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Abstract

Strength is very important for achieving optimal performance in sports, serving to 
develop other biomotor components. A lack of  maximum strength will have an 
impact on the decline of  biomotor components and increase the risk. The purpose 
of  this study was to determine whether there was an effect of  the combination of  
hypertrophy-neural training and neural training methods on the increase in maxi-
mum leg muscle strength in Muay Thai athletes. This study employed an experi-
mental method with a quantitative approach, using a two-group pre-test post-test 
design. It involved 30 Muay Thai athletes at Ares Fighting Camp, and the sample 
selection used total sampling. The treatment consisted of  18 sessions at the begin-
ning and end of  the sample period, with a Leg Dynamometer test administered to 
determine the components of  leg muscle strength in the sample. After the data was 
obtained, the Mann-Whitney hypothesis test yielded a statistical Sig value (2-tailed) 
of  0.360, which was greater than the probability value of  0.05. Therefore, it can be 
concluded that there was no difference in the effect of  the combination of  neural 
hypertrophy training and neural training methods on increasing the maximum leg 
muscle strength of  Muay Thai athletes. It is recommended that coaches and athletes 
increase maximum leg muscle strength using the neural hypertrophy combination 
training method because it targets the desired physiological adaptation by combin-
ing two training phases: the hypertrophy phase to increase muscle volume/strength 
and the neural phase to increase nerve activation efficiency and compact the body 
so that strength can be increased while adding muscle volume.
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INTRODUCTION

Strength is essential in sports activities to 
achieve optimal performance, as strength is a 
very important component for improving ove-
rall physical condition. According to Harsono 
in (Aryuanto & Widodo, 2016), “Strength is a 
very important component for improving overall 
physical condition.” In order to achieve optimal 
performance, strength must be improved as the 
foundation for the formation of  other biomotor 
components. Strength is divided into three types: 
maximum strength, power, and strength enduran-
ce.

Maximum strength is the greatest force 
that can be exerted by the neuromuscular system 
when the body performs maximum contraction. 
According to (Samsudin, 2023) “The ability of  
muscles to contract maximally and to resist or 
hold a maximum load. Maximum strength is 
the ability to lift a load with 1 repetition.” For 
example, if  someone can perform a squat with a 
weight of  180 kg only once, their 1RM is 180 kg. 
According to (Beaudart et al., 2019), “Maximum 
strength is measured through 1RM (1 repetition 
maximum resistance), where the evaluation is 
conducted at the highest resistance that can be 
performed by the subject once.” According to 
(Tudor O. Bompa, 2009), “maximum strength 
can enhance other components of  physical condi-
tion.” This ability is a combination of  the comp-
lex cross-sectional area required by each indivi-
dual through muscle-building exercises and the 
development of  intramuscular coordination.

The hypertrophy method is the growth of  
muscle fibers to increase muscle size/volume and 
can also increase muscle strength. According to 
(Putu et al., 2022) “Muscle hypertrophy occurs 
due to an increase in the number of  actin and 
myosin filaments in each muscle fiber, causing 
the muscle fibers to grow larger.” This method 
is commonly used by athletes, bodybuilders, or 
individuals who want to improve their biomotor 
abilities, physical condition, body appearance, 
or overall fitness, as well as muscle fuel storage, 
namely ATP (Adenosine Triphosphate), in ac-
cordance with the needs of  the sport. According 
to (Suharjana, 2018), “The purpose of  the hy-
pertrophy training method is to increase muscle 
diameter and strength.” The hypertrophy method 
has specific characteristics, according to the book 
Physical Conditioning Training (Sidik, Dikdik 
Zafar, 2019) : “The characteristics of  the hypert-
rophy method are: Intensity: 30%-60%, Repeti-
tions: many (8 to 12), Rest/interval: 1-2 minutes, 
Rhythm/Contraction: slow/gradual.” 

The Neural Method is a method to imp-
rove intramuscular coordination and compact 
the body. Additionally, this exercise will enhance 
rapid movement ability and increase significant 
strength in a short time. According to (Di Do-
menico & Raiola, 2021), “The ability of  muscle 
fibers that form a muscle to contract efficiently.” 
Intramuscular coordination involves how various 
muscle fibers within a single muscle work together 
to produce optimal strength. According to (Puiu, 
2014), “the key factor underlying an athlete's abi-
lity to achieve maximum strength is the quality 
of  muscle activity coordination by the nervous 
system, which forms the basis of  intramuscular 
and intermuscular coordination during cont-
raction.” Essentially, the neural/intramuscular 
coordination method describes how the nervous 
system can activate more muscle fibers within a 
single muscle more efficiently and effectively. Ac-
cording to (Waibel & Jones, 2016) ,“The neural/
intramuscular coordination method is optimized 
through intensive stimulation of  the sensory sys-
tem, enhancing whole-body coordination.” The 
purpose of  the neural method, according to (Si-
dik, 2017), is that “the neural method has the fol-
lowing characteristics: High Intensity 80%-100%, 
Few Repetitions: 1-4 Reps, Movement/Contrac-
tion Rhythm: Fast.”

The leg muscles are a group of  muscles lo-
cated in the combined area of  the upper thigh and 
lower leg muscles. According to Setiadi in (Hasan-
uddin, 2020) "The leg muscles are muscles loca-
ted in both legs, including the lower leg muscles: 
the tibialis anterior, extensor digitorum longus, 
peroneus longus, gastrocnemius, and soleus, 
while the upper leg muscles are: the tensor fascia 
lata, abductor sartorius, rectus femoris, vastus la-
teralis, and vastus medialis." These muscles play 
an important role in body movement functions, 
such as standing, walking, running, jumping, and 
maintaining stability and balance.

Muay Thai is a martial art originating from 
the Land of  the White Elephant, or Thailand. Li-
terally, the word muay means battle. According 
to (Vail, 2014), Muay Thai is Thailand's national 
sport and one of  its main cultural exports. Aca-
demics have paid little attention to Muay Thai in 
its role as a national sport or the cultural politics 
that accompany it. Muay comes from the Sans-
krit word “mavya,” which means martial arts bo-
xing. Meanwhile, Thai is a tribe in the Kingdom 
of  Thailand known for the art of  8 limbs (pun-
ches, elbows, knees, kicks). According to (Phosa-
wat Saengsawang et al., 2015) “Muay Thai is a 
tactic and martial art that is a cultural heritage of  
Thai martial arts passed down from ancestors for 
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a long time.” 
Based on the researcher's observations, 

Muay Thai athletes tend to perform repetitive 
technical exercises and power training without 
training for maximum strength. Maximum st-
rength is a stage of  building power to be more op-
timal. In addition, maximum strength can impro-
ve biomotor components and also prevent the risk 
of  injury, especially to the leg muscles. According 
to (Suchomel, 2025), “The relationship between 
absolute and relative maximum strength with 
various general performances (jumping, sprin-
ting, and changing direction) and specific sports 
performances.” Considering that Muay Thai is a 
martial art, these physical aspects must also be 
considered. 

	 In a previous study titled “Exercise-Indu-
ced Myofibrillar Hypertrophy is a Contributory 
Cause of  Gains in Muscle Strength” conducted 
by (Taber et al., 2019) stated that “hypertrophy 
increases strength.” Previous research entitled 
“The effect of  neural activation training methods 
on increasing the muscle strength of  the legs and 
arms of  downhill cyclists” conducted by (Nugra-
ha, 2019) stated that “Neural activation training 
has a significant effect on increasing maximum 
leg muscle strength.” This shows that in this stu-
dy, hypertrophy and neural methods can increase 
maximum strength.

Based on the explanations discussed, the 
researcher wants to conduct a study entitled “The 
Effect of  Combined Hypertrophy-Neural Trai-
ning Methods and Neural Training Methods on 
Increasing Maximum Leg Muscle Strength in 
Muay Thai Athletes.” Regarding this topic, the 
research questions that arise are: Is there a signi-
ficant effect of  the combined hypertrophy-neural 
training method on the increase in maximum leg 
muscle strength in Muay Thai athletes? Is there 
a significant effect of  the neural training method 
on increasing the maximum strength of  the leg 
muscles in Muay Thai athletes? Which method 
is better at increasing the maximum strength of  
the leg muscles, the combination of  hypertrophy 
and neural training methods or the neural trai-
ning method alone? In relation to these issues, 
the proposed research objectives are: To deter-
mine the significant effect of  the combination of  
hypertrophy and neural training methods on inc-
reasing the maximum strength of  the leg muscles 
in Muay Thai athletes; To determine the signi-
ficant effect of  neural training methods on inc-
reasing the maximum strength of  the leg muscles 
in Muay Thai athletes; To determine which met-
hod is more effective in improving maximum leg 
muscle strength in Muay Thai athletes: the com-

bined hypertrophy-neural training method or the 
neural training method. 

This study, there is a novelty regarding hy-
pertrophy training methods and neural methods 
for increasing maximum strength using a sample 
of  Muay Thai athletes to increase maximum leg 
muscle strength.

METHODS

The method used in this study was expe-
rimental research with a true experimental de-
sign using a quantitative approach. In the study, 
a pre-test was conducted to measure leg muscle 
strength before the treatment was given to the 
sample, which was divided into two groups using 
the A-B-B-A (Ordinal Pairing) formula. Accor-
ding to (Husain & Adil, 2024), the sample was di-
vided into two groups. Group A was given a com-
bination of  hypertrophy-neural training methods, 
and group B was given neural training methods.

In this study, measurements were taken 
using a leg dynamometer after treatment was ad-
ministered. A leg dynamometer is a measuring 
device used to determine leg muscle strength, 
with a unit of  measurement of  kilograms (kg). 
The validity of  this instrument is 0.601 and it has 
a reliability of  0.651(Rahadiawan, 2020). The po-
pulation in this study consisted of  30 Muay Thai 
athletes from Ares Fight Camp. The sample used 
in this study consisted of  30 athletes from Ares 
Fight Camp, and the sampling technique used in 
this study was total sampling. The research de-
sign used was a two-group pre-test post-test de-
sign. approaches, models and procedures of  rese-
arch, and his other 

The technique for dividing the sample 
groups in this study was done by sorting the pre-
test results, then pairing them with the A-B-B-A 
pattern (ordinal pairing). In this study, the data 
collected came from quantitative data generated 
from the pretest and posttest results. The data was 
then processed using (SPSS) 21, namely using the 
paired sample t-test. This test examines whether 
there are differences or influences, data descrip-
tions, normality tests (Shapiro-Wilk), and hypot-
hesis significance tests using a parametric appro-
ach will use the Paired Sample Test.

RESULTS AND DISCUSSION 

In this study, special treatment will be ar-
ranged in a training program that has been ad-
justed based on different intensities, different 
volumes, the same number of  repetitions and 
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sets. This treatment will be carried out over sev-
eral weeks with a frequency of  3 times per week 
for a total of  6 weeks and 18 sessions. Based on 
the data obtained from the hypertrophy-neural 
combination training treatment group and the 
neural method control group, which is raw data, 
data processing is required to obtain standardized 
data. Therefore, this data must be processed and 
analyzed using SPSS version 21.

Table 1. Descriptive Statistics Test of   Descriptive 
Statistics Test of   the combined neural hypertro-
phy training method Group and Descriptive Sta-
tistics of   Control Group neural training method

Group Min Max Mean Std.D

Pre-test the combined 
neural hypertrophy 

training method
45 65 55 4,9

Post-test the 
combined neural 

hypertrophy training 
method

56 90 74 10,9

Pre-test neural 
training method

35 85 63 13

Post-test neural 
training method

47 139 81 21

					   
In the Table 1 obtained data on the experi-

mental group the combined neural hypertrophy 
training method there is a minimum value of   45 
for the initial test (pretest) and 56 for the final test 
(post test). And the maximum result of   the data 
is 65 for the initial test (pretest) and 90 for the fi-
nal test (post test). With an average on the pretest 
ob-tained 55 and for the posttest 74. with a stan-
dard deviation of   4,9 for the pretest and for  the  
post-test  obtained  10,9.  In  addition,  data was 
also obtained for the control group with neural 
training method which  obtained  a  minimum  
value of   35 for pretest and for postest 47, then for 
a maximum value of   85 for pretest and 139 for  
postest.  Then  the average value of   the pretest 
63 for  the  postest  obtained  a  value  of    81.  
then  the results were obtained for the standard 
devia-tion value with a value of   13 for the pretest 
then  for  the  postest  obtained  21.  And  then  
the author calculates the normality test using sha-
piro-wilk and obtained data in the For instance 
as follows.

Two treatment groups with the combined 
neural hypertrophy training method and neural 
training method obtained statistical values. Based 
on Table 2, the sig values (0.992, 0.187, 0.862, 
0.218) ≥ 0.05 were obtained, so HO was accepted, 
and it can be concluded that all data were normal-
ly distributed. In these results, the author used a 

parametric approach for each group. In addition, 
the author conducted a hypothesis test, which 
can be seen in the following table. The results of  
the hypothesis test show that the treatment group 
using the combined neural hypertrophy training 
method had a sig value (two tails) of  <0.01 and 
the neural training method group had a sig val-
ue of  <0.01. Then, a comparison was made be-
tween the combined neural hypertrophy training 
method and the neural training method in terms 
of  the increase in maximum leg muscle strength 
in Muay Thai athletes. With the result obtained, 
the Sig. value (0.360) ≥ 0.05, HO is accepted, so 
it can be concluded that there is no difference in 
the effect of  the combined Neural Hypertrophy 
training method and the Neural training method 
on the increase in maximum leg muscle strength 
in Muay Thai athletes. And based on the aver-
age value, it can be concluded that the combined 
neural hypertrophy training method group had a 
more significant effect than the control group that 
was given the neural training method treatment.

 

Figure 1. Graph showing the increase in the av-
erage pretest-posttest scores for the hypertrophy-
neural combination training method group

Figure 1 shows an increase from 55 to 74, 
which means there was an increase in maximum 
strength. An increase of  55 indicates an increase 
in maximum strength after treatment. When cal-
culated using the maximum strength increase 
percentage formula, the result is 76%, which in-
dicates an increase in maximum strength after 
treatment with the combined hypertrophy-neural 
training method. 

Figure 2 shows an increase from 63 to 81, 
which means there was an increase in maximum 
strength. An increase of  63 indicates an increase 
in maximum strength after treatment. When cal-
culated using the formula for the percentage in-
crease in maximum strength, the result is 66%, 
which indicates an increase in maximum strength 
after treatment using the neural training method. 
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Figure 2. Graph showing the increase in the aver-
age pretest-posttest scores for the neural training 
method group

This study aims to compare the effective-
ness of  the Hypertrophy-Neural combination 
training method and the Neural training method. 
The results of  this study show no difference in 
the effect on the increase in maximum leg muscle 
strength in Muay Thai athletes. Based on the re-
sults of  the study, there was a significant increase 
in both methods because according to (Grgic & 
Schoenfeld, 2018) “For training 1, 2, 3, and 4+ 
times per week, the results of  this systematic 
review and meta-analysis show a significant ef-
fect of  RT frequency because higher training 
frequency translates into greater muscle strength 
gains.” Researchers assume that the combined 
hypertrophy training method is superior to the 
neural method because, according to (Sander et 
al., 2013), “Strength training is performed peri-
odically with hypertrophy and intramuscular co-
ordination. There is a significantly better effect 
than STG on 1RM.” The experimental group 
targeted the intended physiological adaptations 
by combining two training phases: a hypertrophy 
phase to increase muscle volume/strength and 
a neural phase to improve neural activation effi-
ciency and compact the body, thereby achieving 
both strength gains and muscle volume increases. 
The intensity for

The experimental group started with 30%-
60% intensity at a slow pace, 14-8 repetitions, then 
80%-100% intensity at a fast pace, 4-1 repetitions. 
According to (Goto et al., 2004) “The results 
show that a combination of  low- and high-inten-
sity training programs is effective for optimizing 
muscle strength adaptation in periodized training 
programs.” This is evidenced in the study by (He-
dayatpour & Falla, 2015) “This is evidenced by 
greater muscle hypertrophy, higher nerve activity, 
and greater strength production after eccentric 
training.” According to research (Burnie, 2020) 
“The amount of  strength that can be generated 
in the context of  a particular movement is not 

only determined by intramuscular factors such 
as muscle fiber size and type, pennation angle, 
and neural drive, but also by the effectiveness 
of  intermuscular coordination.” In practice, the 
neural-hypertrophy method yields higher volume 
compared to the neural method. For example, in 
athletes of  the same class, the neural-hypertrophy 
group had a daily volume of  680 kg for the back 
squat, 680 kg for the box squat, 680 kg for the 
barbell calf  raise, and 680 kg for the hip thrust, 
while the neural method had a volume of  432 kg 
for the back squat, box squat 432 kg, barbell calf  
raise 432 kg, and hip thrust 432 kg, with a total 
volume over 6 weeks for the combined hypertro-
phy-neural group of  39,552 tons, while the neural 
group had 22,464 tons. Due to the duration of  
only 18 sessions, the hypertrophy phase did not 
contribute sufficient strength before entering the 
neural phase, and the activities were not fully car-
ried out by the sample. It is recommended that 
researchers comply with research ethics so that 
they remain within the scope of  experimentation. 

This training program may be constrained 
by attendance. Attendance should be taken at 
the beginning of  the research ethics meeting as 
part of  the standard procedure preceding the 
implementation of  research activities. The lim-
ited number of  barbells available at the camp 
means that researchers need to spend a consider-
able amount of  time implementing the program. 
Meanwhile, the control group aimed to improve 
muscle group cooperation or intramuscular coor-
dination without increasing muscle mass. Neural 
training is more specific to maximum strength. 
Because neural training directly targets the ner-
vous system and intramuscular coordination, 
its effects on maximum strength tend to appear 
faster than high-intensity combination training 
methods of  80%-100% with a fast rhythm and 4-1 
repetitions. 

According to (Ilham et al., 2020), this 
study discusses hypertrophy methods in strength 
training programs and neural methods to increase 
maximum strength in downhill athletes. In prac-
tice, this method involves holding heavy weights 
but does not increase strength due to a lack of  
recovery and nutrition, which prevents the mus-
cles from contracting maximally because they 
experience fatigue during the training program. 
According to (Harsono, 2017), "Athlete develop-
ment depends on adequate rest following bodily 
regeneration, and the effects of  training can be 
maximized. The duration of  recovery depends 
on the fatigue felt by the athlete due to previous 
training." The neural method is highly dependent 
on the initial training status of  experienced ath-
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letes, who demonstrate faster and more specific 
neuromuscular responses. Therefore, neural pro-
grams must be individually tailored, considering 
the periodization phase, recovery, and injury risk.

When the exercises were performed three 
times a week, there was an increase in maximum 
strength. This is because both methods equally 
increased maximum strength in the leg muscles. 
Research by (Taber et al., 2019) states, “Hypertro-
phy can increase strength, and long-term strength 
is enhanced by hypertrophy, providing evidence 
of  mechanical and molecular factors.” Addition-
ally, research by(Nugraha, 2019), “Neural activa-
tion training has a significant effect on increasing 
maximum leg muscle strength.” This proves that 
both the Hypertrophy-Neural combination train-
ing method and the Neural training method in-
crease maximum strength.

The results of  data indicating that the com-
bined hypertrophy-neural training method has a 
significant effect on increasing the maximum 
strength of  the leg muscles in Muay Thai ath-
letes. The results of  data indicating that the neu-
ral training method has a significant effect on in-
creasing the maximum strength of  the leg muscles 
in Muay Thai athletes. In this study, both training 
methods had a significant effect on increasing the 
maximum strength of  the leg muscles in Muay 
Thai athletes. However, the researcher assumes 
that the combined hypertrophy-neural training 
method is better than the neural method based on 
Figure 1, which shows that the combined hyper-
trophy training method yields better results than 
the neural method.

CONCLUSION

There is a effect of  the Neural Hypert-
rophy combination training method on increa-
sing maximum leg muscle strength in Muay Thai 
athletes. The Neural Hypertrophy combination 
training method is a method for increasing ma-
ximum strength by increasing muscle mass and 
improving the coordination between intramuscu-
lar muscle groups, thereby increasing maximum 
strength and muscle mass. There is a effect of  the 
Neural training method on increasing maximum 
leg muscle strength in Muay Thai athletes. The 
Neural training method is a method for increa-
sing maximum strength by improving the coor-
dination system between intramuscular muscle 
groups without increasing muscle mass.There is 
no difference in the effect of  the Neural Hypert-
rophy combination training method and the Ne-
ural training method on increasing the maximum 
strength of  the leg muscles in Muay Thai athletes.

Based on the conclusions and research 
results obtained, the authors have suggestions 
including: For coaches, can use Combined Hy-
pertrophy-Neural Training Methods the Neural 
is more effective than the Neural method because 
the combined hypertrophy-neural training met-
hod targets physiological adaptations by combi-
ning two training phases: the hypertrophy pha-
se to increase muscle volume/strength and the 
neural phase to increase the efficiency of  nerve 
activation and compact the body so that there is 
an increase in strength as well as an increase in 
muscle volume.
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