavagan and Sayers
measured impact forces and three-dimensional kinematics
of the roundhouse kick in expert Muay Thai, karate and
taekwondo practitioners and reported that the Muay Thai
group displayed a shorter execution time of 1.02 plus or
minus 0.15 seconds compared with the taekwondo group at
1.54 plus or minus 0.52 seconds [16]. Linear foot velocity
at impact correlated moderately with relative impact force,
with a correlation coefficient of 0.66 and a p-value of 0.001
[16]. Elite practitioners produced impact forces above 6,000
N, more than twice the threshold often cited for rib injury
risk [17]. This profile justifies the inclusion of heavy
strength work, plyometric drills and Olympic-style

derivatives that develop both maximal force and rate of
force development in the lower extremities.

A recent prospective matched-pairs observational
study by Bhumipol and co-authors, performed on sixteen
elite Thai male athletes during eight sanctioned five-round
bouts, found that baseline anthropometry, body composition
and Wingate performance did not distinguish winners from
losers [4]. What differed was the contest pattern itself.
Winners adopted a U-shaped pacing strategy, with
significant escalation of attack frequency and active-to-
passive ratio in the final rounds. They displayed slightly
higher anaerobic-threshold efficiency at baseline, with a
Hedges g of 1.20 for percent maximum heart rate at
threshold, but did not differ from losers in maximal capacity
[4]. The implication for preparation is that tactical pacing,
supported by aerobic threshold development, is a stronger
discriminator of competitive success than raw maximal
capacity.

To make the contrast between contest demand and
traditional training emphasis clear, Table 1 summarizes the
typical activity profile of a professional five-round bout and
aligns each variable with the corresponding training
implication.

Table 1. Activity profile of a five-round professional Muay Thai bout and corresponding training implications
(compiled by the author based on [4, 7, 16, 17]).

Bout variable

Typical value (elite male, five rounds)

Training implication

Total elapsed time
interval)

About 25 minutes (15 min active, 10 min

Aerobic base, ability to repeat efforts across
all five rounds

Active-to-passive ratio

About 1.2 to 1.5 in rounds 4 and 5 for winners

Sport-specific HIIT, U-shape pacing
rehearsal

Attack frequency
winners

20 to 32 attacks per round, rising late in

Repeated high-intensity drills, combination
clinics

Mean heart rate
threshold

170 to 185 bpm, often above the anaerobic

Threshold and supra-threshold intervals

Peak blood lactate post- 8 to 12 mmol/L

bout

Lactate tolerance work, glycolytic capacity

Roundhouse kick impact

1,400 to 6,400 N depending on level

Heavy strength, plyometrics, Olympic
derivatives

The injury profile of professional Muay Thai also shapes how a preparation plan should be constructed. Figure 1 presents
the distribution of fight-related injuries by anatomical region, drawing on the survey of 195 fighters by Strotmeyer and
colleagues and cross-referenced with the 2025 prospective study of the Turkish Federation championships by Hallaceli and



co-authors [12, 13]. The figure shows that the lower extremities account for the largest single share of reported injuries at
about 38 percent, followed by the head and face at about 22 percent and the upper extremities at about 20 percent. This
pattern reflects the central role of kicking exchanges and shin contact in the sport and supports a preventive emphasis on

lower-limb conditioning and shin tolerance in preparation.
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Figure 1. Distribution of fight-related injuries by anatomical region in professional and amateur Muay Thai (compiled by
the author based on [12, 13]).

Strength and conditioning practice in Muay Thai has
matured considerably during the past five years. Traditional
Thai camps continue to use long road runs, high-volume bag
work, padwork and clinching as the foundation of
conditioning. Contemporary programs adopted by
international athletes and by Thai athletes preparing for
ONE Championship and Glory cards add structured
resistance training and sport-specific high-intensity
intervals. Brown and colleagues, in a series of studies
published in 2022 and 2023 in the Journal of Strength and
Conditioning Research and the European Journal of Sports
and Exercise Science, reported that Olympic weightlifting
derivatives such as hang power cleans improved
roundhouse kicking performance and that post-activation
potentiation protocols using four squat repetitions followed
by a rest interval of five to eight minutes increased
subsequent kick impact relative to baseline in experienced
fighters [5, 6].

144
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10,35 10.42
101

1.30

Anaerobic power (W/kg)

The most directly relevant recent evidence comes
from Tengku Sulaiman and colleagues, who randomized
twenty elite male Muay Thai athletes aged 18 to 28 years to
either a sport-specific high-intensity interval training
program or a habitual training control group for four weeks
[8]. The intervention combined weighted-glove
shadowboxing with explosive sandbag roundhouse kicking
drills. Compared with the control group, the HIIT group
showed significant gains in Wingate peak power of plus
1.09 W/kg with a Hedges g of 3.59, mean power of plus 0.52
W/kg with g of 2.08, and minimum power of plus 0.62 W/kg
with g of 2.44, with all group-by-time interaction p-values
below 0.001 [8]. Aerobic capacity, assessed by a 20-meter
shuttle run, improved in both groups without a significant
difference between them, indicating that sport-specific HIIT
can develop anaerobic power without compromising
aerobic adaptations. Figure 2 visualizes these outcomes.

=20 HOT group, pre
I HIT group, post
[0 Control, pre
I Control, post
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Figure 2. Wingate 30-s outcomes after a four-week sport-specific HIIT intervention compared with traditional training in
elite male Muay Thai athletes (n = 20) (compiled by the author based on [8]).
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These findings have direct implications for periodization. A
program that allocates two sessions per week to heavy
resistance work, two sessions to sport-specific HIIT, and the
remainder to technical, sparring and recovery work can
address the metabolic and neuromuscular demands without
exceeding the recovery capacity of the athlete. The author
proposes an integrated performance model that connects
four interacting domains and uses this model to organize the
practical recommendations developed in section 3.5. Figure
3 presents the model.

The selection of resistance training exercises for a Muay
Thai athlete should reflect the biomechanical priorities
identified by Corcoran and co-authors [16]. Because
effective roundhouse kicking is driven by rapid pelvic axial

rotation, hip abduction and hip flexion combined with rapid
center-of-mass movement toward the target, the strength
program should include exercises that develop rotational
power of the hips and trunk, such as cable rotations,
medicine ball throws and landmine variations. Maximum
knee extensor torque is also a determinant of kicking power;
therefore back squats, front squats and split squats remain
core exercises, but they should be paired with hamstring
posterior-chain work to balance the joint moments around
the knee. James and colleagues, in a 2020 systematic review
of combat sports literature, concluded that maximal lower-
body strength, upper-body power and aerobic capacity
together discriminate successful from less successful
combat athletes, with rate of force development being a
particularly informative variable [18].

Integrated Performance Model for Professional Muay Thai Preparation

PHYSICAL CAPACITY

- Aerobic threshold efficiency
- Anaerobic peak and mean power

TECHNICAL-TACTICAL

- Strike selection and combinations
- Clinch and knee mastery

- Maximal strength and RFD
- Lower-limb explosive force

- Pacing (U-shaped intensity)
- Active-to-passive ratio control

COMPETITIVE
PERFORMANCE
(elite bout outcome)

RECOVERY AND HEALTH

- HRV-guided load monitoring
- Sleep quality and timing

- Injury prevention drills
- Hydration and refueling

Solid arrows: contribution to performance. Dashed arrows: cross-domain feedback.

Figure 3. Integrated four-domain performance model for the preparation of professional Muay Thai athletes (author
original schematic, developed on the basis of [4, 6, 8, 9, 14, 18]).

The model treats competitive performance as the joint
outcome of four interacting domains. The physical capacity
domain captures aerobic threshold efficiency, anaerobic
peak and mean power, maximal strength and rate of force
development. The technical and tactical domain includes
strike selection, clinch and knee mastery, pacing strategy
and active-to-passive ratio control. The recovery and health
domain integrates heart rate variability monitoring, sleep,
injury prevention drills and hydration. The body
composition and nutrition domain covers lean mass
retention, periodized macronutrient intake, supervised
weight cutting and avoidance of relative energy deficiency
in sport. The dashed arrows in Figure 3 represent feedback
loops: training adaptations transfer to sport-specific
performance and energy availability affects recovery
capacity. The novelty of this representation is not in the
identification of any single domain, which is well

established in the literature, but in the explicit alignment of
all four domains with the U-shaped pacing pattern observed
in winning bouts [4].

Weight management is the area of Muay Thai preparation
where the gap between empirical practice and scientific
guidance has historically been largest. Most Thai fighters
and a large share of international professionals compete
several kilograms below their walking-around weight, with
the cut accomplished through a combination of energy
restriction, fluid restriction, sauna and intense exercise
during the final days before weigh-in. Doherty, Fortington
and Barley conducted a fourteen-month observational study
of 185 competitors across 24 sanctioned events in Western
Australia, including 78 mixed martial arts and 185 Muay
Thai responses, and reported that in Muay Thai the contest
winners had significantly greater rapid weight loss over



seven days, at 5.9 plus or minus 2.6 percent compared with
4.6 plus or minus 2.7 percent for losers, with p equal to 0.01
[9]. Winners also showed greater rapid weight gain after the
weigh-in and a higher rapid-weight-gain-to-rapid-weight-
loss ratio, with the median ratio at 108 percent for winners
and 86 percent for losers, p equal to 0.038 [9].

The implication is that successful weight management
depends not only on the size of the cut but on the quality of
rehydration and refueling in the hours between weigh-in and
the bout. Pelosi and colleagues, in a single-arm trial of 21
Italian Muay Thai fighters monitored before and after a
supervised making-weight protocol, reported a 4.1 percent
reduction in body mass after rapid weight loss and elevated
glucose availability after subsequent rehydration, with body
composition recovering close to baseline before the bout
[10]. The supervised nature of the protocol limited adverse
changes in blood markers, which supports the principle that
the cut should be planned and monitored rather than
executed through anecdotal practice.

The risk side of weight cutting is illustrated by the recent
case study of an elite 23-year-old female Muay Thai fighter
monitored across a seven-week period including a five-
week fight camp and the fight week. The athlete showed a
253 kilocalorie per day reduction in resting metabolic rate,
increased creatinine and urea levels, unfavorable lipid
changes and a 27 percent reduction in maximum cycling
power output, all consistent with relative energy deficiency
in sport [11]. Fat-free mass loss remained limited at 0.6
kilograms, which indicates that the body adapted
metabolically rather than catabolically, but the performance
cost was substantial. The implication is that the practice of
repeated weight cycles, common among female
professionals competing at multiple federations during a
single season, requires careful nutritional supervision to
avoid syndrome onset.

Table 2 compares typical rapid-weight-loss
practices observed across the reviewed studies with the
supervised approach recommended in the recent nutrition
literature.

Table 2. Comparison of traditional and supervised approaches to rapid weight loss in professional Muay Thai (compiled

by the author based on [9, 10, 11]).

Variable

Traditional unsupervised practice

Supervised contemporary practice

Cut magnitude

5 to 8 percent body mass in 5 to 7 days

4 to 6 percent over 7 to 10 days

Fluid manipulation

Aggressive restriction with sauna in final
241048 h

Gradual restriction, structured loading
then taper

Carbohydrate intake
during cut

Ad libitum or random

Periodized: deplete then refuel post
weigh-in

Rehydration approach

Sports drinks and large volumes after
weigh-in

Electrolyte solutions, gradual
rehydration over 12 to 24 h

Re-feeding
macronutrients

High simple sugars only

Mixed carbohydrate and lean protein,
low fiber

Monitoring

Body mass scale only

Body mass, urine specific gravity, blood
markers

REDs risk in female
athletes

Elevated over multiple seasons

Reduced through supervision and
nutrition planning
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The transition to the professional level intensifies the
recovery problem because fight density increases. Thai
stadium athletes may fight every two to four weeks during
their peak years, and international professionals on ONE
Championship and Glory cards may have eight to twelve
sanctioned bouts per year [3]. Without systematic
monitoring, accumulated fatigue and sub-clinical injury
become difficult to manage. Heart rate variability has
emerged as a practical daily monitoring tool in combat
sports because it is sensitive to autonomic balance and
reflects both training load and life stress. A 2025 cross-
sectional study of 37 amateur Muay Thai fighters in
Curitiba, Brazil, reported that the kick fatigue index
correlated with decreases in parasympathetic indices during
the Frequency Speed Kick Test, supporting the use of heart
rate variability as a load-management tool [15].

Saraiva and co-authors examined the cardiovascular effects
of 16 weeks of Muay Thai practice in children and
adolescents with overweight or obesity and reported
significant improvement in heart rate variability time-
domain and frequency-domain indices, alongside
reductions in resting heart rate and blood pressure [14].
While this population differs from professional fighters, the
autonomic adaptation pattern is consistent with what is
observed in trained athletes and supports the use of weekly
trend analysis of resting heart rate variability rather than
reliance on single-day values.

The injury epidemiology described in section 3.1 also
informs recovery and prevention work. Strotmeyer and
colleagues found that injuries were related to professional
fighter status with an odds ratio of 2.5, fight experience with
an odds ratio of 2.7, and previous injury with an odds ratio
of 1.81 [12]. The recent 2025 epidemiological analysis by
Hallaceli and co-authors confirmed that head trauma rates

in sanctioned bouts ranged between 5 and 66 percent
depending on competition level, with extremity soft-tissue
injuries ranging from 9 to 77 percent [13]. The relevance for
preparation is that veteran fighters, who form the core of
professional ranks, carry cumulative injury history that must
be managed through targeted prehabilitation work,
particularly for the ankle, shin, knee and shoulder.

Recovery monitoring practices observed in
contemporary high-performance Muay Thai programs are
summarized in Table 3. The table reflects practices reported
in the strength and conditioning literature [5, 6, 18] and the
heart rate variability literature [14, 15].

A more detailed look at the heart rate variability literature
in Muay Thai shows two important nuances. First, the
absolute values of time-domain indices such as the root
mean square of successive RR-interval differences are less
informative than the within-athlete weekly trend. Saraiva
and co-authors, in a randomized clinical trial of 50 older
adults assigned to 12 weeks of either functional training or
Muay Thai, reported that Muay Thai produced significant
gains in parasympathetic indices and reductions in resting
heart rate, with effect sizes comparable to functional
training [20]. While the population is not professional, the
magnitude and pattern of the autonomic response are
informative because they confirm that Muay Thai training
imposes a cardiovascular stimulus strong enough to drive
measurable adaptation, which justifies daily monitoring in
athletes carrying higher loads. Second, the correlations
between heart rate variability and sport-specific kick
performance, reported by Marchetti and co-authors in 37
amateur Brazilian fighters during 2024, suggest that the
Frequency Speed Kick Test can serve as a complementary
in-house monitoring tool that does not require additional
equipment beyond a heart rate strap [15].

Table 3. Recovery and monitoring practices in professional Muay Thai preparation (compiled by the author based on [5,
6, 14, 15, 18, 19]).
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Monitoring tool Frequency Purpose

Resting heart rate Daily on waking, weekly Detect accumulating fatigue, autonomic

variability trend analysis

imbalance

Subjective wellness scale
(5 items)

Daily before first session

Capture sleep quality, soreness, mood, stress

Session rating of

perceived exertion 30 min)

After each session (within

Quantify internal training load

Body mass and hydration

Daily during camp; twice

Track weight trajectory, guard against under-

check daily in fight week fueling
Frequency Speed of Kick Weekly during camp Sport-specific power and fatigue resistance
Test

Sleep duration and

Continuous, ideally with

Identify recovery deficits and travel impact

timing wearable
Soft tissue and Weekly with Catch overuse signs early, manage prior injuries
orthopedic screening physiotherapist

Building on the evidence reviewed, the author proposes an
integrated eight-week block-periodization framework that
organizes the four domains of the performance model into a
sequence of training blocks aligned with a professional
bout. The framework includes four blocks: general
preparation, specific preparation, pre-competition and taper
with bout. Each block is described across three rows:
physical, technical and recovery. The originality of this
framework is the explicit integration of heart rate variability
gating in blocks 2 and 3 and the alignment of tactical pacing
rehearsal with the metabolic adaptations targeted in each
block.

During the general preparation block, which spans weeks 1
and 2, the emphasis is on aerobic base development and the
restoration of maximal strength. Two heavy resistance
sessions per week, prescribed at four sets of six repetitions
at 75 to 85 percent of one-repetition maximum, support the
load tolerance required in subsequent blocks. Technical
work is performed at low intensity, with pad work focused
on accuracy and clinch fundamentals. Recovery monitoring
begins with daily heart rate variability logging and an eight-
hour sleep target.

In the specific preparation block, weeks 3 to 5, sport-
specific high-intensity intervals replace some of the general
aerobic work. Weighted-glove shadowboxing and explosive
sandbag kicking drills, modeled on the protocol of Tengku
Sulaiman and colleagues [8], are scheduled twice per week.
Sparring is performed at 60 to 70 percent intensity with
explicit tactical drills designed to rehearse U-shaped pacing.
Heart rate variability gating is used to modulate session
load: if the rolling weekly mean drops by more than half a
standard deviation, the next session is reduced in intensity
rather than canceled.

The pre-competition block, weeks 6 and 7, includes hard
sparring of five rounds of three minutes with the strategy
specific to the opponent. One heavy strength stimulus per
week is retained, with post-activation potentiation loading
scheduled five minutes before key pad sessions, in line with
the findings of Brown and colleagues on optimal rest
intervals [6]. Sleep duration is extended to nine hours when
possible, and supervised weight reduction begins. The taper
and bout block, week 8, reduces volume by 50 to 60 percent
and emphasizes speed and reactive drills, mental rehearsal
and the rapid weight loss and rehydration plan described in
section 3.3. The rehydration target is a rapid-weight-gain-



to-rapid-weight-loss ratio above 100 percent, which is
associated with higher probability of victory in the Doherty,
Fortington and Barley data [9].

The internal logic of the framework can be summarized as
follows. Block 1 raises the ceiling of physical capacity
through aerobic base work and heavy strength. Block 2
converts that capacity into sport-specific anaerobic power
using the HIIT protocol validated by Tengku Sulaiman and
colleagues [8] and exposes the athlete to the U-shaped
pacing pattern through tactical drills [4]. Block 3 sharpens
the conversion by combining hard sparring with post-
activation potentiation and structured weight reduction.
Block 4 expresses the prepared capacity under the
constraints of weigh-in and competition by tapering volume
while protecting power and ensuring rehydration quality.
Each transition between blocks is gated by heart rate
variability trends and subjective wellness scores rather than
by calendar alone, which is the practical mechanism that
distinguishes this framework from older linear periodization
templates and from the high-volume traditional Thai
approach.

Three practical recommendations emerge from the
synthesis above. First, professional preparation programs
should formally adopt heart rate variability monitoring with
weekly trend analysis as the primary load-management tool.
Single-day values are noisy and can mislead, but rolling
means are robust and inexpensive to collect with consumer-
grade heart rate straps. Second, sport-specific high-intensity
interval training should replace a portion of generic
conditioning during the specific preparation block. The
Tengku Sulaiman protocol produced large effect sizes in
only four weeks, which suggests that even modest scientific
upgrades to traditional camp organization can Yyield
measurable gains in anaerobic power [8]. Third, weight
cutting should be supervised by a qualified nutrition
professional rather than left to anecdotal practice. The
Doherty data show that the ratio of rapid weight gain to
rapid weight loss is itself a predictor of competitive
outcome, which means that the rehydration phase deserves
at least as much attention as the cut phase [9].

For research, three directions are particularly promising.
First, longitudinal studies that track heart rate variability,
training load and bout outcomes across a full professional
season would clarify which monitoring variables predict
performance most reliably. Second, randomized controlled
trials of sport-specific high-intensity interval training versus
traditional Thai conditioning, conducted in Thai stadium
athletes rather than international athletes, would test
whether the gains observed in elite Asian cohorts transfer to
indigenous Thai practice. Third, qualitative work on female
professional athletes is needed because the case study of
relative energy deficiency in sport described above [11]
suggests that the current model of weight cycling carries a
particular cost for women, and the female professional tier

is the fastest-growing segment of the sport according to
recent market analysis [2].

The author also proposes a concrete innovation that has not,
to the knowledge of the author, been formalized in the
published literature: a dynamic load-and-recovery
dashboard integrating heart rate variability, session rating of
perceived exertion, body mass trajectory and a weekly
Frequency Speed of Kick Test. Each variable is given a
traffic-light status, and the daily session plan is
automatically adjusted if two or more variables show red
status. This dashboard could be implemented with
consumer-grade wearables and a simple spreadsheet,
making it accessible to small camps that cannot afford
institutional sport science staff. Preliminary observations
during the preparation of the present article suggest that
such a dashboard would reduce the gap in monitoring
sophistication between professional camps in Thailand and
those in Europe or North America.

The proposed dashboard rests on three operational rules.
The first rule is that no single variable triggers a session
change; only convergent signals across at least two of the
four monitored variables justify modulation. This guards
against false positives from a single noisy measurement,
such as a poor heart rate variability reading caused by
alcohol intake or by a late meal the night before. The second
rule is that the modulation defaults to intensity reduction
rather than volume reduction, because intensity is more
strongly associated with both fatigue accumulation and
injury risk in striking combat sports [12, 13]. The third rule
is that the dashboard is reviewed by the head coach together
with the athlete every Sunday for a structured weekly
debrief; this ritual converts the data into a coaching
conversation rather than a punitive metric. The
implementation cost is low: a consumer-grade chest strap, a
free smartphone application for heart rate variability
logging, a kitchen scale and a basic spreadsheet are
sufficient. The cultural challenge is greater than the
technical one, because the dashboard requires the head
coach to share decision authority with measured data, a shift
that traditional Thai gyms may resist.

Finally, the author notes a limitation common to all reviews
of Muay Thai science. The sample sizes in the available
studies remain modest, often below twenty participants, and
the gender distribution is heavily male. This restricts
statistical power and limits the generalization of findings to
the female professional tier and to fighters competing in
lighter weight categories. The proposals advanced in this
article should therefore be treated as evidence-based
hypotheses to be tested in larger and more diverse cohorts
rather than as established procedures.

4. Conclusion



The preparation of professional Muay Thai athletes has
moved beyond the traditional reliance on long road runs and
high-volume bag work toward an integrated approach that
combines structured strength and conditioning, sport-
specific high-intensity interval training, supervised weight
management and continuous recovery monitoring. The
evidence reviewed in this article supports four conclusions.
First, the physiological demand of a five-round professional
bout requires concurrent development of aerobic threshold
efficiency and anaerobic peak power, with biomechanical
work focused on lower-limb explosive force. Second, what
discriminates winners from losers at the elite level is not
maximal capacity but tactical execution, with a U-shaped
pacing pattern that escalates intensity in the final rounds.
Third, weight management is a performance variable in its
own right, with the ratio of rapid weight gain to rapid weight
loss after the weigh-in associated with bout outcome.
Fourth, heart rate variability and a small set of subjective
and objective markers form a practical monitoring system
that can be implemented even in resource-limited camps.

The aims set out in the abstract have been achieved. The
article has clarified the contemporary characteristics of
professional preparation by synthesizing twenty primary
sources, advanced an integrated four-domain performance
model and an eight-week block-periodization framework,
and proposed a dashboard-based monitoring tool as an
authorial contribution to the field. The information
presented will be of practical interest to strength and
conditioning coaches working with professional Muay Thai
athletes, to sports physicians supervising weight cutting and
recovery in combat sports, and to gym directors and
federation officials responsible for athlete welfare and
competitive development.
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