
 

PODIUM 
Journal of Science and Technology in Physical Culture 
_________________ 

UNIVERSITY EDITORIAL 

Director: Fernando Emilio Valladares Fuente 

Email: fernando.valladares@upr.edu.cu 

 Volumen 17 
Issue 2 2022 

__________
 

  University of Pinar del Río “Hermanos Saíz Montes de Oca” 

 



ISSN: 1996–2452 RNPS: 2148                                                                                  
PODIUM Journal, May-August 2022; 17(2):609-621    
 

                                                                                                     

 

http://podium.upr.edu.cu/index.php/podium/article/view/1272 

 

Translated from the original in spanish                                                                                  Original article 

  

  

Incidence of functional training to potentiate strength in beginner 

swimmers of the Varadero club 

  

Incidencia del entrenamiento funcional para potencializar la 

fuerza en nadadores semilleros del club Varadero  

  

Incidência de treino funcional para potenciar a força dos 

nadadores do clube Varadero  

  

Christian Leonardo Maza Imbaquingo1*  https://orcid.org/0000-0002-9356-6227  

Paulo Roberto Ñacato Delgado1  https://orcid.org/0000-0001-9591-5745  

María Lorena Sandoval Jaramillo1  https://orcid.org/0000-0003-1532-1862  

  

1University of the Armed Forces ESPE. Quito. Ecuador.  

  

*Corresponding author: clmaza@espe.edu.ec  

  

Received:06/02/2022.  
Approved:09/05/2022.  

 

How to cite ítem: Maza Imbaquingo, C., Ñacato Delgado, P., & Sandoval Jaramillo, M. (2022). Incidencia del 
entrenamiento funcional para potencializar la fuerza en nadadores semilleros del club Varadero/Incidence of 
functional training to potentiate strength in beginner swimmers of the Varadero club. PODIUM - Revista de 
Ciencia y Tecnología en la Cultura Física, 17(2), 609-621. 
https://podium.upr.edu.cu/index.php/podium/article/view/1272

 

 



ISSN: 1996–2452 RNPS: 2148                                                                                  
PODIUM Journal, May-August 2022; 17(2):609-621    
 

                                                                                                     

 

http://podium.upr.edu.cu/index.php/podium/article/view/1272 

ABSTRACT  

Functional training helps to enhance strength in certain muscle groups; in this way, the 

athlete improves body posture, gains muscle strength and endurance and, therefore, 

can increase indicators related to physical capacity and final performance. In this sense, 

the objective of the research was to apply a functional training program focused on the 

improvement of strength in beginner swimmers of the Varadero Club. The research is of 

descriptive-explanatory type of correlational order; a population of 17 swimmers (both 

genders; 14-16 years old) of the referred Club is diagnosed. A functional training 

adapted to the swimmer is applied on the basis of four physical indicators in two 

moments of applying said training. Significant differences are achieved in favor of the 

post- test in all the physical tests, both in the elbow flexion test (p=0.001) and in the 

abdominal test (p=0.001). In addition, the horizontal jump (p=0.005) and the vertical 

jump (p=0.001) are included. It is essential to potentiate the training of the physical 

capacity of strength in swimmers through a correct planning of functional training, given 

the strengthening of the muscles that intervene in the technical gesture. Four actions 

are recommended that influence the expansion of the study sample; emphasis is placed 

on the female gender; The results of the research are compared with other studies in 

other age ranges and a quasi-experimental type of research is carried out.  

Keywords: Functional Training, Strength, Swimming. 

 

RESUMEN  

El entrenamiento funcional ayuda a potencializar la fuerza en ciertos grupos musculares; 

de esta manera, el deportista mejora la postura corporal, gana fuerza y resistencia 

muscular y, por ende, puede incrementar indicadores relacionados con la capacidad 

física y el rendimiento final. En tal sentido, se planteó como objetivo de la investigación, 

aplicar un programa de entrenamiento funcional enfocado en el mejoramiento de la 

fuerza en nadadores semilleros del Club Varadero. La investigación es de tipo 

descriptiva-explicativa de orden correlacional; se diagnostica una población de 17 

nadadores (ambos géneros; 14-16 años) del Club referido. Se aplica un entrenamiento 

funcional adaptado al nadador sobre la base de cuatro indicadores físicos en dos 

momentos de aplicado dicho entrenamiento. Se logran diferencias significativas a favor 

del postest en todas las pruebas físicas, tanto en el test de flexión de codo (p=0.001), 

como el test de abdominales (p=0.001). Además, se incluyen el salto horizontal 

(p=0.005) y el salto vertical (p=0.001). Es primordial potencializar el entrenamiento de 

la capacidad física de la fuerza en nadadores mediante una correcta planificación de 

entrenamiento funcional, dado el fortalecimiento de los músculos que intervienen en el 

gesto técnico. Se recomiendan cuatro acciones que influyen en ampliar la muestra de 

estudio; se hace énfasis en el género femenino; se comparan los resultados de la 

investigación con otros estudios en otros rangos etarios y se realiza una investigación 

de tipo cuasiexperimental.  

Palabras clave: Entrenamiento Funcional; Fuerza; Natación. 
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RESUMO  

O treino funcional ajuda a potenciar a força em certos grupos musculares; desta forma, 

o atleta melhora a postura corporal, ganha força e resistência muscular e, portanto, 

pode aumentar os indicadores relacionados com a capacidade física e o desempenho 

final. Neste sentido, o objectivo da investigação era aplicar um programa de treino 

funcional centrado na melhoria da força dos nadadores do Clube Varadero. A 

investigação é do tipo descritivo-explicativo de ordem correlativa; é diagnosticada uma 

população de 17 nadadores (ambos os sexos; 14-16 anos de idade) do Clube. O treino 

funcional adaptado ao nadador foi aplicado com base em quatro indicadores físicos em 

dois momentos após a aplicação do treino. Foram conseguidas diferenças significativas 

a favor do pós-teste em todos os testes físicos, tanto no teste de flexão do cotovelo 

(p=0,001) como no teste abdominal (p=0,001). Além disso, o salto horizontal (p=0,005) 

e o salto vertical (p=0,001) estão incluídos. É essencial melhorar o treino da capacidade 

física de força dos nadadores através de um planeamento correto do treino funcional, 

dado o reforço dos músculos envolvidos no gesto técnico. São recomendadas quatro 

ações que influenciam o alargamento da amostra do estudo; é dada ênfase ao sexo 

feminino; os resultados da investigação são comparados com outros estudos noutras 

faixas etárias e é realizado um tipo de investigação quase-experimental.  

Palavras-chave: Formação Funcional; Força; Natação.

 

INTRODUCTION  

Swimming is the movement and displacement in the aquatic environment that is carried 

out through the use of the lower and upper limbs. This skill is developed with the 

possibility of using any instrument or material to move forward (Laughlin, 2019). 

Swimming is usually practiced for many purposes, among which the following stand out: 

recreation, health, competitive sports, physical exercise or recreational sports, among 

other practices (Pérez, Murcia, 2018).  

For Santana, 2020 "Swimming requires constant pulling power from the upper body, 

while maintaining a horizontal line to swim efficiently." (p.36). The arms and legs are 

the main propulsive systems and both are connected and extend from the middle. This 

means that the middle zone of the body serves as an anchor in swimming, while the 

back and legs only generate that power that the middle zone is capable of withstanding 

(Pérez, Murcia, 2018).  

Among the sports training models to enhance swimming performance, there is the so-

called functional training (Ozeker et al., 2020; Falk et al., 2019). This is based on 

performing exercises that adapt to the natural movements of the human body, which 

works the muscles and joints globally. In this sense, functional training includes daily 

movements or specific sports gestures; In this way, it improves body mobility, agility 

and balance, develops cardiovascular health, corrects posture, strengthens muscle mass 

and helps maintain weight (Resende-Neto, 2019).  

For (Ríos, 2015) "Functional training means training with a purpose; seeks a positive 

effect on physical fitness related to health or performance depending on the sport 

practiced" (p.85). Said training focuses on the biomechanical function of human 

movement and this, in turn, is classified into four categories: locomotion, level changes, 

push and pull and changes of direction and these, in turn, are executed in movements 

of the daily life (Santana, 2020).  
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With functional training to improve swimming, what is needed is to work on determining 

capacities such as strength, which achieves better results according to some authors 

such as Ozeker et al., (2020). In addition, it is necessary to work all the muscle groups 

involved in the directly related activity which, in the case of this research, includes the 

muscles involved in freestyle or front crawl.  

The muscles involved in the front crawl are: triceps brachii, deltoids, pectoralis minor, 

teres major, biceps brachii, latissimus dorsi, pectoralis major, pronators, supinators, 

trapezius, long and deep flexor of the fingers, palmaris major, palmaris minor, rectus 

abdominis, obliques and abdominals. What is intended is to plan a functional training in 

which these muscles are immersed. In this way, what is intended is to potentiate the 

strength in the beginner swimmers of the Varadero club; this can be verified in the 

phases of the front crawl technique, which are: start phase, push phase, final push phase 

and recovery phase (Aguilera, 2015), through a test applied before and after planning 

of functional training.  

The physical capacity of strength is an essential direction for the performance of any 

human being, (Morales, González, 2015); here swimming is included as an Olympic 

modality, (Ravé et al., 2018; Lopes et al., 2021). From this it follows that its formal 

development should not be forgotten in the preparation of the athlete. In swimming, the 

types of strength used by the swimmer to move through the water are mainly 

conditioned by the environment in which the sports practice takes place.  

Strength manifests itself in sports practice in three different forms of application: 

Maximum Strength (MF in Spanish), Explosive Strength (FE in Spanish) and Endurance 

to Strength (RF), (Morales, González, 2015). In the case of swimming, this will depend 

on whether the distance is short, deep and deep.  

The importance of maximum strength and explosive strength is more relevant in short 

tests and as the distance of the test increases, endurance to strength becomes more 

important. Regarding the type of muscular metabolism referred to the specific tests for 

this study (distance and long distance), it will correspond to the endurance to aerobic 

strength (Fustillos et al., 2020).  

For Santana, (2020) Functional strength is classified into:  

• Absolute strength is the maximum amount of weight an athlete can lift.  

• Relative strength is the absolute strength of an athlete divided by body weight 

and is also a very popular form of strength within the sports arena. This type of 

strength is crucial for athletes who compete in sports divided into weight classes.  

• Functional strength is the amount of strength an athlete can use on the field, and 

is the most important strength to develop for non-weightlifting sports. What is 

sought with functional training is the development of functional strength.  

Functional training as a methodology includes exercises and motor actions that help the 

subject to be functionally enhanced, so that training is useful when it comes to 

stimulating and preparing the systems for day-to-day activity. This improves sports 

performance in many ways. Functional training in some cases is treated as a 

rehabilitation mechanism for people who have suffered an injury; in this sense, tests 

have been applied to evaluate the level of these injuries with stratified scales (Mantilla, 

2018; Aranda, 2018). These subjects need again to be able to recover lost mobility. On 
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the other hand, the recovery process or phase is accelerated to continue with the 

performance of your daily tasks or sports practice.  

In one way or another, this research has as its purpose: to apply a functional training 

program focused on improving the strength of the beginner swimmers of the Varadero 

Club.  

  

MATERIALS AND METHODS  

The research is descriptive-explanatory and correlational. A population of 17 swimmers 

from the Varadero Swimming Club of the city of Sangolqui-Ecuador, both sexes, is 

diagnosed. The study is carried out in the months of November to December 2021, until 

January 2022. These subjects are within a range between 14 and 16 years of age.  

The main characteristics for the selection of the study subjects are: belonging to the 

Varadero Swimming Club, being within the established age ranges, attending training 

sessions according to the schedule of the club's coaches, complying with the tests 

proposed for the respective evaluation and informed consent.  

During the evaluation process, together with professionals specialized in the sport of 

swimming, a strength pre-test was applied, focused on the analysis of the muscles 

involved in the front crawl style. Among the instruments, 2 test of strength were applied, 

one for the upper body and one for the trunk (elbow flexion test (X1), abdominal test 

(X2), respectively) and two tests for the lower body (horizontal jump test (X3) A vertical 

jump test (X4)) was also applied together with the follow-up of the protocols for carrying 

out the evaluations.  

Referential performance scales were applied according to authors specialized in this type 

of test already mentioned in the introduction to this work. The different performance 

assessment tests are clarified. On the other hand, a functional training plan was 

established, focused on developing the physical capacity of strength in swimmers, 

according to the results obtained in the four tests.  

The functional training program has a hybrid orientation, which combines the best of 

functional training with the best of traditional training (strength, power and 

hypertrophy), during a 4-week microcycle. The study lasts from 30' to 60' per session; 

the execution of the movements with an effective technique is respected.  

On the other hand, a periodization was used, working in a range of 10 to 12 series per 

muscle group. The technique was applied between 4 to 6 repetitions per series with 

adequate rest intervals for a respective recovery. Functional training was performed 3 

days a week; DAY 1 (LEGS), DAY 2 (PUSH), DAY 3 (TRACTION), through the use of 

training materials such as kettlebells, slamball, mats, dumbbells, Olympic bars, pulleys, 

rubber bands and bands.  

In this way, after the four weeks of functional training, the post-test was applied again 

with the aim of determining, through the established parameters, how the strength was 

in the swimmers at the end of the training planning.  
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The basic model of the functional program to enhance strength in the swimmers studied 

(Table 1).  

Basic model of the functional program to enhance strength in the swimmers studied.  

Table 1. - Strength training pattern  

1st Day (Push) 2nd Day (Legs) 3rd Day (Traction) 

 

1. Traditional exercise – Push. 

2. Functional exercise – Legs. 

3. Functional exercise – Flex / lower rehab. 

 

1. Traditional exercise – Legs. 

2. Functional exercise – Push. 

3. Functional exercise – Flex / superior rehab. 

 

1. Traditional exercise – Traction. 

2. Functional exercise – Legs. 

3. Functional exercise - Flex / upper and lower 

body rehab. 

 

1. Traditional exercise – Push. 

2. Functional exercise – Traction. 

3. Functional exercise – Rotation. 

 

1. Traditional exercise – Legs. 

2. Functional exercise – Traction. 

3. Functional exercise – Rotation. 

 

1. Traditional exercise – Traction. 

2. Functional exercise – Push. 

3. Functional exercise - Flex / upper and lower 

body rehab. 

 

1. Traditional exercise – Push. 

2. Functional exercise – Legó. 

3. Functional exercise – Posterior Abdomen. 

 

1. Traditional exercise – Legs. 

2. Functional exercise – Push/Pull. 

3. Functional exercise – Anterior abdomen. 

 

1. Traditional exercise – Traction. 

2. Functional exercise – Legs or Push. 

3. Functional exercise - Flex / upper and lower 

body rehab. 

 

Considerations:  

• Volume (3-4 sets). 

• Exercise 1, range between 4 to 6 repetitions per muscle group.  

• Exercise 2, range from 10 to 20 repetitions.  

• Exercise 3, range from 10 to 20 repetitions.  

The strength training pattern developed by Santana (2020), from his book Functional 

Training, was taken as a guide. Exercises and training programs to achieve maximum 

performance. For data tabulation, Microsoft Excel 2021 was used and SPSS v25 for 

statistical processing; the Shapiro-Wilk Test is specified, which demonstrated the 

existence of a normal distribution of the data, therefore, the t Test for related samples 

(≤0.05) is applied as a correlational statistician, expecting a reliability index of 95 %.  

Although in the corresponding tables, an analysis by gender is performed, the 

correlations were established with all the subjects studied, since the female gender only 

included three subjects, being insufficient to establish the relevant correlations.  
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RESULTS AND DISCUSSION  

Table 2 shows the results achieved in the tests implemented, as part of the beginning of 

the research or pretest. For a higher categorization, an additional classification by gender 

was performed (Table 2).  

Table 2.- Initial compilation of results in the tests applied  

 

The results of table 2 as part of the pretest determined a mean in the first of the tests 

(X1) of 37 repetitions for males and 29 for females. A Medium level qualification was 

obtained in both genders in the elbow flexion test. On the other hand, in the X2 test, an 

average of 45 repetitions in the male gender and 41 repetitions in the female gender, 

for a rating of Good in both genders in the abdominal test.  

For the case of the horizontal jump test (X3), the mean in the male gender was 

established at 191cm and in the female gender at 164cm, while for the vertical jump 

(X4) the mean in the male gender was established at 37cm. In the case of the female 

gender, it behaves in 28cm. In another sense, table 2 shows the results achieved as 

part of the post-test, after implementing the intervention proposal (Table 3).  
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Table 3.- Final compilation of results in the tests applied  

 

The results achieved as part of the post-test are described as part of Table 3, where in 

the elbow flexion test an average of ?43 movements or repetitions (+6) is established 

in the male gender. In the female gender, it takes 40 repetitions (+11), an increase 

in repetitions prevails in both genders, although the growth in the female gender was 

much higher. Student `s t-test showed the existence of significant differences in favor 

of the posttest (Table 4: p=0.001), indicating that the functional training implemented 

improved muscle strength in the upper limbs.  

Of transcendental importance is the empowerment of the upper limbs in the swimmer, 

given the movement function in the water that the arms and hands have, (Lopes et al., 

2021) for which, the greater the muscular strength in the arms, the greater the will be 

the swimmer's final performance, regardless of age range.  

On the other hand, the sit-up test was superior as part of the post-test, which is 

dominated by a mean repetition for the male gender of 48rep (+3rep), and for the 

female gender of 47rep (+6rep). From here, significant differences are shown in favor 

of the post-test (p=0.001), given the presence of a higher mean according to the 

Student's t-test (Table 4). Thus, there is evidence of a greater enhancement of trunk 

strength in the female gender by more than 50 %.  

This is indicative of a greater local muscle power in the trunk of the swimmers studied, 

after the intervention proposal was implemented. The importance of the abdominal trunk 

musculature for processes directly related to respiratory capacity is notable, as 

established in Karapolat, Daðlýoðlu, (2020).  
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In the case of muscle power in the lower limbs, the X3 Test determined a mean of 

205cm for males (+14cm) and a mean of 189cm for females (+25cm). Significant 

differences prevail in favor of the post-test (p=0.005), while in Test X4 the mean in the 

male gender was established at 42cm (+5cm) and in the female gender 51cm 

(+23cm). On this last aspect, it is recommended to expand the sample in the female 

gender, which would allow increasing the reliability of the test.  

Both in the Horizontal Jump Test and the Vertical Jump, significant differences were 

found in favor of the post-test (X3: p=0.005; X4: p=0.001), indicating that the proposed 

intervention with functional training significantly improved strength in lower limbs. This 

is a vitally important aspect of a swimmer's performance, since the legs are natural 

propellants when moving through the water (Keiner et al., 2021).  

Detailed results with Student `s t-Test. (Table 4), (Table 5) and (Table 6).  

Table 4.- Results of the Student's t-test  

 

Table 5. - Paired sample correlations  
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Table 6. - Paired samples test  

 Matched differences t gl Next 
(2-

sided) Half dev. 
Deviation 

dev. 
average 

error 

95% confidence 
interval of the 

difference 

lower Superior 

Pair 
1 

Pretest.X1 - 
Posttest.X1 

-7,294 7,406 1,796 -11,102 -3,486 -
4,061 

16 .001 

Pair 
2 

Pretest.X2 - 
Posttest.X2 

-3,529 3,538 ,858 -5,348 -1,711 -
4,114 

16 .001 

Pair 
3 

Pretest.X3 - 
Posttest.X3 

-
15,529 

19,704 4,779 -25,660 -5,398 -
3,249 

16 .005 

Pair 
4 

Pretest.X4 - 
Posttest.X4 

-8,647 8,321 2,018 -12,925 -4,369 -
4,285 

16 .001 

 

The enhancement of strength in general and its variants such as maximum strength 

specifically, both in the upper and lower body, have a marked positive influence on the 

different techniques that make up the freestyle swim. This happens both at the beginning 

of the snatch block, as well as the turn and the general performance of the swimmer, as 

stated by Keineret al., (2021). This is an element that can be reinstrengthd by 

integrating other directly related physical abilities, such as motor coordination 

(Duchimasa et al., 2015; Seifert, Carmigniani, 2021).  

On leg training days, traditional exercises such as lunges, squats, and deadlifts were 

performed. In addition, in the functional exercises, jump squats, burpees, jumps 

(vertical, long, alternate legs, skier) were worked on, among other exercises to 

potentiate the strength work in the leg muscles (quadriceps, hamstrings, calf muscles, 

adductors and buttocks).  

In the same way, traditional exercises such as incline press, flat press, military press, 

lateral raises were trained in the pushing exercises. In the same way, functional 

exercises such as T-bends, dips, and wall throws were performed, since these exercises 

focus on working muscles such as the pectoral, triceps, and deltoid muscles. On the 

other hand, pull training trained exercises such as horizontal rowing, T-bar rowing, 

pullover rowing, bicep curls, along with functional exercises such as banded explosive 

rowing, pull-ups, and lower back rows. A focus is achieved on the muscular work of the 

back and biceps. In the same way, exercises were carried out in the training sessions to 

strengthen the middle area of the abdomen, focused on work on rotation and abdominal 

rigidity.  

Within the analysis of the tests carried out on the population studied, it was possible to 

determine that the physical capacity of the strength was not adequate for the standard 

requirements of the swimmer. It is for this reason that a functional training plan focused 

on strength was carried out, which is considered a favorable test result in its second 

moment of application. This allows determining that strength work is important to 

achieve high sports performance.  
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All these exercises were performed using dumbbells, bars, rubber bands, kettlebells and 

other accessories that allowed the established planning to be fulfilled. However, as 

recommendations of the present research, the following should be considered:  

• Extend the study to a larger sample.  

• Conduct specific research for the female gender.  

• To compare the effects of functional training in other study categories, verifying 

the existence or not of significant effects by age ranges.  

• Carry out a quasi-experimental type of research.  

  

CONCLUSIONS  

In conclusion, the work of the physical capacity of the strength, allows having a better 

physical condition in swimmers as shown by the different research sources consulted. 

This favorably contributes to working on exercises that are adapted to the sport in a 

specific way in order to train the strengthening of the muscles involved in swimming.  

As an alternative proposal, it is recommended that the coaches of the Varadero club 

carry out a plan that considers the work of strength in athletes to partially support 

functional training.  
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