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Abstract
BACKGROUND: Athletes’ achievements require the support of sports science and technology. One of the supporting 
sciences is sports nutrition services by fulfilling athlete nutrition through foodservice and nutrition education in 
nutrition counseling or nutrition counseling according to the needs and conditions of athletes.

AIM: This study aims to determine the effect of nutrition education on nutritional knowledge and macronutrient intake 
in Muay Thai athletes in Cimahi city.

METHODS: This type of research is a Quasi experiment by applying a one group pre- and post-test design: Nutrition 
education using leaflets. The sample is Muay Thai athletes in Cimahi city who are actively practicing at the Empire 
Muaythai Camp as many as ten people. Data were collected by filling in the respondent’s characteristics, knowledge 
of nutrition, and intake of macronutrients.

RESULTS: Based on the Wilcoxon test, it was found that there was an effect of providing nutrition education using 
leaflets on nutritional knowledge (p = 0.005) and protein intake (p = 0.047).

CONCLUSION: It is recommended that regular and periodic nutrition education be given to athletes and coaches as 
well as collaborate with nutritionists regarding nutritional fulfillment for athletes to increase macronutrient intake so 
that the performance of Muay Thai athletes in Cimahi city is optimal.
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Introduction

Sport is a form of physical activity carried out 
in a structured, planned, and continuous manner by 
following specific rules and improving physical fitness 
and achievement [1]. Muay Thai, translated into English 
as Thai Boxing, is Thailand’s national sport and is a 
martial art with its origins in the Siamese or Thai army [2].

Non-technical factors and technical factors 
influence the performance of an athlete. Non-technical 
factors include the policies implemented, the management 
methods used to improve athlete performance, available 
human resources, available funding, the organization 
responsible for implementing procedures, and well-
planned and scheduled programs. Simultaneously, 
technical factors include health factors, fitness level, food 
intake, psychological condition, hydration status, physical 
activity, facilities, and infrastructure support [1]. Nutritional 
intake needed by athletes consists of macronutrients 
and micronutrients. The macronutrient group includes 
carbohydrates, fats, and proteins, while micronutrients 
are vitamins and minerals. The macronutrient group is 
a producer of energy for the body needed to carry out 
various activities. The energy and nutrient content in an 
athlete’s diet is very much needed [3].

Food intake in the form of macronutrient intake 
can affect an athlete’s performance when competing. 
Suppose an athlete’s food intake is not fulfilled or 
insufficient. It will result in the athlete becoming weak 
and quickly experiencing fatigue so that the athlete’s 
performance is not optimal, and performance decreases. 
Meanwhile, if the athlete’s food intake is fulfilled, the 
athlete is not prone to fatigue, so that the athlete’s 
performance is maximal, and the athlete will excel [1].

Nutrition is recognized as a key component 
of optimal sports performance, with the science and 
practice of sports nutrition evolving rapidly [4]. In research 
conducted by Hansen et al., in 2014, it was found that a 
scientifically planned nutrition strategy (consisting of fluids, 
carbohydrates, sodium, and caffeine) can help non-elite 
runners complete marathons faster than self-selected 
nutrition strategies [5] and trained cyclists complete 
time trials faster [6]. This achievement requires support 
in the form of sports science and technology. According 
to the athletes’ needs and conditions, one of the science 
supports is achieving sports nutrition services by fulfilling 
athlete nutrition through food management and nutrition 
education in nutritional counseling or nutrition counseling 
according to the athletes’ needs and conditions [1].

Research Puspaningtyas et al. (2019) stated 
that nutrition education in the form of one-time nutrition 
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education could increase soccer athletes’ knowledge 
about balanced nutrition [7].

Research conducted by Thasim et al. (2013) 
showed that the provision of nutritional education 
affected increasing children’s knowledge of overnutrition 
(p = 0.000) and had an effect on changes in protein 
intake (p = 0.018) and fat intake (p = 0.002) [8]. Another 
research conducted by Ramadhanti et al. (2019) said 
that providing nutrition education in nutrition education 
using leaflet media could increase the respondent’s 
knowledge [9]. Researchers are interested in analyzing 
nutrition education on nutritional knowledge and 
macronutrients to Muay Thai athletes in Cimahi city to 
achieve optimal performance and performance.

Methods

This study’s research design was a quasi-
experimental one-group pre-test and post-test. The 
independent variable was nutrition education using 
leaflet media, and the dependent variable nutritional 
knowledge and macronutrient intake. Is to determine 
the effect of nutrition education? Conduct this research 
from January 2020 to April 2020 at one of the sports 
training centers in Cimahi.

The nutrition education carried out was regarding 
the intake and regulation of food for athletes, which was 
carried out 3 times with an interval of 3 days through 
nutrition education using the lecture method with leaflet 
media. The population in this study was ten athletes of 
Cimahi city Muay Thai who were actively exercising. The 
sample in this study was all Muay Thai athletes who were 
members of the population as many as ten people.

The data collected are primary data, including 
respondent characteristics data, nutritional knowledge 
data obtained through filling out a knowledge 
questionnaire of 20 questions, and macronutrient 
intake data are obtained based on the results of 24-h 
multiple recalls measured on weekdays and holidays 
(weekends). This study uses informed consent that has 
been approved and signed by the respondent. This 
research has been declared ethical following the seven 
2011 WHO Standards, with No. 20/KEPK/EC/II/2020.

Results

Nutrition knowledge

The respondent’s nutritional knowledge is 
obtained based on the number of correct answers 
divided by the number of questions multiplied by 100 to 
get the healthy knowledge score of each athlete.

Table 1 shows the average pre- and post-
intervention; there is an increase in the knowledge 
score of 24 points.

Table 1: Pre‑ and post‑knowledge score of nutrition education 
for Muay Thai athletes in Cimahi city
Knowledge score Min Max Average SD
Pre-test 40 80 57 12.52
Post-test 75 90 81 5.16

Macronutrient intake

Macronutrient intake was obtained from the 
24-h recall. The 24-h recall interviews were conducted 
before and after the intervention. The results will be 
compared with the needs of each athlete to determine 
whether the athlete’s macronutrient intake is met or not.

Based on Table 2 regarding the intake of 
macronutrients in Muay Thai athletes in Cimahi city, 
both before the intervention or after the intervention, it 
is known that carbohydrate intake is 65% of the need, 
fat intake is 45.8% of the condition, and protein intake 
is 38.8% of the state. Hence, macronutrients in Muay 
Thai athletes in Cimahi city are 100% still below the 
suitable needs.

Table 2: Macronutrient intake before and after nutrition 
education for Muay Thai
Variable Before the intervention After the intervention Fulfillment
Carbohydrate intake

Average 226 252 65%
Std. Deviation 53.10 35.89
Minimum 145 206
Maximum 295 295

Fat intake
Average 41 47 45.8%
Std. Deviation 15.79 8,09
Minimum 21 30
Maximum 66 59

Protein intake
Average 49 60 38.8%
Std. Deviation 13.53 5.13
Minimum 30 54
Maximum 78 70

Statistic test

The data analysis used to determine the effect 
of nutrition education using leaflet media on nutritional 
knowledge and macronutrient intake for Muay Thai 
athletes in Cimahi city was a non-parametric test, 
namely, the Wilcoxon test.

Based on Table 3, the Wilcoxon test results 
in nutrition education on nutritional knowledge and 
macronutrients in Muay Thai athletes in Cimahi city. 
The effect of giving nutrition education on nutritional 
knowledge obtained p = 0.005 (p < 0.05). It means 
that there are differences in nutritional knowledge 
scores before and after nutrition education. Hence, it 
can be concluded that nutrition education can improve 
nutritional knowledge in Muay Thai athletes in Cimahi 
city or provide nutrition education on nutritional 
knowledge of Muay Thai athletes in Cimahi city.
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In addition, the results obtained from 
carbohydrate intake with a value of p = 0.262 
(p > 0.05), fat intake p = 0.33 (p > 0.05), and protein 
intake p = 0.047 (p < 0.05). From these results, it is 
known that providing nutrition education can increase 
protein intake in Muay Thai athletes in Cimahi city. It 
can conclude that there is an effect of providing nutrition 
education on the protein intake of Muay Thai athletes in 
Cimahi city. While nutrition education on carbohydrate 
and fat intake cannot increase intake, it can conclude 
that there is no effect of providing nutrition education 
on carbohydrate and fat intake in Muay Thai athletes 
in Cimahi city.

Discussion

Nutritional knowledge

The results showed differences in nutritional 
knowledge among Muay Thai athletes in Cimahi city 
before and after being given nutrition education using 
leaflets to increase athlete’s nutritional knowledge. 
Nutritional education has to provide influences changes 
in an athlete’s healthy ability.

Before nutrition education regarding nutritional 
knowledge for athletes, Muay Thai athletes in Cimahi 
city can have less healthy knowledge. They have less 
nutritional expertise because they are not exposed to 
nutrition from a nutritionist. Athletes get more information 
from the internet and senior athletes or coaches’ 
experience. Lack of knowledge has led Cimahi city’s 
Muay Thai athletes to be misinformed from untrusted 
sources.

In line with Andarmoyo’s (2015) research, the 
level of knowledge of tuberculosis (TB) sufferers before 
being given nutrition education was stated to have 
insufficient knowledge and had a significant increase 
after being given nutrition education. It is seen that the 
provision of nutrition education using leaflet media is 
effective in increasing knowledge about TB prevention 
behavior [10].

In the research conducted by Puspaningtyas 
et al. (2019), nutrition education in nutritional counseling 
effectively increased athletes’ knowledge of balanced 
nutrition and meeting athletes’ fluid needs. The 
knowledge value of athletes before nutrition education 
was 56.67. After being given education, there was an 
increase in knowledge to 75.24 [7]. In the results of this 
study, the level of understanding of Muay Thai athletes 
in Cimahi city is included in the category of knowledge, 
which is defined as remembering previously learned 
material, including recalling something specific from all 
the materials studied or stimuli received. This is known 
from the athlete’s energy and macronutrient intake 
results, which are still below the requirement.

Macronutrient intake

Table 2 shows the results of measurements 
of macronutrient intake for Muay Thai athletes in 
Cimahi city. Based on these results, it is known that the 
macronutrient intake of Muay Thai athletes in Cimahi 
city before and after being given intervention in nutrition 
education, which is 100%, is still below the need. 
The most of the energy comes from carbohydrates, 
including carbohydrate food sources in the staple food 
group [11].

In the body, carbohydrates are metabolized into 
blood glucose, liver glycogen, and muscle glycogen. All 
types of carbohydrates consumed are converted into 
glucose in the body. The formed glucose is store in the 
bloodstream as blood glucose and an energy reserve 
in the liver and muscles’ glycogen. If an athlete lacks 
carbohydrate intake, it causes glycogen formation in 
the liver and muscles to be disturbed [1].

The number of portions causes inadequate 
fat intake, and the frequency of athletes eating is 
less so that they cannot meet the athlete’s fat needs. 
Simultaneously, the body’s body span is needed for 
organ function and hormone formation, although it does 
not directly play a role in increasing performance [1]. The 
insufficient protein intake proves that the consumption 
of athlete’s side dishes is not good.

Lack of protein intake in athletes can cause 
interference with the formation of enzymes and 
antibodies so that the athlete’s endurance decreases 
and gets sick quickly [1]. The research results by 
Dagan et al. (2015) show that media is influential in 
increasing knowledge about nutrition, including videos, 
booklets, pocketbooks, leaflets, internet media, or 
social media such as Facebook, Twitter, Instagram, and 
WhatsApp [11].

The effect of nutrition education on 
nutritional knowledge

Providing nutrition education through nutrition 
education using leaflet media to Muay Thai athletes 

Table 3: Statistical test values of change before and after the 
intervention
Variable N Mean rank Sum of rank p-value
Post-test and pre- test Negative ranks

Positive ranks
Ties
Total

0
10
0
10

0.00
5.50

0.00
55.00

0.005

Carbohydrate intake after 
and before intervention

Negative ranks
Positive ranks
Ties
Total

3
7
0
10

5.50
5.50

16.50
38.50

0.262

Fat intake after and before 
intervention

Negative ranks
Positive ranks
Ties
Total

3
7
0
10

6.00
5.29

18.00
37.00

0.333

Protein intake after and 
before intervention

Negative ranks
Positive ranks
Ties
Total

1
9
0
10

8.00
5.22

8.00
47.00

0.047
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in Cimahi city aims to increase knowledge about the 
importance of fulfilling athletes’ nutrition. Muay Thai 
athletes in Cimahi city have a good understanding. The 
research results found that the athlete’s knowledge 
score had increased, seen from the pre-test and 
post-test results. Analysis with the Wilxocon test 
obtained p = 0.005 (p < 0.05), which means there 
are differences in knowledge scores before and after 
nutrition education is given, it can be concluded that 
the provision of nutritional education using leaflet media 
can increase the nutritional knowledge of Muay Thai 
athletes in Cimahi city or there is the effect of providing 
nutrition education on a healthy understanding of Muay 
Thai athletes in Cimahi city.

The results of other research conducted by 
Rachmawati and Nurafifah (2014) showed the influence 
of nutrition education on the nutritional knowledge of 
respondents, as evidenced by the significance value 
(p) of 0.000 [12].

Having good nutritional knowledge or practice 
does not directly determine athletic performance. 
However, nutrition education interventions can improve 
athlete performance by meeting adequate energy intake, 
lean muscle mass, and proper weight gain in athletes [13].

The effect of nutrition education on 
macronutrient intake

Providing nutrition education using leaflet 
media to Muay Thai athletes in Cimahi city aims to 
increase knowledge about the importance of fulfilling 
nutrition for athletes to Muay Thai athletes’ energy intake 
and macronutrition in Cimahi city are per their needs. 
Based on the results of the study using the Wilcoxon 
test analysis, it was found the results of energy intake 
with a value of p = 0.093 (p > 0.05), carbohydrate intake 
p = 0.262 (p > 0.05), fat intake p = 0.33 (p > 0.05), and 
protein intake p = 0.047 (p < 0.05). From these results, it 
is known that providing nutrition education can increase 
protein intake in Muay Thai athletes in Cimahi city. It 
can conclude that there is an effect of providing nutrition 
education on the protein intake of Muay Thai athletes 
in Cimahi city. While nutrition education on energy, 
carbohydrate, and fat intake cannot increase intake, it 
can conclude that there is no effect of providing nutrition 
education on energy, carbohydrate, and fat intake in 
Muay Thai athletes in Cimahi city.

This study is in line with research conducted 
by Pakhri et al. (2017), that there is an effect of nutrition 
education on protein intake before and after the 
intervention with a value of p = 0.002 (p < 0.05) [14]. 
Another study conducted by Thasim et al. (2013) 
showed that the provision of nutritional education did 
not affect changes in energy intake, carbohydrates in 
overweight children with a value of p = 0.345 (p > 0.05) 
and weight of p = 0.125 (p > 0.05). It means that no 
difference in carbohydrate intake before and after 
nutrition education is given [8].

The impact of proper nutrition knowledge for 
athletes has been shown to improve with nutritional 
interventions. Nutrition education interventions have 
an effect on the eating habits and dietary practices of 
athletes [13]. Athletes who recognize the important 
role of an adequate diet and reflect knowledge in their 
dietary behavior and practices are more successful in 
their sporting life [15].

Sources of nutritional information among 
athletes are another factor that determines their 
nutritional knowledge. Most studies report coaches (not 
nutritionists) as a source of nutritional information for 
athletes. In addition, the coach may not be qualified to 
provide these services [16]. Therefore, it is important to 
provide interventions to provide the impact of adequate 
and appropriate nutrition education to the athletic team; 
coaches and coaches of athletes will improve the 
performance of athletes [17].

Conclusion

Based on the results of the research that has 
been done, the results of the statistical test of knowledge 
indicate that there is a significant effect of providing 
nutrition education on the nutritional knowledge of Muay 
Thai athletes in Cimahi city with p = 0.005. The results of 
the statistical test of protein intake p = 0.047 showed a 
significant effect of nutrition education on protein intake.

It is necessary to provide nutrition education 
to athletes and coaches regarding the fulfillment of 
nutrition for athletes on a regular and periodic basis as 
well as in collaboration with nutritionists to increase the 
intake of macronutrients so that Muay Thai athletes in 
Cimahi city have good and optimal performance so that 
they can compete at a greater level. The media used in 
providing nutrition education must include examples of 
daily food portions in household sizes to make it easier 
for athletes to apply the results of nutrition education.
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