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RESUMEN

Objetivos: Se evalud la amplitud del movimiento articular mediante Goniometria y pruebas musculares como prueba de Ober,
prueba de Thomas, prueba de Ely, prueba de flexion-extension de hombro y prueba de flexion-extension de tronco. Métodos:
La investigacion fue de enfoque cuantitativo, disefio longitudinal, temporal, ininterrumpido en dos medidas repetidas, es decir,
pretest y postest con un grupo control, cont6é con la participacion de 27 deportistas de Lucha Libre, fueron asignados a 3
grupos, el grupo A realizd estiramientos dinamicos, el grupo B, estiramientos estaticos y el grupo C (control) que realizd
entrenamiento regular. Los participantes del grupo de intervencion hicieron ejercicio 5 veces por semana durante 2 meses,
con un total de 24 secciones. Resultados: La amplitud del movimiento articular del grupo A, tuvo mayor significancia con
un aumento en la amplitud de 16 movimientos, en un 31,3%, seguido del grupo B con la mejora en 7 movimientos articulares
en un 13,7% y finalmente el grupo C con solo 3 aumento del rango de movimiento articular, un 5,8%. Los resultados de las
pruebas estadisticas de Levene, Kruskal-Wallis, Mann-Withney y Wilcoxon mostraron que existieron diferencias
significativas en las variables. Conclusion: La implementacion del programa de flexibilidad logré un aumento en la amplitud
de movimiento articular entre la medicion POST con respecto al PRE. Los estiramientos dindmicos son mas efectivos.

Palabras clave: Ejercicios de estiramiento muscular, elasticidad, condicion fisica, ejercicios de calentamiento, lucha olimpica.
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INTRODUCTION

Flexibility is defined as the ability to move one or
more joints. Joints through the entire range of
motion required for a specific activity or action, is
one of the main elements of fitness for elite
athletes !. A limited range of motion is considered
one of the main factors of intrinsic and modifiable
risk of the most prevalent sports injuries. In
addition, in certain sports, having high range of
motion values in most movements is essential for
the execution of sports gestures. Therefore, it is
necessary to assess the range of movement,
especially of the main joints of the lower extremity
due to its high rate of injuries 2.

The sport of Fight classified as a combat sport
based on a system of weight categories that tries to
balance the physical potential between rivals and
therefore increase the percentage of performance;
The ability to establish optimal joint mobility
indices will be one of the elements that together
with other performance factors such as physical
preparation, resistance, strength, speed, flexibility,
technique, among others. They will determine the
degree of efficiency in the execution of the

demands that are demanded during sports practice
3

For this reason, the knowledge of the optimal
values of Range of Movement (ROM) in sports
can be an advance in the world of physical and
sports preparation, since it will allow achieving
sports success. In addition, these reference values
may be used to set specific quantifiable objectives
in flexibility training as a basic physical quality to
optimize sports physical-technical performance *.

According to the above, it is important to apply
activities aimed at improving and maintaining
flexibility, through a flexibility program that
promotes the best physical performance and favors
physical performance and reducing the risk of
injury. That is why, in the current work, he intends
to study the possible effects of a flexibility
program on the amplitude of joint movement in the

359

J. MICROBIOL. & HEALTH EDUC.

usual practice of Olympic Wrestling in the Bolivar
League.

METHODOLOGY

Two records were taken, one pre-test and the other
post-test, with a control group as similar as
possible to the treated group, with observations
recorded at the same time and under the same
circumstances as the treatment group. The
measurements were carried out in a controlled
manner under the same period of time and
laboratory conditions. An attempt was made to
randomize without stratifying the population, with
the final size of the groups being unbalanced;
however, the data analyst was blinded to avoid bias
in the analysis of the results.

The study was applied to 27 individuals divided
into three groups: Group A, 9 athletes, who
received the dynamic flexibility intervention,
Group B, 9 athletes with the static flexibility
intervention, and finally Group C, 9 athletes, who
were of the control group, they performed the
usual warm-up, led by one of the athletes under the
supervision of the coach. And the first two groups
led by two researchers. Three individuals were lost
to follow-up for reasons unrelated to the study.

For the pretest and posttest, anthropometric
measurements, goniometry with a Baseline brand
goniometer, muscle retraction tests such as the
Ober, Thomas, and Ely tests, shoulder flexion-
extension and trunk flexion-extension tests were
performed °. The evaluation was carried out by one
of the researchers who received training on how to
correctly measure the amplitude of joint mobility
and the level of muscle retraction, by an expert
person who has made more than 2,000
measurements in Goniometry as well as muscle
retraction tests.
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Two large and small goniometers were used with
the objective of greater precision in the results of
the measurement of joint mobility. It consists of
the following steps: Explanation of the method,
Position of the examinee according to the segment
to be evaluated, Stabilization of the proximal
segment, palpation and identification of the bone
landmarks, alignment of the goniometer with the
bone landmarks, measurement of the joint
movement arc, reading of the result of the
measurement, recording of the measurement,
comparison with normal values and finally
comparison with scales .

The Ober test: Evaluates the presence of retraction
in hip abduction, the athlete was positioned in
lateral decubitus, on the side that is not going to be
explored 7. The Thomas Test: It was performed to
assess the existence of retraction or contracture of
the hip in flexion, especially of the Psoas-iliac
muscle. Evaluate the opposite hip to the one that is
mobilized. It was evaluated by positioning the
athlete in the supine position with the lower limbs
aligned and supported on the stretcher ®. The Ely
Test: It was carried out with the objective of
evaluating the flexibility of the quadriceps muscle,
indicating the athlete to be placed in the prone
position, with the arms aligned to the body . And
the shoulder flexion-extension test: one arm is
brought above the shoulder trying to put the hand
above the shoulder blade, while the other arm is
flexed behind and below the back and trying to
touch hands behind back °.

The intervention consisted of a supervised
stretching program, designed by different
bibliographic references of exercise programs of
studies already carried out. Composed of 24
sessions, carried out for 2 months, 5 times a week,
lasting 20 minutes after finishing the fight training.
The stretches were organized progressively
according to the level of difficulty (easy, medium,
and advanced) that changed levels every 2 weeks.
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The usual warm-up to increase muscle temperature
begins at 5:00 Pm, with a total duration between
20 and 30 minutes, led by the team coach,
consisting of general exercises such as general
joint mobility, cardiovascular and muscle strength
exercises to In this way, activate the
neuromuscular system and thus carry out good
motor coordination and complex skills that are
necessary when repeated, that is, the sporting and
technical fighting gesture, for example: grip,
knockdown, semi-turns, sweeps, etc.

Once the program was completed, a second data
collection session (final evaluation) was carried
out by the same evaluator and the goniometry and
anthropometric measurements, and muscle
retraction tests were carried out under the same
conditions as the first evaluation. During the
process, the loss to follow-up of the members of
the different groups was systematized. Finally, the
measure to know the efficacy was established in

those athletes who remained in the study
throughout.
The statistical treatment of the information

includes a descriptive analysis and a review of the
initial conditions of the athletes. Subsequently,
hypotheses are evaluated in order to verify if there
are statistically significant differences between the
groups when applying the treatments. Non-
informative variables for the analysis are
considered gender and frequency of practice since
they are the same for all athletes. The total number
of variables considered is 57, 6 dealing with
sociodemographic questions and 51 on measures
of joint movements. The statistical analysis is
carried out in the free software R-project. With the
Levene tests, which measured the homogeneity of
the variables, Kruskal-Wallis used to identify the
groups, Mann-Withney was used to measure 2 to 2
variables between the different groups, and
Wilcoxon for the analysis of the results in Pre and
Post measurements.
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RESULTS

Initially, the summary measures of the characterization
variables of the observed individuals are presented.
The closeness of the average values with the median
value suggests a similarity of the individuals within the

Table 1. Distribution of groups
Tabla 1. Distribucion de grupos
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groups in these variables at the beginning of the study.
Likewise, the similar values of the variables between
groups suggest a similarity between groups. It is
observed that the ages of the participants of Group C
are in a higher range than the other groups (Table 1).

GRUPO Grupo A Grupo B Grupo C
Sl 8| g g 8| g 8| & g
MEDIDA £ | g y £ o | 8 5 g o |8 5
o ) Q £ [0 o 0 Q £ @ o Q Q £ @
c|la|/sSs|S|[s|[acla|lsS|S|s|la|lal|lsS[5S]s
EDAD 170 1.73| 17| 14| 19 16| 1.46| 15.5| 15 191 23| 49| 23| 17| 3
ESTRATO 1 1 3 2 1 5 3 1 4
TALLACM | 169| 10| 167| 156| 185| 167| 10| 166| 152| 180| 166| 12| 163| 153| 186
PESO KG 61| 835 60| 48| 76| 62.8| 11.3| 60.5| 52| 88| 67.3| 149 59| 56| 96
IMC 21.7) 15| 21.7] 19.6| 24| 225| 26| 221 19.7| 27.8| 240| 26| 24.5| 19.3| 27.8
VIDA
REPORTIV 3.44| 2.01 3 2 8| 250 2.73| 15 1 9] 6.86| 4.41 7 1 13

A variance homogeneity test is performed to determine
if the values of the PRE-test variables were not
influenced by the assigned group, that is, if the groups
could be compared later. To evaluate the homogeneity
of the variables, the Levene test is used, which tests the
hypothesis about the equality of variances. The test
hypothesis is rejected when the p-value of the test is
less than p-value<0.05. The NO test rejects the
homogeneity hypothesis for the vast majority of
variables, which makes the groups comparable. Only
in the Age variable is the hypothesis that the groups are
homogeneous rejected, which was suspected in the
analysis of the summary measures of this variable; that
is, the athletes in Group C have ages that differ
significantly from that of the other two groups. The
Shapiro-Wilk normality test is performed for the
different variables. The normality hypothesis is
rejected for most of the POST variables, so the groups
were compared using non-parametric tests, which do
not require the assumption of normal distribution in the
population. The non-parametric test chosen is the one-
way Kruskal-Wallis test to compare more than two
groups; The hypothesis tested in this test is that the
groups are equal. Table 2 below shows the p-values of
the test for the different POST variables.
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It is observed that for 12 variables the test rejects the
hypothesis that the 3 groups are equal, so that the
values observed in the POST treatment variables in at
least two groups are different. In order to know
between which groups these differences occur, a
comparison must be made in the different pairs of
groups.

Next, tests were carried out two by two, of the variables
where statistical differences between the groups were
determined. To find out which pair of groups
differences have been found, the Mann-Whitney test is
applied to each pair of groups. Below are the results for
each of the variables that were statistically significantly
different between the groups, in red the groups that are
statistically different are highlighted, p-value less than
<0.05 (Table 3).
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Table 2. Test values for the different POST variables
Tabla 2. Valores de prueba para las diferentes variables POST

2,

POST_FLEX_CABEZA 0.01281 POST_ABD_DER_CADERA NO
POST_FLEX_CUELLO 032003| NO |POST_ABD_IZQ_CADERA NO
[FOST_FLEX_CONJUNTA_ FOST_ROT_MED_DER_CAD
Y D os4sa4 No [ER 023271 NO
POST_EXT_CABEZA 000021 NO xu_not_m_lzo_m - e
POST_EXT_CUELLO 003123 s |gao o AR SR o518 NO
[FOST_EXT_CONJUNTA_ FOST_ROT_LAT_IZQ_CADE
L g s ooose1 | s |g2 024087 NO
o NG AT _DERS 005200 NO |POST_FLEX DER RODILLA |0.02448]| s
POST_INC_LAT_IZQ_CABEZA | 0.08857| NO | POST_FLEX_IZQ_RODILLA | 0.37241| NO
POST_ROT_DER_CABEZA | 0.1823 | NO |POST_DORSI_DER_TOBILLO| 0.90635| NO
POST_ROT_IZQ_CABEZA | 001048 SI | POST_DORSIIZG_TOBILLO | 0.68538| NO
POST_FLEX_DER_HOMBRO | 028173 NO SU""-FW“”-DER-TOS‘LL 031852 NO
POST_FLEX_IZQ_HOMBRO | 0.40861| NO |POST_PLANTIIZQ_TOBILLO | 025777 | NO
POST_EXT_DER_HOMBRO | 0.08874| NO |POST_INV_DER TOBILLO | 0.55545| NO
POST_EXT_IZQ_HOMBRO | 050734| NO |POST_INV_IZQ_TOBILLO | 053157| NO
POST_ABD_DER_HOMBRO | 0.11673| NO |POST_EVER_DER_TOBILLO | 0.10128|  NO
POST_ABD_IZQ_HOMBRO | 0.05597| NO |POST_EVER_IZG_TOBILLO | 0.74029| NO
[FOST_ROT_MED
Brg — O UER PO To002e7| s [PosT_TEST OBER DER  |001625 S
FOST_ROT_NMED_IZQ_HONES
e 001475| I |POST_TEST_OBER_1ZQ oo1108| s
[FOST_ROT_LAT_DER_HOMB
o - I ATER 013%84| NO |POST_TEST_THOMAS DER [0.16387| NO
[FOST_ROT_LAT_1ZG_FONB
o AL 005481 NO |POST_TEST THOMASIZQ [o085502| NO
POST_FLEX_DER_CADERA | 031107| NO |POST_TEST_ELY_DER 00563 | NO
POST_FLEX_IZO_CADERA | 053512| NO |POST_TEST_ELY_IZQ 003082| o
POST_EXT_DER CADERA |054838| No [[SPectisi-=XI e To2omag|  no
POST_EXT_IZQ CADERA [ 068245| NO [[Spie? tsX=AIIEE 0.40084| NO
POST_ADD_DER_CADERA | 002226| SI |POST_FLEX_EXT_TRONCO | 021624| NO
POST_ADD_IZQ_CADERA 0053 | NO
Table 3. Results of the application of the Mann-Whitney Test
Tabla 3. Resultados de la aplicacion de la Prueba de Mann-Whitney
p-Valor
VARIABLE GrupoAvsB | GrupoAvsC GrupoBvs C
POST FLEX CABEZA 011177 0.04211 053434
POST EXT CUELLO 1 0.21395 0.03804
POST_EXT_CONJUNTA_CABEZA_CUELLO 0.16199 0.23479 0.0133
POST_ROT_IZQ_CABEZA 1 0.01999 0.05211
POST_ROT_MED_DER_HOMBRO 1 0.024 0.00434
POST_ROT_MED_IZQ_HOMBRO 1 0.024 0.07058
POST_ADD_DER_CADERA 1 0.04232 0.10567
POST_ROT_MED_IZQ_CADERA 0.06943 0.45175 0.88506
POST_FLEX_DER_RODILLA 1 0.03722 0.10869
POST TEST OBER DER 1 0.08786 0.03018
POST_TEST_OBER_IZQ 1 0.04341 0.02709
POST_TEST_ELY_IZQ 1 0.05277 0.27047
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Evidence is found that the differences are mainly found
in Group C with respect to Groups A and B. That is, it
is established that the differences between groups A
and B are not significant, while group C is statistically
different from A. and the B in these variables. It is
presented in analysis of the results observed in the PRE
and POST test measurements; For this, the Wilcoxon

| PO
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B3 2_rosT

L

EXT_CONJUNTA_CABEZA_ CUELLO

GR'JPO
It is notorious that between groups A and B with
respect to group C, there were significant differences
P<0.014 in the joint extension of the head and neck,
group C after having performed the stretching
intervention the mean remained the same, there were
participants who decreased the AMA and presented
greater variability between them. However, Figure 2
shows a significant improvement with p<0.02, in the
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test is used to compare means for paired data. The null
hypothesis of this test is that the median of the
difference between the PRE and POST values is zero.
The significance value to reject the test result is when
the p-value <0.05. In the first instance, the BoxPlot
graphs are presented to directly compare the PRE and
POST values for each observed variable, see Figure 1.

Figure 1. BoxPlot - Comparisons of the variables
Figura 1. BoxPlot - Comparaciones de las variables

medial rotation of the right shoulder. Where group C is
below the values obtained at the beginning of the
exercise program, having with it greater variability in
the post intervention and the average remained within
the same range, with respect to group A and B the
average, group B increased considerably unlike group
A, there was no considerable difference between group
A and B.

Figure 2. Comparisons of the variables
Figura 2. Comparaciones de las variables
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In Figure 3, in comparison with groups A, B and
C, from the beginning of the pre-intervention
evaluation, low values in the AMA and after the

e}

~N

o' TIPO

e 7 l E3 1_PRE
O|

— E3 2_rosT
7

w

—

Grupo_C

Grupo_B

GRUPO

In Table 4, the values of the test that reject the
null hypothesis that the median of the values
observed in the groups were significantly
different in the POST measurement with respect
to the Premeasurement are presented in red. It is
observed that in groups A and B are found most
variables whose measurements were statistically
different, in Group A 16 variables, in Group B 7
variables and in Group C only 3 variables.

The statistical tests applied allow us to conclude
that Group A was the one that presented the
greatest differences in the PRE test / POST test
observations, followed by Group B. Groups A
and B differ significantly from Group C.

DISCUSSION

The primary purpose of performing a muscle
stretching routine is to maintain or improve the
range of motion of a joint or series of joints. You
can find various stretching techniques, this will
depend on the goal to be achieved and the
location of the stretching in each session. Since
each of them can get advantages or
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intervention of the program increased
considerably, but with more significance in group
A and B With p< (0.022).

Figure 3. BoxPlot - Comparisons of the variables
Figura 3. BoxPlot - Comparaciones de las variables

disadvantages. The objective of this study was to
determine the effectiveness of a dynamic and
static flexibility program on AMA in Fighting
athletes.

In the bibliographic search, authors such as Al
Attar et al, who carried out a stretching program,
although they did not carry out the same
measurement tools and the same routine as in the
present study, the results were similar 1. Kilit et
al ', carried out a study to assess the acute effect
of stretching on performance in maximum trunk
flexion and 10 and 30 meter sprint in honor
division soccer players, the participants were
divided into 3 groups: static-passive stretching
n=9, static-active stretching n=11 and dynamic
stretching n=8, resulted in a statistically
significant decrease in the static-passive group
(p= 0.052). Regarding the dynamic stretching
group, no differences were found. Statistically
significant between the pre-test and the post-test
for each of the variables, but compared to the
static one, it was able to be maintained since the
static stretching had a decrease.
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Table 4. Pre and Post Variables
Table 4. Pre and Post Variables

Similar results were found by Widerstrom et a

VAIBAELE T
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ELLO ELLO abrd | osds | oom
PHE EXT CAHEZA POET EXT CABEZS aa1a | oss: | sz
PHE EXT CUELLD PEST EXT CUELLO nasy | anta | ose
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LLE LLE nagl | anta | oo
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12, levels of hamstring extensibility with gains of

Where he divided the participants into a control
group and 4 experimental groups. 1st group
performed 15 seconds of passive stretching, 2nd
30 seconds of passive stretching, 3rd 15 seconds
of active stretching and 30 seconds of active
stretching. With a total stretching time of 180
seconds, a frequency of 3 days a week, over 12
weeks, the results obtained show how all the
stretching protocols achieved improvements in the

365

20%.

These data coincide with the intervention and
research results by Nara et al > Where the training
period consisted of dynamic flexibility exercises,
seven weeks of physical preparation and technical
training, with varying intensities in alternate
periods, resulted in an increase in the gain in



JOURNAL OF MICROBIOLOGY & HEALTH EDUCATION, Vol. 5. No. 3, 2023

flexibility of the lumbar region muscles by 25, 2%,
p <0.0001.

Likewise, Walsh ¥, i carried out a study that,
although it was not similar in terms of the duration
of the implementation of the ecstatic flexibility
program, and the muscles to work were
specifically the hamstrings, the subjects had a
significant improvement p < 0.001 of hamstring
extensibility.

A study carried out by Shamsi ez al ° in the lower
limb, where he executed a flexibility exercise
program on an experimental group that received
static flexibility training, while the control regular
training showed a positive effect on the general
index of flexibility by 22.9% with respect to the
control group of 1.03% increase, which is not
significant.

The results obtained in the present investigation
are supported by the theory stated by Murphy DR.
that defends the performance of dynamic activities
to increase the amplitude of joint movement since
when performing such activities, the antagonist
muscle group contracts, thus allowing the
relaxation of the agonist muscles and therefore
achieving a greater lengthening of the muscle in a
natural way '°.

Finally, after analyzing the results of this study,
and as occurs in most of the scientific literature,
the practice of stretching routines has proven to be
an easy and effective way to increase the range of
motion of a joint. One of the main limitations of
the current study was that no sampling design was
carried out due to the small initial population,
added to this during the development of the
program there was a loss of (3) three participants
for reasons external to the research; therefore, the
present study has internal validity. Although the
longitudinal design contemplates the intervention,
the limitation was that the researchers directed the
intervention (dynamic and static flexibility)
because in the Bolivar League Wrestling team
they only performed the usual warm-up.
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CONCLUSION

The investigation carried out had the participation
of 27 Lucha Libre athletes, who were divided into
3 groups, during 5 times a week for 2 months they
carried out a habitual training; Group A performed
dynamic stretching, Group B static stretching, and
Group C control. Initially, the range of joint
movements was evaluated, muscle tests were
applied with different tests such as the Ober test,
Thomas test, Ely test, shoulder flexion-extension
test and the trunk flexion-extension test. The
results obtained were the following: in group A, it
was evidenced that it had a better performance in
terms of joint amplitude in 16 movements, in
31.3%, followed by group B with the improvement
in 7 joint movements in 13.7% and Finally, group
C with only 3 increases in the range of joint
movement, by 5.8%. The results of the statistical
tests Levene, Kruskal-Wallis, Mann-Whitney, and
Wilcoxon showed that there were significant
differences in the variables: the implementation of
the flexibility program achieved an increase in the
amplitude of joint movement between the POST
measurement with respect to the PRE. Being more
effective dynamic stretching.
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