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Abstract
BACKGROUND: Agility is the ability to change direction rapidly in response to a stimulus.
Agility is made up of many physiological qualities, such as change of direction speed, straight
sprinting speed, leg muscle qualities and anthropometry, but also factors like perceptual
decision-making factors, visual scanning and knowledge of situations. Agility can be divided
into reactive agility and non-reactive agility where reactive agility involves a response to an
unpredictable stimulus whereas non-reactive agility is a response to a predictable stimulus.
Handball is a team sport that has both physical and physiological demands such as agility,
strength, endurance and cognition.
AIM: The aim of this study was to compare and investigate the relationship between two
agility test in order see if reactive and non-reactive agility can be seen as two different
qualities in adolescent handball players.
METHOD: This study included 15 adolescent handball players (median age: 13 years;
median/mean height: 168.5/170.4 cm; median/mean weight: 57.3/58.76 kg). The participants
were tested in a non-reactive agility test, the Agility T-test, and a reactive agility test, FiTRO
Agility Check. The Agility T-test was evaluated using a stopwatch and the software FiTRO
Agility Check was used to determine the reaction time. The data colletion occured during a
training session. For the statistical analysis Spearmans correlation test was used.
RESULTS: This study showed a weak correlation between the two tests (r= -0.33, p=0.23).
CONCLUSION: The result indicates that there is a weak correlation between the two tests
and this could imply that reactive and non-reactive agility might be two different qualities in
team-handball, however more studies are warrented.
KEYWORDS: Agility, Handball, Change of directon speed, Agility T-test, FiTRO Agility
Check, Reactive agility, Non-reactive agility, Reaction time.
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1 Background
1.1Agility
Agility is an important aspect in several team sports and should be involved in the athletes
training programs to be further developed (Negra, Chaabene & Hammami, 2016). Although,
there is no precise definition of what agility really is. There has been some discussion about
how to define agility. One definition says that agility includes whole-body change of direction
as well as rapid movement and direction change of limbs (Sheppard & Young, 2005). But
more recently, a new definition has surfaced. Agility is defined as ”a rapid whole-body
movement with change of velocity or direction response to a stimulus” (Young, Dawson &
Henry, 2015, page 160). Sheppard & Young (2005) also discusses that the definiton of agility
depends on who you ask. If you ask a biomechanist and a motor learning scientist, they will
probably give you different answers. Young et al. (2002) have proposed a model of the main
factors of how to determine agility, and that this could be applied to sports that involve rapid
changes of direction. (See Figure 1). The intention of Figure 1 is to explain these factors and

Figure 1. Universal agility components (Young et al., 2002)

to highlight how they influence agility performance.

1.2 Reactive- and non-reactive agility
Reactive agility is a term explained as a motor quality of agility that appears in sports, thus an
effective change of direction in response to an unpredictable stimulus. The difference between
reactive- and non-reactive agility is that reactive agility is non predictiable, which means that
a stimulus can’t be anticipated. For example, an exernal stimulus provided by an opponents

1

actions. (Young, Dawson & Henry, 2015) Non-reacive agility is where the stimulus can be
anticipated. For example, a ball-recivier in american football which runs a pre-determined
distance. (Sattler & Sajber, 2015). A study by Sattler et al. (2015) came to the conclusion that
reactive- and non-reactive agility should be seen as two seperate capacities, as in Figure 1,
and that they should be tested seperately, since both of the qualities, change of direction speed
and perceptual and decision-making factors, are important factors for success.

1.2.1 Testing agility
Testing agility can be done in many ways since there are alot of agility tests. The question is
whether the test is valid and reliable or not. Most tests only consist of testing the non-reactive
agility with pre-planned change of direction speed, such as Illinios Agility Run test, Shuttle
Run test, Zig Zag Test, T-test, 10 meter shuffle test and more. These are tests that doesn’t test
reactive agility with non-predictable stimulus, so another type of test has to be added to
complete the wide definition of agility (Zemková & Hamar, 2014). This test contains an
unpredictable stimulus which the subject has to react to. There are several ways to test this.
Such as FiTRO Agility Check test (see Figure 4) and a test used in Spasic et al. (2015) article
about handball players and reactive agility performance. This agility test is testing both
reactive-and non-reactive agility. (See Figure 2)

Figure 2. Testing of the handball-specific CODS and handball-specific reactive agility. (MC – microcontroller, IR – Infrared
sensor) (Spasic et al. 2015).

The test works like a T-test but with non-predictable stimulus added to the test. As the
athlethe starts running, the hardware module, microcontroller, initiates one of two lights
placed on the two cones as seen in Figure 2. The athlete have to assess which one of the cones
to shuffle to, touch it, and then shuffle to the other cone and shuffle back to the middle, X, and
then rush backwards to the start line.
2

1.3 The physiological background of agility
To understand the underlying factors of agility, the physiological basics have to be known. To
perform and to do it optimally, the main factors of agility like sprinting speed, balance,
coordination and strength are required. All of these qualities are dependent on how well the
body is adapted, including the energy systems and muscles. According to Figure 1, agility is
determined by muscle strength, sprinting speed, technique (which is determined by feet
posture and step length – which requiers a well adapted coordination). But also by visual
scanning since processing information throughout the field is a beneficial element in
successful sports performance (Piras, 2010).

1.3.1 Energy systems
The body needs energy in form of adenosine triphosphate (ATP) to contract its muscles. ATP
can be sythetised and regenerated through three pathways and which pathway it’s regenerated
by depends on how long the exercise is ongoing. As the exercise begins, the free ATP in the
muscle is expended within seconds and the body starts to regenerate new ATP through direct
phosophorylation of ADP (which is hydrolysed from ATP) by creatine phosphate (CP). CP is
tapped in order to regenerate ATP. The CP is catalyzed by the enzyme creatine kinase and the
phosphate group transfers energy to the ADP molecule. This forms ATP almost instantly. The
energy produced by this pathway lasts for about 15 seconds (which is enough energy to
energize a 100 meter dash.) (Marieb & Hoenh, 2016). Since the tests performed in this study
doesn’t last for more than 15 seconds, the first energy system will only be used so the other
energy system is only worth a short description. When the free ATP and CP are consumed,
more ATP is generated by glycolysis, which is an anaerobic pathway. Glucose from the blood
or from the glycogen in the muscle is catalyzed into two pyruvic acid molecules which release
energy to form new ATP, 2 ATP per glucose (Marieb & Hoenh, 2016).

1.3.2 Skeletal muscle and muscle contraction
The skeletal muscle is one of three types of muscles in the body. (The others are smooth
muscle and cardiac muscle.) The skeletal muscle consists of muscle fibers, blood vessels,
nerves and connective tissue in order to provide the muscle with oxygen, to transport waste
products, to ”hold” the muscle together and to control its activity. The whole muscle is
wrapped up in the connective tissue sheat epimysium, inside the muscle, all the muscle fibers
are grouped up in fascicles, and these fascicles are surrounded by perimysium. Every single
muscle fiber has its own connective tissue, the endomysium. The role of the connective
3

tissues is to support the muscle cells and to hold and reinforce the muscle. The sheats are also
a part of the muscles natural elasticity and giving entry and exit for the blood vessels and the
nerves connected to the muscle. (Marieb & Hoenh, 2016)
The skeletal muscle cells are large (1-40 mm in length) (Berk et al., 2000) and each muscle
fiber is composed of loads of sacromeres. Within each sacromere, the functional unit of the
muscle, there are even smaller structures called myofilaments. The interaction between the
myofibrillar proteins, actin and myosin, allows the muscle to contract, relax and change
shape. (Scott, Stevens & Binder-Macleod, 2001). The contraction of the muscle is a multistep
cycle called the cross bridge cycle, which is a series of events when the mysion head pulls
myofilaments toward the center of a sacromere. For the cycle to occur, calcium, Ca2+, and
ATP is needed. When the Ca2+ levels are low in the cytosol, the muscle is relaxed and a
protein called tropomysion is blocking the active mysion-binding sites on actin. As Ca2+ levels
become higher, two ions of Ca2+ binds to troponin and causes it to change shape and ”roll
away” from the mysion-binding sites. The blockings are then removed and the binding sites
are exposed and after this step, the cycle begins. The cycle will repeat as long as there are
ATP and Ca2+ present. With each cycle, the myosin head takes another step by sticking to
another actin further along the actin filament. The four stages of the cross bridge begins with
the cross bridge formation where the mysion head attaches to the actin myofilament, creating
a cross bridge. As the mysion head pulls the actin filament, adenosine diphosphate (ADP) and
phosphate are released. The myosin head bends, changing to its low energy state. The
attached actin filament is pulled forward as a result. This is called the power stroke. The cross
bridge detachment is caused when a new ATP molecule binds to the mysion head and this
weakens the link between actin and mysion. As a result of this, the cross bridge breaks. As the
ATP molecule is hydrolysed into ADP and phosphate, the myosin head switches to its highenergy form, ready to attach to the actin once again (Marieb & Hoenh, 2016).

1.3.3 Sprinting speed
Sprinting speed is an important quality in the pre-planned, non-reactive agility change of
directions speed, as seen in Figure 1. Speed has been defined by the time it takes for an object
to move a specified distance. Speed can be divided into several phases: acceleration,
maintainance of maxium speed and decceleration, and all of these phases seem to be
important for change of direction and thus agility. (Šimonek, Horička & Hianik, 2017). Speed
can be increased or decreased based on alterations in stride length and stride frequency.
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Majumdar and Robergs (2011) discuss that body mass och body height influence both stride
length and stride frequency. Muscle mass is a determinant in the acceleration phase where you
have to overcome the inertia and increase the lenght stride in order to obtain a higher speed.
Due to the genetic composition of the muscle fibers (fast-twitch and slow-twitch), some
individuals will perform better in events that involve rapid and forceful muscle contractions
(such as sprinting) where other indivduals perform better in long distance running (Majumdar
& Robergs, 2011).

1.3.4 Visual scanning
The visual system, the eyes, provide the human with a wide variety of information and most
of the information received is used to plan our upcoming actions (Davids, Williams &
Williams, 2005). The vision is categorised in two basic functions: visual perceputal skill and
visual motor skill. Visual motor skill is further categorised in vergence, focusing and tracking.
First, the eyes have to converge and then focus equally to make the veiw clear and thereafter
track the object from one point to another. The ability to maintain fixation of a rapidly moving
object has been said to be crucial in several sports (Piras, 2010).

1.4 Agility in team sports
Invasion sports are defined as sports that involve invading of the opposing team’s territory,
where they attempt to get higher scores, such as handball. While trying to get higher scores,
the team has to analyze, dribble and evade the opponents movements, and this is where agility
is an important quality in invasion sports. Since agility has a wide definition, there are also
many situations that include the agility quality, such as changing direction and velocity
(Young, Dawson & Henry, 2015).

1.4.1 Handball and its demands
Handball is considered as a complex sport where the player has to possess several technical
skills, such as passing and shooting, and physical and physiological demands (Zapartidis et
al., 2011). A reveiw by Wagner et al. (2011) about individual and team performance in team
handball found that specific characteristics in team handball are intensity changes during the
game, team-handball techniques, mental skills and hard body confrontations and these are
determinants of coordination, strength, cognition and endurance. Change of direction (nonreactive agility) was considered part of the handball performance skill coordination. Wagner
et al. (2011) also found that coordination is a main determinant factor in team-handball to
optimize specific agility, change of direction and short accelerations.
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Rameshkannan & Chittibabu (2014) found that plyometric traning did improve handball
players agility compared to a control group. Since plyometric training involves exercises with
quick, powerful movements researchers have come to the conclusion that plyometric traning
can contribute to improvements in leg strength, muscular power, acceleration, increased joint
awareness and overall propioception which match some of the factors of agility in Figure 1.
Strength and power conditons have also been studied between elite and amateur handball
players and Granados et al (2005) found that the more muscle strength and muscle power, the
more advantage to sustain the forceful muscle contractions, which is sometimes required in
handball matches. As for the endurance, the intensity during a game changes all the time
between walking, jogging, sprinting, changing directions sideways but also backwards, so a
high level of endurance is needed in order to keep up during the entire game. Several studies
have shown that a handball player moved a total distance of 3900-4700m, had a mean heart
rate of 160-170 bpm and had a high level of activity changes during competition. These
parameters, ofcourse, differ in males and females and in the different player positions.
According to Wagner et al. (2014) handball players need a high aerobic capacity to recover
during phases with lower intensity in order to perform on a high level during phases with high
intensity. Agility has been said to be one of the most important determinant of successful
handball game play in several studies. A study by Spasic et al. (2015) found that reactive- and
non reactive agility performance need independent evaluation and training in sports. By
testing males (n=26) and females (n=23) in a combined reactive- and non reacive agility test
(see Figure 2) they found a moderate correlation (r=0.40 and 0.42, p=<0.05) between
reactive- and non reactive agility. Another study that tested male (n=39) and female (n=34)
handball players in a reactive- and non reactive agility test also found a moderate correlation
(r=0.51 and 0.65, p=<0.05) and that this supports the fact that reactive and non reactive agility
shouldn’t be seen as an unique quality. (Sattler et al., 2015; Spasic et al., 2015).

1.5 Rational
Previous studies have shown that agility is one of the most important determinant of
successful play. Most of the studies have only investigated the non- reactive agility and not
the reactive agility. Altough non-reactive agility is an important quality to possess in handball,
reactive agility is just as important during the defensive part of the game. By responding to
the opponents actions and movements the players need to possess the reactive agility quality,
because the opposing teams movements cannot be pre-planned (Spasic et al. 2015). Homoud
(2015) also pushed the fact that reaction time, the interval between the onset of a stimulus and
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the initiation of a movement response, is an essential cognitive component in competetive
sports. A preliminary investigation done by Serpell et al. (2011) investigated if the perceptual
and decision-making components of agility were trainable, and they found that they are, by
implementing reactive agility training sessions. Even though the study had some limitations
they saw that the results provided enough evidence to support the theory that the perceptual
and decision making-elements of agility can be trained. The studies mentioned eariler by
Static et al. (2015) and Sattler et al. (2015) that investigated the assosiation between reactive
and non- reactive agility, who found moderate correlations between the two types, supports
that there are differences between the two agility types. The comparsion of the two agility
types were done by testing the participants reaction time, the reactive agility, by doing a
FiTRO Agility Check test, and their speed, change of direction speed and coordination, the
non-reactive agility, by doing an Agility T-test.

1.6 Aim
The aim of this study was to compare and investigate the relationship between two agility
tests in order see if reactive and non-reactive agility can be seen as two different qualities in
adolescent handball players. .

1.6.1 Specific questions:
•

Is there a weak correlation between the reactive- and the non reactive test?

•

Can reactive and non-reactive agility be seen as two different qualities in adolescent
handball players?

2 Methods
2.1 Study Design
This study is a cross-sectional, experimental study. The study contained two tests. Agility Ttest and FiTRO Agility Check. The subjects were tested once in the agility T-test and once in
the FiTRO Agility Check. If a trial of the tests failed because of a fall or disqualification, one
more trial was permitted (Raya et al., 2013). The test occasion occured during a traning
session at a local sports hall. The subjects had access to water whenever they felt they needed
to rehydrate. Before the test trial begun, the subjects were ordered to perform a warm up in
five minutes. During the test the subjects were not verbally motivated by other subjects or
testleaders. Between the tests, a rest period of 60 seconds was given (Raya et al., 2013). The
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FiTRO Agility Check-test was performed first and the Agility T-test last. For the Agility Ttest a stopwatch was used and the software FiTRO Agility Check (FiTRO Agility Check,
FiTRONIC s.r.o., Bratislava, Slovakia) was used in the reaction test.

2.2 Subjects
The subjects included in this study were male handball players at the age of 13-14 years and
15 subjects participated. The subjects were recruited from a local handball club in Halmstad,
Sweden. The subjects’ inclusion criteria to participate were that they played handball atleast
2 times a week and from time to time participated in matches. The subjects were excluded if
they have had an injury in the lower limbs the past month, were sick or if they were using any
medication that could possibly affect the test results. All the subjects were informed of the
purpose, the procedure and the risks when participating in this study.

2.3 Testing procedures
Before the testing begun the subjects height and weight was measured. They were measured
with shoes and with their clothes on. They were instructed and informed on how to perform
both of the tests by one of the testleaders. No testing trial was given due to time constraints,
since the participants had a very tight schedule to stick to. Before the tests begun, the
participants performed a warm up in the form of a five minute jog.

2.3.2 Agility T-test
The Agility T-test is a valid and reliable test for sprinting speed and agility (Raya et al., 2013;
Munro & Herrington, 2011;Pauole et al., 2000). The subjects ran a total of 40 m during the
test (see Figure 3). The subjects started the test whenever they were ready, and the testleader
started the stopwatch. The test begun by (1) running as fast as possible to cone 1 and touch it
(2) sidestep to cone 2 and touch it (3) sidestep to cone 3 and touch it (4) sidestep back to cone
1 and touch it (5) run backwards into the finish line. The subjects trial was disqualified if they
failed to follow instructions, moved any cones out of place, did not keep his or her body
forward all the time or if they crossed their legs during sidestepping (Raya et al., 2013).
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Figure 3. An overveiw of the agility T-test (Raya et
al., 2013).

2.3.3 FiTRO Agility Check
The FiTRO Agility Check has been proved valid and reliable in previous studies, and
standardization of the protocol have been made (Zemkova & Hamar, 2013). The aim of this
test was to test the reactive agility by measuring the reaction time. The test consisted of four
square mats (35 x 35 cm) situated in a square on the floor with 0.8 m between them. The
subject reacted as fast as possible to a stimulus which was displayed on a computer infront of
them. The mats had to be touched in accordance to the stimulus shown on the screen with
either left och right lower limb (see Figure 4). There was a total of 16 stimuli with random
location on the screen and with a time generation of 500 to 2.500 ms. The participants did 1
set of 16 stimulis. (Zemkova & Hamar, 2014). The FiTRO Agility Check system is computer
based and recorded the results of the reaction time (s) on the software.

Figure 4. An overveiw of the FiTRO Agilty Check.
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2.4 Data Collection
The data collected were height (cm), weight (kg), age (years), reaction time (s) and the agility
t-test (s). Through a stopwatch the Agility T-test was recorded and through the FiTRO Agility
Check system, the reaction time was recorded.

2.5 Ethical and Social Considerations
The participants got a brief view over why the study was performed, how it was performed
and what the outcome brings. The participants and their parents read and signed an informed
consent containing all of the information needed to decide whether to participate in the study
or not (See Apendix 1). The study was voluntary so withdrawal was okay at any given time
without questions asked. Any of the recorded data was removed if the subject so wished. No
unauthorized person had access to any personal information about the subjects. The study
followed the declaration of Helsinki, which is used in all studies that is performed on humans
(World Medical Association, 2013).
Agility is a fitness quality that is poorly understood. Most of the training only consist of focus
on other physical qualities. By knowing the fact that reactive agility is just as important as
non-reactive agility, coaches and trainers should implement reactive agility training sessions
in order to perform even better. Reactive agility is important during the defensive part of the
game since the defenders have to analyze the attackers movements and react fast in order to
have a succsessful defensive play (Spasic et al., 2015). Reactive agility is also important in
sports with multidirectional ”stop-and-go” such as handball, football and basketball (Sattler &
Sajber, 2015) In a study by Spasic et al. (2015), they discussed that future studies should
investigate the relationship between reactive- and non reactive agility. This would be
especially important for goalkeepers since reactive agility is of high importance in their
reactive capacitites. The results of this study will be an indicator that reactive agility should
be seen as a different quality from non-reactive agility (such as sprinting speed and change of
direction speed) and that it should be implemented in athletes training programs.

2.6 Statistics
The statistical analyses were done in IMB SPSS (IBM SPSS Statistics for Windows, Version
24.0. IBM, Armonk, New York, USA). The variables from the test occasion were
quantitative.. The results were tested with the Shapiro-Wilks test to see if the data was
normally distributed. The data was not normally distributed and for further analysis nonnormal distribution tests were used. A correlation was made between the tests. This was done
10

with Spearman’s correlation. The significance level was set to p ≤0.05. To determine the
strength of the linear correlation Evans (1996) general guide was used. Very weak = 0.000.19. Weak = 0.20-0.39. Moderate = 0.40-0.59. Strong =0.60-0.79. Very strong = 0.80-1.0.

3 Results
15 adolescent boys completed the two tests included in this study. The participant’s age,
height and weight are shown in Table 1. They had a median age of 13. The subject’s height
ranged between 159-188.5 cm with a median of 168.5 and a mean of 170.4 cm and their
weight ranged between 48.3-72.3 kg with a median of 57.3 and a mean of 58.8 kg.
Table 1. The table shows the descpriptives of the variables; age, height (cm), weight (kg), Agility T-test (s)
and FiTRO Agility Check test (s). Median (minumum-maximum values) and mean (standard deviation) values
of age, height, weight, Agility T-test and FiTRO Agility Check test for the subjects who participated in the study
(N=15).

Subjects

Median

Mean

(N=15)

(min-max values)

(SD)

Age (years)

13 (13-14)

13.3 (0.47)

Height (cm)

168.5 (159 – 188.5)

170.4 (8.7)

Weight (kg)

57.3 (48.3 – 72.3)

58.8 (7.4)

Agility T-test (s)

12.71 (11.32 – 13.48)

12.6 (0.71)

FiTRO Agility Check test (s) 1.17 (0.95 – 1.34)

1.13 (0.13)

The participants had a medain of 12.71 seconds and a min and max value of 11.32-13.48
seconds in the Agility T-test and a median of 1.17 seconds and a min and max value of 0.951.34 in the FiTRO Agility Check.
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CORRELATION BETWEEN AGILITY T r = -0.3274
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Figure 5. Spearman’s correlation between the Agility T-test and FiTRO Agility Check. r = -0.33. P-value =
0.23. r2 = 0.11.

Figure 5 shows a correlation between the Agility T-test and FiTRO Agility Check. The
correlation coefficient was calculated by Spearman’s correlation to r= -0.33. This correlation
is considered as a weak correlation according to Evans general guide (1996). The p-value was
calculated to 0.23. The correlation was not of statistically significance.

4 Discussion
The statistical analysis showed that there was a weak negative correlation between the Agility
T-test and FiTRO Agility Check (r = -0.33). The correlation was not of statistically
significance.

4.1 Result discussion
The first objective of this study was to see how strong the correlation was between a reactive
and a non-reactive agility test. With Spearman’s correlation we found that there was a weak
negative correlation (r= -0.33, p=0.23) between the non-reactive Agility T-test and the
reactive agility FiTRO Agility Check test. This result is comparable to an article by Spasic et
al. (2015) where they found moderate correlations in male and female handball players
(r=0.40 and 0.42) between reactive and non-reactive agility tests. In their study they used a
different method which could be the reason why they got a bit higher correlation than from
this study. They were using a combined reactive- and non reactive test which looks like a Ttest (see Figure 2). By the results of their study they could support the conclusion that
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reactive- and non reactive agility are independant capacities and should be seen as two
different qualities. A study by Sattler et al. (2015), who also were investigating the association
between reactive- and non reactive agility, found moderate correlations (r=0.51 and 0.65,
males and females) between reactive- and non reactive agility. Another study by Sattler &
Sajber (2015) who were testing the reactive- and non reactive agility on physical education
students (n=63) found moderate correlations (r=0.60 and 0.65 for males and females) between
the two agility types. They came to the conclusion that the results of their study could support
that reactive- and non reactive agility should be seen as two different types of agility. These
correlations from the studies mentioned above could be compared to the result of this study
(r=-0.33) since all of the studies are comparing reactive- and non reactive agility.
In a study by Horička, Hianik & Šimonek (2014) who were testing basketball players,
volleyball players and soccer players in the reactive agility FiTRO Agility Check and the nonreactive agility Illinois test. Their main objective was to examine the relationship between
agility and the ability to react, accelerate, decelerate and change the direction of movement
and they found a very weak correlation (r=-0.037). The difference between their correlation
and this study’s correlation could rely on that Horička, Hianik & Šimonek (2014) used the
Illinois test in their study unlike this study which used the Agility T-test. They also tested on
different sports which could be an explaination to why the correlations were different.
Another reason why they got a lower correlation could depend on that they had a larger
number of participants (N=56) and did not take into account that they all practised different
sports. A study by Homoud (2015) compared the Illinois test and another type of reaction test,
REACTION, which is a non-agility test, in soccer players. They found a moderate correlation
(r=0.525) between the two tests and even though their main obejctive was to analyze the
reliability and validity of the Illinois test by comparing this to a reaction time test, it should
still be taken into account that different types of reaction time tests and agility tests could
have strong or weak correlations. Their result could of course differ from this study’s result
by simply testing another type of sport but also using another type of reaction time test.
The second objective of this study was to see if reactive and non-reactive agility can be seen
as two different qualities in team-handball. Based on the correlational anlysis of the tests a
conclusion can be suggested that reactive and non-reactive agility can be seen as two different
qualities. The correlation between the tests was considered weak which imply that they don’t
have a strong relationship which means that they could be considered as two different
qualities. The studies mentioned above by Spasic et al. (2015), Sattler et al. (2015) and
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Sattler & Sajber (2015) also came to the conclusion that reactive- and non-reactive agility
should be seen as two different qualities. This supports the suggested conlusion in this study.

4.2 Method discussion
There are a few factors that could be adjusted in the method section in order to get more valid
and reliable results. There were only a small number of participants, due to time constraints,
included in this study and this could affect the result. In a study by Zemkova & Hamar (2013)
who tested different layouts of the FiTRO Agility Check had a total of 178 subjects.
There was one contact mat on the FiTRO Agility Check that did not always register touch, so
the participants had to step on the mat severel times before it registered. This affected the
results. The average time of the FiTRO Agility Check should be lower in comparison to what
they are now. A fully working FiTRO Agility Check setup would have shown more valid and
reliable data. Testing on not fully grown individuals may affect the result aswell due to
physical capacties. Since adolescent individuals may not have the same results as adult
individuals, the results can be hard to compare to other studies who tested on adults. Another
factor that may have affected the data is that the testing was done during a training session
and the subjects did the tests during different parts of the training session. This indicates that
the testing wasn’t standardized since everyone had been exercising a different amount of time
during the session. The first person who was tested may have been more alert and less
fatigued than the last person who was tested.
Moreover, timing the participants in the Agility T-test with a stopwatch may not have been
the most accurate way of collection the data. The testleader started the stopwatch when they
first began to run and stopped it when they came back to the starting point. To get more
accurate data, which isn’t affected by the human factor, a system using gates equipped with
laser emitters and reflectors should be used.
The FiTRO Agility Check mats could have had more distance between them to get more
comparable data to the Agility T-test. By having more distance between the mats the subjects
will have to run longer distance in order to touch the mats. The reaction time will then be
higher than what it is now. By adjusting the FiTRO Agility Check so that the subjects are
running 40 m total, since the Agility T-test has a total distance of 40 m, the comparison will
be more valid.
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5 Conclusion
The main objective with this study was to see if reactive and non-reactive agility could be
seen as two different quailities and the negative weak correlation (r= -0.33) between the two
tests implies that reactive and non-reactive agility possibly could be seen as two different
qualities in team-handball. Further research should investigate the relationship between
reactive and non-reactive agility in different sports in order to see the importance of reaction
time in that specific sport. Researchers should also investigate the relationship of reactiveand non-reactive agility in different levels of the sport (Beginners to elites).
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Appendices
Appendices 1 Written consent
Information till testpersoner kring studien om snabbhet hos unga handbollsspelare
Studien kommer innebära ett testtillfälle vilket kommer medverka under ett träningstillfälle.
Ett agility T-test kommer att utföras först, följt av ett reaktionstest. Du kommer få två försök
på varje test som utförs med en kortare vila mellan testningarna. Testtillfället kommer att ta
cirka 5-10 minuter per person.
Genom att delta i studien kan en liten risk för skador finnas på grund av de snabba rörelserna
som krävs under testerna, men risken är inte större än under ett vanligt träningspass, där dessa
snabba rörelseförändringar ingår. För att minimera riskerna för skador kommer testledaren
handleda dig under hela testtillfället. Detta för att säkerhetsställa att allt utförs på ett korrekt
sätt och för att minimera skaderisken. Det är viktigt att du som testperson inte har någon
skada eller någon sjukdom under testningen som kan påverka dig eller som kan bli värre
genom att du deltar i testerna.
Ni som deltar kommer få veta er snabbhet, vilket kan vara viktigt för att förstå vikten av att
träna olika reaktionsövningar. Informationen som samlas in kommer avidentifieras, detta
betyder att ditt namn och personnummer kommer ersättas av en kod, som förvaras inlåst för
obehöriga. Informationen som samlas in är längd, vikt, ålder, reaktionstider för de två
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testerna. Som huvudansvarig kommer jag ansvara för dina personuppgifter under studiens
gång och de kommer att vara inlåsta på Högskolan i Halmstad. Inga obehörig kommer kunna
ta del utav dem. Efter att studien avslutas kommer personuppgifterna att förstöras.
Du kan ta del av studiens resultat genom projektansvarig och resultatet av hela studien
kommer slutligen att redovisas i webbportalen DIVA. Alla resultat redovisas på gruppnivå,
och dina uppgifter kommer inte gå att härledas till dig när dessa presenteras.

Agility definieras som snabba rörelser med riktningsförändring. Agility används för att testa
reaktionstiden i olika sporter. Detta för att i de flesta sporter behövs snabba rörelseändringar
genom olika moment. Det finns olika sorters agilitytester, två av dem är en icke-reaktiv agility
test (T-Test agility) och reaktions agilitytest. De båda testerna mäter reaktionstiden under
olika förutsättningar. Handboll är en lagsport där spelare reagerar på olika stimuli som sker på
planen och de behöver ha en bra reaktion och snabbhet för att följa ändringar i spelet. Syftet
med studien är att se om det finns ett svagt samband mellan de två olika testerna för att
teoretiskt sett lägga till ett reaktionstest i det nuvarade testbatteriet, Fysprofilen . I denna
studie fokuserar vi på killar och tjejer som spelar handboll och är i åldrarna 13-15 år. Ett krav
är att du ska träna 2 ggr i veckan och tävla alternativt spela matcher regelbundet. Vi har fått
ditt namn och dina kontaktuppgifter av Halmstad Handbollsklubb. Eftersom du är en av
killarna/tjejerna vi söker undrar vi om du skulle vilja vara med i studien.
Du som är testperson har rätt till att när som helst avbryta testet och gå ur studien utan att
någon anledning behövs. Du meddelar då projektansvarig som då tar bort insamlade data.
Samtyckeformulär
Här nedan ger du ditt samtycke att delta i studien som handlar om att jämföra reaktionstid
mellan handbolls och badmintonspelare genom två olika agilitytester. Läs igenom
informationen noggrant och ge ditt medgivande genom att signera längst ner på denna sida.
* Jag har fått tagit del av informationen till studien och har förstått vad den innebär.
* Jag har haft möjlighet att ställa de frågor som jag önskat och jag vet vem jag ska kontakta
om jag har ytterligare frågor.
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* Jag deltar helt frivilligt i studien och kan närsomhelst avbryta mitt deltaganden i studien
utan att behöva ange en orsak.
Namnförteckning spelare:_____________________________________________________
Namnförtydan spelare:________________________________________________________
Målsmans namnteckning:______________________________________________
Namnförtydan målsman:______________________________________________
Huvudansvarig:__________________________________________________
Datum:_______________________________________________________________
Ort:_________________________________________________________________
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