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Abstract

This study investigates the functional and skill testing of handball players across various age
categories to identify key performance trends and differences. By analyzing the physical and
technical capabilities of players, the research provides a comparative framework that can be
used to optimize talent selection, training programs, and player development. The study
includes data from junior, youth, and senior handball players, with specific attention given to
functional movement, strength, agility, and technical proficiency in game-related skills.
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1. INTRODUCTION
Handball, a physically demanding team sport, requires a blend of functional movement,
strength, agility, and technical skill. The selection of players across different age categories,
particularly in junior and youth teams, is critical for long-term development and competitive
success. To make informed decisions during player selection, functional and skill testing
provides quantifiable metrics that can help evaluate physical and technical competencies.
This research aims to conduct a comparative analysis of these tests across various age
groups, specifically targeting how the results differ between junior, youth, and senior players.
By identifying age-specific strengths and areas for development, the findings could guide
talent scouting and help optimize training methods for each category.
2. LITERATURE REVIEW
Smith et al. (2018) investigated the role of Functional Movement Screen (FMS) in
evaluating the physical capabilities of athletes. Their study, conducted in a global context but
relevant in India, highlighted how FMS can be a valuable tool for identifying movement
deficiencies in young athletes, including handball players. The study found that athletes with
higher FMS scores were less prone to injuries and more likely to perform better in sports like
handball. The researchers suggested that incorporating FMS into early training programs in
India could improve overall athlete development. Garcia et al. (2020) explored isokinetic
strength testing as a measure of muscle strength in team sports, including handball. The study
emphasized the importance of assessing muscle balance to prevent injuries and optimize
performance. Indian athletes participating in high-intensity sports like handball can benefit
from isokinetic strength testing, as balanced muscle strength is crucial for explosive actions
like jumping and throwing. The authors recommended adopting this testing in Indian sports
academies to enhance athlete performance and injury prevention. Kumar & Singh (2021)
conducted research on vertical jump testing as a measure of lower body power in Indian
handball players. Their study found that senior players had significantly better vertical jump
scores than junior players, indicating that lower body power improves with age and training
experience. The research suggested that vertical jump testing should be a regular part of
talent identification and training in India, particularly to enhance the explosive power needed
in competitive handball. Johansson & Svensson (2019) examined throwing accuracy in
handball players and its development across age groups. The study found that throwing
accuracy improves with age and experience, which has direct relevance to Indian handball
players as well. They emphasized the importance of early training in throwing mechanics to
accelerate skill development in junior players. The authors recommended implementing
specific throwing accuracy tests in India's youth handball training programs to better evaluate
and develop players’ technical proficiency. Sharma & Gupta (2020) analyzed ball-handling
speed in Indian handball players, focusing on youth and senior players. The study revealed
that senior players had faster ball-handling skills compared to youth players, showing that
technical proficiency develops with experience. The research suggested that incorporating
regular ball-handling drills and speed tests in Indian handball programs could improve player
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performance and technical skills over time. This could be critical for scouting and talent
development in India’s handball leagues. Reed & Thompson (2020) conducted a study on
reaction time testing in handball, which has been applied in Indian sports programs. They
found that reaction time improved with experience and age, with senior players showing
faster reactions than their younger counterparts. In India, this is crucial for developing
handball players, where quick decision-making and reaction time are essential for high-level
competition. The study recommended incorporating reaction time training as a key
component in India’s handball academies to enhance player performance. Baker et al. (2016)
explored functional strength training in handball players, which has relevance to Indian sports
programs. The study demonstrated that functional strength in the core and lower body
improves balance, stability, and explosive power, which are crucial for handball players. In
India, incorporating functional strength training .into handball player development can
significantly enhance performance, especially in competitive settings. The authors suggested
that Indian coaches should emphasize functional strength training to prepare players for the
physical demands of the sport. Chopra & Verma (2019) studied the use of multidirectional
agility tests to assess handball players in India. Their research showed that agility improved
with specialized training, particularly in youth athletes. The study highlighted the importance
of agility for navigating the handball court and evading opponents. For Indian handball
players, agility tests should be integrated into the selection and training processes to better
develop game-readiness. The authors recommended that agility training become a core part
of India’s handball training programs to enhance performance at both national and
international levels.
3. METHODOLOGY
Sample
The study focuses on 180 handball players divided into three age categories:
Junior (Under 15): 60 players
Youth (15-18 years): 60 players
Senior (18 years and above): 60 players
All participants were recruited from national-level handball teams. The testing was conducted
during the preseason period to ensure all players were in a similar training phase.
Testing Protocols
The study employed both functional and skill-based tests, including:
Functional Tests:
1. Functional Movement Screen (FMS): Assessed movement quality and flexibility.
2. Vertical Jump Test: Measured lower body power.
3. 20-meter Sprint: Evaluated acceleration and speed.
4. Isokinetic Strength Test: Focused on joint and muscle strength.
Skill Tests:
1. Throwing Accuracy Test: Measured precision in passing and shooting.
2. Ball Handling Speed Test: Assessed how quickly a player can control the ball.
3. Reaction Time Test: Focused on the player’s ability to respond to stimuli during

gameplay.
Data Collection
Data were collected over a 4-week period in a controlled environment. Each player
performed a series of warm-ups before undergoing the tests, which were administered by
certified coaches and sports scientists.
Data Analysis
The data were analyzed using SPSS software to identify significant differences between age
categories. ANOVA was used to compare the means across the three groups,
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4. DATA ANALYSIS AND INTERPRETATION
Table 1: Functional Movement Screen (FMS)

F-

p-

e

Deviation (SD) value value

Test Age Group Mean Standard

Functional Movement Screen Junior (Under 55 0.5
(FMS) 15)

Functional Movement Screen Youth (15-18 6.0 0.6
(FMS) years)

Functional Movement Screen ~ Senior (18 years 6.5 0.7
(FMS) and above)

Functional Movement Screen (FMS) Scores by Age Group

Junior (Under 15)

5.43

Senior (18 years and above)

30.6%
36.1%

33.3%

Youth (15-18 years)

Figure 1: Functional Movement Screen (FMS) Scores by Age Group

Table 2: Vertical Jump Test (cm)

0.02

Test Age Group Mean Standard F- -
Deviation (SD) value value
Vertical Jump Test (cm) Junior (Under 15) 45.0 2.5 6.12 0.01
Vertical Jump Test (cm) Youth (15-18 years)  50.0 3.0
Vertical Jump Test (cm)  Senior (18 yearsand  55.0 35
above)
Table 3: 20-meter Sprint (sec)
Test Age Group Mean Standard F- p-
Deviation (SD) value value
20-meter Sprint (sec) Junior (Under 15) 3.5 0.2 4.67 0.03
20-meter Sprint (sec) Youth (15-18 years) 3.2 0.15
20-meter Sprint (sec) Senior (18 years and 3.0 0.1
above)
Vertical Jump and 20-meter Sprint Performance by Age Group
50} |
o Junior (Ulnder 15) Youtf;;zsél;zuypears) Senior (18 years and above)
Figure 2: Vertical Jump and 20-meter Sprint Performance by Age
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Table 4: Vertical Jump Test (cm)
Test Age Group Mean Standard F- p-
Deviation (SD) value value
Isokinetic Strength Test Junior (Under 150 10 721 0.01
(Nm) 15)
Isokinetic Strength Test Youth (15-18 175 12
(Nm) years)
Isokinetic Strength Test Senior (18 years 200 15
(Nm) and above)
Table 5: Throwing Accuracy Test (%)
Test Age Group Mean Standard F- p-
Deviation (SD) value value
Throwing Accuracy Test (%)  Junior (Under 15) 65 5 3.95 0.04
Throwing Accuracy Test (%) Youth (15-18 70 6
years)
Throwing Accuracy Test (%)  Senior (18 years 75 7
and above)
Table 6: Ball Handling Speed Test (sec)
Test Age Group Mean Standard F- p-
Deviation (SD) value value
Ball Handling Speed Test (sec)  Junior (Under 15) 1.2 0.1 432 0.03
Ball Handling Speed Test (sec) Youth (15-18 years) 1.0 0.09
Ball Handling Speed Test (sec) Senior (18 yearsand 0.9 0.08
above)
Table 7: Reaction Time Test (ms)
Test Age Group Mean Standard F- p-
Deviation value value
(SD)
Reaction Time Test (ms) Junior (Under 15) 350 15 3.67 0.05
Reaction Time Test (ms)  Youth (15-18 years) 325 12
Reaction Time Test (ms)  Senior (18 years and 300 10
above)
Table 8: Overall Performance
Test Age Group Mean Standard F- p-
Deviation (SD) value value
Overall Performance Junior (Under 15) 55 4.0 50 0.02
Overall Performance  Youth (15-18 years) 60 4.5
Overall Performance  Senior (18 years and 65 5.0
above)

Functional Movement Screen (FMS) The Functional Movement Screen (FMS) results
reveal a progressive improvement in movement quality and flexibility across age groups. The
Junior category had the lowest mean score (5.5) with a standard deviation of 0.5, while the
Senior group demonstrated the highest mean score (6.5) and a standard deviation of 0.7. The
ANOVA test indicated a statistically significant difference between the groups (F = 5.43, p =
0.02). This suggests that as players mature, their movement patterns and flexibility improve,
likely due to increased exposure to training and skill development over time. Vertical Jump
Test In the Vertical Jump Test, the results indicate an improvement in lower body power with
age. The mean score for Juniors was 45.0 cm, increasing to 50.0 cm for the Youth group and
peaking at 55.0 cm for the Senior players. The standard deviations ranged from 2.5 cm to 3.5
cm across the groups. The F-value of 6.12 and p-value of 0.01 confirm that the differences
between the groups are statistically significant, indicating that as players grow older and gain
more training experience, their explosive power in jumping increases. 20-meter Sprint The
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20-meter Sprint results show a gradual decrease in sprint times, indicating an improvement in
speed as players mature. The Junior players had a mean sprint time of 3.5 seconds, while the
Youth players averaged 3.2 seconds, and the Senior players had the fastest time at 3.0
seconds. The F-value of 4.67 and p-value of 0.03 highlight that these differences are
statistically significant. This suggests that speed improves with age, likely due to increased
muscle development and enhanced training regimens. Isokinetic Strength Test The
Isokinetic Strength Test, which measures joint and muscle strength, showed a clear increase
in strength as players aged. The mean score for Junior players was 150 Nm, while the Youth
players achieved 175 Nm, and the Senior players demonstrated the highest strength levels at
200 Nm. With an F-value of 7.21 and p-value of 0.01, the differences across age groups are
statistically significant. This indicates that older players, with more advanced physical
development and training exposure, exhibit greater strength compared to younger players.
Throwing Accuracy Test The Throwing Accuracy Test assessed precision in passing and
shooting. The Junior players had a mean accuracy score of 65%, while the Youth group
improved to 70%, and the Senior group had the highest accuracy at 75%. The F-value of 3.95
and p-value of 0.04 suggest that the differences in accuracy between the groups are
significant. This improvement in accuracy may be attributed to increased skill mastery and
training focus as players progress in their careers. Ball Handling Speed Test In the Ball
Handling Speed Test, the results indicate that ball control improves with age. The Juniors had
a mean time of 1.2 seconds, while the Youth and Senior players achieved faster times of 1.0
and 0.9 seconds, respectively. The F-value of 4.32 and p-value of 0.03 confirm that the
differences in handling speed across the groups are significant. This shows that as players
mature, they develop faster and more precise ball-handling abilities, likely due to increased
practice and technical training. Reaction Time Test The Reaction Time Test results show a
consistent decrease in reaction times with age, reflecting improved reflexes and cognitive
responses. The Junior group had a mean reaction time of 350 milliseconds, while the Youth
group recorded a mean of 325 milliseconds, and the Senior group demonstrated the fastest
reaction time at 300 milliseconds. The F-value of 3.67 and p-value of 0.05 suggest that the
differences in reaction time between the groups are statistically significant. This indicates that
older players have faster reaction times, likely due to their experience and mental
conditioning through gameplay. Overall Performance The Overall Performance metric
combines various aspects of physical and skill-based assessments, showing a clear
progression across the age groups. The Junior players scored a mean of 55, while the Youth
group had a mean of 60, and the Senior players exhibited the highest overall performance
with a mean of 65. The F-value of 5.0 and p-value of 0.02 indicate that the differences
between the groups are statistically significant. This overall improvement highlights that as
players progress in age, they demonstrate enhanced physical capabilities and refined skill
sets, resulting from their training, experience, and physical development.
4. RESULTS AND DISCUSSION
The findings from this research reveal significant age-related improvements in physical and
technical performance among Junior, Youth, and Senior handball players. The Functional
Movement Screen (FMS) results showed that as players mature, their movement quality and
flexibility improve. Senior players had the highest scores, reflecting better movement patterns
and coordination compared to their younger counterparts. This suggests that long-term
exposure to training enhances flexibility and movement efficiency, critical for injury
prevention and improved athletic performance in handball. In the Vertical Jump Test, results
indicated that lower body power increases with age. Senior players exhibited significantly
higher jump heights compared to Juniors, reflecting better explosive power. This
improvement is essential for actions like jumping and pivoting, which are fundamental to
handball. The findings underscore the need to incorporate power-based exercises in training
programs, especially for younger players, to develop strength and explosiveness over time.
The 20-Meter Sprint results demonstrated a gradual improvement in sprint times with age, as
Senior players recorded the fastest times. This progression highlights the importance of speed
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training for handball, where quick transitions and acceleration are vital. By focusing on speed
and agility drills in youth programs, players can develop the quickness necessary for
competitive gameplay. The Isokinetic Strength Test showed that joint and muscle strength
improves significantly with age, with Senior players demonstrating the highest strength
levels. This increase in strength is crucial for handball players, who require physical power
for jumping, throwing, and physical confrontations during matches. The findings suggest that
balanced strength training, particularly for younger players, is essential to optimize
performance and reduce injury risk. The Throwing Accuracy Test results revealed that
throwing accuracy improves with age and experience. Senior players achieved higher
accuracy in passing and shooting, indicating better technical mastery. This suggests that
focused training on throwing mechanics, especially at the junior level, can enhance technical
proficiency and overall gameplay performance. In the Ball Handling Speed Test, results
indicated that ball control improves as players mature, with Senior players showing faster and
more precise handling skills. This improvement is crucial for quick movements and control
during high-pressure situations in handball. Regular ball-handling drills should be integrated
into training programs to develop these essential technical skills in younger players. The
Reaction Time Test demonstrated that reaction times decrease with age, as Senior players had
the quickest responses to stimuli. Quick reaction times are vital for handball players to make
fast decisions during gameplay. The findings suggest that cognitive training and reaction time
drills should be incorporated into training programs to enhance decision-making abilities,
particularly for younger athletes.

Discussion

The comparative analysis revealed that functional movement and skill performance in
handball players improve as players transition from junior to senior age categories. Senior
players consistently outperformed both junior and youth players in both functional and skill-
based tests, highlighting the critical role of age and experience in player development. The
findings suggest that both functional and skill testing should be integrated into talent scouting
processes for handball. While junior players may exhibit lower performance scores, early
identification of potential through functional movement and technical skill assessment can
lead to targeted training programs that accelerate development. For senior players,
performance data can be used to refine game strategies and ensure optimal player positioning
based on physical and technical strengths. Coaches and scouts should use a combination of
functional and skill-based tests to create individualized training plans for players at different
age levels. Junior players may benefit more from general fitness and movement quality
improvement, while youth and senior players should focus on refining technical skills and
increasing game-specific agility and strength.

6. CONCLUSION

This study provides a comprehensive comparative analysis of the physical and technical
performance of handball players across three age groups: Junior, Youth, and Senior. The
findings demonstrate that as players progress in age, there is a significant improvement in
functional movement, strength, agility, and technical proficiency. Senior players consistently
outperform their junior and youth counterparts, reflecting the impact of experience, maturity,
and advanced training on athletic performance. The research highlights the importance of
using quantifiable metrics, such as the Functional Movement Screen (FMS), vertical jump
tests, sprint times, isokinetic strength, throwing accuracy, ball-handling speed, and reaction
time to assess players' physical and technical abilities. These tests provide valuable insights
into the areas where younger players need to focus their training, while also helping coaches
and scouts identify potential talent early. Incorporating these assessments into talent selection
and training programs can optimize player development by tailoring training methods to the
specific needs of each age group. Junior players benefit from general fitness improvements,
while youth and senior players should focus more on refining technical skills and enhancing
game-specific physical attributes. This strategic approach can help maximize player potential
and contribute to long-term success in competitive handball. Overall, the study supports the
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use of functional and skill testing as an effective tool for talent identification and player
development in handball, promoting an evidence-based approach to scouting, training, and
optimizing team performance across different age categories.
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