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Abstract The 24th IHF Women's Junior U20 World
Championship, which took place in Skopje, North
Macedonia, showed and signified another step in the
progress of the sport of international handball regarding
talent and strategy. This study quantitatively analyzed team
performance in the 2024 IHF Women’s Junior U20 World
Championship using match data from 32 national teams.
This study analysed the statistical data of the tournament to
measure its indexed performance and how it is converted to
success among teams. The KPIs of this study are Goals For
(GF), Goals Against (GA), Goal Difference (GD), and
Points (Pts), which have undergone correlation, trend, and
comparative analyses. Pearson correlation and linear trend
analysis were used to identify the patterns in offense and
defense across different stages of the games in the
competition. GD was the most significant predictor of
success, showing a strong negative correlation (-0.89) with
final rankings. Top-performing teams like France and
Hungary register balanced growth in offensive and
defensive metrics, where the GD trend of France (+7.4)
exemplifies their consistency. In contrast, lower-ranked
teams like Chile and the USA suffered high GAs and a
poor GD (-64), displaying considerable defensive
weakness. In a comparative analysis, top teams scored an
average of 104.25 GF and 65.25 GA, and the bottom teams
scored an average of 47.25 GF, and 111.25 GA. Results
indicated GD as the strongest success predictor (r = -0.89),
reinforcing the importance of a balanced offensive and

defensive approach. Teams should maintain a balanced
offensive and defensive strategy; however, if success at the
elite level is to be kept over time. Some of the
recommendations include improving defensive solidity
and offensive efficiency to fill the gaps in comparative
performance.

Keywords  Handball, Performance Metrics, Goal
Difference, Offensive Strategy, Defensive Stability,
Statistical Analysis

1. Introduction

The 24" IHF Women's Junior U20 World Championship,
(Hereafter U20 Championship) from June 19 to June 30,
2024, in Skopje, North Macedonia, was the first edition
bringing together 32 top teams from all continents. This
competition served as a ground for young talent to realize
their potential and continue the legacy of developing stars
for international handball. Featuring 32 top young teams
worldwide, this tournament provided a platform for
upcoming talent and reflected the game's changing tactics
and dynamics. For fans, coaches, and analysts alike, the
championship was more than just a tournament; it offered
an exciting preview of handball's future, and the emerging
talent set to shape the sport.
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Handball, a game of quickness and physicality [1], has
increased in popularity and competitiveness over the last
decade. The U20 championship is an essential stage for
scouting future stars and determining how the game
unfolds at the grassroots [2]. The 2024 edition was no
different, presenting a combination of established titans in
handball such as France and Hungary, and emerging sides
from the likes of Africa and Asia, competing for
dominance. This combination of experience and fresh
blood made the tournament an interesting case study for
performance analysis [3].

Most current senior-level stars started making their
presence felt in junior competitions, and the 2024
tournament followed suit [4]. Teams such as Norway, the
reigning champions, brought their usual discipline and
tactical acumen, while newcomers like Algeria and
Chinese Taipei introduced variability and diversity in
playing styles. This diversity highlighted the international
expansion of handball, with more countries investing in
youth development programs to play at the top level [5].
Pressure of playing international handball, alongside the
gaze of scouts and coaches, introduced depths to their
performance. Each pass, each save, each goal was a
potential steppingstone on the road to a professional
contract. For the teams, it was a chance to sharpen their
strategies, to spot weaknesses, and to develop cohesion
under the  high-pressure  environment of a
world championship [6].

With the increasing focus on data in sports today,
performance analysis is a necessary tool [7]. Coaches and
analysts use abundant statistics to assess teams and players,
going beyond the standard markers of goals and assist to
more complex measures such as pass completion
percentages, defensive turnovers, and efficiency in fast
breaks [8]. The U20 Championship offered a fertile dataset
for such analysis, yielding patterns that could be used to
shape training methods and make tactical changes. Key
performance indicators [9] such as Goals For (GF), Goals
Against (GA), Goal Difference (GD), and Points (Pts) were
at the forefront of this research [10]. These indicators
provide an instant picture of a team's tackling and
defending abilities, but their real power comes from how
they play off each team's strengths. For example, a high GF
may signal a powerful attack, but without a good defense
(low GA), even the most attacking sides can fail. GD, or
goal difference, the disparity between goals scored and
allowed, proved to be a highly revealing statistic, proving
the balance between defense and offense that is too often
the signature of good teams [11]. The tactical variation on
show was one of the most impressive things about the 2024
championship. Teams utilized various strategies, from
France's breaks and rapid transitions to Hungary's active
seven-on-six attack formations [12]. These are France's
strategies about reaching the back of the net, but Hungary's
about maintaining control of the game and upsetting the
paces of opponents.

Defensive play also came to the gameplay. Nations such
as Korea and Denmark were distinguished by coordinated
defensive setups, looking to suffocate opponents' attacks
and then strike back on counterattacks [13]. Additionally,
the value of the goalkeeper was not lost, with save rates
frequently being directly related to game outcomes. In
terms of Hungary performance, it was excellent and
illustrating how training specialization and routine can tip
the scales under pressure [14]. U20 Championship was a
testament to the sport's global presence. With 16 European
representatives augmented by powerful delegations from
Asia, Africa, and the Americas, the tournament
demonstrated the growing parity of international handball.
Algerian and Chinese Taipei teams produced enthusiastic
performances, indicating their progress in their
development programs. Such inclusiveness is crucial to
sport’s growth, stimulating competition and motivating the
next generation to embrace handball.

This research uses quantitative techniques to analyze the
tournament data, including correlation analysis, linear
trend analysis, and comparative methods to reveal insights.
Analyzing how measures such as GF, GA, and GD are
related to final rankings allows us to determine what
distinguishes high-performance teams from others [15].
For instance, the strong negative relationship between GD
and rankings (0.89 for the main rounds) underscores the
necessity of a balanced scoring rate versus defending.
Trend analysis also showed how teams changed throughout
the tournament. France's dual improvement in GD (+7.4
slope) was a hallmark of their ability to adapt, while
Denmark's prolific offense (+8.2 GF slope) reflected their
flair for attacking. In contrast, teams such as Chile and the
USA could not find consistency, with flat or decreasing
issues [16]. These results have real-world applications for
squads at every level. Elite teams may emphasize placing
polish on their already well-balanced approach to maintain
their competitive dominance. For emerging teams,
defensive frailties must be amended, and offensives are
made more efficient to close the performance gap [17]. The
value of data should not be underestimated by adopting
sophisticated statistics; teams can become more
competitive, optimizing training and strategies to take full
advantage of opponents' flaws. Furthermore, the
tournament highlighted the significance of all-around
player development [18]. Technical ability is insufficient;
mental toughness, tactical sense, and physical fitness are
just as important. Incorporating these dimensions into
junior programs will be key to developing future
champions as handball development [19] [20].

Through a rigorous examination of performance
indicators, this study has shed light on the determination of
excellence at the top of the sport. Whether it is the measure
of offense and defense, the tactical flexibility of the top
teams, or the increasing competitiveness of new countries
on the world stage, the findings in Skopje 2024 will echo
far beyond the tournament itself. As handball continues to
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evolve, the takeaways from this championship will act as a
guide for players, coaches, and federations. By balancing
data-driven insights with an emphasis on development,
sport can continue flourishing, providing exciting
competitions and uplifting tales for the next decade and
more. Handball's bright, and the u20
Championship previews the many wonderful things to
come.

2. Materials and Methods

This division describes the dataset, the metrics, and the
statistical Handball methods employed using the U20
Championship. The research is based on the quantitative
method that uses match statistics found in the public
domain to understand the processes of the team’s
performance in competition [21].

2.1. Dataset Description

The dataset was collected from the IHF and the labelled
manufacturer, Toma-soft Ltd [22]. It contains full-fledged
match statistics for all 32 teams participating in the
championship. The teams were first organized into eight
groups for the preliminary stages, then commingled into
main rounds, knockout tiers, and final placements. Metrics
were collected on a per-match basis that registered key
performance statistics such as Goals For (GF), Goals
Against (GA), Goal Difference (GD), and Points (Pts).
Other supportive information, which entailed match results,
stages, and levels, was also included to aid in analyzing the
trends [23].

In the first phase, the groups engaged in the round-robin
system and played three matches each, which decided their
advancement to the subsequent main rounds or placement
stages. The main sections expected the higher-rated teams
to engage in the battle for the quarterfinals, while the
lower-rated teams were involved in placement rounds. This
provided the opportunity for a multi-level evaluation of the

Table 1.
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team's performance, with the team facilitating an overall
appraisal of their performance at different levels of the
competition. Table 1 elaborates five principal handball
performance measures: Goals For (GF) identifies attacking
power by total goals for; Goals Against (GA) determines
defensive capability through goals against; Goal
Difference (GD) computes net performance (GF-GA);
Points (Pts) measures match achievement (2/1/0 for
win/draw/loss) and Final Ranking
establishes end-of-tournament position. All of these
provide a complete paradigm for measuring team
performance in the three dimensions of offense, defense,
and overall success in competitive handball.

2.2. Statistical Tools

Three statistical methods were utilized in this research to
compare the performances of teams at the U20
Championship. Pearson's correlation was used as the first
technique to measure linear associations among variables
like Goals For (GF), Goals Against (GA), Goal Difference
(GD), Points (Pts), and end rankings [24]. This technique,
used for its directional sensitivity to trends in continuous
data, showed marked negative correlations (e.g., GD vs.
rankings: r = -0.89), whereby greater GD systematically
predicted improved performance. Second, linear trend
analysis evaluated performance throughout the tournament
stages (group, main, knockout) [25]. By regression fitting
to GF, GA, and GD data, slope values (*m*) revealed
teams with increasing trends (e.g., France's GD slope:
+7.4), indicating France's approach. Third, comparative
analysis compared top-ranked (1% - 4™") and lower-ranked
(29" - 32" teams using descriptive statistics (means,
differences) to highlight performance differences, e.g., top
teams averaging 104.25 GF vs. 47.25 GF for lower-ranked
teams [26]. All analyses were performed in SPSS V25.
These approaches corroborate the settled sports analytics
models and achieve the aims of this study with statistical
accuracy.

Summary of the Performance Metrics used in the analysis

Metrics Description

Significance Calculation

Total number of goals scored by a

Goals For (GF) team

Indicates offensive strength and scoring efficiency.

Sum of goals scored in all
matches.

Goals Against
(GA)

Total number of goals conceded
by a team.

Reflects defensive effectiveness; lower values indicate

Sum of goals conceded in all

stronger defense. matches.

Goal Difference | The difference between Goals For
(GD) (GF) and Goals Against (GA).

Highlights the net performance; a high positive value
shows a balance of strong offense and defense.

GD=GF-GA

Points are awarded based on

Points (Pts) match outcomes.

Measures overall success and consistency throughout

2 points are awarded for a win,

the tournament. 1 for a draw, and O for a loss.

Team's position at the end of the

Final Ranking tournament

Indicates overall success in the championship.

Determined by cumulative
performance across all stages.
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3. Results

The preliminary round of the (U20) World
Championship featured many lopsided results between the
teams, most of the time due to outstanding teams with
perfect offense and defense. Each of the groups had its
players who performed satisfactorily and finished in first
place, winning all their games and, hence, scoring six
points maximum. Hungary (Group C) had the most
impressive record, scoring 125 and allowing only 48,
which means a plus goal difference (GD) of 77. Similarly,
Switzerland (Group B) also displayed offensive skills,
scoring 112 goals and recording a GD of plus fifty-three,
and so did Denmark (Group D), which scored 117 goals
but also allowed 69 for a GD of 48. Defensive strength also
played a key role, as teams like Iceland (Group H), Sweden
(Group E), and Hungary (Group C) had the lowest goals
conceded (56, 61, and 48, respectively), confirming their
superiority. In contrast, the teams that ranked at the bottom,
such as Mexico (Group C), Algeria (Group E), and the
USA (Group H), exhibited tremendous difficulties
manifested in poor attacking displays and an excessive
number of goals conceded. For example, in the group
stages, Mexico posted the worst GD by far (82), further
emphasizing the flaws in both strategy and execution. In
terms of disparity between winners of the groups and the
team that finished last, it was noticeable that, while the best
teams scored an average of 106 goals with a GD of +43, the

worst teams scored an average of 53 goals with a GD of -55.

Group C proved to be the most cutthroat, with Korea and
Argentina battling hard while Hungary reigned supreme.
However, Group F was characterized by a steep hierarchy
between the top teams, France and Germany, and the
bottom teams, Spain and Serbia. Table 2 displays
comprehensive group stage results from the U20
Championship, analyzing 32 teams across eight groups
(A-H).

In Table 2, the metric of goal difference turned out to be
one of the strongest predictors of success, bearing a
correlation with aggregate points as well as advancement
to the later rounds. High GD teams always progressed,
which emphasized the need to balance offense and defense.
The group stage also brought out some underdogs, such as
Portugal (Group G) and Iceland (Group H), who performed
well throughout several games. The group stage was a
lead-up to the championship proper, with top teams
displaying their dominance through a synergetic and
ordered approach to the game while bringing out the
weakness of the lower-ranked teams. Such tendencies were
going to be result determinants during the main rounds as
well as in the knockout phases.

The final stages of the U20 Championship were marked

by the same trend: the best teams which ranked top in their
pools did it again. Hungary (Group II), France (Group IlI),
Netherlands (Group 1) all went on to win their last three
matches of the rounds without dropping a single point (6
each). Table 3 presents the main round results of the U20
World Championship, featuring four groups (I-1V) of elite
teams.

Most of the games showed Hungary as superior with a
+28 GD and only 66 goals conceded, reflecting their ability
to balance defense and offense effectively (Table 3).
During the main rounds, France was the most impressive,
boasting a tournament-high GD of +35, complemented by
an extraordinary 99 goals scored (Table 3). The
Netherlands, although registering a smaller margin of +8
GD, delivered a commendable performance considering
the strength of their opponents, such as Switzerland, whom
they defeated (Table 3). Other notable teams included
Denmark, Portugal, and Iceland, all of whom performed
well. However, the biggest surprise was Portugal, finishing
with a 2-1-0 record (5 points) in Group 1V, drawing with
North Macedonia and defeating other teams (Table 3). On
the other hand, lower-ranked teams like Egypt, Korea, and
China struggled significantly, with very negative GDs of
-21, -32, and -54, respectively, highlighting their defensive
weaknesses (Table 3).

The tournament entered a new phase in the main rounds
and knockout stages, demanding even greater intensity
(Table 3). The quarterfinals showcased both one-sided
victories and tightly contested games. Denmark, for
instance, delivered a stunning 49-22 victory over Portugal,
displaying their exceptional offensive and defensive
abilities, capped by the best GD of +27 in the knockout
stage (Table 3).

In contrast, Hungary made a thriller out of Iceland and
won 34-31, proving their experience under high-stake
situations (Table 4). France and Netherlands also
confirmed their places in the finals after winning their
matches against Switzerland (34-26) and Sweden (25-21),
respectively (Table 4). In the semifinals, France squeezed
out a victory against Denmark 32-26 thanks to their
teamwork, while Hungary defeated the Netherlands 28-24
in a close game that showcased their ability to defend
(Table 4). The third-place playoff saw the Netherlands
hand a defeat to Denmark this time around with a score of
34-28, enabling them to finish on the podium (Table 4).
The display of tactical warfare was intense as France
narrowly defeated Hungary 29-26 in the championship
game (Table 4). Without prior doubt, the match
demonstrated France’s steadiness and capacity to deliver,
which rounded them off as the most superior team in the
tournament (Table 4).
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Table 2. Group Stage Standings and Performance Metrics

Group Team GP(I(:;eE;}S W (Wins) T (Ties) (Lols_ses) GFF(C(JBr;)alS GA';;iC;Z?)IS DGifI?e(r(:r?:el) (PcIJDitr?ts)
NED 3 3 0 0 95 56 39 6
ROU 3 2 0 1 85 69 16 4
A BRA 3 1 0 2 74 80 -6 2
IRI 3 0 0 3 48 97 -49 0
SuUl 3 3 0 112 59 53 6
EGY 2 1 73 71 2
® TUN 3 1 2 96 87 9
CHI 3 0 0 3 55 119 -64 0
HUN 3 3 0 0 125 48 77 6
KOR 3 2 0 1 83 83 0 4
¢ ARG 3 1 0 2 93 88 5 2
MEX 3 0 3 46 128 -82 0
DEN 3 117 69 48 6
NOR 3 1 95 75 20 4
P JPN 3 1 0 2 92 98 -6 2
TPE 3 0 0 3 57 119 -62 0
SWE 3 3 0 0 104 61 43 6
CHN 3 2 0 1 84 73 11 4
: CZE 3 1 0 2 73 72 1 2
ALG 3 0 0 3 39 94 -55 0
FRA 3 3 0 0 89 71 18 6
GER 3 2 0 1 95 74 21 4
F ESP 3 1 0 2 84 76 8 2
SRB 3 0 0 3 54 101 -47 0
FOR 3 3 0 0 110 74 36 6
MNE 3 2 0 1 122 96 26 4
© GUI 3 1 0 2 78 103 -25 2
uzB 3 0 0 3 85 122 -37 0
ISL 3 3 0 0 89 56 33 6
MKD 3 2 0 1 7 68 9 4
: ANG 3 1 0 2 67 60 7 2
USA 3 0 0 3 43 92 -49 0

819



820

Quantitative Analysis of Performance Determinants in Elite Women's Handball: Goal Difference as a Predictor of Success

Table 3. Group Stage Standings and Performance Metrics

Group Team GP(IS;rg;)S W (Wins) T (Ties) (Lols_ses) GFF(C(JBr())als GA'\Ag;(i;nZ?)IS I;Bif?e(rfr?:el) (PcIJDitr?ts)
NED 3 3 0 0 80 72 8 6
Sul 3 2 0 1 87 79 8 4
! ROU 3 1 0 2 84 79 5 2
EGY 3 0 0 3 62 83 -21 0
HUN 3 3 0 94 66 28 6
DEN 3 2 1 85 79 6
" NOR 3 1 2 84 86 -2
KOR 3 0 0 3 62 94 -32 0
FRA 3 3 0 0 99 64 35 6
SWE 3 2 0 1 86 77 9 4
. GER 3 1 0 2 90 80 10 2
CHN 3 0 0 3 64 118 -54 0
POR 3 2 1 0 88 84 4 5
ISL 3 2 0 1 89 70 19 4
v MNE 3 1 0 2 84 92 -8 2
MKD 3 0 1 2 68 83 -15 1
Table 4. Analysis of Match Results and Performance Metrics in the Knockout Stages
Phase Teams Result GF (Goals For) GA (Goals Against) GD (Goal Difference)
NED vs. SWE 25-21 25 21 4
FRA vs. SUI 34-26 34 26 8
Quarterfinals
HUN vs. ISL 34-31 34 31 3
DEN vs. POR 49-22 49 22 27
FRA vs. DEN 32-26 32 26 6
Semifinals
HUN vs. NED 28-24 28 24 4
39 Place Match NED vs. DEN 34-28 34 28 6
Final FRA vs. HUN 29-26 29 26 3

3.1. Statistical Application

When the main rounds and knockout stages were
subjected to correlation analysis, it was observed that
performance metrics have severe effects on the final
ranking outcomes. Results from the main rounds showed
that Points (Pts) had the highest negative correlation with
rankings (-0.92), which effectively suggests that the most
important factor to winning was getting a farming match
win consistently. Table 5 presents a phase-wise correlation
analysis between performance metrics and final rankings.

Likewise, Goal Difference (GD) demonstrated a
considerable negative correlation (-0.89), highlighting the
necessity of balanced offensive and defensive strategies
(Table 5, Fig.1). Teams with high GD consistently
achieved superior rankings, as GD reflected how

effectively they executed both their scoring and defensive
tactics (Table 5, Fig.1). Goals For (GF) also showed a
negative correlation with rankings (-0.76), though not as
strong as GD, indicating that scoring alone was insufficient
without robust defensive support (Table 5, Fig.1).
Conversely, Goals Against (GA) exhibited a positive
correlation (+0.68), meaning teams that allowed more
goals were likely to rank lower (Table 5, Fig.1).

During the knockout phases, these patterns reemerged,
with Points (Pts) displaying the strongest negative
correlation with rankings (-0.94), underscoring the critical
importance of winning under high-pressure situations
(Table 5, Fig.1). GD maintained a strong negative
correlation (-0.85), illustrating that winning teams not only
outscored their opponents but also controlled the net score
difference (Table 5, Fig.1). Interestingly, GA’s correlation
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with rankings increased to +0.74, indicating heightened
defensive lapses during elimination rounds (Table 5, Fig.1).
While GF remained moderately correlated (-0.71), it was
subordinate to GD and Pts, emphasizing that offensive
capabilities must be complemented by defensive strength
(Table 5, Fig.1).

Overall, these results highlight the importance of
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maintaining balanced performance to secure elite positions
in the tournament during all competition stages. The linear
trend analysis for key performance indicators such as
Goals For (GF), Goals Against (GA), and Goal Difference
(GD) across the round-robin, main, and knockout stages is
presented below, with trends explained through the slope
of the line of best fit (m) (Table 5, Fig.1).

Table 5. Phase-wise Statistical Data on Correlation Analysis
Phase Metric Correlation with Final Rankings Interpretation
Moderate negative correlation, indicating
Is For (GF -0.7 - - '
Goals For (GF) 0.76 higher-scoring teams tend to rank better.
Goals Against (GA) 0.68 Positive correlation, showing that teams conceding
more goals tend to rank lower.
Main Rounds
. Strong negative correlation, indicating that teams
Goal Difference (GD) -0.89 with higher GD consistently rank better.
Points (Pts) 0.92 Very stropg negative corre!atlon, showmg that more
points strongly predict better rankings.
Goals For (GF) 071 . Moderate negatlye gorrelatlon, r.eflectl'ng the
importance of maintaining offensive efficiency.
Goals Against (GA) 0.74 Positive correlation, e'mpha}snzmg that cc_)ncedmg
more goals negatively impacts rankings.
Knockout Stages
. Strong negative correlation showing the importance
Goal Difference (GD) 085 of maintaining a high GD for better outcomes.
Points (Pts) 0.94 Very strong qegatl\{e co'rrela}tl'on, indicating that
accumulating points is critical for success.

1.00

0.75¢

0.50r

0.25f

Figure 1: Correlation of Performance Metrics with Final Rankings

Main Rounds
—ao— Knockout Stages

0.00

—-0.25¢

Correlation Coefficient

-0.501

-0.75¢

~1.00ais For (GF) Goals Against (GA)

Goal Difference (GD) Points (Pts)

Metric

Figure 1. Phase-wise Statistical Data on Correlation Analysis
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The analysis of performance metrics during the group
stage, base rounds, and knockouts on a linear growth
trajectory indicated that the best teams exhibited diverse
growth curves (Table 6, Fig. 2). France displayed a steady
offensive growth rate with a Goals For (GF) trend slope of
+5.3, alongside a significant defensive improvement as
reflected by the Goals Against (GA) trend slope of -2.1
(Table 6, Fig. 2). This balance resulted in a steep increase
in Goal Difference (GD) with a slope of +7.4, underlining
their dominance throughout the tournament (Table 6, Fig.
2). Hungary showed the highest offensive growth (+6.7 in
GF) while maintaining defensive consistency (+0.4 in GA),
leading to a strong GD growth trend of +6.3 (Table 6, Fig.
2). Denmark recorded the fastest growth in offense, with an
impressive GF slope of +8.2, largely due to their attacking
approach in the latter stages of the tournament (Table 6,
Fig. 2). However, their Goals Against trend (+3.1)
indicated a decline in defensive stability (Table 6, Fig. 2).

The Netherlands had moderate growth rates, with a GF
slope of +4.5 and a GD growth of +2.7, though their
defensive performance slightly worsened (GA +1.8) (Table
6, Fig. 2). Overall, these trends highlight the adaptability
and development of top teams, with France and Hungary
emerging as the most balanced squads, showcasing optimal
combinations of offensive and defensive capabilities
(Table 6, Fig. 2). The subsequent table evaluates Teams in
First Place (France, Hungary, Netherlands, Denmark)
against Teams in the Lower Rank (Chile, USA, Algeria,
Mexico) in terms of performance indicators like Goals For

(GF), Goals Against (GA), Goal Difference (GD), and
Points (Pts), with averages provided for clarity (Table 6,
Fig. 2).

The comparative study of the clashes between the
high-ranking teams (France, Hungary, Netherlands,
Denmark) and the low-ranking teams (Chile, USA, Algeria,

Mexico) suggests significant differences in most
operational performance indicators (Table 7). The
high-ranking teams exhibited exceptional attacking

strength, recording an average of 104.25 Goals For (GF),
more than double the 47.25 GF of the low-ranking teams
(Table 7). Complementing this attacking ability was strong
defensive play, with top teams conceding an average of
65.25 Goals Against (GA), compared to 111.25 GA for
lower-ranked teams (Table 7). The stark variation in Goal
Difference (GD), where top-tier teams posted an average of
+39.0 and bottom teams averaged -64.0, highlights the
balanced gameplay of the top teams, excelling in both
offense and defense without relying on excessive scoring
(Table 7). Additionally, the leading teams secured an
average of 5.75 points, reflecting their consistent victories
and dominance in both the group and main rounds, while
the poorer-ranked teams earned no points, underscoring
their lack of competitiveness (Table 7). This analysis
emphasizes the importance of balanced theories in practice,
where success in tournaments of such nature hinges on
achieving efficiency in both offensive and defensive
strategies (Table 7).

Table 6. Performance Trend Analysis of Top-Performing Teams in the 2024 IHF Women’s Junior U20 World Championship

Team Phase Metric Slope (mmm) Trend Interpretation
Goals For (GF) 53 Upward France's scoring rate |_mprov_ed conS|_stentIy across
stages, peaking during the final.
France Group to . Defensive efforts improved, allowing fewer goals
(FRA) Final Goals Against (GA) 21 Downward as the tournament progressed.
. Significant improvement in net performance,
Goal Difference (GD) 4 Strong Upward reflecting balanced growth in offense and defense.
Goals For (GF) 6.7 Upward Hung_ary demonstrgted mcreasmg offensive
dominance, especially in the main rounds.
Hungary | Group to . . Defensive stability was maintained, with minor
(HUN) Final Goals Against (GA) 04 Slight Upward increases in goals conceded.
Goal Difference (GD) 6.3 Strong Upward Balan_ced_lr_nprovement n offense while
maintaining a competitive defense.
Goals For (GF) 8.2 Sharp Upward Denmark (_:ilsplaye(_:l explosive scoring ability,
especially during knockout matches.
Denmark | Group to . Defensive lapses increased during later rounds
(DEN) 3rd Place Goals Against (GA) 3.1 Moderate Upward despite offensive growth.
Goal Difference (GD) 51 Upward Continued offensive growt_h.cJ_ffset slight defensive
vulnerabilities.
Goals For (GF) 4.5 Moderate Upward Scoring improved steadily across all stages.
Netherlands | Group to | Goals Against (GA) 1.8 Slight Upward Goals conceded |ncrae_a§<?d s_llghtly, showing
defensive vulnerabilities in later stages.
(NED) 3rd Place
Goal Difference (GD) 27 Gradual Upward Balanced improvement, though less pronounced
compared to other top teams.




International Journal of Human Movement and Sports Sciences 14(3): 815-826, 2026

823

Figure 2: Trend Analysis of Key Performance Metrics (Slope)
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Figure 2. Linear Tendency Analysis

Table 7. Comparative Performance Metrics of Top-Performing vs. Lower-Ranking Teams in the 2024 IHF Women’s Junior U20 World Championship

Metric Top-Performing Teams (France, Lower-Ranking Teams. (Chile, Difference
Hungary, Netherlands, Denmark) USA, Algeria, Mexico)
Goals For (GF) 104.25 47.25 57
Goals Against (GA) 65.25 111.25 -46
Goal Difference (GD) 39 -64 103
Points (Pts) 5.75 0 5.75

4. Discussion and Findings

The U20 World Championship highlighted key insights
into performance patterns at the top junior level. The
emphasis in the study on key performance metrics, Goals
For (GF), Goals Against (GA), Goal Difference (GD), and
Points (Pts), offered a measurable basis for measuring team
achievement. Throughout, GD was the most reliable
indicator of final placements, highlighting the importance
of symmetry between offensive quality and defensive
stability. Teams qualifying for the advanced rounds
consistently displayed high GF and low GA numbers,
leading to high positive GD and higher point scores. Teams
that showed greater performance, such as France and
Hungary, illustrated this balance [27]. France's trajectory
was characterized by consistent improvement in offense
(+5.3 GF slope) in tandem with improvement in goals
against (-2.1 GA slope), leading to a staggering boost in
goal difference (GD) of +7.4. Likewise, Hungary showed a
positive trend in offense (+6.7 GF) in tandem with a
relatively stable defense performance (+0.4 GA), leading

to a GD slope of +6.3. These trends were key to their
journey to the final game. Denmark, however, experienced
a very impressive attacking performance (+8.2 GF),
particularly in the knockout rounds; however, their defense
was not so consistent (+3.1 GA), which ultimately
curtailed their chances of winning the championship
despite their high-scoring potential. The results concur
with contemporary sports performance literature. Research
[28] accentuated the importance of offensive efficiency in
the outcome of women's handball, especially during player
suspensions. Similarly, Caballero et al. [29] examined
basketball teams and concluded that those having stable
point margins and narrower defense ranked higher,
mirroring the behaviour in this tournament. Other research
supported the argument that defensive discipline is just as
crucial as attacking power in determining match success.
During the knockout stages, correlation analysis showed
that Points (Pts) were most closely correlated with final
standings (r = -0.94), emphasizing the need to win matches
under pressure [30]. Goal Difference (GD) also had a high
correlation (-0.85), with the positive correlation of Goals
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Against (GA) (+0.74) pointing to the fact that teams
allowing more goals were at a disadvantage [31]. This was
evident in matches like France's 34-26 victory over
Switzerland and Denmark's thumping 49-22 win over
Portugal. These displays emphasized not only tactical
excellence but also mastery of match rhythm and goal
margins. The strong negative correlation between Goal
Difference (GD) and final rankings (r = -0.89) reinforces
the central role of net scoring margins in determining
success, and it emphasizes the importance of GD in elite
soccer through structured transitions and defensive
stability [32]. Top-tier handball teams strategically manage
GD by reducing defensive lapses, particularly during
counterattacks, a pattern exemplified by France’s
consistent GD growth (+7.4 slope) [33].

France and Hungary demonstrated a balanced approach
between Goals For (GF) and Goals Against (GA), with
France notably reducing GA over the tournament (GA
slope: -2.1). The defensive discipline was linked to
coordinated pressing systems and agile goalkeeper
responses [34]. On the other hand, Denmark’s approach
marked a high GF slope (+8.2) but also increased GA (+3.1)
[35]. These contrasts highlight that goal difference (GD)
reflects more than just a team's scoring ability, and it also
captures their control over the game's tempo and their
tactical discipline. A team that manages both offensive
pressure and defensive stability demonstrates a
well-rounded performance approach. This concept of
maintaining rhythm, managing transitions, and balancing
effort across both ends of the court is a common marker of
success across several high-performance team sports,
reinforcing the idea that true dominance lies in consistent,
strategic execution rather than raw scoring alone [36] [37].
Moreover, the strong influence of Points (Pts) during the
knockout stages (r = -0.94) parallels findings in
clutch-performance studies, where elite teams consistently
outperform under pressure. Notably, handball’s reliance on
GD over pure scoring output, unlike basketball’s
cumulative scoring models, highlights its unique tactical
structure, as suggested by Sampaio et al. [38], who
described handball as a rhythm-based, possession-sensitive
sport. These cross-sport comparisons reinforce the
multifactorial nature of team success and underscore the
value of strategic balance over sheer offensive firepower.

Comparative statistics revealed that elite teams averaged
104.25 GF and just 65.25 GA, while bottom teams such as
Chile, USA, Algeria, and Mexico averaged just 47.25 GF
and conceded an average of 111.25 GA. The whopping
difference in GD (+39 vs. -64) and Points (5.75 vs. 0) also
revealed how the balance of performance translated into
tournament progression. The analysis of these performance
metrics underscores the critical nature of both offensive
and defensive strategies in determining overall success in
handball tournaments, as seen in previous studies [39]. A
key limitation of this study is its focus on foundational key
performance indicators (KPIs), which, while valuable,
offer only a broad view of team performance. More

nuanced metrics such as individual player contributions,
goalkeeper saving efficiency, transition play success rates,
and positional dynamics, were not examined.

5. Conclusions

The study validates that Points (Pts) and Goal Difference
(GD) are the most significant performance indicators that
determine the success of a team in the U20 World
Championship. Points had the strongest negative
correlation with final rankings, while GD effectively
reflected the balance between attack and defense. Goals
For (GF) helped to rank higher with strong defense, but
Goals Against (GA) had a positive relationship with lower
rankings, particularly in  knockout tournaments.
Top-ranked teams always improved GF and either kept or
lowered GA, resulting in good GD and improved
performance. Also, it is essential to recognize that elite
performance in handball also depends on contextual and
psychological variables such as team cohesion, coaching
quality, and player adaptability which were beyond the
scope of this quantitative analysis. These KPIs are vital
tools for coaches and analysts to lead performance
planning and maximize competitive performance. To gain
deeper tactical insights, future research should incorporate
advanced performance modeling, player tracking data, and
real-time analytics. Additionally, longitudinal studies
examining  performance trends across  multiple
tournaments, the integration of biomechanical data, and the
use of machine learning for predictive performance
analysis could significantly enhance the strategic
understanding of the game.
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