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Abstract 

Background: Teamgym is originally from Scandinavia and the first competition was held in 

Finland in 1996. The sport includes parts such as trampette, tumbling and floor programs which 

is performed by the whole team which often consists of six to twelve gymnasts. Trampette and 

tumbling program consists of three series of tumbles and vaults performed by six gymnasts of the 

team. The floor program is three minutes long and performed by the team. Female elite gymnasts 

are often short, lightweight and have a good strength and power and are very flexible and limber. 

Jumping movements are common in this sport especially to vault and floor programs. It is also 

preferable that the gymnasts achieves a high sprint speed in order to carry out the movements that 

are included in the sport. Plyometric training along with resistance training has proven to have 

positive effects on the gymnasts jumping ability. Especially the jumping ability is incredibly 

important for a gymnast and for its development in the sport. Plyometrics improves not only the 

acceleration during the sprint, but also increases the athlete’s strength in the lower extremity. 

Very few previous studies have been done on gymnastics, particularly in teamgymnastic. Aim: 

The aim of this study was to investigate if there is any linear correlation between vertical jump 

height and 10 and 15 meter sprint in teamgym gymnastics. Method: 17 young female 

teamgymnasts, 12-17 years old, were tested in 10 and 15 meter sprint and two different vertical 

jumps, countermovement jump with arm swing (CMJa) and squat jump (SJ). The highest was 

correlated with the fastest sprint time. To analyze the correlation between vertical jumps and 

sprint the Spearman’s rank correlation (rs) was used. Result: CMJa shows a moderate negative 

correlation to 10 meter sprint (rs = -0.447) and CMJa also shows moderate negative correlation to 

15 meter sprint (rs = -0.488). SJ shows a weak negative correlation to 10 meter sprint (rs = -0.23). 

SJ also shows weak negative correlation to 15 meter sprint (rs = -0.16). When controlling for the 

weight, SJ and both sprints went from a weak correlation to a strong correlation. Conclusion: 

The strongest correlation was found between CMJa and 15 meter sprint. When controlling for the 

weight, SJ and both sprints went from a weak correlation to a strong correlation. The result 

showed that the test subjects jumped higher during CMJa than during SJ, with a median of 36.0 

compared with 30.0 centimeters. No previous studies have examined these variables and their 

relationship on teamgymnasts. Further research should be done on the teamgymnasts, since very 

little previous research has been done in this area. 
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Background 

What is teamgym? 

Teamgym is originally from Scandinavia and the first competition was held in Finland in 1996, 

by the European Union of gymnastics (UEG). The sport includes parts such as trampette, 

tumbling and floor programs which is performed by the whole team which often consists of six to 

twelve gymnasts. Trampette and tumbling program consists of three series of tumbles and vaults 

performed by six gymnasts of the team. The floor program is three minutes long and performed 

by the team. Points are awarded for these three series and the overall score determines placement 

(Minganti, Capranica, Meeusen, Amici & Piacentini, 2010).  

Female elite gymnasts are often short, lightweight and have a good strength and power and are 

very flexible and limber. Jumping movements are common in this sport especially to vault and 

floor programs. The ability to succeed in take-off, especially in trampette is extremely important 

for the success to performance in the coming moment. It is also preferable that the gymnasts 

achieves a high sprint speed in order to carry out the movements that are included in the sport 

(Bradshaw & Rossignol, 2004). It has been shown that a high sprint speed has a positive 

influence on the jump height. The gymnasts need a high vertical jump in order to carry out the 

procedures in the trampette (Bradshaw, 2004). Therefore it is of great interest to investigate these 

two variables. Especially since both the sprint and jumping ability is important for the gymnast.  

 

Physical requirements 

Gymnasts perform a sprint of 15-25 meters during the run-up to the trampette (Bradshaw, 2004). 

In sprinting, several muscles are activated in the lower extremity, for example m. hamstrings and 

m.gluteus maximus which has a major role in both sprint performance and speed. Different types 

of training can develop the power output in the muscles of the lower extremity. Some are focused 

on muscle hypertrophy. Strength training involves some type of transformation in the muscle 

fibers. This means that the coach should keep this in mind and try to achieve a balance between 

sprint specific- and non-specific training (Delecluse, 1997). To cope with physical activity 

gymnasts should have well trained muscles. As a result, the muscle fibers will become larger and 

eventually increase in number.  
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Muscle fibers are long cylindrical formed cells that are grouped in to bundles. This bundles can 

consist of up to 150 fibers.  The muscle bundles is surrounded by a fascia called epimysium 

which is joined by the tendon that attaches to the bone. The different muscle bundles are 

protected by perimysium and each individual muscle fibers are surrounded by endomysium. The 

connection between a nerve cell and muscle fiber is called the neuromuscular junction. Each 

muscle cell is linked to only one neuron, while neurons may commit with several muscle fibers. 

This feature, when a nerve cell and the muscle fibers integrate with each other is called motor 

units (Baechle & Earle, 2008).  

The human nervous system consists of two parts. The central nervous system (CNS) consists of 

the brain and spinal cord. Peripheral nervous system (PNS) includes the parts of the nerves that 

are not belonging to the brain and spinal cord. The PNS consists of nerves that send signals to 

and from the CNS. PNS is divided into the afferent (sensory) nerves that send the signals from 

the bodys sensory organs to the brain and spinal cord. Furthermore, the efferent (motor) nerves 

sends the signals from the brain and spinal cord, out to the bodys muscles and joints (McArdle, 

Katch & Katch, 2015).  

Skeletal muscles are a composition of fibers that differ both structural and physiological. The 

muscle fibers are classified by their twitch time and are therefore separated by slow-twitch and 

fast-twitch fibers (Baechle & Earle, 2008). The fiber type composition has a major impact on the 

muscles ability to produce power. Muscle fibers are divided into following two groups: fast and 

slow muscle fibers. Furthermore, the fast-twitch fibers are divided into type IIa and type IIx and 

slow to type I. If you look to the cross-sectional area, the fast twitch fibers has a greater ability to 

generate maximum power per unit, compared to type I muscle fibers (McArdle et al., 2015). 

Proprioceptors are specialized sensory receptors that are sensitive to pressure, tension and stretch 

in our muscles and tendons. These receptors sends conscious and unconscious signals to the CNS 

regarding muscular dynamics. Muscle spindles are a type of proprioceptors that are located 

parallel to the extrafusal muscle fibers.  Muscle spindles sends signals to the CNS regarding 

changes and tension in the muscles. Thus, when the muscle is stretched, so is the muscle spindles 

(Baechle & Earle, 2008). Golgi Tendon Organs (GTO) is another type of proprioceptor which 

can detect differences in tension generated by an active muscle. These receptors react to the 
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tension created in the muscle when it contracts and to the tension when the muscle stretches 

passively (McArdle et al., 2015).  

 

Sprint 

The physical demands that are required of the gymnasts includes as previously mentioned also 

sprint. In sprinting there are sequences of running strides. The sprint requires that the athlete 

achieves a maximum acceleration and velocity, usually only during shorter sprint distances. The 

interaction between stride length and stride frequency is a decisive factor for the sprint speed 

(Baechle & Earle, 2008).  

Sprint is divided into three phases: initial starting phase, acceleration phase and maximum 

running speed phase. During start and acceleration phase, the athlete accelerates through a 

concentric force using hip and knee extensors. It is therefore very important that during the 

starting phase, the athlete reaches a high speed and a large concentric force to continue 

accelerating throughout the sprint distance. Sprint training can be effective for athletic 

development, strength and power. But it can also have positive effects for the stretch-shortening 

cycle (Markovic, Jukic, Milanovic & Metikos, 2007). 

Sprinting includes both a flight phase and a support phase (Baechle & Earle, 2008). When 

performing a sprint, the primary muscles that are activated are m.gluteus maximus, m.adductor 

magnus, m.hamstrings (m.semitendinosus, m.semimembranosus and m.biceps femoris) and the 

knee extensors. These muscles has been known as the most important for the sprint and are 

responsible for the acceleration and horizontal velocity. The hamstrings are active during the 

whole flight- and support phase. The m. gluteus maximus and the knee extensors are only active 

during the flight phase and in the beginning of the support phase. M. adductor magnus stops 

being active in the beginning of the support phase (Wiemann & Tidow, 1995).  

Kale, Asci, Bayrak and Acikada (2009) believes that maximum muscle contraction is of great 

importance for achieving mechanical force both in the starting speed and in shorter sprint 

performance. An experienced sprinter have proved to have a shorter foot contact with the ground, 

longer stride length and flight time but also a higher stride frequency. All of these are related to 

muscular power. This result in a greater muscle force which is required for both maximum jump 
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and sprint. Wiemann et al. (1995) states that sprinting is running fast during short sequences. In 

these short sprints it is of great importance that the body produces and achieves horizontal force 

and velocity.  

Nowadays, it is common to perform sprint tests on athletes, both individual and on team sports 

athletes. Sprint is an explosive movement and training of this movement could lead to positive 

improvements for the athlete in both muscle force and also dynamic athletic performance 

(Markovic et al., 2007).  

 

Vertical jump and plyometric training 

Plyometric training along with resistance training has proven to have positive effects on the 

gymnasts jumping ability. Especially the jumping ability is incredibly important for a gymnast 

and for its development in the sport (Marina & Jemni, 2014). Plyometric training is common 

among athletes who want to increase their vertical jump ability. Plyometrics improves not only 

the acceleration during the sprint, but also increases the athlete’s strength in the lower extremity 

(Miller, Herniman, Ricard, Cheatham & Michael, 2006). 

A popular vertical jump that are used in many studies and found in many sports are the 

countermovement jump (CMJ) Countermovement means that the subject moves in an opposite 

direction to the goal direction.  The movement starts in an upright position and then the subject 

sinks down (preparatory phase) before the subject extends the hip, knees and ankles and pushes 

upwards into the jump. A similar jump is the squat jump (SJ) but the subjects starts instead from 

a semi-squatted position and thereafter extends the hip, knees and ankles and pushes upwards into 

the jump. This jump, SJ unlike CMJ does not use the stretch-shortening cycle (Bobbert, 

Gerritsen, Litjens, & Van Soest, 1996). Driss, Driss, Vandewalle, Quièvre, Miller and Monod 

(2001)  states that body weight may be a sufficient load to evaluate the mean power in sedentary 

individuals and if an external load is added, the mean power can instead decrease. However, 

weight alone can also be too low for an optimum load for the mean power. It is possible that SJ is 

experienced as a heavier jump, since the weight affects the take-off. Young, Cormack and 

Crichton (2011) concludes that peak power relative to body weight is more important than 

absolute peak power for maximum speed. They also say that similar findings have been found by 

other studies. 
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Lower body plyometric is of great importance for most sports, where the sport requires the 

athlete produces a high amount of muscle force for a short time period. Therefore, this type of 

training leads to improved their jumping ability in the athletes (Baechle & Earle, 2008). 

The stretch-shortening cycle (SSC) reflex is used to facilitate a maximal increase recruitment of 

the muscle over a short period of time and it involves three phases. The SSC is a combination 

between mechanical and neurophysiological mechanisms and is the basis of plyometric training. 

The first phase is the eccentric phase, which involves preloading the agonist muscle group. The 

muscle spindles are stimulated during this phase. The second phase is called transition phase and 

it is the time between the eccentric and concentric phases. A kind of a pause between the two 

phases. The transition phase must be kept short, because if it lasts to long, the energy that is 

stored during the eccentric phase will not increase muscle activity during the last phase. The last, 

third phase, called concentric phase is the response to the eccentric phase. During the concentric 

phase, the energy that is stored during the eccentric phase is now used to increase the force and 

muscle activity. Consider the countermovement jump. This type of jump includes both an 

eccentric phase and a concentric phase (Baechle & Earle, 2008). The SSC occurs daily during 

movements such as walking, running and jumping (Malisoux, Francaux, Nielens, Renard, Lebacq 

& Theisen, 2006). 

 

Previous research 

Previous studies indicate that there is a requirement that the gymnasts have a faster running to be 

able to perform more and difficult somersaults (Bradshaw, 2004). Jumping is one of the decisive 

skills that gymnasts have to obtain at early age to be able to perform all the difficult moments that 

the sport requires, for example triple somersaults, both grouped, straight with or without twists. 

The jumping ability is an important factor for a gymnast and it is considered as an overall 

indicator of gymnastic ability. It is also related to successful performance, especially in floor 

programs and vault (Bradshaw, 2004).  

The sport requires that the gymnasts have a good ability to achieve high sprint speed, so it is 

important to measure these variables to be able to understand how training can be developed. The 

squat jump measures the leg power in the second phase of the board contact. Squat jump is 
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therefore a good choice just because it provides a more appropriate assessment of the gymnast 

ability to produce and develop force and power (Bradshaw et al., 2004).  

Hall, Bishop and Gee (2016) studied the effect of plyometric training on 20 female gymnasts. 

Plyometric training as a complement to their regular training showed some improvements in 

areas such as run-up velocity, take-off velocity, hurdle to board distance and post-flight time. 

However, the significant improvements was considered as small. Further, the countermovement 

jump height was improved. Bradshaw and Rossignol (2004) found significant relationships in 

both squat jump and in countermovement jump.  They claim that the squat jump is a good 

measure of the gymnast’s ability to produce force and power. They also claimed that 

countermovement jump is good to examine the gymnast’s ability to use the potential energy, 

which is typical for the take-off. According to Cohen (1988) the correlations in the study was 

considered as strong.  

Carr, McMahon and Comfort (2015) examined the relationship between countermovement jump 

and short sprint distances (5, 10 and 20 meter) in county cricketers. The results showed a strong 

correlation between countermovement jump, 10 and 20 meter sprint and a moderate correlation 

between countermovement jump and 5 meter sprint. Unlike Vescovi and McGuigan (2008) that 

claims that there is a strong correlation between longer sprint distance (27.4 and 36.6 meter) and 

countermovement jump, while the shorter sprint distances (9.1 and 18.3 meter) have a weaker 

correlation. Another study (Markovic et al., 2007) showed that a 10 weeks of plyometric training 

had a positive impact on squat jump and countermovement jump height, but 20 meter sprint 

turned out to remain unchanged. Chelly, Hermassi and Shephard (2015) examined whether an 

eight-week period of plyometric training (biweekly) would affect jump height on in-season 

soccer players. This resulted in a significant increase in both countermovement jump and squat 

jump height after completed training program.  

This study aims to examine if there is any linear correlation between vertical jumping height in 

both CMJa and SJ and 10 and 15 meter sprint times in young gymnasts. The results will be 

helpful when the coach are going to plan and organize gymnastics exercise programs but also for 

the coach, to get a better understanding of why the speed is an such important factor in sprint and 

the importance of the height in the gymnasts jump. Very few previous studies have been done on 
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gymnastics. Particularly in teamgymnastic because it is such a new sport. Further research would 

be of interest.  

 

Aim 

The aim of this study was to investigate if there is any linear correlation between vertical jump 

height and 10 and 15 meter sprint in teamgymnastics.  

 

Research questions 

Are there any linear correlations between vertical jump and 10 and 15 meter sprint? 

Are there differences in jump height between the vertical jumps countermovement jump with arm 

swing (CMJa) and Squat jump (SJ)?  

Does the participants weight affect the correlations?  

 

Methods 

Subjects 

18 young female teamgymnasts was recruited for this study. Because of sickness, one of the test 

subjects had to withdraw her participation from the study. Therefore the result of 17 test subjects 

was analyzed. Test subjects age was 12-17 years. The inclusions criteria’s for participation in this 

study was that the subjects had to be active in teamgym and healthy and injury-free. They must 

also have practiced gymnastics for at least three years. All participating gymnasts were from the 

same city and the same sport club.  Before the execution of the tests, the subjects did enter their 

correct weight, height and age which has been summarized below (table 1).  
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Table 1. Test subjects (N=17) characteristics, expressed in minimum value, maximum value and 

median.  

 Weight (kg) Length (cm) Age (years) 

Median 50 162 13 

Minimum 39 155 12 

Maximum 65 173 17 

 

Testing procedures 
A week before the first test session, there was a familiarization trial. This was an opportunity for 

the test subjects to learn the tests that they will carry out but also an opportunity to try it and in 

that way feel comfortable with both the equipment and the tests. There was also given 

information about the test sessions and things to consider before the tests. At familiarization trial 

the test subject’s awarded an informed consent (appendix 1) that they did take home to let a 

guardian sign it.  Just before the test, a verbal description was held to inform and go through 

exactly what was going to happen. As well to give the subject’s an opportunity to ask questions 

and clarify everything. An instruction for the procedure and a checklist were written and the test 

leader used it during the test sessions in order to minimize the risk of forgetting important 

components of the tests (appendix 2). The results of the test were written down by the test leader 

on a separate paper to then be entered in SPSS and analyzed (appendix 3).  

Before the test they did a warm-up for about 10-15 minutes which included jogging, sprinting, 

shuffling and a short dynamical stretch (Vescovi et al., 2008). The tests were executed at two 

occasions at the test subject’s normal training time (late afternoon). This was to avoid exhaustion. 

Furthermore the test was done with a week in between. Partly because the subject’s should be 

able to recover, but also for not taking up to much time from their own training. After the warm-

up the test subjects were randomly assigned to two independent groups. Half of the group carried 

out the sprint tests and the other half performed the vertical jump tests. In the second test 

occasion they just changed test exercise.  
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Vertical jump 
The test subjects did execute two different vertical jumps, countermovement jump with arm 

swing (CMJa) and squat jump (SJ). Verbal information was given just before the test and the 

subject was allowed to perform two test rounds of both jumps (Habibi, Shabani, Rahimi, Fatemi, 

Najafi, Analoei & Hosseini, 2010). The starting order of which jump the subjects should start 

with was randomized. The rest between each attempt of jumps was at least one minute 

(Markovic, Dizdar, Jukic & Cardinale, 2004) and the rest between the different jumps was six 

minutes (Vescovi et al., 2008). The best result of three trials was analyzed in the study (Markovic 

et al., 2007).  

The CMJa was standardized to 90 degrees in the knee angle and was controlled by one of the test 

leaders (Romero-Franco & Jiménez-Reyes, 2015). The subjects feet was placed hip wide and the 

face turned towards one of the sensors. The subject was given a verbal feedback when 90 degrees 

was reached in the knee joint and thereafter pushed up into the vertical jump. The test subjects 

were allowed to use the arms in the swing phase, directly followed by a minute rest between the 

three trials of CMJa. After the three trials of CMJa the subjects were given a 6 minutes rest 

before moving on to the SJ tests. Both jumps were performed without shoes, to get the tests as 

sport-specific as possible (Marina, Jemni, Rodríguez & Jimenez, 2012). Verbal encouragement 

was given at both test sessions.  

The squat jump (SJ) was also standardized to 90 degrees in the knee angle and was controlled by 

one of the test leaders (Romero-Franco et al., 2015). It started from a parallel feet alignment with 

the feet hip wide apart and the face was turned towards one of the sensors. The subjects was 

instructed to go down to 90 degrees and when this was achieved the test leader did make a 

countdown of “1, 2, 3, jump” (Mackala, Stodółka, Siemienski & Ćoh 2013). Directly after the 

jump the subject was given a minute rest between the three trials of the SJ. During the jump the 

hands was placed on the hips (Bradshaw et al., 2004). Like CMJa this jump was also executed 

without shoes, to maintain the test as sport-specific as possible (Marina et al., 2012).  

 

Sprint 

The test subjects did perform 15 meter sprint. The subjects were allowed to perform two test 

rounds of the sprint (Habibi et al., 2010.) Directly after the warm-up a verbal information was 
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given, to clarify any questions or uncertainties. A mark was measured out 0.5 meters behind the 

first timing gate, at the zero line. This was to avoid breaking the first photocell with the body 

(Carr et al., 2015). The test subjects were informed about the placement of the optional foot at the 

starting line and that they were allowed to start at their own signal. The subjects also received 

information about running all the way throughout the sprint. Between each sprint the subjects 

rested for at least three minutes. The subjects did perform the sprinting barefoot, because the 

subjects are accustomed to barefoot running both at training and in competition. Therefore, the 

test becomes more sport specific, which is preferable (Marina et al., 2012). The sprint was 

performed on a basis in the form of a thin mat, which is normally used as trampette run-up. This 

mat was attached to the floor in the gymnastics hall. The best result of three trials was analyzed in 

the study (Markovic et al., 2007). Verbal encouragement was given at both test sessions.  

 

Data collection 

The measurement methods that was used in this study was IVAR jump and sprint system (IVAR 

testsystem, Mora, Sweden). This was used to measure the vertical jump and the 10 and 15 meter 

sprint. The jumping sensors was placed 1.5 meter away from each other as recommended from 

the equipment. To security setting, the 1.5 meter was marked on the floor with tape to make sure 

that the sensors did not move during the tests. The sensors measures the test subjects flight time.  

The sensors that was used in the sprint was also placed 1.5 meter width apart along the 15 meter 

distance. Six sensors was placed at 0, 10 and 15 meter and these points were also marked with 

tape, to make sure they stood in its place throughout the test. The sprint sensors height was set at 

1.05 meters. Both height and the placement of the sensors were according to the 

recommendations from the equipment.  

 

Statistical analyses  

IBM SPSS statistics (version 20) was used to analyze the data. The data was tested for normal 

distribution using Shapiro-Wilks test. The data showed that there was no normal distribution 

(Shapiro-Wilks >0.05) and a low number of test subjects participated in the study and therefore 

non-parametric statistics were used. To analyze the correlation between vertical jumps and sprint 

the Spearman’s rank correlation (rs) was used. This is used to study the strength of the 



11 
 

correlation. A rs-value of 0.10 to 0.29 is considered as a small correlation. rs-value of 0.30 to 0.49 

is considered as a moderate correlation and a rs-value of 0.5 to 1.0 is considered as a high 

correlation. All significance tests were two tailed and conducted at the 0.05 significance level. To 

be able to study the variance of the variables, coefficient of determination (r2) was calculated. rs-

value is calculated then multiplied with itself and thus find out r2. To convert this to percent, the 

r2-value was multiplied by 100. Descriptive data is presented in median, min and max (Cohen, 

1988). Median value was used because the data was not normally distributed according to 

Shapiro-Wilks test and because of the low number of test subjects that was included in the study. 

Partial correlation controls for an additional variable. It’s used when there might be influencing 

the two variables. Weight was controlled in each correlation (Crowne & Marlowe, 1960; Strahan 

& Gerbasi, 1972).  

Wilcoxon signed rank test was used to compare the two different vertical jumps, CMJa and SJ. 

This test was used to measure the subjects during two different conditions (Daniel, 1990; 

Gravetter & Wallnau, 2000; Siegel & Castellan, 1988). The highest jump was correlated with the 

fastest sprint time (Markovic et al., 2007). 

 

Ethical and social considerations 

During the familiarization trial after both oral and written information concerning the two test 

session, all test subjects did receive an informed consent (appendix 1). Since all the subjects were 

underage, a guardian’s signature was required to participate in the study. All subjects was 

participating voluntarily in the study and was well aware that they may at any time, without any 

reason, withdraw their participation. No collected information or data could be identified and the 

test leader was responsible that the collected data is handled properly and was also responsible 

for the test subjects during the two test sessions.  

All personal data must be handled in a proper and safe way to protect the integrity of the 

individual. Thus, the collected data does not reach a third party. The individual in question should 

also approve the use of the collected and recorded data and all data should be relevant for the 

study (SFS 2010: 1969).  
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The results from this study will be helpful for gymnastic coaches when creating training 

programs and to develop athletes and their training. The results can improve the understanding of 

the underlying factors for a good jump and sprint ability. From a societal perspective, the findings 

from this study may also help other coaches since it can be applied to multiple sports that require 

good jump and sprint ability and the results is therefore useful in many areas.  

 

Results 

Jump and sprint results 
17 subjects (body weight between 39-65 kg; height between 155-173 cm and between 12-17 

years old) completed both tests. The test subjects had a median (min-max) at 10 meter sprint 1.93 

seconds (1.29-2.08) and at 15 meter sprint 2.65 seconds (1.84-2.81). The subjects had a median at 

countermovement jump 36.0 centimeters (29.0-47.30) and at squat jump 30.0 centimeters (25.50-

36.0). The results are presented in table 2. Wilcoxon test showed that the test subjects jumped 

higher during CMJa than during SJ, with a median of 36.0 compared with 30.0 centimeters.   

 

Table 2. Table of test subjects (N=17) results specified in median value, minimum value and 

maximum value.  

 CMJa (cm) SJ (cm) 10 m sprint (sec) 15 m sprint (sec) 

Median 36.0 30.0 1.93 2.65 

Minimum 29.0 25.5 1.29 1.84 

Maximum 47.3 36.0 2.08 2.81 

 

 

Correlations between Countermovement jump with arm swing and 

sprint 

CMJa shows a moderate negative correlation to 10 meter sprint (figure 1), rs = -0.45, r2 = 0.20 (p 

= 0.072). CMJa also shows moderate negative correlation to 15 meter sprint (figure 2), rs = -0.49, 

r2 = 0.24 (p = 0.047). The weight has been controlled in each correlation. No linear relationship 

between weight and jump height has been found (data not shown). 
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Figure 1. Relationship between Countermovement jump with arm swing (cm) and ten meter 

sprint (sec). 

 

Figure 2. Relationship between Countermovement jump with arm swing (cm) and 15 meter 

sprint (sec).  
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Correlation between Squat jump and sprint 

SJ shows a weak negative correlation to 10 meter sprint (figure 3), rs = -0.23, r2 = 0.05 (p = 

0.370). SJ also shows weak negative correlation to 15 meter sprint (figure 4), rs = -0.16, r2 = 0.03 

(p = 0.543). The weight has been controlled in each correlation. When controlling for weight in a 

partial correlation, the correlation was for 10 meter sprint and SJ rs = -0.57 (p = 0.020) and for 15 

meter sprint rs = -0.54 (p = 0.033). Which shows that both correlations have gone from weak to 

strong.   

 

 

 

 

 

Figure 3. Relationship between Squat jump (cm) and 10 meter sprint (sec).  
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Figure 4. Relationship between Squat jump (cm) and 15 meter sprint (sec).  

 

Discussion 

The purpose of this thesis was to investigate if there was any linear correlation between vertical 

jump height and 10 and 15 meter sprint in young female teamgymnasts. 18 subjects was recruited 

of which only 17 subject results was analyzed. The strongest correlation was found between 

CMJa and 15 meter sprint. The result showed that the test subjects jumped higher during CMJa 

than during SJ, with a median of 36.0 compared with 30.0 centimeters. When controlling for the 

weight, SJ and both sprints went from a weak correlation to a strong correlation.  

 

Result discussion 

Previous research (Köklü, Alemdaroğlu, Özkan, Koz & Ersöz, 2015) investigated the relationship 

between speed and vertical jumping ability. They executed 30 meter sprint with split time at 10 

meter and vertical jump (CMJ and SJ). However, CMJ was performed without arm swing. The 

results showed weak correlations between SJ and 10 meter sprint (rs = 0.030), which was similar 
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to the results in this study. Köklü et al. (2015) also found weak correlations between CMJ and 10 

meter sprint. This differed slightly from this study, which showed moderate correlations between 

CMJa and 10 meter sprint. It should be kept in mind that they did not use the arm swing in the 

CMJ which could have affected the correlation.  

Additional, Carr et al. (2015) has examined the relationship between vertical jump height and 

various sprint distances. They have found moderate significant correlations between CMJ and 

five meter sprint (rs = -0.634) and strong significant correlations between CMJ and 10 meter 

sprint (rs = -0.748). What distinguishes Carr et al. (2015) study from this study is that the 

correlation value that determines whether it is as weak, moderate or strong correlation is set at 

different levels. Another factor that distinguishes the studies apart is that Carr et al. (2015) used 

only male test subjects, while this study has only used females. Furthermore, the subjects in Carr 

et al. (2015) study had a mean age at 23.8 (± 3.7). This as well is different from this study 

because the subjects had a lower age with a median of 13. But both studies had a similar number 

of subjects, it differed only one subject between the studies.  

The strongest correlation was found between CMJa and 15 meter sprint, with a coefficient of 

determination (r2) of 0.24, meaning that 24% of the sprint performance can be explained by the 

jump height. This is a relatively low number, and other factors that may have affected the result 

may be, for example training status, training background, muscle strength and running technique. 

Nevertheless, the study design and structure could also have affected the results, which includes 

that the subjects did perform both sprint and vertical jumps barefoot and they performed the 

sprint on a thin mat, which also may have affected the result. Sprint requires a good explosive 

strength, especially in starting- and acceleration phase (Markovic et al., 2007). Kale et al. (2009) 

claims that the sprint requires a distance of 30-60 meters before the attainment of maximum 

sprinting velocity. 30 meter is a relatively short distance. It is possible that the subjects in this 

study had achieved faster sprint speed if the distance would have been 30 meter instead of 15 

meter.  

Also, Wilcoxon test showed that the test subjects jumped higher during CMJa than during SJ, 

with a median of 36.0 compared with 30.0 centimeters. This may be because the test subjects 

used the SSC and the arm swing during the CMJa, which may have affected the results since the 

CMJa resulted in the highest jump. During the SJ the SSC is not used, since the stored energy is 
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lost during the pause in the bottom position. In SJ, the test subjects was not allowed to use the 

arm swing and the hands were instead placed on the hips.   

The weight has been controlled in each correlation. The result showed that the weight only 

affected the SJ, where the correlations went from small to strong. During the SJ the subjects did 

not use the SSC as they paused 3 seconds in the bottom position. This may result in that the SJ is 

perceived as a heavier jumps compared to CMJ because the subjects may be more affected by 

their own weight during the jump.  

 

Method discussion 

This thesis only managed to recruit 17 test subjects, so it would be of interest for future research 

to recruit more subjects. This to be able to examine the different vertical jump and height, but 

also different sprint distances and therefore be able to further examine the correlations. The 

number of test subjects may have affected the results and more subjects had probably 

demonstrated stronger correlations. According to Cohen (1988) the significance of the correlation 

is related to the number of samples. They claim that a low number of participants (n=30) may 

show moderate correlation but do not achieve any statistical significance (p = <0.05). A larger 

number of participants (n=100) may instead show a small correlation, but can although be 

statistical significant.  

Furthermore, the test subjects age spread between 12 and 17 years, with a median of 13 years. 

Also this may have influenced the results when the youngest and oldest test subjects distinguishes 

the five years between. This means that the subjects can be of different lengths and different 

weights. This also includes training experience that may have affected this thesis results.  This 

means that the p-value should be taken into account but the results should not be based on this 

value (Cohen, 1988). They mean that the focus should instead be at the amount of shared 

variance. Furthermore, it can be discussed whether 5 year age difference may affect the results.  It 

should be kept in mind that adolescent of this age are in their most developmental phase in life. 

Some adolescent matures faster than others and some others require a little more time in their 

development. At first the idea was to recruit 14-15 years old gymnasts in this study but there was 

no team with this age group. However, with a median of 13, this indicates that the majority of 

subjects in this study have a lower age.  
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Before the test were executed the test subjects did a warm-up consisting of jogging, sprinting, 

shuffling and a short dynamical stretch during 10-15 minutes. The warm-up was based from a 

study of Vescovi et al. (2008). Baechle and Earle (2008) states that static and ballistic stretching 

should be questioned whether to include it into the warm-up program or not. Furthermore, they 

argue that static stretching could lead to a deterioration of force production, power and running 

speed. They believe that dynamic stretching is preferable and should be included in the warm-up. 

In a study conducted by Fletcher & Jones (2004) their result showed that a performed dynamic 

stretch included in their warm-up increased the sprint time significantly. While static stretching 

resulted in significant lower sprint time.  

In this study, the subjects did perform both the sprint and vertical jumps barefoot. The test 

subjects are used in both their training and competition to perform both the sprint and jump 

barefoot. Furthermore, it could be discussed whether it is preferable to keep the test sport 

specific. However, it should also be kept in mind and consider the reduced risk of injury that the 

shoes have. Several studies have examined injuries in gymnasts, specifically teamgymnasts. The 

results from these studies have shown that the most common injuries occur in the lower 

extremities where the ankle sprain was the most common injury (Harringe, Renström & Werner, 

2007; Lund & Mycklebust, 2011).  

As previous mentioned, the test subjects did perform the sprint on a thin mat that is their regular 

basis for the trampette run-up. This mat must be between 20 and 25 meters long and 1 meter 

wide. The thickness of the mat is 2.5 centimeter ± 0.5 centimeter. It is very important that the mat 

is fixed to the floor to prevent it from moving during the sprint (Gymnastikförbundet, 2016). 

The basis/surface for the sprint was not the same for the braking distance. The basis/surface was 

instead a thick soft mat that was sunk into the floor and over was a hard thinner mat. This 

resulted in that the braking distance base/surface ended up in the same level as the floor. The test 

subjects were asked if this basis/surface affected their sprinting ability, which they said that it did 

not.  

Also, in this study only one sprint was carried out with sensors at 10 and 15 meters. By doing 

this, with one sprint with sensors, may have influenced the test subjects mentally in their 

preparation for the sprint. Previous research has done the sprint in a similar manner in which the 

subjects perform a sprint with a total distance and then use breakpoints to record the split times. 
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Carr et al. (2015) did measure a 20 meter sprint with timing gates at 5, 10 and 20 meter to 

measure the split times. Similar studies have also been conducted by (Köklü et al., 2015) who 

tested 30 meter sprint with split times at 10 meter. Further, there are different ways of execute the 

measurements on the sprint. Another method is to split the sprint in two distances. Most studies 

have executed the same method for the measurement of the sprint as in this study and hopefully 

this has not affected the results.  But due to lack of time and that the data was collected together 

with another student, this approach was the best solution. The teamgymnasts are accustomed to 

run 15-25 meters during the run-up to the trampette. Therefore the 15 meter was chosen to be 

analyzed which is the smallest distance that they teamgymnasts are used to run. Because of the 

collaboration with the other student, the short distance was chosen (10 meter) since the other 

student analyzed longer distances. On second thought, this has probably not affected the results. 

The test subjects were well aware of that they should run the whole sprint distance. Precious 

studies have performed their sprint similarly. But to get a more reliable and accurate result, it 

may be of great interest to instead perform two different sprints.  

The two vertical jumps CMJa and SJ were chosen because they both are similar to the jumps that 

the teamgymnasts usually performs. Yet it was of interest to investigate a jump that included the 

SSC and a jump without the inclusion of SSC.  Numerous studies have been conducted on the 

vertical jump CMJ with both arm swing and without. Harman, Rosenstein, Frykman & 

Rosenstein (1990) have investigated the effect of using both arm swing in the vertical jump as 

well without. It has been shown that the use of arms in the vertical jump has positive effects in 

jump height. They also believe that the use of the arm swing should be applied to the sports that 

include jumps. The order of the jumps was determined in advance and was carried out in order 

CMJa followed by SJ. This order was applied to all test subjects. It was a relatively low number 

of jumps and the rest between each trial and between the jumps were good and sufficient so that 

the test subjects could recover. However, it would have been interesting to see if the order of the 

jumps were randomized and if so, how this had affected the results. IVAR jump and sprint 

system was used to measure both vertical jump height and sprint. Regarding vertical jump, the 

system measures the time that the subject is in the air, from when the feet lift off the ground to 

when the subject lands again. Markovic et al. (2004) has investigated in reliability and validity of 

vertical jump and compared three different methods for the estimation of vertical jump height. 
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They have found that the equipment that measures the total time in the air is the best one to use to 

examine vertical jump height.  

 

Conclusion 

The strongest correlation was found between CMJa and 15 meter sprint. When controlling for the 

weight, SJ and both sprints went from a weak correlation to a strong correlation. The result 

showed that the test subjects jumped higher during CMJa than during SJ, with a median of 36.0 

compared with 30.0 centimeters. No previous studies have examined these variables and their 

relationship on teamgymnasts. The findings of this thesis partly supports previous research. The 

results may be useful for the coaches to come to the knowledge of the importance for plyometric 

training, sprint- and jump training. Future research should investigate the relationship of other 

sprint distances, and possibly examine the relationship for a shorter sprint distance and a longer 

distance. It may also be of interest to examine other kind of jumps. Consideration should also be 

taken on external factors such as, environment, surface and the use of footwear.  Especially on 

the teamgymnasts, since very little previous research generally has been done in this area.  
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Appendices 

Appendices 1.  

Information till deltagare. 

Hej!  

Vi heter Hannah och Emma och vi läser tredje året på Biomedicin – inriktning fysisk träning på 

högskolan i Halmstad. Just nu skriver vi vårt examensarbete där vi ska undersöka sambandet 

mellan vertikal hopphöjd och sprint. Vi vänder oss därmed till er då studien kommer utföras på 

kvinnliga truppgymnaster.  

 

Deltagande 
Du tillfrågas då att du tränar truppgymnastik i föreningen Halmstad Frigymnaster. För att delta i 

studien krävs det att du har varit aktiv inom sporten i minst 3 år och fortfarande är aktiv, samt att 

du är skadefri och fri från sjukdomar som kan påverka testernas resultat. För medverkande under 

18 år måste målsmans ge sitt medgivande till deltagande i studien.  

 

Tillvägagångssätt 
Studien är uppdelad i två testtillfällen där du kommer utföra tre olika vertikalhopp samt ett 

sprinttest. Det kommer även finnas möjlighet till ett prova på tillfälle. Inför varje test kommer en 

muntlig genomgång hållas där det finns tid till att ställa frågor. Uppvärmningen kommer att vara 

den samma under de båda testtillfällena.  

 

Frivilligt deltagande 
Du som testperson har rätt att avbryta testet när som helst utan att ange orsak. Om så önskas 

kommer då redan insamlad data att förstöras. Innan första testtillfället kommer du skriva på detta 

samtycke och lämna in det påskrivet på plats. Är du under 18 år behöver även en målsman skriva 

under. Vi som testledare har ansvar för testpersonerna under testtillfällena samt ansvarar för den 

registrerade data som samlas in.  

 

Sekretess 
Information om deltagare kommer hanteras konfidentiellt. Ingen personlig information kan 

utläsas varken i den skriftliga upplagan eller vid redovisning av studien. Om så önskas, finns 

möjlighet att ta del av sitt personliga testresultat. Har du några frågor eller önskar mer 

information så är du välkommen att kontakta oss, Hannah Svensson och Emma Larsson enligt 

kontaktuppgifterna nedan.  

 

Vänliga hälsningar,  

Hannah & Emma 
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Ansvariga 

Hannah Svensson 

Biomedicin – inriktning fysisk träning, Högskolan i Halmstad 

0703895052 

hansve13@student.hh.se 

 

Emma Larsson 

Biomedicin – inriktning fysisk träning, Högskolan i Halmstad 

0708601895 

emmlar13@student.hh.se 

 

Handledare: 

Maria Andersson 

Maria.Andersson@spenshult.se 

 

Jag har tagit del av informationen och ställer upp som testperson: 

 

Namn:_____________________________________ Datum/Ort:__________________________ 

 

 

Målsmans underskrift:____________________________________________________________ 
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Appendices 2. 

Vertikalhopp och sprint, tillvägagångsätt 

Checklista:  

– Sprintutrustning 

– Hopputrustning 

– Måttband 

– Tejp (vit och svart) 

– Förlängningssladd x2 

– Resultatpapper 

– Pennor 

– Tidtagarur 

Regler sprint utrustning: 

- Mät ut 25 meter, markera med tejp  

- Sensorerna ska vara placerade på 0, 10, 15, 20, 25 meter 

- Mät ut 1,5 meter mellan sensorerna, markera med tejp 

- Samma höjd på alla sensorerna! Ca 1,05 meter 

- Mät upp 0,5 meter från startlinjen, markera med tejp 
 

Regler sprint utförande: 

- En fot vid startlinjen (0,5 meter)  

- Stillastående start utan gungning 

- Testa sprintsträckan 2 gånger  

- 3 försök på sprinten, vila minst 3 minuter mellan försöken 

- Skriv resultat på tillhörande papper för varje testperson 

- Heja gärna på! 
 

Regler hopp utrustning: 

- Placera sensorerna 1,5 meter ifrån varandra, markera med tejp! 

- Koppla in sladdar korrekt 

- Vid fel kolla batteri, sladdar, golvet mellan sensorerna och smuts 

- Ställ in på 10 millisekunder 

- Ställ in på 1 hopp 
 

Regler hopp utförande: 

- Testa hoppen 2 gånger  

- Ansiktet vänt emot en sensor (valfri) 

- 3 försök på varje hopp, vila minst 1 minut mellan försöken, vid byte av hopp 6 min! 

- Om ett hopp ej blir godkänt räknas det bort och ett nytt försök får göras direkt 

- Heja gärna på! 
 



28 
 

CMJa (armsving) 

Höftbrett, sjunk ned till 90 grader, få ett ok och trycka ifrån rakt upp med raka ben. Hoppet ska ske i en 

rörelse, ej stanna i botten! 

Squat jump (händerna på höften) 

Höftbrett, sjunk ned till 90 grader, testledare räknar till 3 och tryck ifrån rakt upp  

Drop- jump (händerna på höften) 

Steg ut med en fot så vertikalt som möjligt, landa jämfota och sedan så snabbt som möjligt tryck ifrån rakt 

upp. (Instr. ”Så lite kontakt med golvet som de går och hoppa så högt ni kan”) 
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Appendices 3.  

Tester vertikalhopp & sprint 
 

Testperson:_______________________________________________________ 

Vikt:_________________ Längd:_________________ Ålder:________________ 

 

Hopp datum: _____________ Testledare:______________________________ 

CMJa  

1:_______________________  

2:_______________________ 

3:_______________________ 

Squat jump  

1:______________________  

2:______________________ 

3:______________________ 

Drop- jump  

1:______________________ 

2:______________________  

3:______________________ 
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Sprint datum: ____________ Testledare: ______________________________ 

 0-10 meter 
(splitt 0-10) 

0-15 meter 
(splitt 10-15) 

0-20 meter 
(splitt 15-20) 

0-25 meter 
(splitt 20-25) 

Försök 1 
Splitt tid 

    

Försök 2 
Splitt tid 

    

Försök 3 
Splitt tid 
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