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Abstract 

Flexibility is one of the physical capacities associated with improved performance in jazz 
dancers girls. However, jazz training being a complex physical activity is not only based on 
flexibility training, it also focuses on the development of motor skills, technique, posture, and 
rhythm. Therefore, it is important to demonstrate whether a passive stretching training, with 
minimum frequency, generates favorable results on flexibility. The purpose of this study is to 
determine the effect of flexibility training on active and passive range of motion (ROM), as 
well as joint mobility in girls jazz dancers by chronological caracterizar la muestra age group. 
30 jazz dancers with an average age of 8.5 ± 1.6 years with no more than four years practicing 
professional sports practice, enrolled in an integrative flexibility training program developed 
once a week for 12 weeks, and were assessed for active and passive hip joint mobility through 
goniometry in conjunction with six flexibility tests. There was an increase in all flexibility 
variables with a moderate size-effect, except for the joint ROM in active and passive left 
abduction and active right flexion, which had a high effect. In conclusion, training focused on 
static exercises can be considered an effective strategy to develop ROM, because it's possible 
to increase flexibility and stretch in lower extremities with a frequency of once a week in jazz 
dancing girls. 
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Resumen 

La flexibilidad es una de las capacidades físicas asociadas con la mejora del rendimiento en 
las niñas bailarinas de jazz. Sin embargo, el entrenamiento del jazz al ser una actividad física 
compleja no solo se basa en el entrenamiento de la flexibilidad, también se centra en el 
desarrollo de las habilidades motoras, la técnica, la postura y el ritmo. Por lo tanto, es 
importante demostrar si un entrenamiento de estiramiento estático de frecuencia mínima, 
genera resultados favorables en flexibilidad. El propósito de este estudio es determinar el 
efecto del entrenamiento de flexibilidad sobre el rango de movimiento (ROM) activo y 
pasivo, así como la movilidad articular en bailarinas de jazz de niñas por cronológico para 
caracterizar la muestra de grupos de edad. 30 bailarines de jazz con una edad promedio de 8.5 
± 1.6 años con no más de cuatro años practicando deporte profesional, inscritas en un 
programa de entrenamiento de flexibilidad integral desarrollado a realizarse una vez por 
semana durante 12 semanas. Se les evaluó la movilidad articular de cadera de forma activa y 
pasiva mediante goniometría junto con seis pruebas de flexibilidad. Hubo un aumento en 
todas las variables de flexibilidad con un efecto de tamaño moderado, excepto el ROM 
articular en abducción izquierda activa y pasiva y flexión derecha activa, que tuvo un efecto 
alto. En conclusión, el entrenamiento centrado en ejercicios estáticos puede considerarse una 
estrategia eficaz para desarrollar el ROM, y  aumentar la flexibilidad así como los 
estiramientos en el tronco inferior con una frecuencia de una vez a la semana en las bailarinas 
de jazz. 
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 Introduction 

The current viral epidemic due to covid-19 has largely modified the lifestyles of the 

population worldwide. During social isolation, there has been a significant decrease in 

physical activity and an increase in sedentary behavior (Castañeda-Babarro, Arbillaga-Etxarri, 

Gutiérrez-Santamaría & Coca, 2020). Recently, the World Health Organization (2020) has 

proposed new guidelines to increase levels of physical activity and decrease sedentary 

behavior. However, faced with this new viral outbreak, the practice of physical activity and 

sport needs to be adapted from home or should be carried out with protective measures in safe 

spaces, which mainly include the use of a mask, keep a distance between 1.5 to 2 meters, 

prioritize individual training activities and reinforce hygiene measures (Kalazich, et al., 

2020). 

On the other hand, leading organizations world wide have recommended the practice 

of physical activity, including muscle strengthening exercises such as jumping, squats and 

push-ups, aerobic exercises such as jogging, walk around the house and dance, and flexibility 

exercises and stretching (Rodríguez, Crespo, & Olmedillas, 2020). Dancing is one of the 

activities that can increase satisfaction (Abilleira, Fernández-Villarino & Prieto-Troncoso, 

2017), well-being, motivation, adherence to physical activity, improve motor control, balance, 

kinesthetic awareness, and flexibility (Sabaananth, 2021). 

One of the physical activities, that generate greater adherence in girls are those based 

on rhythmic recreational activities In a study carried out by Salazar, Juarez, Andrade, Peña, 

Arellano and Hernández, (2016) where they described the perception of the benefits that 

stimulate sports and recreational activities in physical-motor, cognitive, social and 

interpersonal skills, finding that the aerial dance was the discipline that develops more 

physical-motor skills at a perceptual level compared to other sports taught in a summer 

course. 

Among dance disciplines, Jazz is one of the fuller which involves specific techniques 

are required such as classical ballet, corporal expression, contemporary dance, and gymnastic 

elements (Infante, 2019; Gioia, 2013), where flexibility is an element significant to be able to 
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develop it properly (Morillas, 2019) since it requires a high degree of complexity, precision, 

coordination and aesthetics (Colcha, & Ortiz, 2018). It was observed in female dancers aged 8 

to 16 years old who performed jazz, specific anatomical characteristics in comparison to non 

dancer girls, such as major range of motion (ROM) in the lower back and hamstrings as age 

increases and stable levels of ankle plantar flexion and hip external rotation (Steinberg, et al., 

2006). 

Physical capacities are developed according to training, which is suggested to be 

carried out during the sensitive phases of development (Ramos, & Taborda, 2001), coinciding 

with this fact, Bolívar, Cardona, Naranjo, and Rodríguez, (2018 ) mention that it is around 12 

years of age when the period of completion of the development of physical capacities is 

reached; however, some authors suggest that the main progress in physical capacities is 

generated during puberty (Guillamón, Cantó, & López, 2018; Márquez & Celis, 2016). In 

flexibility, elongation occurs in muscle and tissue intramuscular connective tissue rather than 

the tendon, which is substantially stiffer than muscle (Hernández, 2007). 

It has been documented that flexibility development took place mostly between 6 to 12 

years, which is a sensitive period for somatic and morphological changes (Malina, Bouchard, 

& Bar-Or, 2004). Different studies based on stretching training programs have observed in 

this range of age an increase in flexibility levels in the experimental groups with respect to 

control groups (Donti, Papia, Toubekis, Donti, Sands, & Bogdanis., 2018; Mayorga-Vega, 

Merino-Marban, Sánchez-Rivas, & Viciana, 2014; Coledam, Arruda, & Oliveira, 2012). 

Flexibility is perhaps the capacity most important in dance since it has functional links 

with the dancer's technique and alignment, besides it provides the aesthetic function that it 

requires (Cervantes, 2017) and that involves a full ROM, without restrictions or pain, 

influenced by muscles, tendons, ligaments, bone structures, adipose tissue, skin and 

associated connective tissue, which allows movements with the maximum possible range 

without suddenness and with no harm (Hernández, 2007; Ubaque, 2019). However, flexibility 

is usually one of the least studied and stimulated during training (Hernández, 2007; Soto, 

2015) and which tends to decrease with age if it is not given adequate importance (Sánchez, 

Ramírez, & de Ávila, 2020). 
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Flexibility, such as aerobic capacity, can quickly deteriorate during detraining 

(Hernández, 2007). Mayorga-Vega, et al. (2014), found that an eight-weeks stretching 

training program, two sessions per week, can improve the hamstring extensibility in children, 

but after five weeks of detraining the flexibility levels drop back to the baseline line. 

Recommendations for minimizing the effects of detraining, particularly during social 

isolation, have been presented in disciplines such as soccer, powerlifting, and combat sports 

for adolescents and adults (Herrera-Valenzuela, Valdés-Badilla, & Franchini, 2020; 

Domínguez, Arjol, Crespo, & Fernández, 2020).  

The sports situation has been limited in the use of sports spaces and training times 

derived from the restrictions due to the COVID-19 pandemic, so it is important to promote 

effective methodologies that maintain and improve physical capacities. Although, the 

evidence in jazz dancing children is limited on the prescription of minimal-sufficient exercise 

to maintain physical fitness, particularly flexibility, which is one of the main components in 

this discipline and has already been addressed previously. The present research aims to assess 

the effect of a flexibility training based on static exercise on active and passive ROM and 

joint mobility as a function of chronological age, in girls Jazz dancers with only one weekly 

session. 

 

Material and method 

This quasi-experimental study was registered and approved by the Scientific 

Committee of the Faculty of Physical Culture Sciences under folio number 13022018-118. It 

adheres to the guidelines of the Declaration of Helsinki (World Medical Association, 2017) as 

well as the regulations of the General Health Law on Research for the Health of the United 

Mexican States (DOF, 2014). All participants granted their consent of voluntary participation 

and parents/guardians signed the respective informed written consent. 

A total sample of 30 girls selected by the convenience with an average age of 8.5 ± 1.6 

years with no more than four years practicing professional sports practice, with a sports 

consolidation in the practice of jazz, without orthopedic antecedents or with injuries that 
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prevented evaluations and training, neither girl had presented menarche. These girls were 

invited to participate through their coach and with the authorization of their tutor. 

The passive hip extension test, passive hip abduction test, passive straight leg 

elevation test are probably the most used, these measurement methods are being employed to 

evaluate iliopsoas, adductor, hamstring, rectus femoris, respectively. Despite being indirect 

measures, the main American medical organizations consider them appropriate (American 

Academy of Orthopedic Surgeons, 1965; American Medical Association, 2001). 

Despite the fact that in clinical evaluations, the reliability of a measure is determined by 

human factors such as experience or training in the administration of the test, variations in the 

evaluation methodology and variability related to the participant and/or the instrument used. 

The inclusion criteria were that each participant was duly registered in the dance 

academy where the training would be applied; that the parent or tutor sign the consent letter, 

that they comply with all the initial and final evaluations, as well as a minimum attendance of 

80% to the training. The exclusion criteria were that the participant attends another dance 

academy or that they dance in a professional or semi-professional way; that they practice 

some other type of sporting activity during this time -since only the effect of the training will 

be evaluated without any confusing variable as another class could bias the results-, as well as 

that the participant suffered some motor disability or injury that prevented him from attending 

the training. 

The evaluations were conducted by two professionals related to the area (one 

performed the tests and the other ensured the proper testing position of the participants during 

the evaluation). They were held in one session at the same time of day and under the same 

environmental conditions as the rest of the participants. The landmarks (greater trochanter, 

lesser trochanter, acromion, iliac crest) were marked with semi-permanent ink to minimize 

confusion. Each stretching session and evaluations was performed at a similar time of day for 

each participant. 

The study variables such as weight and height were evaluated with the Inner Scan 

Body Composition Monitor BC-568; to do this, the girls were asked to stand barefoot on the 

equipment's foot position indicator. Height was determined with the manual stadiometer, 
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using the technique of the International Society for the Advancement of Kinanthropometry 

(Stewart, Marfell-Jones, Olds & Hans, 2019). 

The participants were familiarized with how to undergo the flexibility tests to reduce 

the influence of learning on the measurement, after the familiarization protocol was 

concluded, each participant completed each of the tests. 

Before conducting the initial evaluations, the participants were asked to perform 

jumps on one leg, hit a ball and climb a wooden training cube, to observe which is their 

dominant limb, since Batista, Bobo, Lebre, and Ávila-Carvalho (2015), mention that the 

dancers have a dominant asymmetry. The limb on which at least two of the three tests were 

performed was designated the dominant limb. To assess hip flexibility, tests previously 

performed on elite Spanish athletes were taken as specific tests (Gómez-Landero, López, & 

Vernetta, 2013) using a wooden box, Mediagauge digital goniometer, and Lufkin brand 

metallic tape. 

The joint angle assessment (JAA) was performed with the following tests: Deep body 

flexion,  dorsal flexion, trunk forward flexion, spagat, abduction and hip flexion which show 

a high level of confidence (Cejudo, de Baranda, Ayala & Santonja, 2015; Estrada, 2018, 

Rodriguez, 2020). 

Deep body flexion, the girl in a sitting position must have flexed her trunk forward 

without flexing her legs, extending her arms and the palm of her hand on the strip positioned 

in the wooden box, trying to get as far as possible. For the trunk forward flexion, flexion the 

standing girl must have flexed the trunk down without flexing her legs, extending her arms, 

and trying to get as low as possible. 

For the dorsal flexion, previously the coxofemoral joint and the lateral epicondyle of 

the humerus were indicated; then, the distance between these points and the floor was 

measured with the metallic tape. Lateral split the lowest point of the body (lower edge of the 

pubic symphysis) was assessed with the metal tape with the floor in a horizontal plane. 

For the abduction, the axis of the goniometer was placed in the center of the 

anterosuperior ilea crest (ilium); the girl was asked to generate adduction to take the value 

both actively and passively. Hip Flexion, the goniometer was placed at the center of the ileac 
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crest at the height of the ischium, the girl was asked to flex her leg to take the value both 

actively and passively. It is possible to see an example of these measurements (figure nº 1). 

 
Figure n.º1: Exemplification of evaluations. In figure 1 it is possible to appreciate the way in which they 

were carried out. 

 

The flexibility training consisted of 12 exclusive sessions, often once a week with the 

structure proposed by Oliva (2007), who mentions that three phases must be understood in the 

teaching of physical and sports education: Initial phase (warm-up ), central phase 

(development) where the main exercises are carried out with greater effort and final phase 

(calm down). The justification of a good warm-up before sports practice is essential for the 

development of the central phase, as well as the return to calm, understood as favoring a 

better dynamics of the efforts, both at the initial level of the work that favors intense efforts 

later, as well as recovery (Ruiz, 2008). 

Initial phase: Each session began with a specific warm-up for jazz dance which lasted 

about 10 minutes. The girls geted in 5 lines to do the first exercises, made movements like 

displacements, crawl  and jumps to elevate body temperature and blood flow. Later they made 

a circle where the instructor stood in the center and through direct command indicated 

movements of joint lubrication movements, 8 repetitions for two series following the natural 

movement according to the joint.  

Central phase: the 12 exercises described below were performed without ballistic 

movements, holding the position for 20 seconds at the moment of exhalation. Total 

accumulated stretching time is 16 minutes per set. The complete session was about 48 
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minutes. Due to other studies (Hatano, Suzuki, Matsuo, Kataura, Yokoi, … & Iwata, 2019; 

Takeuchi, & Nakamura, 2020) showing that it is possible to improve flexibility with shorter 

times per session, a methodological design was proposed where training sessions are 16 

minutes in order to reduce training days trying to obtain similar results. The typology and 

order of the exercises were designed according to the objective of the study and the 

methodology proposed by the authors mentioned above, where the main focus is flexibility in 

the hip. 

Trunk flexion to the front: they touched the tips of their feet; with their legs shoulder-

width apart. 

Trunk flexion to the front: they touched the tips of their feet for ten seconds on each 

side, then, in this same position, they touched the tips of their feet with the opposite hand for 

one second on each side for 20 repetitions. Legs wide apart. 

Trunk flexion to one leg touching the tip of their foot with both hands for ten seconds 

with each leg; in a sitting position. Legs wide apart. 

Trunk flexion to the front; head, chest, and abdomen trying to touch the ground, with 

the arms stretched in front trying to reach the furthest thing from the body; in a sitting 

position, with arms crossed in front, while with the opposite arm they applied resistance; in 

cross-legged position (butterflies) head down; in a kneeling position, with the buttocks 

touching their heels, the trunk was flexed in front with the arms also stretched out in front and 

the head down; double-sided splits, squats, and sustained back arches. All of them performed 

one by one for four series. 

Final phase or closing: it consisted of a stretch aimed at flexibility which was made up 

of a series of supervised exercises and directed by the correct execution of these (Figure n° 2) 

about the last 1 minutes of the set. In the final part of the class, the participants performed 

balancing movements and more toning movements, mainly involving the flexibility of the 

lumbar spine and the hip according to Takeuchi and Nakamura (2020) who show that with 20 

seconds of static stretching  it is possible to improve hip flexibility. All movements were 

associated with breathing, generally taking place at the moment of exhalation. At the end of 

these 12 sessions, the final flexibility diagnosis was made again. The active stretches 

performed by the time in which the position was held (figure nº 2) 
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Figure n.º 2. Specific stretch for flexibility preparation. In this figure you can see the active stretches 

performed by the time in which the position was held. 

 

Statistic analysis 

All variables were reported in means and standard deviation, before and after physical 

training. The t Student test was applied for related samples to identify the changes in each of 

the flexibility variables due to the training effect. Besides, the effect size was estimated based 

on the calculation of Cohen's d and was classified as low <0.35, small from 0.35 to 0.79, 

moderate from 0.80 to 1.49, and high ≥1.5 based on the recommendations of the National 

Strength & Conditioning Association (Rhea, 2004). 

On the other hand, two groups were generated based on chronological age: the 7 to 9-

year-old group (G-07-09) and the 10 to 12-year-old group (G-10-12), to identify the inter-

subject effect of chronological age on the changes in each of the flexibility variables due to 

physical training, based on a repeated-measures analysis of variance (ANOVA). All tests 

were performed at a 95% confidence level. 

 

Results 

The average and standard deviations of each of the flexibility variables before and 

after the intervention, where it can be observed that there were changes in all the variables 

(p<0.01), except in the passive adduction movements. and active right hemisphere (table nº 

1). Based on the effect size, it could be observed that the greatest changes were in the passive 

and active adduction movements of the left hemisphere (2.3 and 1.9, respectively), and in the 
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active right flexion JAA movement (1.8); followed by JAA passive right flexion, JAA active 

left flexion and JAA passive left flexion, with an effect size of 0.97, 1.18 and 1.12, 

respectively. 

 

Table nº 1. Mean, standard deviation and effect size of the flexibility variables before and after training. 

Variable 
Pre-training Post-training 

Mean  SD Error 
CI at 95% 

t 
value 

P 
valu

e 

Size 
effect 

Mean SD Mean SD lower upper    

Deep body flexion 
(seatting) 

10.2 4.9 11.1 5.0 -0.90 0.26 .058 -1.02 -0.78 -15.39 .000 0.18 

Trunk forward flexion 
(coxo-femoral)  

40.6 4.1 43.9 4.9 -3.29 2.63 .588 -4.52 -2.05 -5.59 .000 0.73 

Trunk forward flexion 
(lateral humeru´s 
epicondyle)   

25.6 4.5 28.7 5.2 -3.08 3.44 .770 -4.69 -1.47 -4.00 .001 0.64 

Standing trunk flexion 5.9 4.1 7.9 3.7 -1.99 1.00 .224 -2.45 -1.52 -8.86 .000 0.51 

Spagat  11.3 6.1 8.4 5.4 2.85 2.20 .491 1.82 3.88 5.81 .000 -0.50 

Active left abduction 78.1 11.1 101.4 9.1 -23.27 13.46 3.010 -29.57 -16.97 -7.73 .000 2.30 

Passive left abduction 99.7 16.5 125.0 10.2 -25.30 18.36 4.106 -33.89 -16.71 -6.16 .000 1.90 

Active right abduction 91.5 28.4 99.0 11.2 -7.54 29.87 6.679 -21.52 6.44 -1.13 .273 0.38 

Passive right abduction 119.6 37.5 123.5 10.9 -3.90 34.49 7.712 -20.04 12.25 -0.51 .619 0.16 

JAA active right leg flexion 93.0 7.8 108.2 8.5 -15.17 8.25 1.844 -19.03 -11.31 -8.23 .000 1.86 

JAA passive right leg 
flexion 

127.2 15.0 141.9 15.4 -14.75 7.93 1.773 -18.46 -11.04 -8.32 .000 0.97 

JAA active left leg flexion 95.7 18.4 115.7 15.4 -20.03 11.95 2.673 -25.62 -14.44 -7.49 .000 1.18 

JAA passive left leg flexion 125.5 10.3 136.9 10.2 -11.46 7.76 1.735 -15.09 -7.82 -6.60 .000 1.12 

SD= Standard deviation. CI= Confidence interval. JAA= Joint Angle Assessment. 

     

On the other hand, when performing the repeated measures ANOVA, it was observed 

that the changes in the variables of dorsiflexion (coxofemoral), dorsal flexion (lateral 

epicondyle of the humerus), and active left flexion in the JAA are a function of chronological 

age. The summary of the models is displayed (p <0.05). For dorsiflexion (coxofemoral), 

improvements were found in both chronological age groups; however, the largest effect size 

was observed in the G-10-12 (p <0.001) with 1.1, considered moderate (Table nº 2) 
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Table nº 2. Tests of the inter-subject effects of chronological age on changes in flexibility 
variables due to physical training. 

Source  

Sum of 

squares 

type III 

fd 
Mean 

square 
F p value 

Dorsal flexión 

 (coxo-femoral) 
Intersection 71453.6 1 71453.6 3052.1 .000 

Chronological age 289.8 1 289.8 12.4 .002 

Error 421.4 18 23.4   

Dorsal flexion  

(humeru´s lateral epicondyle)   
Intersection 29620.6 1 29620.6 949.9 .000 

Chronological age 217.8 1 217.8 7.0 .017 

Error 561.3 18 31.2   

JAA active left leg flexion 

Intersection 449528.1 1 449528.1 1184.1 .000 

Chronological age 2757.3 1 2757.3 7.3 .015 

Error 6833.4 18 379.6   

Chronological age was measured ordinally in two groups: Group 1: 7-9 years, Group 2: 10-12 
years: FI=Freedom degree. 

 

Furthermore, for dorsiflexion (lateral humerus epicondyle), only in G-07-09 

significant differences were found due to training (p = 0.003); and for active left flexion JAA, 

changes were observed in both age groups; however, the greatest improvements in flexibility 

were in G-07-09 with an effect size of 2.1, considered high (table nº 3). 

 

Table nº 3. Mean, standard deviation and effect size of the pre and post training flexibility variables by chronological age group. 

 Pre-training Post-training 
Mean SD Error 

CI at 95% 
T value 

P 
value 

Size 
effect 

  Mean SD Mean SD Lower Upper 

Dorsal flexion  

(coxo-femoral) 
            

G-07-09y (n=11) 38.8 3.0 40.8 2.6 -2.0 1.5 0.46 -3.03 -0.97 -4.30 0.001 0.71 
G-10-12y (n=9) 42.8 4.2 47.6 4.5 -4.9 2.9 0.97 -7.01 -2.62 5.02 0.001 1.10 
Dorsal flexion  
(humeru´s lateral 
epicondyle)   

            

G-07-09y (n=11) 23.5 2.6 26.5 2.9 -3.0 2.5 0.76 -4.70 -1.30 -3.90 0.003 1.09 
G-10-12y (n=9) 28.1 5.1 31.3 6.2 -3.2 4.5 1.49 -6.61 0.28 -2.12 0.067 0.57 
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JAA active left leg 

flexion 
            

G-07-09y (n=11) 
86.4 

13.
1 

110 8.9 -23.6 17.7 4.42 -33.50 -5.30 -5.30 0.001 2.15 

G-10-12y (n=9) 
107 

18.
1 

123 19 -15.7 5.6 1.87 -19.97 -11.36 -8.39 0.001 0.84 

SD= Standard deviation; CI= Confidence interval; Chronological age was measured ordinally in two groups: Group 1: 7-9 years, 
Group 2: 10-12 years: 

 

Discussion 

Flexibility is one of the physical capabilities that is quickly lost with detraining (Díaz, 

2006), so its training is important for all the benefits obtained, already discussed above. 

During the current COVID-19 pandemic, levels of physical activity have reduced 

considerably, and a decrease in physical fitness is expected. Because of this, it is important to 

propose more efficient methodologies for the practice of physical activity, guaranteeing the 

maximum benefits with the minimum risks. On the other hand, we consider that the present 

training program can be carried out within the new recommendations for a safe return to 

physical activity spaces, as well as from home. 

 

Although flexibility work is basic for both men and women, this work was only 

performed on women. This is because in Mexico the inclusion of different activities is limited 

by a stereotypical practice of physical activity where men prefer activities such as soccer or 

American football, baseball, karate, while women lean towards volleyball, yoga, spinning, 

aerobics or dance activities (Dosal, Mejia, & Capdevila, 2017). Nevertheless it would be 

interesting to evaluate the effect of training programs focused on flexibility in men. 

The present work is one of the first studies to analyze the effect of physical training 

based on postural hygiene exercises and stretching on the active and passive range of mobility 

in girls jazz dancers, concerning their chronological age; where a significant increase was 

observed in all flexibility variables, except both active and passive adduction of the right 

hemisphere. Likewise, in the dorsal flexion of the coxofemoral, dorsal flexion of the lateral 

epicondyle of the humerus, and active left flexion JAA, the improvements were in function of 

chronological age only; where, the greatest gains in the dorsal flexion of the coxofemoral 

were observed in the subgroup of age 10 - 12 years, while, in the other two measurements, the 

main gains were in the subgroup of 7 to 9 years. 
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It has been observed in the literature how regular dance practice at an early age has 

benefits at the motor level. Polak and Wojtuń-Sikora (2020) observed increases in flexibility, 

balance, strength, and agility in girls aged 7 to 10 years due to the effect of dance-based 

physical activity.  

Among all the dance activities, Jazz seems to be an optimal strategy to increase levels 

of physical activity at an early age. O'Neill, Pate, and Hooker, (2012) observed higher levels 

of vigorous physical activity in girls aged 11 to 18 who performed Jazz compared to those 

who performed ballet; likewise, those who have more time invested in dance training 

presented greater moderate-vigorous physical activity compared to those with less time 

training. On the other hand, dancing is one of the most preferred activities in girls, which 

fosters greater motivation and adherence to physical activity programs (Resaland, et al., 

2018). 

Some researchers such as Akagi and Takahashi (2014); Blazevich, et al., (2014); 

Guissard and Duchateau (2004); La-Roche and Connolly (2006) and Umegaki et al., (2015) 

mention that the benefits in joint mobility obtained through flexibility training are possible, 

however, the methodology used and the training time is different, so the present study shows 

that it is possible to increase flexibility with only one session per week. However, authors 

such as Halbertsma and Göeken (1994) and Weppler and Magnusson (2010), agree that the 

mechanisms that point to increases in ROM are uncertain concerning training since the 

neurological and physiological adaptations are different depending on the ages, populations 

and even more so the different training sessions, agreeing that this effect may be possible due 

to changes in the nervous system and that this has a direct effect on ROM. 

Studies on flexibility, such as that of Galvez, Tequiz, Chichiaza, Terpan, Rodríguez 

and Carchipulla, (2020) after performing four specialized mesocycles in gymnastics training, 

show flexibility increases in children; as well as Brusco, Blazevich & Pinto (2019), who 

conclude that after a six-week training it is possible to reach significant changes in ROM, 

obtaining significant values as in the present study, but in a greater number of training times. 

Diaz (2013) found flexibility improvements after a dance training lasting three months, which 

was not focused on developing this capacity; however, in the study by Niaradi and Batista 
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(2018), after developing a holistic gymnastics program once a week, observed significant 

flexibility changes with a low-frequency training, which coincides with our study. 

When it comes to short training periods, studies such as that by Takeuchi and 

Nakamura (2020) show that with 20 seconds of static stretching at the high intensity it is 

possible to improve hip flexibility, eliminating the stiffness of the hamstrings muscle-tendon 

unit, a situation that occurred in our study with the same duration of sustained stretching, thus 

achieving a moderate and high effect, and this improvement could be attributed to the age of 

our study participants. 

In the study by Hatano et al., (2019), after aiming to determine the effects of static 

stretching on the hamstrings and the duration of these effects, they were able to observe that 

with 300 consecutive seconds of passive stretching, valued at 10, after 20 and 30 minutes, 

changes in ROM were observed. Although in our study it was 16 minutes per series, it should 

be noted that a greater number of exercises were contemplated, since it was sought to increase 

the flexibility of the hip in a general way, evaluated through six different tests, so that a 

greater number of positions were necessary to achieve the objective. Body composition and 

morphological conditions of the dancers could affect the flexibility development (Silva, & 

Bonorino, 2008) so that in future studies it would be convenient to assess these 

characteristics. 

In relation to the comparison of different methods to develop flexibility, works by 

Lykesas, Giossos, Chatzopoulos, Koutsouba, Douka, and Nikolaki (2020) point out the 

importance of warm-up focused on static flexibility for sessions that involve working at the 

maximum of the joint range, unlike dynamic flexibility, proposed for sessions where the joint 

range requirement will be lower. Delmiro and Pinto (2020) used the proprioceptive 

neuromuscular facilitation method in jazz dancers, where no significant difference was 

observed when compared with the results with static flexibility. 

The present research presents some limitations. The lack of a control group made it 

impossible to completely conclude that the improvements in the different flexibility variables 

were due to training; however, these types of pre-post designs can provide important results. 

Also, the maturation state of the participants was not measured, which may provide more 
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information than chronological age, so it is recommended that the maturation state be 

considered in future studies. 

 

Conclusion  

In conclusion, training focused on static exercises can be considered an effective strategy 

to develop ROM, increasing flexibility and stretching in lower extremities with a frequency of 

once a week in jazz  girls dancers aged 7 to 12 years, achieving effects mainly in the non-

dominant side. In Addition to observing a greater response to static flexibility training in the 

group of 10 to 12 in hip joint and foot joints than in the group of 7 to 9 years. 
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