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Abstract. Background and Objectives: Flexibility is one of the main components of physical fitness that is important in improving 
athletic performance and general health. This study aims to evaluate the effect of training on flexibility and compare the effectiveness 
of training in athletes and non-athletes. Methodology:This study used an observational case study design involving 460 participants 
aged 18-20 years who were divided into two groups, namely athletes and non-athletes. The athlete group consisted of individuals who 
were routinely involved in intensive physical activity, while non-athletes did not have a structured physical exercise routine. Flexibility 
tests were conducted using the sit-and-reach method before and after the exercise program. Data were analyzed using paired t-tests 
and unpaired t-tests to evaluate differences in flexibility improvement between the two groups. Results: Athletes, who regularly engage 
in intensive physical activity, showed a more significant increase in flexibility than non-athletes. The athlete group had a higher average 
flexibility, with a statistically significant difference, with an average increase of 26 cm in athletes and 15 cm in non-athletes (p < 0.05). 
The difference in flexibility improvement between the two groups was also statistically significant, with an average difference of 11 cm 
(p < 0.05). Conclusion: This study confirms that regular physical exercise significantly improves flexibility, especially in athletes. The 
athlete group showed a better response to the exercise program compared to non-athletes, which emphasizes the importance of struc-
tured exercise in maintaining and improving flexibility. These findings can provide insights for coaches, physiotherapists, and health 
professionals in designing effective exercise programs for various population groups. 
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Resumen. Contexto y Objetivos: La flexibilidad es uno de los principales componentes de la condición física que es importante para 
mejorar el rendimiento atlético y la salud general. Este estudio tiene como objetivo evaluar el efecto del entrenamiento en la flexibilidad 
y comparar la efectividad del entrenamiento en atletas y no atletas. Metodología: Este estudio utilizó un diseño de estudio de caso 
observacional que involucró a 460 participantes de entre 18 y 20 años, quienes fueron divididos en dos grupos, a saber, atletas y no 
atletas. El grupo de atletas estaba compuesto por individuos que participaban rutinariamente en actividad física intensa, mientras que 
los no atletas no tenían una rutina estructurada de ejercicio físico. Las pruebas de flexibilidad se realizaron utilizando el método de 
sentarse y alcanzar antes y después del programa de ejercicios. Los datos se analizaron utilizando pruebas t pareadas y pruebas t no 
pareadas para evaluar las diferencias en la mejora de la flexibilidad entre los dos grupos. Resultados: Los atletas, que se dedican regu-
larmente a la actividad física intensa, mostraron un aumento más significativo en la flexibilidad que los no atletas. El grupo de atletas 
tuvo una flexibilidad promedio más alta, con una diferencia estadísticamente significativa, con un aumento promedio de 26 cm en los 
atletas y 15 cm en los no atletas (p < 0.05). La diferencia en la mejora de la flexibilidad entre los dos grupos también fue estadísticamente 
significativa, con una diferencia promedio de 11 cm (p < 0.05). Conclusión: Este estudio confirma que el ejercicio físico regular mejora 
significativamente la flexibilidad, especialmente en los atletas. El grupo de atletas mostró una mejor respuesta al programa de ejercicios 
en comparación con los no atletas, lo que enfatiza la importancia del ejercicio estructurado en el mantenimiento y mejora de la flexibi-
lidad. Estos hallazgos pueden proporcionar información a entrenadores, fisioterapeutas y profesionales de la salud para diseñar progra-
mas de ejercicio efectivos para diversos grupos poblacionales. 
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Introduction 
 
An athlete is an individual who regularly engages in 

physical activity and sport with the aim of achieving optimal 
performance in a particular sport.(Cid-Calfucura et al., 
2023). Its performance is highly dependent on various 
physical factors.(Zago et al., 2021), including strength, 
speed, endurance, and flexibility. Flexibility, as one of the 
main components of physical fitness, plays an important 
role in supporting athletic performance.(Blake, 2023). 
Good flexibility allows athletes to perform movements 
more efficiently, reduce the risk of injury, and improve 
technical ability in their sport.(Diffendaffer et al., 2023). 
Structured and regular training is the key to improving 
athletic performance, including flexibility.(Alonso-
Fernández et al., 2022). Stretching exercises, both static 

and dynamic, as well as exercise programs such as yoga and 
Pilates, have been shown to be effective in increasing 
muscle flexibility and joint range of motion. For example, 
research byEckard et al., (2018)showed that a 12-week 
yoga program significantly improved flexibility in 
participants compared to a control group that did not 
exercise. Flexibility is an important component of physical 
fitness that contributes to an individual's athletic 
performance and general health. Good flexibility can 
improve movement ability, reduce the risk of injury, and 
improve posture. However, the level of flexibility can vary 
significantly between individuals, especially between those 
involved in intensive physical activity such as athletes and 
those who are less active or non-athletes.(Schwank et al., 
2022). Flexibility is an important component of physical fit-
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ness for all individuals.(Raya-Gonzalez et al., 2021), in-
cluding those who do not engage in intensive physical activ-
ity such as athletes. Although non-athletes may not have 
high performance demands in sports, flexibility still plays a 
crucial role in everyday life.(Wan et al., 2021). Good flex-
ibility can help individuals perform routine activities more 
efficiently, such as bending, lifting, and walking, thereby 
improving quality of life and independence.(Anderson et 
al., 2021). In non-athlete populations, lack of regular phys-
ical activity can lead to decreased flexibility, which can ul-
timately contribute to decreased mobility, poor posture, 
and a higher risk of musculoskeletal injuries. Decreased 
flexibility is also a natural part of the aging process, with 
muscles and connective tissues tending to become stiffer as 
we age.(Sulowska-Daszyk & Skiba, 2022). This condition 
can result in decreased range of motion and difficulty in per-
forming daily activities. Therefore, regular stretching exer-
cises are highly recommended for non-athletes to maintain 
or improve flexibility, prevent decreased mobility, and 
minimize the risk of injury. Research by Charlton et al. 
(2018) found that a structured stretching program can im-
prove flexibility in various age groups, including young 
adults and older adults, and help slow the decline in flexi-
bility that often occurs in the aging process. 

Previous studies have shown that structured exercise 
programs can improve flexibility across a range of age 
groups and activity levels. For example, research byM. 
Chen et al., (2022)found that athletes tend to have higher 
levels of flexibility than non-athletes due to their regular 
and intense training routines. Another study byBehm & 
Chaouachi, (2011)showed that a dynamic stretching pro-
gram applied to professional athletes resulted in significant 
improvements in flexibility compared to a control group of 
non-athletes who did not perform the same training pro-
gram. However, direct comparisons between athletes and 
non-athletes in the context of increased flexibility due to 
training are still rare. Most studies focus on one group only, 
without comparing the effects of training on both groups 
simultaneously. A study byWei et al., (2024)indicated that 
non-athletes who followed an 8-week stretching program 
showed improvements in flexibility, but the improvements 
were not comparable to athletes who underwent a similar 
program. 

This study aims to fill this gap by observing and analyz-
ing the effects of training on flexibility in athletes and non-
athletes. This case study will identify significant differences 
in flexibility levels before and after a specific training pro-
gram, and determine whether there are consistent differ-
ences between the two groups. With a better understanding 
of how training affects flexibility in athletes and non-ath-
letes, it is hoped that the results of this study can provide 
significant contributions to the development of more effec-
tive and targeted training programs. In addition, the find-
ings of this study can also provide insights for coaches, phys-
iotherapists, and health professionals in designing appropri-
ate interventions to improve flexibility and prevent injury 
in different populations. 

 
Materials & Methods 
 
This study used an observational case study design to ob-

serve and analyze the effects of exercise on flexibility in two 
groups: athletes and non-athletes. Participants in this study 
consisted of 460 people aged 18-20 years who were divided 
into two groups based on their physical activity. The first 
group were athletes who regularly engage in intensive phys-
ical activity from various sports such as gymnastics, swim-
ming, and athletics. The second group were non-athletes 
who did not have a structured physical exercise routine. 
The sampling process was carried out using a purposive 
sampling method, where participants were selected based 
on predetermined inclusion and exclusion criteria. The in-
clusion criteria included individuals aged 18-20 years who 
were willing to follow a set exercise program during the 
study period. After selection, participants were grouped 
into two categories: athletes and non-athletes. The athlete 
group included individuals who routinely exercised at least 
4 times a week, while the non-athlete group were those 
who did not regularly participate in structured physical ex-
ercise. All participants underwent a sit-and-reach test to 
measure their flexibility levels. Measurements were carried 
out with the same procedure for all participants, and each 
measurement was repeated three times to obtain an accu-
rate average value. 

 
Data analysis 
The collected data were analyzed using a paired t-test to 

evaluate changes in flexibility before and after the training 
period in each group. In addition, an independent t-test was 
used to compare the results between the athlete and non-
athlete groups, in order to identify significant differences in 
flexibility improvement. 

 
Results 
Participant Characteristics 
The study involved two groups of participants: athletes 

and non-athletes. The table below shows the average char-
acteristics of participants from both groups, including aver-
age height, average weight, and average flexibility scores as 
measured using the sit and reach test. 
 
Table 1. 

Category Average height Average weight Average value 

Athlete 164.7 57.8 17.6 
Non-Athlete 164.0 58.5 8.5 

 
From the table above, it can be seen that the average 

height and weight between the athlete and non-athlete 
groups are relatively similar. The athlete group has an aver-
age height of 164.7 cm and an average weight of 57.8 kg, 
while the non-athlete group has an average height of 164.0 
cm and an average weight of 58.5 kg. However, there is a 
significant difference in the average flexibility value be-
tween the two groups. The athlete group showed an aver-
age flexibility value of 17.6 cm, which was much higher 
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than the non-athlete group which had an average flexibility 
value of 8.5 cm. 

 
Statistical Analysis 
Statistical analysis using paired t-test showed that there 

was a significant increase in flexibility in both groups after 
the observation period. In the athlete group, the average in-
crease in flexibility was 2.6 cm with a p-value <0.05, indi-
cating that this increase was statistically significant. The 
non-athlete group also showed a significant increase with an 
average increase of 1.5 cm and a p-value <0.05. Further-
more, analysis using an unpaired t-test was conducted to 
compare the changes in flexibility between the two groups. 
The results of the analysis showed a significant difference in 
the increase in flexibility between the athlete and non-ath-
lete groups, with the athlete group showing a greater in-
crease. The average difference in flexibility increase be-
tween the two groups was 1.1 cm with a p-value <0.05, 
indicating that this difference was statistically significant. 
 

 
Figure 1. t-Test Results on Sit and Reach Values 

 
Interpretation of Results 
The results of this study indicate that the athlete group 

had a higher level of flexibility compared to the non-athlete 
group. Flexibility measurements were performed using the 
sit-and-reach test in both groups to evaluate differences in 
flexibility levels. The data showed that athletes, who regu-
larly engage in intensive physical activity and have a training 
routine that includes flexibility training, had higher average 
flexibility than non-athletes. The significant difference in 
flexibility levels between the athlete and non-athlete groups 
indicates that intensive and structured physical training rou-
tines followed by athletes consistently can improve their 
flexibility better than individuals who do not have a struc-
tured physical training routine. Thus, these results highlight 
the importance of regular training in maintaining and im-
proving flexibility, and suggest that non-athletes may re-
quire more targeted interventions to achieve comparable 
levels of flexibility. 

 
Discussion 
 
This study showed a significant difference in flexibility 

between athletes and non-athletes. The data obtained 
showed that the average flexibility value in the athlete group 
was 17.6 cm, while in the non-athlete group it was only 8.5 
cm. This finding indicates that regular physical exercise 
plays an important role in improving body flexibility. Better 

flexibility in athletes can be attributed to their training 
routines, which usually include various stretching exercises 
and other physical activities designed to improve range of 
motion and muscle elasticity. The physical exercises 
performed by athletes involve many movements that can 
improve flexibility, such as dynamic and static stretching, as 
well as strength training that requires a wide range of 
motion. These exercises not only help improve muscle and 
joint flexibility but also improve coordination and motor 
control. The study byWilk et al., (2024) showed that an 
exercise program that includes stretching can improve 
flexibility and reduce the risk of injury. This supports the 
findings of this study that athletes, who regularly do physical 
exercise, have better flexibility than non-athletes. 

Additionally, regular physical exercise can help 
maintain or improve flexibility as you age.(J. Chen et al., 
2024a). Decreased flexibility often occurs as part of the 
aging process, but regular physical activity can slow or 
prevent this decline. A study byCharlton et al., 
(2018)found that stretching exercises significantly 
improved flexibility in various age groups, including young 
adults like the subjects in this study. Therefore, it is 
important for individuals to remain physically active and 
include flexibility exercises in their routines to maintain 
mobility and prevent injury. In the non-athlete group, 
lower flexibility scores may be due to a lack of regular 
physical activity. Many of them may not be doing stretching 
or exercises designed to improve flexibility, so their 
muscles and joints are less elastic and have a more limited 
range of motion.(Zalani-Kiss et al., 2018). This is in 
accordance with research bySavalli et al., (2012)who found 
that individuals who were physically inactive tended to have 
lower flexibility than those who exercised regularly. 

Differences in training routines between athletes and 
non-athletes may also contribute to these differences in 
flexibility. Athletes typically undergo structured, intensive 
training programs that include a variety of exercises, 
including stretching, strength training, and cardiovascular 
exercise. In contrast, non-athletes may not have access to 
or motivation to follow a similar training program, which 
may affect their flexibility. A structured, consistent training 
program is essential to improving and maintaining 
flexibility.(Eid et al., 2017). Better flexibility in athletes is 
not only beneficial in the context of sports performance but 
is also important for general health and quality of life. Good 
flexibility can help prevent injuries, improve posture, and 
improve everyday mobility.Savalli et al., (2012)mentioned 
that good flexibility can reduce the risk of muscle and joint 
injuries and improve overall quality of life. Therefore, it is 
important for individuals, including non-athletes, to 
include flexibility exercises in their routines to maintain 
overall health and fitness. The conclusion of this study is 
that there is a significant difference in flexibility between 
athletes and non-athletes, indicating the importance of 
regular physical exercise to improve flexibility. Better 
flexibility in athletes indicates that regular physical exercise 
can provide significant benefits in improving range of 
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motion and muscle elasticity. Therefore, it is important for 
individuals to stay physically active and include flexibility 
exercises in their routines to maintain health and fitness. 

This study also has some limitations. As an observational 
study, a direct causal relationship between exercise and 
increased flexibility cannot be claimed. In addition, the 
study sample only included individuals aged 18–20 years, 
which may not be representative of the broader population. 
Further research with experimental designs and more 
diverse samples is needed to confirm these findings and 
further explore the relationship between exercise and 
flexibility. Skilled athletes have superior postural control 
and cognitive flexibility compared to non-athletes when 
performing dual tasks(Chen et al., 2024).Skilled athletes 
require excellent postural control during their activities, 
which is often accompanied by additional cognitive pro-
cesses. For example, rhythmic gymnasts not only perform 
complex routines with multiple props but also synchronize 
their movements to music, requiring constant retrieval 
from long-term memory while maintaining postural stabil-
ity on the balance beam. However, these simultaneous cog-
nitive processes increase the demand for attentional re-
sources and require efficient utilization and allocation. Alt-
hough previous studies have shown that gymnasts allocate 
fewer attentional resources to postural control than non-
athletes, there is a lack of research examining how skilled 
athletes utilize and allocate their attentional resources in 
multitasking situations that resemble real sport settings. 
Therefore, the aim of this study was to investigate the char-
acteristics and neural mechanisms of postural control in 
skilled athletes by analyzing the utilization and allocation of 
attentional resources during multitasking situations. 

 
Conclusion 
 
This study showed a significant difference in flexibility 

between athletes and non-athletes. The results showed that 
athletes had a higher mean flexibility score (17.6 cm) com-
pared to non-athletes (8.5 cm). This difference may be at-
tributed to the regular and intensive physical training rou-
tines performed by athletes, which include various types of 
stretching exercises and other physical activities that im-
prove range of motion and muscle elasticity. In contrast, the 
lack of regular physical activity in non-athletes may be the 
cause of their low flexibility. These findings emphasize the 
importance of regular physical exercise to improve and 
maintain flexibility, which is beneficial not only in the con-
text of sports performance but also for general health and 
quality of life. Regular stretching exercises can help prevent 
injuries, improve posture, and enhance daily mobility. 
Thus, both athletes and non-athletes are encouraged to in-
clude flexibility exercises in their routines to achieve opti-
mal health and fitness. Further studies are needed to con-
firm these findings and explore the relationship between 
physical exercise and flexibility in a wider population. 
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