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ABSTRACT

Coledam DHC, Paludo AC, Oliveira AR, Dos-Santos JW. Dynamic exercise versus tag game warm up: the
acute effect on agility and vertical jump in children. J. Hum. Sport Exerc. Vol. 7, No. 1, pp. 243-253, 2012.
Although dynamic and stretching exercises have been widely investigated, there is little information about
warm up performed by tag games. Thus, the purpose of the present study was to verify the acute effect of
dynamic exercises compared to a tag game warm up on agility and vertical jump in children. 25 boys and
24 girls participated in this study and performed the agility and vertical jump tests after warm up based on
dynamic exercises or as a tag game lasting 10 min each in two different days randomly. Dynamic exercises
warm up consisted in a run lasting 2.5 min followed by 2 series of 8 dynamic exercises lasting 10 seconds
each interspersed with 20s of light run to recovery. Tag game warm up was performed by a tag game with
two variations lasting 5 min each. The first variation there was a single cather, which aimed to get the other
participants by touching hands. In the second part of the game, the rules were the same except that the
participant that was caught had to help the catcher forming a team of catchers. Warm up intensity was
monitored by OMNI perceived exertion scale. ANOVA 2x2 for repeated measures (Warm up x Sex)
demonstrated no significant differences between dynamic exercises and tag game for agility and vertical
jump (P>0.05) for boys and girls. Perceived exertion was significantly higher in tag game compared to
dynamic exercises on girls (P<0.05). Both warm up models showed similar acute effects on agility and
vertical jump in children. Key words: MOTOR PERFORMANCE, PHYSICAL FITNESS, PRE ACTIVITY.
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INTRODUCTION

Warm up is a very common practice prior to the school physical education classes, training sessions and
competitions in children. The main objectives of the warm up are to prevent musculoskeletal injuries and
increase subsequent performance (Bishop, 2003). Warm ups models based on dynamic exercises (Duncan
& Woodfield, 2006; Faigenbaum et al., 2006a, 2006b; Gelen, 2011), running (Coledam et al., 2009), jumps
(Faigenbaum et al., 2005) and dynamic stretching exercises (Needham et al., 2009), improve the
performance of agility, vertical jump and other motor tests in children and adolescents.

Warm up based on dynamic exercises have better effect compared to walking (Duncan & Woodfield, 2006;
Faigenbaum et al., 2005), running (Gelen, 2011), or running when performed prior to static stretching
(Needham et al., 2009). In addition, dynamic exercises, when performed at the end of warm up, can
reverse the negative effect caused by the execution of static stretching (Faigenbaum et al., 2006a; Taylor
et al., 2009). Thus, dynamic exercise is a model of warm up efficient to increase the acute motor
performance of children and adolescents.

Recently, ball games have been used as a strategy for warm up in different sports. Small sided soccer
game increases the performance of long jump (Coledam & Dos-Santos, 2010) and has a similar effect
compared to dynamic exercise on the agility with and without ball (Coledam & Dos-Santos, 2011) in
children soccer practitioners. In addition, the effects of warm up with specific exercises and games of
basketball on the agility, vertical jump and speed do not differ from warm up with dynamic exercises in
adolescents (Gabbet et al., 2008).

Warm-up based on games are widely used by sports teams because are similar to actions taken during
training and competitions. On the other hand, in school physical education classes warm up is carry out
based on fun games, such as tag games (Braga et al., 2006; Kovacs et al., 2009), which there is one or
more “catchers” for a group of participants. This game allows the participation of all students and is
motivating for children, resulting in a higher number of movements during warm up.

Despite warm up based on tag game be a common practice in physical education classes, there are no
studies in the literature reporting the acute effect of this type of game on motor tasks in children. Thus, the
objective of this study was to verify the acute effect of warm up based on dynamic exercises compared with
a tag game on agility and vertical jump in children.

MATERIAL AND METHODS

Sample

Voluntarily participated in the study 49 children (25 boys and 24 girls) regularly enrolled in the fifth year of
an elementary school from Nova Europa, S&o Paulo, Brazil. The sample was selected intentionally and all
participants attending regular school physical education classes twice a week for 50 min each class. The
inclusion criteria adopted was not having any restrictions that would prevent the performance of warm ups
and motor tests. The research project was approved by an ethics committee and research of the
Universidade Estadual Paulista - UNESP (Protocol number 11018/46/01/10) and parents or guardians of
participants signed a term of informed consent after being informed of the objectives and procedures of the
study.
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Procedures

All study procedures were carried out at the school where the students were enrolled. Anthropometric
measurements were taken of body mass, using a digital scale with 100g precision, and height using a
portable stadiometer fixed on a wall with an accuracy of 0.1 cm. Students were divided into two mixed
groups randomized and balanced by gender (Group 1 = 12 boys and 12 girls, Group 2 = 13 boys and 12
girls) who performed agility and vertical jump tests after dynamic exercises or tag game warm ups
randomly on two different days. The best of three attempts in each test was considered for the analysis of
results. The group 1 performed dynamic exercises warm up and agility test in the first test day, tag game
warm up and agility test in the second test day. Conversely, the group 2 performed on the first day tag
game warm up and agility test and the dynamic exercises warm up and agility test on the second day. The
same order was performed for the vertical jump test (Figure 1), with only one test performed per day in
each group. It maintained a 48 h interval between each test day.
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Figure 1. Study design of the four days (Day 1 - 4) in groups 1 and 2 (G1 and G2). Dynamic exercise warm
up (DYN), “Tag game” warm up (TAG), agility test (AG) and vertical jump test (VJ).

Before the beginning of data collection, participants were informed about the procedures of the study and
observed one researcher demonstrate the standardization of agility and vertical jump tests and received
instructions of the perceived exertion scale. After that on the same day, the participants performed the two
models of warm up and three trials of both tests for learning.
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All study procedures were performed by the same researcher, the participants wore clothes for physical
education classes (shirt, shorts and sneakers) and did not performed any physical effort prior to data
collection. The procedures for data collection were performed in the same sports field, used in classes.
Data collection was done between 9 and 10 am and the study lasted 3 weeks. The ambient temperature
was monitored during the days of data collection by a Portable digital thermometer (Incoterm®, Porto
Alegre, Brazil), with accurate of 0.1°C. The average temperature in the days of assessment was 22.8° C
with 5% variation between days.

Warm ups
The duration of dynamic exercises and tag game warm ups were 10 min. Agility and vertical jump tests
were performed 3 min after the end of each warm up.

Dynamic exercises warm up: Dynamic exercises warm up used in this study is similar to others previously
described, which demonstrated to be effective in increasing the subsequent motor performance
(Faigenbaum et al., 2010). Dynamic exercises warm up consisted in a run in low intensity (jogging) lasting
2.5 min followed by 2 sets of 8 dynamic exercise lasting 10s each, interspersed with 20 s of running at low
intensity for the recovery. Dynamic exercises used are described according to the order of execution in
Table 1.

Table 1. Description of the dynamic exercises warm up.

1. Moving sideways forward: rapidly moving forward diagonally, alternating the direction (left and
right) every two steps.
2. Moving sideways backward: rapidly moving backward, diagonally, alternating the direction (left and
right) every two steps.
3. High Knee Lift: moving forward, bringing your knees alternately to the waist level.
4. Anfersen: moving forward, flexing the knees and elevating the heels at the gluteus.
5. Low kick forward: moving forward alternately kicking in front, with the leg extended.
6. Low kick backward: moving forward alternately kicking in back, with the leg extended.
7. Skipping: running with emphasis on knees flexion alternately and rapidly.
8. Hopserlauf: jumping forward by impulse on one foot only and elevating the knees at the waist level.

Tag game warm up: Tag game warm up was performed using a tag game with two variations, which are
traditionally used in physical education classes (Braga et al., 2006; Kovacs et al., 2009). The duration of tag
game warm up was 10 min, divided into two sets of games with 5 min each. The playing area was enclosed
in 24 x 15m. In the first part of the warm up, the game had a single “cather”, which aimed to get the other
students by touching hands. If one participant was caught, it became the catcher. In the second part of the
game, the rules were the same except that the participant that was caught had to help the catcher forming
a team of catchers. If all players were caught before the end of 5 min, the game restarted with a new
catcher to complete 5 min.
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Measurement

Vertical jump Test: A tape measure with an accuracy of 1 mm (Profield®, S&o Paulo, Brazil) was set at a
wall for the vertical jump test. The participant was positioned laterally at the graded surface, with the soles
of feet flat on the ground, one arm fully extended above the head, where it was marked the highest point
reached with the middle finger. To facilitate the marking was used chalk dust on the fingertips. From the
standing position, the execution was to flex the knees and perform a countermovement jump with arms
movement, and touch the highest point possible on the wall. The appointment was made with an accuracy
of 0.5 cm. The value was calculated by subtracting the greatest height reached performing the jump and
the measure without jump, with the values expressed in centimeter. Vertical jump test has a high
reproducibility as described previously r = 0.93 (Faigenbaum et al., 2010).

Agility test: The agility test used was the Shuttle run agility test, which consists of running the distance of
9.14 m going back and forth two times (4 x 9.14 m) in the shortest time possible. The participant should
seek two blocks, one at a time, which was 9.14 m from the line of departure / arrival (Johnson & Nelson,
1979). For the measurement we used a stopwatch Casio® with tenth of a second precision. The agility test
has high reproducibility r = 0.90 (Coledam & Dos-Santos, 2011).

Warm up intensity: Warm up intensity was determined by the perceived exertion (PE) scale obtained by
OMNI (running and walking) validated for children (Robertson et al., 2000), 15 min after the end of warm

up.

Statistical analysis

The sample size was calculated based on results of previous studies with similar sample used in this study.
It was considered the mean difference of 0.82 and 3.2, standard deviation 0.62 and 4.0 for AG (Coledam &
Dos-Santos, 2011) and IV (Duncan & Woodfield, 2006) respectively. The calculation was performed using
the program G * Power 3.0 (Faul et al., 2007), adopting a significance of 5% and power = 80%. The
normality of data was assessed by the Shapiro Wilk test and Sphericity of the data was checked by
Mauchly's test. Since the assumption of normality and Sphericity was accepted, the characteristics of boys
and girls were compared using the Student t-test for independent samples and analysis of the results of
agility and vertical jump was performed by ANOVA - analysis of variance for repeated measures with warm
ups (Dynamic exercises and tag game) and sex (boys and girls) as independent variables and agility and
vertical jump tests as dependent variables. To analyze the perceived exertion was used the Friedman test
and Wilcoxon test as post hoc. The results of the agility and vertical jump are presented as mean and
standard deviation values and the perceived exertion are presented as median and interquartile range. In
all cases we adopted the 5% significance.
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RESULTS

The anthropometric characteristics are presented in Table 2. There were no significant differences for the
variables analyzed, according to sex (P> 0.05).

Table 2. Characteristics of the sample expressed as mean (standard deviation).

, Boys Girls
Variable =25 =04
Age (y) 9.2(0.7) 9.4 (0.7)
Height (cm) 133.0 (9.0) 132.0 (6.0)
Body mass (kg) 32.0 (5.6) 33.1(8.1)
BMI (kg/m?) 18.1 (1.8) 18.9 (3.8)

The results of agility and vertical jump tests after the dynamic exercise and tag game warm up are
presented in Table 3. No significant differences were observed for agility and vertical jump tests after tag
game compared to dynamic exercises warm up for both sexes (P>0.05).

Table 3. Results of agility (AG) and vertical jump (VJ) tests after dynamic exercises (DYN) and tag game
(TAG) warm ups of boys and girls.

DYN TAG

AG (5 Boys (n=25) 10.86 (0.67)" t 10.81 (0.58)* t
Girls (n=24) 11.67 (0.74) 11.59 (0.75)

Viiem) Boys (n=25) 28.10 (4.89) 28.30 (5.31)
Girls (n=24) 25.40 (5.72) 25.54 (5.55)

Note. P<0.01 vs. DYN girls and 1 P<0.01 vs. TAG girls in agility test.

Table 4 presents the results of the perceived exertion after dynamic exercises and tag game warm ups.
There was verified significant difference in perceived exertion between the two warm up models only for the
girls. Furthermore, the response of perceived exertion in the dynamic exercises and tag game warm ups for
boys were significantly higher compared to dynamic exercises in girls.

Table 4. Perceived exertion after dynamic exercise (DYN) and Tag game (TAG) warm ups, expressed as
median and interquartile range of boys and girls.

DYN TAG
Boys (n=25) 5 (5-7)* 7 (5-7)
Girls (n=24) 4 (3-5) 6 (5-9)*

Note. Values expressed in arbitrary units. *P<0.05 vs. DYN girls.
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DISCUSSION

The aim of this study was to verify the acute effect of warm up based on dynamic exercises compared with
tag game on the agility and vertical jump in children. The main finding was that there was no significant
difference in tests of agility and vertical jump after the tag game compared to dynamic exercise warm up in
children of both sexes.

Warm-up based on dynamic exercises improves the performance of agility, vertical jump and long jump
compared to static stretching in children and adolescents (Duncan & Woodfield, 2006; Faigenbaum et al.,
2005; Faigenbaum et al., 20062, 2006b; Faigenbaum et al., 2010; Gelen, 2011). In addition to dynamic
exercises, running also increases the performance of the vertical jump and agility of adolescent soccer
athletes (Coledam et al., 2009). Similar to results with dynamic exercises and running, the tag game used
in this study can be use as warm up since there were no significant differences between agility and vertical
jump tests compared to dynamic exercise warm up.

There are few studies demonstrating the effect of warm up based on games on agility and vertical jump in
children. The warm up model that is generally used in studies are specific to sports (Coledam & dos-
Santos, 2010, 2011; Gabbet et al., 2008) differently of the present study which used a recreational game.
Warm ups models based on small sided games have a similar effect to dynamic exercises on agility,
vertical jump and speed in basketball (Gabbet et al., 2008) and agility in soccer (Coledam & dos-Santos,
2011, 2010) in children and adolescents.

Despite the different characteristics between warm up based on games, sport or recreational, with or
without the ball, both warm up models have similar effects compared dynamic exercise warm up on
performance in motor tasks, such as agility and vertical jump tests in children. However, the specificity of
motor task should be considered when choosing a warm up model. Warm up in sports, for example, must
provide situations similar to those required during the game or training. From the standpoint of sensory-
motor the performance of a specific warm-up can provide the readjustment of the precision of fine
movements which is decreased during the time that are performed only rudimentary movements between
the last training session and competition (Ajemian et al., 2010).

The intensity is a parameter that also influences the warm up effect since the warm up performed at high
intensity decrease the subsequent performance due to the early onset of fatigue (Stewart & Sleivert 1998;
Tomaras & Macintosh, 2011). In studies that investigated the warm up intensity observed an increase of
agility and vertical jump performance at intensities between 57 and 72% HRmax (Coledam & dos-Santos
2010, 2011; Coledam et al., 2009; Faigenbaum et al., 2005), activities classified as low to moderate
intensity (Position Stand of the American College of Sports Medicine, 2011).

In the present study, the intensity was monitored by the perceived exertion, with median values of 5-7 for
boys and 4-6 a.u. for girls in dynamic exercise and tag game warm ups respectively. In two previous
studies it was found that heart hate in children during walking and running in arbitrary units 4, 5, 6 and 7 of
the OMNI scale of perceived exertion were 60.9, 69, 76 and 83% of HRmax respectively (Rutkowski et al.,
2004; Utter et al., 2002). Thus, possibly dynamic exercises warm up was performed at moderate intensity
and tag game warm up at high intensity for boys and girls (American College of Sports Medicine, 2011).
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Although the perceived exertion does not present significant difference between the two models of warm up
in boys, the perceived exertion for tag game was significantly higher in girls compared to dynamic exercise
warm up. Tag game up demands intermittent runs in high intensities, since it always have a “catcher”
running trying to catch someone, while on the dynamic exercises warm up there is recovery intervals
between the exercises. Possibly, the relationship between lower aerobic fitness of girls compared to boys
(Pelegrini et al., 2011) and more intense stimuli of the tag game warm up may explain why only the girls
had significantly higher perceived exertion on tag game compared to dynamic exercises warm up.

In addition, girls could have been easy to be caught during the game for boys since they presented
significantly higher agility compared to girls. Nevertheless, in the present study the warm up was carried out
with mixed classes because it represents the reality of classes at schools in Brazil. Thus, as in small sided
games of soccer, the intensity can be decreased by changing the number of players, size of the playing
area and adding intervals to recovery during the game (Hill-Haas et al., 2011). Nevertheless, the boys had
significantly higher perceived exertion compared to dynamic exercises warm up in girls, possibly by
performing dynamic exercises (Coledam & dos-Santos, 2011) and other types of exercise (Bringolf-Isler et
al., 2009) in a higher intensity compared to girls.

Warm up acute effect on increase performance may be due to two physiological mechanisms, the elevation
of body temperature and postactivation potentiation. The elevation of muscle temperature increases muscle
power (Binkhorst et al., 1977) increases the speed of muscle contraction (Davies & Young, 1983), the
allosteric activation of key enzymes of anaerobic pathways, the rate of degradation and resynthesis of ATP
and rate of anaerobic glycolysis (Febbraio et al., 1996; Gray et al., 2006). In addition, the warm up may
delay intracellular acidosis (Raymer et al., 2007) and increase perfusion and oxygen availability in
anticipation of the mitochondrial enzyme activation resulting in faster kinetics of oxygen (Gurd et al., 2006).

The other physiological mechanism of warm up on increase the performance is the postactivation
potentiation (PAP), which can be explained by two mechanisms. According to Sale (2002) PAP increases
the phosphorylation of myosin regulatory light chain, responsible for the increased sensitivity of calcium on
actin-myosin interaction, resulting in increased number of activated cross bridges and, consequently,
increased force production. Another mechanism that may explain the PAP is an increased phosphorylation
of myosin regulatory light chain, which alters the conformation of cross-bridges and leaves the globular
heads closer to actin thin filaments, increasing the actin-myosin interaction, which causes generating a
higher muscular tension (Rassier & Macintosh, 2000). Thus, PAP has more effect on type Il fibers, which
have greater capacity to generate force and speed (Sale, 2002).

The analysis and quantification of physiological responses and the external load during warm ups are
limitations of this study. The measurement of these parameters could help to understand the difference on
perceived exertion between the two warm up models only among girls, even with similar responses of
agility and vertical jump tests after dynamic exercises and tag game warm ups. Furthermore, the intensity
of both warm up models was assessed using the perceived exertion. This method, although it is a valid to
assess the intensity of exercise (Barkley & Roemmich, 2011), is not precise as the physiological indices.
Despite these limitations, we found that the warm up based on tag game, showed the same effect of the
dynamic warm-up exercises, which is performed frequently in many sports, before training and
competitions.
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According to the results of this study, both the dynamic exercises and game warm ups can be used prior to
tasks that require agility and vertical jump. Tag warm up may be an option for physical education classes
and for sports, because it has similar effect to dynamic exercise and due to its playful feature can help
diversify and break the routine into teams who train or classes frequently, like this study sample.
Nevertheless, further studies should be conducted in order to verify the effect of warm up using other types
of games on motor performance in individuals of different age.

CONCLUSIONS

In conclusion, tag game warm-up had a similar effect compared to dynamic exercises on agility and vertical
jump tests, so it can be a good option for warm up in children prior to tasks that require agility and vertical

jump.
ACKNOWLEDGMENT

All authors acknowledge the direction and schoolchildren of Nilva Cazeto Kfouri School by accept to
participate in this research.

REFERENCES

1. AJEMIAN R, D’AUSILIO A, MOORMAN H, BIZZI E. Why professional athletes need a prolonged
period of warm-up and other peculiarities of human motor learning. Journal of Motor Behavior.
2010; 42:381-88. doi:10.1080/00222895.2010.528262 [Back to texi]

2. BARKLEY JE, ROEMMICH JN. Validity of a pediatric RPE scale when different exercise intensities
are completed on separate days. Journal of Exercise Science and Fitness. 2011; 9:52-7.
doi:10.1016/S1728-869X(11)60007-5 [Back to text]

3. BINKHORST RA, HOOFD L, VISSERS ACA. Temperature and force-velocity relationship of
human muscles. Journal of Applied Physiology. 1977; 42:190-213. [Abstract] [Back to text]

4. BISHOP D. Warm up II: Performance changes following active warm up and how to structure the
warm up. Sports Medicine. 2003; 33:483-98. doi:10.2165/00007256-200333070-00002 [Back to
text]

5. BRAGA VMS, SILVA AES, GRESS FAG, KRUG A. Relagdo entre indices antropométricos e
resposta da pressao arterial ao exercicio em criangas. Revista da Educagéo Fisica da UEM. 2006;
17:19-26. [Abstract] [Back to text]

6. BRINGOLF-ISLER B, GRIZE L, MADER U, RUCH N, SENNHAUSER FH, BRAUN-FAHRLANDER
C. Assessment of intensity, prevalence and duration of everyday activities in Swiss school children:
a cross-sectional analysis of accelerometer and diary data. The International Journal of Behavioral
Nutrition and Physical Activity. 2009; 6:50-60. doi:10.1186/1479-5868-6-50 [Back to texi]

7. COLEDAM DHC, DOS-SANTOS JW. Efeito agudo do aquecimento realizado através de
exercicios dindmicos e jogo de futebol em campo reduzido sobre a agilidade em criangas. Revista
da Educacéo Fisica da UEM. 2011; 22:255-64. Back to text]

8. COLEDAM DHC, DOS-SANTOS JW. Efeito dos aquecimentos com jogo de futebol e com
exercicios dinamicos sobre a agilidade e impulsdo horizontal em pré-adolescentes praticantes de
futebol. Revista Brasileira de Futebol. 2010; 3:12-21. [Abstract] [Back to tex{]

9. COLEDAM DHC, TALAMONI GA, COZIN M, SANTOS JW. Efeito do aquecimento com corrida
sobre a agilidade e impulsdo vertical de atletas juvenis de futebol. Motriz. Revista de Educagédo
Fisica da UNESP. 2009; 15:257-62. [Abstract] [Back to tex{]

VOLUME 7 | ISSUE 12012 | 251


http://dx.doi.org/10.1080/00222895.2010.528262�
http://dx.doi.org/10.1016/S1728-869X(11)60007-5�
http://jap.physiology.org/content/42/4/471.abstract�
http://dx.doi.org/10.2165/00007256-200333070-00002�
http://cev.org.br/biblioteca/relacao-entre-indices-antropometricos-resposta-pressao-arterial-ao-exercicio-criancas/�
http://dx.doi.org/10.1186/1479-5868-6-50�
http://www.mendeley.com/research/efeito-dos-aquecimentos-com-jogo-futebol-e-com-exerccios-dinmicos-sobre-agilidade-e-impulso-horizontal-em-pradolescentes-praticantes-futebol/�
http://cev.org.br/biblioteca/efeito-aquecimento-com-corrida-sobre-agilidade-e-impulsao-vertical-jogadores-juvenis-futebol/�

Coledam et al / Dynamic versus tag game warm up in children JOURNAL OF HUMAN SPORT & EXERCISE

10

11.

12.

13.

14.

1.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. DAVIES CTM, YOUNG K. Effect of temperature on the contractile properties and muscle power of
triceps surae in humans. Journal of Applied Physiology. 1983; 55:191-5. [Abstract] [Back to tex{]
DUNCAN MJ, WOODFIELD LA. Acute effects of warm up protocol on flexibility and vertical jump in
children. Journal of Exercise Physiology Online. 2006; 9:9-16. [Abstract] [Back to text]
FAIGENBAUM AD, MCFARLAND JE, KELLY NA, RATAMESS NA, KANG J, HOFFMAN JR.
Influence of recovery time on warm-up effects in male adolescent athletes. Pediatric Exercise
Science. 2010; 22:266-77. [Abstract] [Back to text]

FAIGENBAUM AD, KANG J, MCFARLAND J, BLOOM JM, MAGNATTA J. Acute effects of
different warm-up protocols on anaerobic performance in teenage athletes. Pediatric Exercise
Science. 2006a; 18:53-64. [Abstract] [Back to text]

FAIGENBAUM AD, MCFARLAND JE, SCHWERDTMAN JA, RATAMESS NA, KANG J, HOFFMAN
JR. Dynamic warm up protocols, with and without a weighted vest, and fitness performance in high
school female athletes. Journal of Athletic Training. 2006b; 41:357-63. [Abstract] [Back to text]
FAIGENBAUM AD, BELLUCI M, BERNIERI A, BAKKER B, HOORENS K. Acute effects of different
warm-up protocols on fitness performance in children. Journal of Strength and Conditioning
Research. 2005; 19:376-81. doi:10.3758/BF03193146 [Back to tex{]

FAUL F, ERDFELDER E, GEORG LA, BUCHNER A. G*Power 3: A flexible statistical power
analysis program for the social, behavioral, and biomedical sciences. Behavior Research Methods.
2007; 39:175-91. [Abstract] [Back to text]

FEBBRAIO MA, CAREY MF, SNOW RJ. Influence of elevated muscle temperature on metabolism
during intense, dynamic exercise. American Journal of Physiology. 1996; 271:1251-55. [Abstract]
[Back to text]

GABBET TJ, SHEPPARD JM, PRITCHARD-PESCHEK KR, LEVERITT MD, ALDRED MJ.
Influence of closed skill and open skill warm-ups on the performance of speed, change of direction
speed, vertical jump and reactive agility in team sports athletes. Journal of Strength and
Conditioning Research. 2008; 22:1413-15. doi:10.1519/JSC.0b013e3181739%cd [Back to texi]
GELEN, E. Acute effects of different warm-up methods on jump performance in children. Biology of
Sport. 2011; 28:133-38. doi:10.5604/947456 [Back to texi]

GRAY SR, VITO G, NIMMO MA, FARINA D, FERGUSON RA. Skeletal muscle ATP turnover and
muscle fiber conduction velocity are elevated at higher muscle temperatures during maximal power
output development in humans. American Journal of Physiology. Regulatory, Integrative and
Comparative Physiology. 2006; 290:R376-82. [Abstract] [Back to text]

GURD BJ, PETERS SJ, HEIGENHAUSER GJ, LEBLANC PJ, DOHERTY TJ, PATERSON DH,
KOWALCHUK JM. Prior heavy exercise elevates pyruvate dehydrogenase activity and speeds O2
uptake kinetics during subsequent moderate-intensity exercise in healthy young adults. Journal of
Physiology. 2006; 15:985-96. [Abstract] [Back to text]

HILL-HAAS SV, DAWSON B, IMPELLIZZERI FM, COUTTS A. Physiology of Small-Sided Games
Training in Football. Sports Medicine. 2011; 41:199-220. doi:10.2165/11539740-000000000-00000
[Back to text]

JOHNSON BL, NELSON JK. Practical measurements for evaluation in physical education. Burgess
publishing company, 1979. [Back to text]

KOVACS VA, FAJCSAK Z, GABOR A, MARTOS E. School-based exercise program improves
fitness, body composition and cardiovascular risk profile in overweight/obese children. Acta
Physiologica Hungarica. 2009; 96:337-47. doi:10.1556/APhysiol.96.2009.3.7 [Back to tex{]
NEEDHAM RA, MORSE CI, DEGENS H. The acute effect of different warm-up protocols on
anaerobic performance in elite youth soccer players. Journal of Strength and Conditioning
Research. 2009; 23:2614-20. doi:10.1519/JSC.0b013e3181b1f3ef [Back to text]

252

| 2012 | ISSUE 1 | VOLUME 7 © 2012 University of Alicante


http://jap.physiology.org/content/55/1/191.abstract�
http://www.ncbi.nlm.nih.gov/pubmed/15903378�
http://www.ncbi.nlm.nih.gov/pubmed/20567047�
http://journals.humankinetics.com/pes-back-issues/pesvolume18issue1march/acuteeffectsofdifferentwarmupprotocolsonanaerobicperformanceinteenageathletes�
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1748418/�
http://dx.doi.org/10.3758/BF03193146�
http://www.ncbi.nlm.nih.gov/pubmed/17695343�
http://www.ncbi.nlm.nih.gov/pubmed/8945960�
http://dx.doi.org/10.1519/JSC.0b013e3181739ecd�
http://dx.doi.org/10.5604/947456�
http://www.ncbi.nlm.nih.gov/pubmed/16166210�
http://www.ncbi.nlm.nih.gov/pubmed/16990406�
http://dx.doi.org/10.2165/11539740-000000000-00000�
http://dx.doi.org/10.1556/APhysiol.96.2009.3.7�
http://dx.doi.org/10.1519/JSC.0b013e3181b1f3ef�

Coledam et al / Dynamic versus tag game warm up in children JOURNAL OF HUMAN SPORT & EXERCISE

26.

27,

28.

29.

30.

31.

32.

33.

34.

35.

36.

PELEGRINI A, SILVA DAS, PETROSKI EL, GLANER MF. Health-related physical fitness in
Brasilian schoolchildren: data from the Brazil sport program. Brazilian Journal of Sport Medicine.
2011; 17:92-6. [Abstract] [Back to text]

POSITION STAND OF THE AMERICAN COLLEGE OF SPORTS MEDICINE. Quantity and quality
of exercise for developing and maintaining cardiorespiratory, musculoskeletal, and neuromotor
fitness in apparently healthy adults: guidance for prescribing exercise. Medicine Science in Sports
and Exercise. 2011; 43:1334-59. doi:10.1249/MSS.00013e318213fefb [Back to text]

RASSIER DE, MACINTOSH BR. Coexistence of potentiation and fatigue in skeletal muscle.
Brazilian Journal of Medical and Biological Research. 2000; 33:499-508. doi:10.1590/S0100-
879X2000000500003 [Back to text]

RAYMER GH, FORBES SC, KOWALCHUK JM, THOMPSON RT, MARSH GD. Prior exercise
delays the onset of acidosis during incremental exercise. Journal of Applied Physiology. 2007,
102:1799-805. [Abstract] [Back to text]

ROBERTSON RJ, GOSS FL, BOER NF, PEOPLES JA, FOREMAN AJ, DABAYEBEH IM,
MILLICH NB, BALASEKARAN G, RIECHMAN SE, GALLAGHER JD, THOMPKINS T. Children’s
OMNI Scale of Perceived Exertion: mixed gender and race validation. Medicine Science in Sports
and Exercise. 2000; 32:452-58. doi:10.1097/00005768-200002000-00029 [Back to texi]
RUTKOWSKI JJ, ROBERTSON RJ, TSEH WD, CAPUTO JL, KEEFER DJ, SUTIKA KM,
MORGAN DW. Assessment of RPE signal dominance at slow-to-moderate walking speeds in
children using the OMNI perceived exertion scale. Pediatric and Exercise Science. 2004; 16:334-
42. [Abstract] [Back to text]

SALE DG. Postativation potentiation: Role in human performance. Exercise and Sport Science
Reviews. 2002; 30:138-43. [Abstract] [Back to texi]

STEWART IB, SLEIVERT GG. The effect of warm up intensity on range of motion and anaerobic
performance. The Journal of Orthopaedic and Sports Physical Therapy. 1998; 27:154-61.
[Abstract] [Back to tex{]

TAYLOR KL, SHEPPARD LM, LEE H, LUMMER N. Negative effect of static stretching restored
when combined with a sport specific warm-up component. Journal of Science and Medicine in
Sport. 2009; 12:657-61. doi:10.1016/j.jsams.2008.04.004 [Back to text]

TOMARAS EK, MACINTOSH BR. Less is more: standard warm-up causes fatigue and less warm-
up permits greater cycling power output. Journal of Applied Physiology. 2011; 111:228-35.
doi:10.1152/japplphysiol.00253.2011 [Back to text]

UTTER AC, ROBERTSON RJ, NIEMAN DC, KANG J. Children's OMNI Scale of Perceived
Exertion: walking/running evaluation. Medicine Science and Sports Exercise. 2002; 34:139.
doi:10.1097/00005768-200201000-00021 [Back to texi]

VOLUME 7 | ISSUE 12012 | 253


http://www.scielo.br/scielo.php?pid=S1517-86922011000200004&script=sci_arttext&tlng=en�
http://dx.doi.org/10.1249/MSS.0b013e318213fefb�
http://dx.doi.org/10.1590/S0100-879X2000000500003�
http://dx.doi.org/10.1590/S0100-879X2000000500003�
http://jap.physiology.org/content/102/5/1799.abstract�
http://dx.doi.org/10.1097/00005768-200002000-00029�
http://journals.humankinetics.com/pes-back-issues/pesvolume16issue4november/assessmentofrpesignaldominanceatslowtomoderatewalkingspeedsinchildrenusingtheomniperceivedexertionscale�
http://www.ncbi.nlm.nih.gov/pubmed/12150573�
http://www.ncbi.nlm.nih.gov/pubmed/12150573�
http://dx.doi.org/10.1016/j.jsams.2008.04.004�
http://dx.doi.org/10.1152/japplphysiol.00253.2011�
http://dx.doi.org/10.1097/00005768-200201000-00021�

	Dynamic exercise versus tag game warm up: the acute effect on agility and vertical jump in children
	ABSTRACT
	INTRODUCTION
	MATERIAL AND METHODS
	Sample
	Procedures
	Warm ups
	Measurement
	Statistical analysis

	RESULTS
	DISCUSSION
	CONCLUSIONS
	ACKNOWLEDGMENT
	REFERENCES
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.


