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Abstract. Physical fitness is one of the most important indicators in daily life, supported by various factors including fatigue index and 
haemoglobin levels. The purpose of this study was to determine: 1) the contribution of fatigue index to physical fitness, 2) the 
contribution of haemoglobin level to physical fitness, and 3) the contribution of fatigue index and haemoglobin level simultaneously to 
physical fitness. The research studied belongs to the type of quantitative research with a correlational approach and continued by 
calculating the amount of contribution of the independent variable (predictor) to the dependent variable (criterion) through the 
determination index, namely r2 x 100%. Sampling was carried out using purposive sampling technique and the sample amounted to 
48 people. The characteristics of this research sample are active sports students aged 18.68 ± 0.86 years, height 165.38 ± 6.71 
centimetres, and body weight 56.75 ± 9.70 kilograms. Fatigue Index was measured by Running Based Anaerobic Sprint Test (RAST 
Test), Haemoglobin Level was measured by Sahli method, and Physical fitness was measured by the Bleep Test. The data analysis 
techniques used were simple and multiple correlation analysis techniques. Hypotheses 1 and 2 were analysed by simple correlation and 
regression, while hypothesis 3 was analysed by correlation and multiple regression. Simple correlation and multiple regression analysis, 
this analysis is used to determine the contribution of fatigue index variables and haemoglobin levels to physical fitness. The results in 
this study are: 1) Fatigue index contributes to the level of physical fitness by 6.09%. 2) Haemoglobin levels contribute to the level of 
physical fitness by 9.14%, and 3) Fatigue index and haemoglobin levels together contribute to the level of physical fitness by 16.83%.  
Keywords: Fatigue Index, Haemoglobin Level, and Physical Fitness. 
 
Abstracto. La aptitud física es uno de los indicadores más importantes en la vida diaria, respaldado por varios factores, incluido el 
índice de fatiga y los niveles de hemoglobina. El propósito de este estudio fue determinar: 1) la contribución del índice de fatiga a la 
aptitud física, 2) la contribución del nivel de hemoglobina a la aptitud física y 3) la contribución del índice de fatiga y el nivel de 
hemoglobina simultáneamente a la aptitud física. La investigación estudiada pertenece al tipo de investigación cuantitativa con enfoque 
correlacional y se continuó calculando el monto de contribución de la variable independiente (predictora) a la variable dependiente 
(criterio) a través del índice de determinación, es decir r2 x 100%. El muestreo se realizó mediante la técnica de muestreo intencional 
y la muestra ascendió a 48 personas. Las características de esta muestra de investigación son estudiantes de deportes activos con edad 
de 18,68 ± 0,86 años, altura 165,38 ± 6,71 centímetros y peso corporal 56,75 ± 9,70 kilogramos. El índice de fatiga se midió mediante 
la prueba de sprint anaeróbico basada en la carrera (prueba RAST), el nivel de hemoglobina se midió mediante el método Sahli y la 
aptitud física se midió mediante la prueba Bleep. Las técnicas de análisis de datos utilizadas fueron técnicas de análisis de correlación 
simple y múltiple. Las hipótesis 1 y 2 se analizaron mediante correlación simple y regresión, mientras que la hipótesis 3 se analizó 
mediante correlación y regresión múltiple. Análisis de correlación simple y regresión múltiple, este análisis se utiliza para determinar 
la contribución de las variables del índice de fatiga y los niveles de hemoglobina a la aptitud física. Los resultados de este estudio son: 
1) El índice de fatiga contribuye al nivel de aptitud física en un 6,09%. 2) Los niveles de hemoglobina contribuyen al nivel de aptitud 
física en un 9,14%, y 3) El índice de fatiga y los niveles de hemoglobina juntos contribuyen al nivel de aptitud física en un 16,83%. 
Palabras clave: índice de fatiga, nivel de hemoglobina y condición física. 
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Introduction 
 
One of the goals in doing physical activity and sports is 

to improve physical fitness. Physical fitness has a close 
relationship with physical activity and health (Perdana Ilsya 
et al., 2023);(Marheni et al., 2022). Efforts to improve 
physical fitness are health efforts that utilize physical activity 
to improve health status (Carballo-Fazanes et al., 2022; 
Giakoni et al., 2021; Sepriadi et al., 2022). This means that 
efforts to improve physical fitness will indirectly also 
improve health status in other words, physical fitness is 
related to health.  

High physical activity will affect the level of physical 
fatigue. A person with high physical activity will indirectly 
be easier to level of fatigue, especially physical fatigue 
(Philipp et al., 2023). Fatigue in sports reduces or weakens 
a person's ability to perform physical activity. In sports 
training, the fatigue index is during exercise (Hernández-

Cruz et al., 2022; Naharudin, M. N., & Yusof, 2013). 
Exercises that can increase fatigue levels are anaerobic 
exercises such as running that rely on glycogen rather than 
oxygen for fuel (Ferrara & D’Angelo, 2023; Sehle et al., 
2014). The fatigue index can be measured by a series of 
sprint times. So, to overcome fatigue, everyone should have 
good endurance.  

One of the factors that is the main benchmark in 
determining a person's physical fitness is the aerobic 
endurance factor. Endurance is the body's ability to cope 
with loads for a long time without experiencing significant 
fatigue (Bafirman et al., 2023; Medrano Ureña, 2023; 
Sepriadi et al., 2023;). Many factors affect physical fitness 
including motivation, physical activity, motor skills, 
nutritional status, and genetics (Khairuddin; et al., 2022); 
(Khairuddin et al., 2023);(Bafirman et al., 2023);(Welis et 
al., 2023).  

Physical fitness is also closely related to aerobic 

https://www.ubc.ca/
https://www.ubc.ca/


2024, Retos, 56, 864-869 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-865-                                                                                                                                                                                                                Retos, número 56, 2024 (julio)     

endurance, so we can also know that the state of health can 
also affect a person's aerobic endurance. The degree of 
health is one indicator that affects haemoglobin levels 
(Sepriadi et al., 2020). Haemoglobin is found in red blood 
cells and is the main component in red blood cells 
(Carballo-Fazanes et al., 2022; Fucharoen & Weatherall, 
2012). Red blood cells are the most blood cells in the 
human body. As the main component of red blood cells, 
haemoglobin (Hb) functions as a carrier of oxygen (O2) and 
carbon dioxide (CO2). 

A body condition with lower than normal haemoglobin 
levels is referred to as anaemia. Anaemia is characterised by 
a low haemoglobin (Hb) concentration or hematocrit 
threshold value caused by low red blood cell (erythrocyte) 
production, increased erythrocyte destruction (hemolysis), 
or excessive blood loss.  

 
Method 
 
The research studied belongs to the type of quantitative 

research with a correlational approach that aims to 
investigate how far the relationship between the variables 
obtained is related to other variables based on the 
magnitude of the correlation coefficient. This research 
seeks to reveal the relationship between variables by the 
actual situation. The analysis is continued by calculating the 
contribution of the independent variable (predictor) to the 
dependent variable (criterion) through the determination 
index, namely r2x100%. 

The population in this study were students of the 
Faculty of Sports Science Universitas Negeri Padang who 
took the Physical Fitness Development course. Sampling 
was done with a purposive sampling technique so that the 
sample obtained 48 people. The characteristics of the study 
sample are as shown in the Table 1 below. 

 
Table 1.  
Sample Descriptive Analysis Results 

Criteria Average Standard Deviation (SD) 

Age (Years) 18.68 0.86 
Height (cm) 165.38 6.71 
Weight (Kg) 56.75 9.70 

 
From this table, of the 48 samples that took tests and 

measurements, the results obtained: the mean age of 
participants was 18.68 years (± 0.86). Other clinical 
characteristics of the participants include a mean height of 
165.38 cm (± 6.761) and a mean weight of 56.75 kg (± 
9.70). 

Fatigue Index is the ability of a person to be able to 
perform physical activity by maintaining fatigue for as long 
as possible. Fatigue index as measured by the Running 
Based Anaerobic Sprint Test (RAST Test) (Abbasian S et al., 
2012; Naharudin, M. N., & Yusof, 2013). The Running-
based Anaerobic Sprint Test (RAST) was developed at the 
University of Wolverhampton (United Kingdom) to test an 
athlete's anaerobic performance. The RAST is similar to the 
Wingate Anaerobic 30-cycle Test (WANT) in that it 
provides measurements of power and fatigue index. The 

Wingate test is more specific for cyclists whereas the RAST 
provides a test that can be used with athletes where running 
forms the basis of their sport/event. The sample completes 
six 35-metre runs at maximum pace; (10 seconds allowed 
between each sprint for turnaround). Records the time 
taken for each 35-metre sprint to the nearest hundredth of 
a second. 

Power output for each sprint is found using the 
following equations: 

- Velocity = Distance ÷ Time 
- Acceleration = Velocity ÷ Time 
- Force = Weight × Acceleration 
- Power = Force × Velocity OR Power = Weight × 

Distance² ÷ Time³ 
From the six times calculate the power for each run and 

then determine: 
- Maximum power - the highest value 
- Minimum power - the lowest value 
- Average power - sum of all six values ÷ 6 
- Fatigue Index - (Maximum power - Minimum power) 

÷ Total time for the 6 sprints 
Indicates the rate at which power declines for the 

athlete. A low value (<10) indicates the ability of the athlete 
to maintain anaerobic performance. A high fatigue index 
value (>10) indicates the athlete may need to focus on 
improving their lactate tolerance (Anonymous, 2006). 

Haemoglobin level is the ability of blood in the body to 
bind oxygen. Haemoglobin levels as measured by the sahli 
method (Sepriadi, S., & Eldawaty, 2019). Haemoglobin 
estimation will be done by Sahli's method by a person in the 
pathology laboratory (obg-gyn opd) of the hospital sample 
collected by finger prick (Lokhande et al., 2015). Physical 
fitness is a person's ability to perform physical activities 
without experiencing significant fatigue. Physical fitness is 
measured by the Bleep Test (Kavcic et al., 2012; Paradisis, 
G. P., Zacharogiannis, E., Mandila, D., Smirtiotou, A., 
Argeitaki, P., & Cooke, 2014). 

The data analysis techniques used are simple and 
multiple correlation analysis techniques. To test the 
research hypothesis with correlation and regression 
analysis. The correlation and regression analysis used is 
simple and multiple analysis. 

 
Results 
 
This study aims to see: 1) the contribution of fatigue 

index to physical fitness, 2) the contribution of 
haemoglobin level to physical fitness, and 3) the 
contribution of fatigue index and haemoglobin level 
simultaneously to physical fitness.  

From the sample, the mean age of participants was 
18.68 years (± 0.86). Other clinical characteristics of the 
participants include a mean height of 165.38 cm (± 6.761) 
and a mean weight of 56.75 kg (± 9.70). Based on the 
measurement results, the fatigue index results were 
obtained with an average of 7.72 (±5.11). Haemoglobin 
levels in the blood with an average measurement of 14.31 
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(±2.31) and Maximum Oxygen Volume results with an 
average of 39.03 (±7.98). This can be seen in Table 2. 

 
Table 2.  
Descriptive Analysis of Research Variables 

Variable Max Min Median  Variance Mean ± SD 

Fatigue Index 1.28 24.75 6.06 26.13 7.72 ± 5.11 
Haemoglobin levels  19.80 10.00 14.30 4.56 14.31 ± 2.31 
Maximum Oxygen 

Volume 
51.90 23.90 39.70 63.61 39.03 ± 7.98 

 
Contribution of Fatigue Index to Physical Fitness 
The results of the analysis show that the fatigue index 

contributes significantly to the level of physical fitness. The 
value of the regression equation can be described as follows 

Ŷ = 33.20 + 0.75X with Fobs 14.05 > Ftable 4.05. 
Furthermore, based on the regression linearity analysis, the 
value of Fobs 1.21 < Ftable 3.05 was obtained. This states that 
the data is in a linear state. Thus, the proposed hypothesis 
can be accepted. More details can be seen in Table 3. 

 
Table 3.  

ANOVA List of Linear Regression Ŷ = 33.20 + 0.75X 

Source of 
Variation 

dk JK KT Fobs 
Ftabel 

α=0,05 
Summary 

Total 48 76099,11 - -   

Coefficient (a) 1 73109,44 - 
14,05 4,05 

Significant 
Regression 

Regression (b/a) 1 699,32 699,32 
Remain 46 2290,36 49,79 

Suitable Tuna 38 1950,99 51,34 
1,21 3,05 

Linear 
Regression Error 8 339,37 42,42 

 
Furthermore, in Table 4, the correlation analysis of the 

research data obtained the correlation coefficient of the 
fatigue index on the level of physical fitness. Where the 
value obtained rx1 y = 0.247 with tobs 1.889> ttable 1.678 
states that there is a significant relationship. And when 
viewed from the coefficient of determination, it can be seen 
that the fatigue index contributes to the level of physical 
fitness by 6.09%. 

 
Table 4.  

Results of Correlation Analysis between Fatigue Index and Physical 

Correlation 
Coefficient of 

Correlation (r) 
tobs 

ttabel 

α=0,05 

Coefficient of 
Determination 

Fatigue Index and 
Physical Fitness 

0.247 1.889 1.678 6,09% 

 
Contribution of Haemoglobin Level to Physical 
Fitness 
The analysis shows that haemoglobin level contributes 

significantly to the level of physical fitness. The value of the 

regression equation can be described as follows Ŷ = 8.18 + 
2.16X with Fobs 22.98 > Ftable 4.05. Furthermore, based on 
the regression linearity analysis, the value of Fobs 0.66 < Ftable 
2.42 is obtained. This states that the data is in a linear state. 
Thus, the proposed hypothesis can be accepted. More 
details can be seen in Table 5. 

Furthermore, in Table 6, the correlation analysis of the 
research data obtained the correlation coefficient of the 
fatigue index on the level of physical fitness. Where the 
value obtained rx2 y = 0.302 with tobs 2.352> ttable 1.678 
states that there is a significant relationship. And when 

viewed from the coefficient of determination it can be seen 
that haemoglobin levels contribute to the level of physical 
fitness by 9.14%. 

 
Table 5.  

ANOVA List of Linear Regression Ŷ = 8.18 + 2.16X 

Source of 
Variation 

dk JK KT Fobs Ftable 

α=0,05 

Summary 

Total 48 76099,11 - - 
  

Coefficient (a) 1 73109,44 - 
22,98 4,05 

Significant 

Regression 
Regression (b/a) 1 996,00 996,00 

Remain 46 1993,68 43,34 
Suitable Tuna 36 1323,49 36,76 

0,66 2,42 
Linear 

Regression Error 12 670,19 55,85 

 
Table 6.  
Results of Correlation Analysis between Haemoglobin Level and Physical 

Correlation 
Coefficient of 

Correlation (r) 
tobs 

ttable 

α=0,05 

Coefficient of 

Determination 

Haemoglobin Level 
and Physical Fitness 

0.302 2.352 1.678 9,14% 

 
Contribution of Fatigue Index and Haemoglobin 
Level to Physical Fitness 
The results of the analysis show that fatigue index and 

haemoglobin levels contribute significantly together to the 
level of physical fitness. The value of the regression 

equation Y on X1 and X2 can be described as follows Ŷ = 
19.60 +0.28X1 +0.33X2. Furthermore, based on the 
analysis of the multiple regression significance test, the 
value of Fobs 4.55> Ftable 3.20 was obtained. This states that 
the fatigue index and haemoglobin levels contribute 
significantly together to the level of physical fitness. More 
details can be seen in Table 7. 

 
Table 7.  

ANOVA Testing Significance of Multiple Regression Analysis Ŷ = 
19.60+0.28X1+0.33X2 

Source of 
Variation 

dk JK RJK Fobs 
Ftable 

α=0,05 

Regression 2 774,37 387,18 
4,55 3,20 

Remain 45 3825,63 85,01 
Reduced 48     

 
Furthermore, in table 8, the correlation analysis of the 

research data obtained the correlation coefficient of the 
fatigue index and haemoglobin levels to the level of physical 
fitness. Where the obtained value of Rx1 x2 y = 0.410 with 
Fobs 5.465>Ftable 3.20 states that there is a significant 
relationship between fatigue index and haemoglobin levels 
together with physical fitness. And when viewed from the 
coefficient of determination, it can be seen that the fatigue 
index and haemoglobin levels together contribute to the 
level of physical fitness by 16.83%. 

 
Table 8.  
Results of Correlation Analysis between the Relationship between Fatigue Index 
and Haemoglobin Level to Physical Fitness level 

Correlation 
Coefficient of 

Correlation (R) 
Fobs 

Ftabel 

α=0,05 

Coefficient of 
Determination 

Fatigue Index and 
Haemoglobin Level 

to Physical Fitness 

0.410 5.465 3,20 16.83% 
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Discussion 
 
The results showed that fatigue index and Hb levels have 

a significant relationship to physical fitness. This means that 
if the fatigue index and Hb are in the good category then 
physical fitness is also expected to be in the good category.  

Physical fitness is a very important factor in supporting 
health and also one's work in everyday life. Physical fitness 
in the health sector is closely related to the work of the 
body's organs, namely the heart blood circulation and lungs 
(Martins; et al., 2023);(Ayubi et al., 2024). And to support 
work in everyday life is closely related to physical 
condition. Excellent physical fitness will have a positive 
impact on improving the ability of blood circulation and 
heart work, increasing strength, flexibility, endurance, 
coordination, balance, speed, and agility of the body, it will 
have an impact on increasing the ability to move efficiently 
and increasing the ability to recover organs after exercise 
and increasing the body's response power (Bryantara, 
2017). 

Fatigue index is one of the factors that affect a person's 
physical fitness. This is because the lower the ability of a 
person's body to overcome fatigue, the lower the level of 
physical fitness. The body's inability to maintain work for as 
long as possible and also causes a decrease in bodywork is 
influenced by the level of fatigue (Bar-Or O, Dotan R, 
1977; Marquardt JA, Bacharach DA, 1993; Naharudin, M. 
N., & Yusof, 2013). So, it is clear that physical fitness is 
strongly influenced by the fatigue index because physical 
fitness is the ability to perform daily tasks without 
experiencing fatigue and still have the energy to enjoy 
leisure activities and do other activities (Carson Conrad, 
1981; Caspersen, C. J., Powell, K. E., & Christenson, 
1985). Based on the results of this study, it was found that 
the fatigue index contributed 6.09% to physical fitness. 

Haemoglobin level is also one of the factors that affect a 
person's physical fitness. This is closely related to health 
because haemoglobin is closely related to physical fitness 
(Ekblom B, 1991; Otto, J. M., Montgomery, H. E., & 
Richards, 2013). Haemoglobin has an important role in the 
human body that carries oxygen to all body tissues along 
with red blood cells. The ability of the heart, lungs and 
blood to perform physical activity is greatly influenced by 
physical fitness so increasing the ability of blood to bind 
oxygen levels in the blood can also increase a person's 
physical fitness (Sepriadi et al., 2020). Based on the results 
of this study, it was found that the fatigue index contributed 
9.14% to physical fitness.  

Fatigue index and haemoglobin levels are two factors 
that are very supportive in physical fitness. This is because 
the higher the Fatigue index, the better the body will be 
able to withstand fatigue caused by the activities carried out. 
Likewise, with haemoglobin levels, where with the better 
haemoglobin levels in the blood, the better physical fitness 
will be because it can bind better oxygen in the blood. Based 
on the results of research that has been done that the fatigue 
index and haemoglobin levels contribute 16.83%. This 

means that the other 83.17% is influenced by other factors 
such as exercise, nutrition, lifestyle, physical activity and 
many other factors. 

 
Conclusions  
 
Based on the results of the researchers' research and data 

analysis, it can be concluded that fatigue index and 
haemoglobin levels have an influence on physical fitness 
levels. This is proven by the value obtained which states that 
there is a significant relationship between the fatigue index 
and haemoglobin levels, it has an influence on the level of 
physical fitness, where Fobs 5,465 > Ftable 3.20 is obtained 
and a contribution value of 16.83% is also obtained. This 
proves that fatigue index and haemoglobin levels have a 
significant influence on physical fitness levels. Thus, it can 
be concluded that improving the fatigue index and 
haemoglobin levels will also have a good influence on 
physical fitness. The following Suggestions can be made in 
response to the findings of this research are: 1) to be able to 
do exercises that can increase fatigue index and also physical 
fitness, 2) to be able to maintain and regulate food 
consumption and lifestyle to increase haemoglobin levels in 
the blood, 
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