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Abstract

This study aims to verify whether the implementation of a stability and
prevention program in the training of a senior handball team can reduce the
number of injuries, the number of days athletes miss training, and, implicitly,
improve the team’s performance. The research was conducted over two
consecutive competitive seasons in the Romanian Men’s National Handball
League, focusing on the evolution of the CSU Suceava team. To ensure greater
relevance, we categorized the severity of injuries into three levels based on the
number of days players were absent from the team's regular training program:
minor (1-14 days), moderate (15—42 days), severe (more than 42 days of
recommended rest). In the 2022-2023 season, the team underwent a training
program that did not include specific prevention and stability methods. For the
following competitive season, 2023-2024, the proposed program was implemented
in order to extract relevant statistical data, considering that the team’s roster
experienced only minor changes during the off-season. The final results showed a
significant improvement in terms of the number of days team members were absent
from the joint training program (a reduction of 679 days), as well as in the team’s
performance, which improved by 3 positions in the standings and earned 9 more
points in the 2023—2024 season. We consider the program to have proven its
effectiveness and believe it should be considered for inclusion in the team’s future
training planning.

Introduction

Handball is a high-intensity team sport characterized by rapid directional
changes, jumping, and frequent physical contact, all of which contribute to a
heightened risk of injuries among players (Martinez-Aranda, 2024). Professional
handball athletes are particularly susceptible to injuries affecting the lower limbs—
such as ankle sprains and anterior cruciate ligament (ACL) tears—as well as upper
limb injuries, notably to the shoulder (Yilmaz et al., 2024). The dynamic and
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physically demanding nature of the sport necessitates effective injury prevention
strategies to ensure athlete longevity and performance.

Preventive exercise programs, especially those incorporating proprioceptive
and strength training components, have demonstrated efficacy in reducing injury
incidence in team sports (Ager et al., 2020). Proprioception, the body's ability to
perceive its position and movement in space, plays a crucial role in maintaining joint
stability and coordinating complex movements. Kaczmarek et al. (2023) found that
handball players exhibit superior shoulder proprioception compared to athletes in
other sports, suggesting sport-specific adaptations that could be leveraged in injury
prevention programs.

Proprioceptive training not only enhances neuromuscular control but also
significantly reduces the risk of injury. A systematic review by Yilmaz et al. (2024)
emphasized the effectiveness of instability-based exercises, such as those performed
on soft surfaces or with eyes closed, in strengthening the somatosensory system.
Complementarily, strength training—particularly eccentric exercises—improves
muscle resilience and joint stability, offering added protection against the
mechanical stresses typical in handball (Yilmaz et al., 2025).

Recent meta-analyses support the claim that injury-prevention programs
combining strength and proprioceptive components can significantly reduce injury
rates in team sports, including handball (Brunner et al., 2023). For example, a study
published in BMJ (2024) reported up to a 40% reduction in lower limb injuries
among athletes participating in structured prevention programs. Furthermore, Zarei,
Eshghi, and Hosseinzadeh (2021) found significant improvements in dynamic
shoulder stability in young athletes following injury prevention protocols.

Romanian literature also contributes to this field. Antohe, Rata, and Rata
(2011) demonstrated that proprioceptive training can improve muscle coactivation
in junior handball players, indicating long-term neuromuscular benefits.
Additionally, Antohe and Panaet (2024) investigated the impact of proprioceptive
exercises on postural control in handball players with chronic ankle instability,
finding significant improvements in balance and a reduction in ankle sprain
recurrence.

The effectiveness of proprioceptive training in injury prevention has been
further corroborated by Manojlovi¢ (2021), who conducted a systematic review
evaluating its role in preventing lower extremity injuries among team athletes. The
review concluded that proprioceptive training is particularly effective in preventing
ankle sprains, though it may not be sufficient alone for preventing knee injuries,
highlighting the need for comprehensive programs that also include strength and
plyometric exercises.

In the context of ACL injury prevention, especially among female handball
players, multifaceted training programs incorporating strength, balance, and
neuromuscular exercises have shown promising results. A systematic review by
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Gomez et al. (2021) identified common components of effective preventive training
programs for ACL injuries, emphasizing the importance of addressing
biomechanical and neuromuscular risk factors through tailored interventions.

Furthermore, the Oslo Sports Trauma Research Center developed a shoulder
injury prevention program specifically for handball players, focusing on exercises to
improve external rotation strength and internal rotation range of motion. Although
the program did not significantly affect these specific risk factors, it underscores the
ongoing efforts to develop sport-specific injury prevention strategies (Fredriksen et
al., 2020).

Given these findings, it is justified to explore the impact of proprioceptive
and strength-based injury-prevention exercises on professional handball players. For
this purpose, we introduced injury prevention exercises into the training
program of a team for an entire competitive season and compared the results
with those from the previous season, when the athletes' training did not include
this type of exercises.

Material- Method

Participants

The participants in the experiment were the members of the CSU Suceava,
which competes in Romania's National Men's Handball League. The group consisted
of 20 athletes, including 3 goalkeepers, 5 wingers, 3 center backs, 5 backcourt
players, 3 line players, and one player specialized in defense. The study was
conducted during the 2022/2023 and 2023/2024 seasons when the team had 28
official matches in both situations and there were minor changes in the team, only
three players were replaced between seasons.

The inclusion criteria were: to be male, good health status, to activate at the
highest performance level in Romania. Participants gave their consent to use these
personal data for scientific purpose.

Measurements and tests

We established three levels of injury severity based on the number of days of
recovery, and we compared the two competitive seasons in terms of the total number
of injuries, but especially the recovery period during which the athletes were unable
to participate in training.

Data analyses
In order to analyze whether there were significant differences between the
two seasons in which the team participated in the same competitions and played the
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same number of official games, we extracted the medical information and compared
whether there were fewer injuries and, most importantly, whether the number of days
of sporting inactivity that affected the team was lower following the implementation
of the prevention and stability program. Additionally, taking into account the periods
when the injured players could not contribute to the team's performance, we
compared the results achieved in the two seasons.

Findings

As shown in Table 1, there were 4 more minor injuries, and the number of
rest days prescribed by the doctor increased by 59. Moderate injuries, which require
a period of inactivity between 15 and 42 days, remained at 3 in both seasons, while
the number of days of sporting inactivity decreased by only 7 in the 2023-2024
season. The number of severe injuries dropped from 9 to 2, resulting in 745 more
days of sports activity. The total number of recovery days recommended by the
doctor for CSU Suceava players in the 2023-2024 season was 679 fewer, and the
sports results show an increase of 9 points and three positions in the final ranking of
the National Men's Handball League.

Table 1. Differences regarding number of injuries, days of sporting
inactivity and performances between the two analysed handball seasons

2022-2023 2023-2024 Differences in the
season season season 2023-2024
Number | Recovery | Number | Recovery | Number | Recovery
Type of . . .
iniur of period of period of period
jury injuries (days) injuries (days) injuries (days)
Minor
injuries N N
(1-14 days 12 112 16 171 4 59
recovery)
Moderate
injuries i
(15-42 days 3 70 3 77 0 7
recove
-7 - 745
Total 24 1163 21 484 -3 679
Competition | Points Ranking Points Ranking Points | Ranking
results 28 10 37 7 +9 +3
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Conclusions

Although there are no significant differences in the number of minor and moderate
injuries, the number of rest days recommended increased by 52, which confirms an
increase in training intensity following the arrival of a new coach. The truly
remarkable results can be seen in the 'severe injuries' category, where their number
dropped from 9 to 2, and the number of days of physical inactivity among the players
decreased by 975 days representing a 75.94% improvement in player attendance at
training sessions. This clear increase in team members’ participation in training is
also reflected in the team’s results: in the 2023-2024 season, they earned 9 more
points and climbed to 7th place in the standings, up from 10th place in the previous
season.

It is also worth mentioning that the number of surgical interventions that the team
members underwent was 4 in the 2022—2023 season, while in the following season
— during which a prevention and stability program was introduced — only one
athlete required surgery.

In conclusion, we believe that the stability and prevention program
implemented in the team's preparation for the 2023-2024 competitive season has
proven its effectiveness and can be considered for inclusion in training planning in
the coming years.
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