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CONCEPTUAL MARKINGS OF THE RESEARCH

The topicality and importance of the topic addressed is argued by theoretical and practical
premises.

The analysis of the specialized literature undoubtedly shows us that shoulder injuries in
handball are of substantial interest among researchers, and the increased incidence of injuries forces
the deepening of studies on medical recovery, which allow the return to sports activity as quickly as
possible, without risks of relapse.

"The Journal of Bone & Joint Surgery" an orthopedic journal highly appreciated worldwide
that allocates a significant study to injuries suffered at the level of the shoulder, places great value
on research in the field, research carried out by authors with the title of doctor, which does nothing
but confirms that in the last 10 years a major leap has been made in improving research and
published articles on shoulder injuries. This study, which spanned between 2006 and 2016, precisely
aims to analyze current characteristics in shoulder injury research, research based on "evidence-
based medicine" (Gartsman, G.M. 2015) [1].

An extensive study carried out in Spain, published in the "International Journal of
Environmental Research and Public Health" in 2022, aims to identify, locate and compare the most
frequent injuries and injury mechanisms in handball practice. The study was conducted following
the PRISMA (Preferred Informed Item for Systematic Reviews and Meta-analysis) guidelines. The
source of data collection was the direct consultation of the PubMed and Medline databases and of
the 707 studies retrieved, only 27 were considered suitable for review, and formed the basis of the
conclusion of this study of high relevance to handball injuries.

It was found that the most frequent injuries in handball players are located at the level of the
lower limbs (thigh, knee and ankle), and at the level of the shoulder and hand at the level of the
upper limbs. In terms of playing position, athletes who play above the 6m line are most affected by
injury compared to female players who are more likely to be injured, and most injuries appear to
occur during competition compared to training (Aasheim, C. 2018) [2].

According to the latest data published by the International Olympic Committee (IOC) the
injury rate in young players was set between 9.9 and 41.0 injuries per 1000 match hours and
between 0.9 and 2.6 per 1000 training hours . In the case of elite senior players, this number is
increased due to the occurrence of relapses, old injuries and overuse injuries. As a result, the IOC
surveillance system classifies handball as one of the Olympic sports with the highest injury rates
(82.2%) (Engebretsen, L. 2012) [3]. This is the reason why prevention, but even more so recovery
injuries in young handball players is one of the researchers' priorities at the moment.

In the same sense, Bere T., concluded that 61.4% of injuries were caused by contact between

players, the rest were non-contact (15.9%) and overuse (12.1%). However, another study found that

4



34% of accidents are caused by contact with another player, 2% by contact with the ball and 64% by
non-contact (Bere, T. 2015) [4].

In the case of overuse injuries, Aasheim et al. state that this type of injury was higher in male
juniors (39%), particularly in the shoulder and knee, finding a higher prevalence in each shoulder
separately, over time which knee had a higher prevalence in the sum of both knees (dominant and
non-dominant) [2].

Goes R.A. (2020), found that muscle injuries were the most prevalent, followed by joint
injuries and finally tendinopathies. Within muscle injuries, the back of the thigh had the highest
incidence (27.8%), followed by the shoulder and the anterior thigh (both 15.8%). In joint injuries,
the most common were the knee (30.5%) and the ankle (33.3%). In tendinopathies, the knee had the
highest incidence (42.9%) followed by the shoulder (33.3%) (Goes R. A. 2020 [5]).

Regarding gender, Akcay N. (2023) in the presented research points out that male players in
the age group >18 years had a higher incidence of injury than female handball players in the same
age group, there were significant differences in the incidence of injuries between male athletes
(32.7%) and female athletes (20.1%), higher recurrent injuries were observed in women (66.7%)
than in men (33.3%) (Akcay, N. 2023) [6].

Regarding injuries recorded during competition and training, in the study of Brazilian athletes,
a higher number of injuries occurred in competition in female players (56.2%) compared to male
players (46 .3%), while during training the behavior was reversed (Garcia, D. 2023) [7].

Luig E. (2018) conducts a more thorough study and makes correlations between playing
position and mode of injury, finding that pivots (58.4%) and wings (56.9%) are the players with the
highest proportion of injuries by the mechanism of direct contact with another player (51.4%),
followed by the first line (56.9%) and finally the goalkeepers with 44.4%. Twenty-six percent of
injuries are caused by indirect contact, with the front row being the most affected (31.5%). Finally,
22.6% of injuries were non-contact, with goalkeepers having the highest percentage of injuries
(48.9%) (Luig, E. 2018) [8].

The degree of research of the problem. In the specialized literature, more attention is paid to
the use of prevention means in shoulder traumatology, and less in the direction of improving
recovery protocols specially developed and focused on optimizing the recovery plan, taking into
account the characteristics of the game practiced, where there are isolated works, and the available
literature does not present complete data on the techniques and methods of recovery used with the
maximum success rate in case of recovery of shoulder injuries in junior handball athletes.

The actuality of this study derives both from the real situation, characterized by a very large
number of injuries among junior handball players, injuries that keep them away from sports life for

a long time, or in the worst case can lead to a permanent interruption of sports activity, as well as



from the need to strengthen the efforts of the interdisciplinary team by creating a recuperative
program adapted to the current needs of performance sports. The specialized literature and the data
to which we had access allow us to state that the actuality and interest in handball in the conditions
of the post-industrial society is increasing among young people, and their desire to achieve
competitive sports performances leads to a permanent increase of the number of injured athletes
both at the competitive level and during training.

Approaching handball in conditions of exceeding the limit of physical resistance, however,
sometimes leads to injuries with implications on different levels, and the pressures of the consumer
society, determine that the age of those willing to practice handball is getting younger and younger.
Faced with such an alternative, the age of puberty of the subjects can constitute the vulnerable side
of handball practice with all the traumatological consequences that arise from it.

If we consider the factors predisposing to the installation of shoulder injuries, from the point
of view of limiting their impact on the quality of the sporting act, attention must be focused on a
group of controllable factors, combined with prevention and recovery programs adapted to junior
athletes.

The motivation and premises of the choice of theme. Taking into account the mentioned,
the importance of the addressed topic is highlighted by the need to update the results of the studies
conducted in Romania, but also in the European context by presenting some modern approaches
regarding the Kinetotherapeutic recovery of shoulder injuries in junior handball athletes. The
increasing number of high-severity injuries suffered by junior handball players and not only has
become a global problem, as the demands of modern spectacle-consuming society are ever greater
and the risks to which athletes are subjected in the pursuit of the sensational cause them to mistakes
that lead to injuries that can keep them away from sports life for long periods of time destabilizing
the team or even take them out of the world of performance sports forever.

According to international data, the injury situation in handball has escalated in recent years,
thus turning handball into one of the team sports with the highest injury rate, in the last 10 years
doubling the number of injuries and increasing their severity, The WHO thus classifies handball as
one of the sports with the highest injury rate, respectively 82%.

The purpose of the research consists in the theoretical and experimental substantiation of a
complex recovery methodology and the improvement of the kinetic program after shoulder injuries
through kinetotherapeutic means.

Research objectives:

1. Analysis of the problem of the recovery of handball athletes after shoulder injuries
according to the data from the specialized literature and the analysis of theoretical and

methodological approaches regarding its solution.



2. Studying the incidence of handball sportswomen's shoulder injuries, based on the results of
their own epidemiological study and comparing these data with official statistics from the country,
but also from around the world.

3. Elaboration and implementation of the structure and content of the experimental recovery
model adapted for shoulder injuries in junior female handball players.

4. Argumentation of the effectiveness of the experimental model recommended for the
treatment of shoulder injuries in junior handball athletes.

Research hypothesis: we assume that the recuperative duration will decrease, if the
Experimental Model (ME) will be implemented within the recuperative program, adapted for the
recovery of shoulder injuries in junior handball athletes, to increase the level of sports performance
and decrease the re-injury rate.

The theoretical significance of the paper consists in expanding the knowledge base of the
theoretical-methodical conceptions regarding the methodology for implementing the recovery
process addressed to shoulder injuries in junior handball athletes, with the goal of a recovery in the
shortest possible time, without pain and an improvement of sports performance that does not lead to
re-injury over time.

The scientific problem solved in the researched field results from the results obtained in the
thesis, which demonstrate from a scientific and methodological point of view the effectiveness of
the use of kinetotherapeutic means in the treatment of shoulder injuries in junior handball athletes.

The applied value results from:

v" Arguing the effectiveness of the special kinetotherapeutic means included in the

experimental model adapted for the recovery of shoulder injuries in female handball athletes;

v" The possibility of using the developed model in order to optimize the recovery process
and prevent the risk of re-injury;

v' The use of research results in order to improve the qualification of future physiotherapists
and

last but not least for the purpose of continuous training and education of specialists in the field
of medical recovery;

v" Methodological landmarks can be used in the process of developing kinetotherapeutic

programs intended for the recovery of shoulder injuries of handball athletes.

Implementation of scientific results.

The content of the Experimental Model adapted for the recovery of shoulder injuries in junior
handball athletes was applied, using special combined kinetotherapeutic techniques and means,

aimed at shortening the recovery time and reducing the risk of re-injury. It was implemented during



the physical therapy sessions held with the female handball athletes from the "LPS Vaslui” High
School and the "Virgil Madgearu lasi" Economic High School.

Summary of the sections of the thesis.

The research is structured in three chapters, one theoretical and two dedicated to the
pedagogical study, the work containing annotations (in Romanian, Russian and English), the list of
tables, the list of figures and the list of abbreviations, introduction, three chapters, conclusions and
recommendations, bibliography, appendices and being perfected on 145 pages of basic text.

In the Introduction, the topicality and importance of the problem addressed, the need for
scientific research, the purpose and objectives of the study are formulated, the scientific novelty, the
theoretical importance and the applied value of the work are described, related to the results
obtained from the experiment.

Chapter 1 of the thesis ""Theoretical aspects regarding shoulder injuries in handball and
the recovery methods used in their recovery" includes a synthesis of the specialized literature on
the incidence of shoulder injuries in handball athletes at the world and national level. Pathogenesis
and risk factors that lead to injury in handball athletes are described. Data on the anatomy and
physiology of the injured joint are presented, and emphasis will be placed on the important role of
the physiotherapist in the interdisciplinary team and of physiotherapy as a basic method in the
rehabilitation of shoulder injuries, with the aim of the fastest possible reinsertion of the athlete into
competitive life and the prevention of relapses .

In Chapter 2 ""Research methods and stages'* the basic stages and directions of the study, the
research methodology, the inclusion and exclusion criteria that formed the basis of the study group
are presented. The survey data of the subjects included in the study were analyzed (DASH
questionnaire -Disabilities of Arm, Shoulder and Hand, VAS-Visual Analogue Scale, pain
assessment and quantification, shoulder functional balance) which allowed us to formulate the
objectives and select the combined kinetotherapeutic techniques and means can significantly
shorten the recovery period in the case of junior handball athletes, while also increasing the level of
performance. After formulating the objectives and establishing the techniques and means, we were
also able to appreciate the number of hours required for MEARUH — experimental model adapted to
shoulder recovery in handball.

For the assessment of MEARUH, we used a series of methods such as anthropometric, motor,
functional and psychomotor tests, being presented the methodology of application and interpretation
of the tests used in the battery of diagnosis and determination of the degree of disability.

A significant concern of Chapter 2 is the description of the methodological milestones used in

the development of MEARUH — an experimental model adapted to shoulder recovery in handball,



which is centered on stages and phases of recovery with minimal relapse rates, combined with
increasing the level of sports performance for LE subjects.

In Chapter 3 ""Argumentation of the effectiveness of the experimental model adapted for
the recovery of shoulder instability in junior female handball athletes through special combined
kinetotherapeutic means™ the results of the own study are presented with the estimation of the
incidence of shoulder injuries in handball at the national and international level. At the same time,
a comparative analysis of the functional indices and the level of psychomotor training of the study
participants was carried out.

Based on the results obtained, the effectiveness of the Experimental Model implemented for

the recovery of shoulder injuries in junior handball athletes was argued.

THESIS CONTENT
THEORETICAL ASPECTS OF SHOULDER INJURIES IN HANDBALL AND RECOVERY
METHODS USED IN THE RECOVERY OF THESE
(basic content of chapter 1)

According to the latest data published by the International Olympic Committee (IOC), the
injury rate in handball players was established between 9.9% and 41.0% injuries per 1000 match
hours and between 0.9 and 2.6% per 1000 training hours (Bergeron, M. F. 2015) [9]. As a result, the
IOC surveillance system classifies handball as one of the Olympic sports with the highest injury
rates (82.2%) (Raya-Gonzalez, J. 2020) [10].

The World Health Organization (WHO) sounds the alarm about the weight of injuries suffered
in the game of handball, which in the last ten years has doubled, reaching worrying percentages, and
highlights the fact that the shoulder is the joint most affected by injuries both during training and
and in the game and involves the longest rehabilitation period. Among the injuries produced at this
level are strains (38.9%), contusions (28.1%), dislocations (11.7%), tendon ruptures (4.3%), muscle
damage (14.6%), and others. As for microtraumas, they are caused by overuse, in 38% of cases they
appear in the acute period and up to 49.6% appear progressively, with worsening and persistent
symptoms (Vogel, R. 2021) [11].

In 2022, the National Institutes of Health publishes a study based on systematic searches of
PubMed, MEDLINE, CINAHL, Proquest, SPORTDiscus, Web of Science, EMBASE and Scopus
for articles published between 1995 and 2019 where the investigation of at least one factor was
sought of potentially modifiable and/or non-modifiable risk for shoulder injuries, particularly in
handball players. Only papers published after 1995 were included. 1849 studies were identified, of
which 8 were included. A total of 2536 participants (1354 men, 1182 women) were included, of

which 2522 were handball athletes. Four of the eight studies were assessed as studies of high



methodological quality (> 85%), while the rest were assessed as medium (50-85%) (Vila, H. 2022)
[12].

Philippe Landreau, Matthias A. Zumstein, Przemyslaw Lubiatowski, and Lior Laver studied
shoulder injuries in handball in 2018. Of all injuries sustained by athletes while playing handball, up
to 37% occur in the shoulder, and most of these injuries are caused by repetitive overhead
movements that lead to overuse injuries to the tissues in the joint. Repetitive throwing motion can
cause changes in soft tissue as well as bone that lead to increased range of motion for external
rotation and limited range of motion for internal rotation. These can cause the phenomenon of
internal impingement, tears of the rotator cuff muscles, tears of the articular labrum, accompanied
by scapular dyskinesia (Landreau, P. 2018) [13].

Terrance A. Sgroi writes in his thesis on shoulder instability rehabilitation and return to sports
activity that the glenohumeral joint places great strain on both static and dynamic shoulder
stabilizers. The labrum nearly doubles the depth of the glenoid fossa and provides multidirectional
stability to the shoulder joint. Laxity or damage to the capsulo-labral complex may require surgical
repair. Surgical stabilization of the shoulder by arthroscopy has been shown to be an effective
procedure to help athletes return to as advanced a level of play as possible (van Dyk, N. 2019) [14].
Special attention is given to improving range of motion and of muscle strength during the
rehabilitation treatment.

This progressive training is based on well-established criteria to ensure the smooth progress of
the procedure. During the postoperative recovery treatment, it is important to follow a few
principles, such as: effective communication of the entire medical team dealing with the patient is
essential for the fastest and best result; the procedures that the patient follows must be progressive
and individualized during the recovery program according to the athlete's evolution; the
physiotherapist must pay special attention to the recovery of the range of motion and the active
movement of the joint in order to obtain the best possible healing of the joint capsule and labrum;
the restoration of scapular stability and the rehabilitation of the rotator cuff is done before the start
of the increase in global muscle strength at the shoulder level; rehabilitation of dynamic stability
and neuromuscular control is achieved through progressive and pain-free therapeutic exercises
(Maniar, N. 2023) [15].

Understanding these principles and their proper application can lead to the fastest healing and
most effective rehabilitation of the joint, so that the athlete can return to the field of play and reach
the level of performance before the injury (Fritz, B. 2020 ) [16].

According to the hypothesis put forward by us, in this pedagogical experiment, if we
introduce you to a kintotherapeutic program, elaborated according to international protocols with

stability exercises. toning, mobility and strength development and a complex of exercises specific to
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handball, will allow us to increase the recuperative prognosis for handball athletes and will facilitate

their return to sports activity in the shortest possible time, with a minimal relapse rate .2.

RESEARCH METHODOLOGY AND STAGES
(basic content of chapter 2)

Research in the field of medical recovery of shoulder injuries in handball athletes is of
particular importance in the context of modern society when, governed by the century of speed, the
expectations of athletes and coaches are very high, sometimes unrealistic, regarding the
kinetotherapeutic approach intended to recover injuries at the level the shoulder.

The dynamics of the game of handball, the hardness of this sport, the overload imposed by the
achievement of competitive goals, the lack of recovery time due to the busy competitive calendar,
the athlete's indiscipline and his disordered schedule, are also aspects that we consider worth taking
into account as causes of occurrence of shoulder injuries.

The research methods used in the pedagogical study

In order to objectify the research process, but also in order to identify aspects regarding the
need to improve the recovery program for shoulder injuries in junior handball athletes, we used the
following research methods:

- Theoretical analysis and generalization of specialized scientific literature;

- the pedagogical observation method;

- the survey or questionnaire method;

- the method of evaluation tests and measurement;

- statistical-mathematical method;

- graphic and tabular method.

The pedagogical study of this work was carried out in the period 2017-2021 and includes four
stages:

Stage I took place during 2017-2018 and was based on the study and analysis of specialized
literature published at the national and international level regarding the research topic and the
current situation regarding recuperative approaches in the treatment of shoulder injuries in junior
handball athletes. It was also during this period that we conceptually developed the purpose of the
study, the research and evaluation methods in the case of shoulder injuries were selected, and the
study sample was also selected.

The 2nd stage took place during the 2018-2019 academic year when I conducted the
confirmatory study on a group of 337 handball athletes from 2 pre-university institutions in lasi and
Vaslui. In the constatative study, the observation sheets of the handball athletes were analyzed, we

evaluated motor and functional indices, we concluded that most problems in the recovery act are
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caused by injuries that require arthroscopic surgery or a conservative approach in the orthosis and at
the same time a period long-term recovery, that the higher incidence is among women and thus we
identified the target group - junior handball players with shoulder instability.

Stage III took place during 2019-2020 and included the actual experiment that lasted from
October 2019 to July 2020. The study included 50 athletes (n=25 junior handball athletes in the
experimental group — LE and n=25 junior handball athletes in the control group — LM).
Accordingly, within the study we performed a comparative analysis of the functional,
anthropometric and goniometric indices of the junior sportswomen included in the study, obtained
following the evaluation with the help of tests: motor, functional, anthropometric and goniometric.

Stage IV, in the period 2020-2021, we analyzed the results obtained, formulated conclusions
and recommendations for physiotherapists, coaches and handball players, in order to significantly
improve the recovery process, with the aim of reinsertion as quickly as possible into sports activity
and reducing costs regarding recovery.

Following the analysis of the batch, we can conclude that in the period 2018 - 2019, the
incidence of shoulder injuries in junior handball athletes aged between (14-19 years) from pre-
university institutions in lasi varies from 19% to 68.4% in depending on age and sex.

The cumulative incidence of handball athletes who suffered shoulder injuries and benefited
from surgery and physical therapy is higher in girls — 91.4% compared to 84.8% in male handball
athletes.

Following the application of the questionnaire regarding the limitation of activities at the level
of the shoulder injured, we can say that a significant number of junior handball athletes,
respectively 46%, faced a permanent limitation of training activities due to pain present in the
shoulder joint, while for 50% of the junior handball athletes investigated there is limitation in lifting
objects due to shoulder pain. Moreover, 66% of the junior handball athletes claim that they have
sleep disturbances due to pain in the shoulder joint, and 40% of them report that they face
difficulties in throwing the ball and the running potential has decreased for 28% of the respondents,
having difficulties caused by pain induced by instability.

We consider that the limitation of activities at the level of the injured shoulder is significant,

which brings serious imbalances in the sports activity of the investigated junior handball
players and the implementation of effective recovery programs aimed at rehabilitating shoulder
injuries in handball is impetuously necessary.

Analysis of shoulder instability pain assessment questionnaire and its induced functional
impotence — case frequency by response

Question 1. In the last year have you suffered from instability in the shoulder joint?

When asked about the presence of instability in the sample of junior handball athletes
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studied, the frequency of instability in the shoulder joint in the last year was 86%, respectively
43 female handball athletes answered that in the last year they presented instability compared to
14% ( 7 junior handball athletes), who have not experienced such an episode in the last year (Fig.
2.1).

(1. In ultimul an ati suferit de instabilitate in articulatia umarului? DA

(1. Tn ultimul an ati suferit de instabilitate in articulatia umarului? NU

14%

NU

86%

DA

Fig. 2.1 Assessment of shoulder joint instability over the past year
Question 2. Are you in your first episode of instability, or have there been other episodes in
last?
Regarding the recurrence of instability at the level of the shoulder, 36% (18 female athletes)
of junior handball athletes stated that they are at their first episode of instability, while 64% (32
female athletes) claim that they have experienced such episodes in the past, going through a relapse

(Fig.2.2)

2. Sunteti la primul episod de instabilitate, sau au mai fost si alte episoade in trecut?

64%

36%

Fig. 2.2. Evaluation of shoulder joint instability status

Question 3. Have you resorted to immobilization in an orthosis or surgery after accident?
The use of orthotic immobilization by the junior handball players in the studied group was
72% (36 sportswomen), while 28% (14 sportswomen) claimed to have benefited from arthroscopic

surgery to overcome the episode of instability (Fig. 2.3).
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3. Ati apelat la imobilizarea in ortezd sau la interventia chirurgicala dupd accidentare?

28%

72%

chirurgicala
imobilizarea in
orteza

Fig. 2.3 Orthotic or surgical treatment of shoulder joint instability

Question 4. Did the pain in the shoulder joint occur during a handball match?

According to the results obtained from the investigation of the female handball athletes
participating in the study, 82% of the cases (41 female athletes) claim that the pain occurred during
a handball match, compared to 18% (9 female athletes) who state that the pain occurred outside the

match period (Fig. 2.4).

(4. Durerea Tn articulatia umarului a aparut in timpulunui meci de handbal? DA

1 4. Durerea fn articulatia umdrului a apdrut in timpul unui meci de handbal? NU

)

18%

NU

82%

meci de handbal?

4. Durerea in articulatia
umaruluia aparut in timpul unui
DA

Fig. 2.4 Occurrence during the game (handball) of pain and instability at the level the
shoulder joint

Question 5. Did the pain in the shoulder joint appear during training?

The obtained results demonstrated that for 42% (21 sportswomen) the pain in the shoulder
joint appeared during training, compared to 58% (29 sportswomen) who identify the appearance of
pain at a different time during the training period (Fig. 2.5).
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45. Durerea in articulatia umdrului a apdrut in timpul antrenamentului? DA

(5. Durerea fn articulatia umdarului a aparut in timpul antrenamentului? NU

58%

42% '

Fig. 2.5 Occurrence during training (handball) of pain and instability in the shoulder joint

antrenamentului?
NU

5. Durerea in articulatia
umarului a aparut in timpul
DA

Question 6. Pain in the shoulder joint prevents me from participating in training and
matches?

The results of the application of the questionnaire highlighted the fact that for 74% of
sportswomen (37 sportswomen) pain prevents them from participating in training and handball
matches, thus affecting their sports activity (Fig. 2.6).

6. Durerea Tn articulatia umarului ma fmpiedica s particip la antrenamente si meciuri. DA

1 6. Durerea in articulatia umarului ma impiedica sa particip la antrenamente si meciuri. NU

26%

74%

Fig. 2.6 Participation in training and matches influenced by pain and instability

in the shoulder joint

Question 7. There is pain in my shoulder almost all the time, my quality of life is affected?

The quality of life of the sportswomen interviewed was affected in a proportion of 76% (38
sportswomen) claim that the pain is present in the shoulder joint for a long enough time so that their
life is affected compared to a percentage of 24% (12 sportswomen) who accuse pain but without
having discomfort that can lead to disturbances in the quality of life (Fig. 2.7).
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17. Existd durere |a nivelul umrul aproape tot timpul, imi este afectatd calitatea vietii. DA

7. Existd durere |a nivelul umarul aproape tot timpul, imi este afectata calitatea vietii. NU

E
33
2z
c E
oz

24%

itatea vietii.
NU

76%

DA

Fig. 2.7 Permanent manifestation of pain and instability in the shoulder joint
Question 8. Due to the pain in the shoulder joint my performance as an athlete had to suffer?
For 88% of cases (44 female athletes), the sports performances of the junior handball players
in the analyzed sample were negatively influenced by the presence of pain and instability in the
shoulder joint, compared to 12% (6 female athletes) who believe that their sports performance was

not affected by pain and instability (Fig.2.8).

M 8. Datorita durerii in articulatia umarului performanta mea ca jucator a avut de suferit. DA

% 8. Datorita durerii in articulatia umrului performanta mea ca jucitor a avut de suferit. NU

NU
N
8
R

8. Datorita durerii in

DA

Fig. 2.8 Impairment of sports performance due to pain and instability in the shoulder joint

Question 9. How long after the injury did you return to sports activity?
The resumption of the sports activity of the investigated junior handball players shows that the
return was possible approximately 6 months after the injury in 68% of the cases (34 athletes) and in

32% (16 athletes) after 5 months from the time of injury (Fig. 2.9).
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19. La cattimp dupd accidentare ati revenit in activitatea sportivd: 5 luni

19. La cat timp dupd accidentare ati revenit Tn activitatea sportiva: 6 luni

68%

6 luni

32%

9. La cat timp dupd accidentare
5luni

Fig. 2.9 The timing of resumption of sports activity after treatment of pain and instability in
the shoulder joint
Question 10. How long have you been playing handball (years)?
When asked about the duration of practicing the handball game, the playing experience of the
junior handball athletes in the analyzed sample presented an average of 5 years with a standard
deviation of 1.34 years and minimum values of 3 years and maximum values of 7 years.

Summary: Histogram: De cat timp practicati jocul de handbal (ani)?

Kolmogorov-Smirnov d=0.15223, p<0.20; Lilliefors p<0.01
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Fig. 2.10 Time interval of practicing handball (years)

According to the answers received from the junior handball athletes who completed the
questionnaire regarding the assessment of the pain caused by shoulder instability and the functional
impotence induced by it, we can conclude that a very large number of junior handball athletes have
experienced an episode of instability in the last year, respectively 86%, that the recidivism rate is
also increased by 64%. Although the contemporary approach refers to the reduction of instability
arthroscopically for a total recovery, the very high costs and the lack of specialists in state hospitals,
specialized in sports traumatology, make more and more sportswomen resort to the conservative
treatment of immobilization in an orthosis - 72% of sportswomen investigated junior handball

players. The rate of occurrence of pain and instability in the shoulder joint clearly indicates to us
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that the increasing demands during matches, the lack of recovery periods and an inadequate level of
training are factors that highlight an increased incidence of injury during the competitive period,
respectively 82%, with o affecting sports performance in proportion to 88% and with very long
periods of inactivity of approximately 6 months for 68% of the respondents, which produce
imbalances in the composition of the teams, by destabilizing the team, involving high costs for
treatment and recovery.

The analysis of the results of the questionnaires developed and applied to junior handball

athletes allowed us to draw a complete picture regarding the degree of disability, the
vulnerable points that can lead to injuries and also helped us to lay the foundations of the
experimental model adapted for the recovery of shoulder injuries in athletes junior handball players
(MEARUH), its stages and objectives that will have to be achieved, but not least the setting of a
minimum period of complete recovery with the aim of reinserting the handball athletes participating
in the study in the sports activity as quickly as possible.

At the same time, the investigation allowed us to establish the battery of kinetotherapeutic

techniques and means necessary for the formation of the recuperative program adapted for the
recovery of shoulder injuries in junior handball athletes, with the aim of complete recovery, in the
shortest time and with a minimum relapse rate.

The experimental model for the recovery of shoulder instability injuries in junior
handball athletes through kinetotherapeutic means

The objectives of creating this model were the following:

* regaining the capacities and motor skills lost as a result of the injury suffered at

shoulder level;

* educating the spirit of discipline and conscious attitude regarding dosage

training and regular use of rest and recovery programs to decrease the risk of injury and
recurrence.

* maintaining positive motivation throughout the recovery process;

* developing the psychomotor skills of juniors to cope with the demands of the sport

performance.

¢ The structure and content of the recovery program. According to our recommendation, the

duration of the recuperative program intended for the recovery of shoulder instability injuries
in junior handball athletes lasts 60 minutes.

¢ According to the structure, each recovery session includes:

e the introductory or beginning part (10 — 15 minutes) — will include massage techniques

muscle relaxant with the aim of warming up and preparing the muscles along with light, slow,

amplitude exercises that will respect the principle of gradualness and dosage of effort.

18



e the basic part (30 — 40 minutes) — is aimed at solving the tasks of

restoring mobility and regaining muscle strength, activating the functions of the whole body,
increasing resistance to effort and with the use of specific handball procedures at a sustained pace.

ethe final part (5 — 10 minutes) is aimed at recovery and re-adaptation the body after
exertion,

exercises are performed at a decreasing pace and recovery procedures are used aimed at
restoring the functional parameters of the whole body.

The recuperative program includes a number of 5 subprograms, one for each recuperative
phase and will be applied in sessions of 1 hour per week in phase I, Il, I1l, from Monday to Friday
(5 days per week) with effective work of 20 hours per month, and in phase 1V and V, 6 sessions per
week with effective work of 24 hours per month.

The average recuperative duration was 24 weeks with an average number of 94 hours of
implemented recuperative program and 36 hours of recuperative exercise program specific to the
game of handball.

Phases I, Il and 111 will be assigned a number of 14 work weeks, recovery se will do 5 times
a week, thus resulting in a number of 70 hours of medical recovery.

Phases 1V and V will have an assigned number of 10 weeks of recovery, duration the
recovery program will be 1 hour 6 times a week, resulting in 60 hours of medical recovery and
exercises specific to the game of handball.

A total of 130 hours of physical therapy recovery will be worked.

Table 2.1 Recovery plan for the recovery of shoulder instability injuries in junior handball

athletes
Phases Objectives of the program No. of | No. Total
recovery recuperator weeks hours | hours

The goals of these periods are to reduce edema, muscle

_ % contractions, and pain. After the first 2 weeks, the
o O orthosis will be gradually removed and mobilization,
g & i ive/active and active-assisted exercises 4 S 20
&8 passive, passive/ac
a 3 will be started with the aim of reducing stiffness and
Q regaining mobility.
The main objective of this stage is to restore shoulder
mobility, to regain independence in daily activities
(eating, washing, dressing, etc.). 6 5 30

Phase 11
Mobility
recovery

With the regaining of mobility, the next objective will
be focused on increasing the muscle strength of the
entire structure of the shoulder joint, correcting even
the dyskinesias present before the intervention, by 4 5 20
increasing the strength of the upper limbs with the help
of stretching exercises assisted by the physiotherapist,
but also by using a vast arsenal of active exercises.

Phase 111
Strength
recovery
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After muscle strength has been restored, we will aim to
improve neuro-proprioceptive control, the shoulder will
be worked on in all its directions of movement,
preparing the joint for the next stage

Phase IV

Reacquisition
0
prorioception

In this stage, specific handball exercises will be used,
focusing on throwing exercises, progressing from small
objects to larger ones, the body will be trained to give 6 6 36
the best performance in training and playing with
minimal future recidivism rate.

TOTAL RECOVERY HOURS 130

Phase IV
Proriocepti
on recovery

ARGUMENTATION OF THE EFFICIENCY OF THE ADAPTED EXPERIMENTAL
MODEL FOR THE RECOVERY OF SHOULDER INSTABILITY IN JUNIOR
HANDBALL ATHLETES THROUGH SPECIFIC PHYSIOTHERAPY MEANS

(basic content of chapter 3)

In order to argue the effectiveness of the experimental model adapted for the recovery of
shoulder instability injuries in junior handball athletes by means of kinetotherapeutic means, indices
regarding activity limitations, DASH score, quality of life, pain assessment by VAS analysis,
functional balance, muscle strength, perimeter were evaluated and compared . arm/forearm, grip
strength and range of motion examination at the level of the injured shoulder of the junior handball
players included in the study, between the control group - LM (athletes who followed a standard
medical recovery program) and the experimental group - LE (handball players who had followed
the Experimental Model within the medical recovery sessions).

As a result of the interpretation of the results obtained in the constatative study, the incidence
of shoulder instability injuries prevails in young female athletes, respectively 16 - 17 years old, for
this reason both LE and LM were included only handball sports. that presented values of the initial
score regarding the degree of limitation in the range of 10 — 16.

The results for both the control group and the experimental group indicate a high proportion
of cases that presented low values of the initial score regarding the limitation of activities at the
level of the injured shoulder, with a value of p> 0.05, which demonstrates the presence of
homogeneity in both groups . included in the study.

Evaluation of the evolution of the total score regarding the limitation of activities (Appendix
3) at the level of the injured shoulder shows that the evolution of the junior handball athletes from
the experimental group was significant from 14.36+3.50 initially to 29.68+0.63 in the final analysis
and for the control group the values of the initial averages from 13.92+4.26 to 27.72+4.26 thus in

the final analysis1.40 . that the average value for the experimental group of junior handball players
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was significantly better compared to the evolution of the control group with a value of P<0.05 and
otherwise the null hypothesis is contradicted (P = 0.0024). (Table 3.1)

Table 3.1 Statistical indicators of the score regarding the limitation of activities at the level of
the injured shoulder — comparative analysis in evolution

Media Cpnfidence Dev : ;
Score interval std " Min  Max Q25 Median Q75
Group: -95% -95%
INITIAL experimental 1436 1292 1580 3.50 9 22 12 13 16
control 1392 1216 1568 4.26 7 23 11 14 16
FINAL  experimental 29.68 2942 2994 063 28.00 30.00 30.00 30.00 30.00
control 2772 2714 2830 140 26.00 30.00 27.00 27.00 29.00

Test statistic: ANOVA, F(1, 48) =17.255, p=0.0024
Levene Test of Homogeneity of Variances: F=1.879, p=0.3415

The comparative evaluation of the evolution of the quality of life in the experimental group
and the control group of junior handball athletes was significantly better in the experimental group
starting from initial average values of 62.64+15.72 to values of 104.00+4.73, compared to the junior
handball players in the control group who . they went from initial mean values of 60.04+18.14 and
reached 87.2845.85, registering progress but not as high as in the case of LE handball players. At
the final moment there are significant differences between the experimental group and the control
group (P = 0.0013), which contradicts the null hypothesis that there are no significant differences
and there is no correlation (Table 3.2).

Table 3.2 Evolution of the statistical indicators of the quality of life score and DASH —
comparative analysis
Media  Confidence

Quality interval Zf(\j/' Min Max Q25 Med. Q75
Group: Life -95%  -95%
INITIAL experimental 62.64 56.15 69.13 1572 25 88 50 64 75
control 60.04 5255 6753 1814 26 82 44 63 74
FINAL experimental 104.00 102.05 105.95 4.73 97 111 101 103 109
control 87.28 8487 8969 585 76 101 85 87 89

Test statistic: ANOVA, F(1, 48) =22.31, p=0.0013*
Levene Test of Homogeneity of Variances: F=1.5479, p=0.6241

Confidence

'g';gﬁ interval oo Min  Max Q25 Med. QT
Group: -95%  -95%
INITIAL experimental 61.73 55.81 67.66 1435 3254 9273 50.64 62.31 69.71
control 5760 53.77 61.44 929 3484 7830 51.41 58.16 63
FINAL experimental 2.16 1.74 2.58 1.03 1.00 4.00 1.00 2.00 3.00
control 19.36 719 3153 949 2.00 28.00 10.00 12.00 28.00

Test statistic: ANOVA, F(1, 48) =23.871, p=0.00018*
Levene Test of Homogeneity of Variances: F=1.3908, p=0.2116

The comparative evolution regarding the dysfunctions of the arm, shoulder and hand, by
analyzing the DASH Questionnaire, indicates that the average DASH values evolved in both groups
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indicating the alleviation of the dysfunctions, but in the experimental group the junior handball
players presented significantly lower values with P = 0.00018 and thus the improvement in this lot
being significantly better. In LE, it started from an initial average DASH of 61.73+14.35 and
corrections were made up to an average value of 2.16+1.03, and for LM - it started from initial
average values of 57.60+9.29 and reached values means of DASH of 19.36+ 9.49 (Table 3.2).

The evolution of the pain score values (VAS - Visual Analog Scale) in the analyzed groups
indicates a very good evolution of the athletes from the experimental group from the perspective of
the VAS score.

Thus, the final pain assessment indicated significantly lower values in the experimental group
compared to the control group (P= 0.00037). If in the initial analysis we found VAS averages for
LE of 8.12+1.48 and at the final evaluation we had averages of 0.68+0.80, while for LM the initial
average values were 8.24+1.45 and at the end 3.24+2.37. (Table 3.3).

If at the initial evaluations we found minimal pain threshold values of 4 on the VAS scale,
indicating a moderate pain in the injured area with maximums of 10 that highlight the presence of a
very high degree of pain, at the limit of unbearableness, in the final evaluation both in the group
experimentally as well as in the control group of junior handball players we found minimums of the
VAS scale equal to zero - no pain in the injured area and with maximums of 3 for LE, indicating
mild pain, and for LM a maximum of 7 - respectively severe pain and we found it in the case of a
single junior handball player with an injury treated conservatively, towards the end of the
recuperative program she suffered a relapse.

Table 3.3 Evolution of the VAS pain score — comparative analysis

Media anfidence Dev. - .
VAS interval std Min  Max Q25 Mediane Q75
Lot: -95% -95%
INITIAL experimental 8.12 751 873 1.48 500 10.00 7.00 9.00 9.00
control 8.24 7.64 8.84 1.45 4.00 10.00 7.00 8.00 9.00
FINAL experimental 0.68 0.35 1.01 0.80 0.00 3.00 0.00 1.00 1.00
control 3.24 2.26 4.22 2.37 0.00 7.00 1.00 2.00 5.00

Test statistic: ANOVA, F(1, 48) =58.74, p=0.00037*
Levene Test of Homogeneity of Variances: F=1.6311, p=0.0874

The comparative analysis of the evolution of the functional balance of the shoulder highlights
results that indicated a significantly better evolution (P = 0.00019) in the case of junior female
handball athletes from the experimental group, thus contradicting the null hypothesis. The
comparative analysis of the functional balance of the junior handball athletes participating in the
study indicated a significantly higher functionality in the experimental group compared to the
control group. In LE there was an initial average of the values of the functional balance of
47.00+£7.66 which indicates a serious damage to the shoulder and in the final evaluation we find
average values of 98.00+£2.06 which shows a significant improvement for the junior handball

players in this batch. In LM, the initial average values for the evaluation of the functional balance

22



were 50.48+ 7.72 and at the final evaluation we find average values of 76.12+ 3.81, clearly showing
a good correction for the junior handball players in the control group, but in this group the handball
players even and at the final assessment they experienced pain, reduced mobility in certain areas of
motion, and mild strength deficits.

The somatofunctional evaluation shoulder range of motion exam in the range of motion:
flexion, extension, abduction, internal rotation and external rotation is a very important one in the
recuperative process intended for the recovery of instability injuries and not only, from the shoulder
level of junior handball athletes.

The analysis of the evolution of the initial and final parameters obtained in the
somatofunctional assessment regarding the range of motion of the shoulder indicated a significant
improvement in the experimental group of junior handball athletes, compared to the evolution of the
junior handball players in the control group participating in the study, but this from the latter being
considerably lower (Table 3.4).

As can be seen in Table 3.4, the comparative analysis regarding the flexion evolution of the
injured limb indicates a significant increase for the experimental group of junior handball players,
where it started from an average of 158.28+5.69 and a recovery of the range of motion was
achieved up to an average of 169.20 + 0.87, while in the control group the dynamics of flexion
recovery started from an average of 159.804+5.47 and reached an average of 161.28+5.98, which
shows a favorable evolution for the junior handball players from LM as well, but the significant
increase returns junior handball players from the experimental group with a value of P=0.00022
which cancels the null hypothesis, the difference between means not being random but statistically
significant.

Regarding the comparative analysis for the evolution of the extension in the experimental
group of junior handball players, it started from an average value of 46.72+3.52 and we recorded an
increase up to the average value of 59.33+0.42, and in the control group of junior handball players
the increase was from the mean value of 47.00+3.83 to 51.33+0.42, thus resulting in a significant
increase for LE compared to LM with a value of P=0.00011 which only refutes the null hypothesis
and confirms the significant recovery of extension for the experimental group of junior handball
players participating in the study.

The comparative analysis in the case of the evolution of amplitude recovery in the movement
sector intended for abduction for the experimental group of junior handball athletes shows a
significant progress from the average value of 148.00+4.38 to 169.76+0.44 compared to the control
group of junior handball athletes where the initial average was 147.52+4.31 and in the final analysis
we found an average of the amplitude for abduction of 158.00+0.82 and a value of the confidence
coefficient P=0.00011 which proves that the difference between the averages is significant, and the
recovery program applied to the experimental group produced very good corrections in the case of
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the junior handball players from its composition, against the female handball players from the
control group.

In order to show the effectiveness of the experimental model adapted to the recovery of
shoulder injuries in junior female handball athletes - MEARUH using kinetotherapeutic means, we
also made a comparative analysis in the case of the evolution of recovery environments for internal
and external rotation. The average value from which we initially started for the internal rotation
movement in the experimental group of junior handball athletes was 45.80+3.61 and reached an
average value of 69.80+0.50 and in the control group of junior handball athletes the initial
assessment of the average for the internal rotation movement was 47.00+£3.28 and a correction was
reached indicating a mean internal rotation of 61.80+0.50, with a value of P= 0.00054 showing a
significant recovery of the range of motion in terms of internal rotation in junior handball athletes
from the experimental group. In the case of the analysis of the external rotation movement, the
value of P=0.00054 shows a significant recovery for the junior handball players of the experimental
group where progress was made from 94.80+£3.94 to 89.56+0.51 and for the control group from
93.36+4.13 to an average of 80.20+0.91.

The somatofunctional assessment regarding the range of motion of the shoulder revealed a
significant improvement for handball athletes from the experimental group compared to the athletes
from the control group participating in the study, thus concluding that the implemented recuperative
program was a real success.

The occurrence of shoulder instability injuries in junior female handball athletes can lead to
inactivity for more than 6 to 8 months in certain cases when the recuperative approach is not correct
and effective, in certain cases when another injury can be superimposed on top of this injury, which
represents a real imbalance for the performance sports activity of the young handball player.

Table 3.4 Evolution of flexion, extension, abduction, internal and external rotation at shoulder
level — comparative analysis

Media ~ Confidemce o
Flexia interval td Min Max Q25 Med. Q75
Group: -95% -95%
INITIA  experimental 15828 15593 160.63 5.69 151 168 154 156 163
L control 159.80 157.54 162.06 547 151 168 155 160 165

FINAL  experimental 169.20 168.84 169.56 0.87 168 170 168 169 170
control 161.28 158.81 163.75 598 152 169 156 163 167
Test statistic: ANOVA, F(1, 48) =57.3414, p=0.00022*
Levene Test of Homogeneity of Variances: F=1.8897, p=0.7894

Media ~ Confidence o :
Extensiei interval Std. Min Max Q25 Mediana Q75
Group: -95% -95%
INITIA  experimental 46.72 4527 48.17 3.52 42 53 44 46 50
L control 47.00 4542 48.58 3.83 42 53 44 46 51
FINAL  experimental 59.33 59.15 59.50 042 59 60 59 59 60
control 51.33 51.15 51.50 042 51 52 51 51 52

Test statistic: ANOVA, F(1, 48) =26.5412, p=0.00011*
Levene Test of Homogeneity of Variances: F=1.8965, p=0.1478
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Confidence

Media Dev

interval Min Max Q25 Med. Q75

Group: Abd. -95% -95% std
INITIA  experimental 148.00 146.19 149.81 438 141 155 144 149 151
L control 147.52 14574 14930 4.31 141 155 145 147 151

FINAL experimental 169.76 169.58 16994 044 169 170 170 170 170
control 158.00 157.66 15834 0.82 157 161 158 158 158
Test statistic: ANOVA, F(1, 48) =57.216, p=0.00011%*
Levene Test of Homogeneity of Variances: F=1.6687, p=0.2374

Media Confidence

rotatie interval ]s)te(; Min Max Q25 Med. Q75
Group: internd -95% -95%
INITIAL experimental 4580 4431 4729 361 41 53 43 45 48
control 47.00 45.65 4835 328 41 53 45 47 49
FINAL experimental 69.80 69.59 70.01 0.50 68 70 70 70 70
control 61.80 61.59 62.01 0.50 60 62 62 62 62

Test statistic: ANOVA, F(1, 48) =64.2121, p=0.00054*
Levene Test of Homogeneity of Variances: F=1.9425, p=0.3571

Media Interval de

Rotatie  confidenti D¢ Min Max Q25 Med. Q75
Lot: externa -95% -95% std
INITIAL experimental 94.80 88.17 9543 394 84 96 86 90 96
control 9336 87.65 9407 4.13 84 96 86 90 96
FINAL  experimental 89.56 89.35 89.77 0.51 89 90 89 90 90
control 80.20 79.82  80.58  0.91 78 81 80 80 81

Test statistic: ANOVA, F(1, 48) =57.417, p=0.00054*
Levene Test of Homogeneity of Variances: F=1.6641, p=0.2054

One of the very important comparative analyzes addressed between the two groups of junior
handball athletes participating in the experimental study was related to the recovery period
necessary for the complete recovery of mobility, strength, stability, motor skills specific to handball
and the reintegration of athletes into competitive activity at the highest standard, eliminating as
much as possible the risk of recurrences that are common in cases of shoulder instability, especially
where the restorative approach is conservative and not surgical.

So, following the centralization of the sheets with the final results and the conclusion of the
recuperative program, we found that the junior handball players from the control group had an
average of 24.6 weeks of recovery, while the junior handball athletes from the experimental group
had an average of the recuperative program of 21 ,3 weeks. Given the fact that usually the recovery
period after shoulder instability injuries is on average 24 weeks, and we obtained a significantly
lower recovery process average, it once again argues the effectiveness of the experimental model -
MEARUH implemented in the study.

At the same time, in the pedagogical study carried out, the MEARUH experimental model
demonstrated its effectiveness by addressing and solving the recuperative tasks faced by the junior
handball athletes, and allowed, through the complex recuperative program of kinetotherapeutic
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techniques and means, a quick recovery, without relapses and a reinsertion of junior handball
athletes in the sports activity in the shortest possible time.

As | have indicated in the previous chapters, a recuperative approach as early as possible, the
use of recovery and prevention programs, training programs adapted and discussed by the coach and
physiotherapist in which emphasis is placed on the development of muscle mass and the
stabilization of joints with the use of physiotherapeutic means to prevent shoulder injuries, but also
compensatory musculoskeletal imbalances.

The study showed that the developed method of recovery of shoulder instability injuries in
junior handball athletes contributes to the development of strength, mobility in the shoulder joint
and provides a complete and effective rehabilitation of the athletes, in a considerably shorter time.

Physiotherapy and in this case physical exercise is, without a doubt, the most effective tool of
therapeutic and preventive care, which is available to athletes, trainers, physiotherapists who,
through a joint, interdisciplinary approach, can favorably influence the recuperative process
intended for incapacitating injuries and not only . It is clear that many principles of physical
education can be used in physical therapy, but it is essential that the physical therapist takes into
account the characteristics of the injured area, the pathology of physical performance, the altered
reactivity of the athlete presenting the injury/injury, etc.

Taking into account these aspects, | introduced in the adapted recovery program complexes of
stretching, breathing, mobility, stability, proprioception, strength-building exercises, applied sports
exercises specific to handball, the duration and intensity of which I gradually increased, respecting
the prohibitions and the recommendations of each stage of recovery, until we reached the intensity
and duration specific to the training period and the competitive period. Thus, during the entire
recovery program, | respected the principle of gradualness and dosage of effort, without forcing or

loading above the recommended load.

GENERAL CONCLUSIONS AND RECOMMENDATIONS

1. Based on the analysis of the scientific and methodological literature, as well as the
evaluation of the results of our research, it is demonstrated that the injury rate in handball is very
high and up to 80% of injuries suffered by athletes are associated with damage to the
musculoskeletal system, and shoulder injuries occupying a special place. In studies, more attention
is paid to the recovery of athletes after ankle injuries, knee joint injuries, spine injuries, hand
fractures, but the issue of handball athletes' recovery after shoulder injuries remains poorly studied
both nationally and internationally. From the total number of 337 junior handball athletes, 56.97%
went through an episode of injury with immobilization and 30.86% went through an episode of

injury with arthroscopic surgery followed by physical therapy.
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2. The distribution of cases according to gender clearly shows that female handball athletes
juniors are more prone to shoulder injuries than their male counterparts. The ratio being 57.24% in
the case of injuries with immobilization for junior athletes compared to 56.76% for male handball
athletes, in the case of operated injuries the higher proportion is also maintained for female players
being 34.21% compared to 28.11% in the case of representatives of the male gender, aspects that
confirm that the number of shoulder injuries is very high, which endangers the sports career,
unbalances the composition of the teams and brings changes regarding the quality of their lives.

3. The lack of prevention programs, recovery programs, recovery programs specifically
intended for juniors, with high load periods in training and matches, unsuitable playing surfaces,
lack of equipment are the triggering factors that favor the occurrence of injuries in juniors in
handball. An injury, especially those of instability at the level of the shoulder, also entails long
periods of sports inactivity, imbalances in the team and high costs regarding the entire recovery
process.

4. The use of physical therapy in the recovery of shoulder injuries of junior handball athletes,
involves the use of specific means of physical education in complex with therapeutic recovery
exercises that together will contribute to treating the injury in the shortest possible time, with
minimal risks of recurrence and with a return of athlete in competitive life to pre-injury standards.
The use of recovery exercises combined with physical exercises specific to handball are intended to
recover the athlete from a medical point of view without neglecting the sports performance
component.

5. An adapted experimental Model for the recovery of shoulder injuries in handball —
MEARUH was developed that includes the use of stages of physical and recovery exercises for
flexibility, endurance, resistance to force, coordination skills, exercises close to sports
specialization, in combination with neuro-proprioceptive taping, massage, mechanotherapy,
biomechanical stimulation, physiotherapy, hydrotherapy. The proposed tools and methods are
applied sequentially on recovery phases, depending on the recovery status, in which work was done
on average 5 times a week, in 60-minute sessions, reaching an approximate number of 130 hours of
implemented recuperative program.

6. The results obtained during the initial evaluations regarding the degree of disability and the
functional limitations imposed on it both in the experimental group and in the control group showed
homogeneity between the groups, without significant differences P>0.05, but nevertheless the junior
handball athletes from LE at the final evaluation managed to record significant correction values for
both strength, mobility, trophicity with values of P<0.001.

7. The comparative analysis of the results obtained in the evaluations of the indices regarding

the degrees of disability and limitations in the shoulder joint of the junior handball athletes showed
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an increased frequency of values in the range of 45-50, an aspect that indicates a poor functionality,
in both groups, with a value of P>0.05, at the initial assessment in LM it started from an average of
the functional balance of 50.48+7.72 and we reached 76.12+3.81 and in LE we started from an
average of 47.00+£7.66 and we reached average values of of the functional balance of 98.00+2.06
with a value of P<0.001 which proves that the progress is not accidental, that it is statistically
significant and underlines the effectiveness of the experimental model adapted for the recovery of
the shoulder in handball - MEARUH elaborated and implemented within the recovery sessions held
with the spotives junior handball players from the experimental group.

8. The effectiveness of the proposed methodology for the recovery of junior handball athletes
after shoulder injuries is confirmed not only by positive dynamic functional changes, but also by a
reduction in rehabilitation time with their reinsertion into the team at the level of performance they
had before the injury.

9. We conclude that the need for a recuperative program applied gradually and phased by
recovery phases in the case of shoulder injuries in junior female handball athletes is confirmed by
the fact that some shoulder injuries such as the instability we have referred to require the athlete to
be removed from competitive activity or even determination of the athlete to give up the sports
activity. The directed and combined influence in the application of handball-specific means with
physical therapy-specific means, included in MEARUH, allowed us a recovery and a reinsertion in
the sports activity in the shortest possible time for the junior handball players in the experimental
group with a significant degree of correction regarding the functional indicators, of the parameters
regarding muscle trophicity, strength, amplitude, but also with an improvement of the indicators
regarding the quality of life.

ek

- For the early diagnosis of shoulder injuries in handball athletes, a permanent monitoring and
evaluation of the athletes by the physiotherapist and the sports medicine doctor is necessary;

- Implementation of prevention programs that emphasize awareness of risk factors but also the
obligation to be involved in recovery programs after training and competitions;

- Introduction of specialized exercises for the development and stabilization of the muscles
during training by the physiotherapist who must be in good communication and relationship with
both the athletes and the coach and the team doctor. Communication in the interdisciplinary team
having a fundamental role in the smooth running of things.

- Approaching the injuries as a whole, looking at the body as a whole, in order not to allow
the appearance of functional imbalances or the installation of dyskinesias following the injury.

Suggestions for coaches

v’ the correct dosing of workload,
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v’ avoiding over-training;
v compliance with recovery periods;
v resorting to the prophylactic prevention program, with an emphasis on warm-up periods before
training and games.

Proposals for the educational institution
v employing a physiotherapist in the school, with the arrangement of a space equipped with the
necessary equipment for the recovery of athletes, who can constantly evaluate the athletes,
communicate with the coach and combine physical exercises specific to handball with recovery
exercises in order to effectively improve sports performance and reduce costs with a view the
necessary recovery documents.

Proposals for athletes
v" compliance with the indications regarding the recovery protocol that you must follow at home;
v seriously treating prevention and recovery programs after training and matches;
v communication as soon as possible of the changes experienced in the body, the appearance of
pain, in order to prevent or treat any injury from the early stage;
v 100% involvement in the recuperative process, with the maintenance of positive motivation
throughout the program, following the instructions of the trainer, the physiotherapist and the sports

medicine doctor for the success of the integral recuperative act.
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ADNOTARE
Dorobat Simona Elena. ”Recuperarea sportivelor handbaliste junioare dupd leziuni la umar

prin mijloace kinetoterapeutice”: teza de doctor in stiinte ale educatiei, Chisinau, 2024.

Structura tezei: Lucrarea cuprinde adnotari in limba romana, rusa si engleza, lista tabelelor,
figurilor si abrevierilor, introducere, 3 capitole, concluzii generale si recomandari, bibliografie din
133 titluri, 145 pagini text de baza, 30 tabele, 53 figuri, 14 anexe. Rezultatele obtinute sunt
publicate in 5 lucrari stiintifice.

Cuvinte-cheie: kinetoterapie, leziune, instabilitate, umar, handbaliste junioare, recuperare
medicala, Model experimental.

Scopul cercetirii: Consta in fundamentarea si perfectionarea metodologiei procesului
recuperator destinat recuperarii leziunilor umarului la sportivele handbaliste junioare.

Obiectivele lucrarii:

Analiza problemei recuperdrii sportivelor handbaliste dupa leziuni la umar conform datelor
din literatura de specialitate si analiza abordarilor teoretice si metodologice privind solutionarea
acesteia. Studierea incidentei accidentarilor sportivelor handbaliste la nivelul umarului, pe baza
rezultatelor propriului studiu epidemiologic si compararea acestor date cu statisticile oficiale din
tard, dar si din Intreaga lume. Elaborarea si implementarea structurii si continutului Modelului
experimental de recuperare adaptat pentru leziuni la umar la sportivele handbaliste junioare.
Argumentarea eficientei Modelului experimental recomandat pentru tratarea leziunilor umarului la
sportivele handbaliste junioare.

Noutatea si originalitatea stiintificad a tezei rezida in elaborarea si implementarea unui
model recuperator kinetic complex, adaptat pentru recuperarea leziunilor umarului sportivelor
handbaliste junioare. In cadrul acestui model experimental au fost utilizate exercitii tip bloc
algoritmizat si exercitii specifice jocului de handbal, care au contribuit la recuperarea leziunii intr-
Un timp cat mai scurt si cu rata de recidivd minima.

Problema stiintificad solutionati in domeniul cercetat rezultd din rezultatele obtinute in
tezd, care demonstreazd din punct de vedere stiintific si metodologic eficacitatea utilizarii
mijloacelor kinetoterapeutice in tratarea leziunilor umarului la sportivele handbaliste junioare.

Semnificatia teoretica a lucrarii constd in extinderea plajei de cunoastere a conceptelor
teoretice si metodologice privind aplicarea modelului recuperator axat pe metode si tehnici
combinate in vederea recuperarii leziunilor umarului handbalistelor junioare pentru o reinsertie
rapida in activitatea sportiva competitionala.

Valoarea aplicativd a lucrdrii o constituie oportunitatea utilizarii rezultatelor cercetarii
pentru imbunatatirii protocoalelor recuperatorii destinate sportivilor handbalisti.

Implementarea rezultatelor stiintifice Continutul Modelul experimental a fost aplicat cu
scopul optimizarii procesului recuperator, acesta a fost implementat in cadrul sedintelor de

recuperare avute cu elevii din Liceul LPS Vaslui si Liceul Economic Virgil Madgearu Iasi.
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AHHOTANUA

Jopo0dn Cumona Ejena. «BoccraHoBieHHMe IOHBIX TaHI00JMCTOB IOCJe TpPaBM ILIe4a
KMHETOTepaneBTUYECKUMU CPeICTBAMU»: JIOKTOPCKas AUcCepTalus B 0071acT MeAarorndeckux
Hayk, Kummnes, 2024.

Crpykrypa aucceprauum: PaboTa COCTOMT M3 aHHOTAMU HAa PYMBIHCKOM, PYCCKOM U
AHTJIMHCKOM SI3BIKAX, CIIMCKA TaOJUI], PUCYHKOB U COKPAILICHHI, BBEACHUS, 3 TJ1aB, OOIINX BHIBOIOB
U pexomeHaanui, oubnuworpaduu u3 133 HammeHoBanui, 145 crpanuir ocHOBHOro Tekcra, 30
Tabmun, 53 pucyHku, 14 Binoxkenwit. IlosydeHHBIE pe3yJabTaThl OMYOJHUKOBAaHBI B S5 Hay4YHBIX
CTaThsIX.

KiroueBble cjioBa: ¢usznoTepanus, TpaBMa, HeCTAaOMIBHOCTb, TUIEUO, IOHBIC TaHIOOTUCTHI,
MEIHUIIMHCKOE BOCCTAHOBJICHUE, DKCIIEPUMEHTAIbHAS MO/IETIb.

Heab ucciaenoBanms: 3akitoyaeTcsi B 0OOCHOBAHMM U COBEPILIEHCTBOBAHUHM METOIUKU
BOCCTAaHOBUTEJIBHOIO ITPOLIECCA BOCCTAHOBIIEHUS IIOCIIE TPABM IUI€Ya Y IOHBIX FaH100JIMCTOB.

Lean padoTsi: AHaU3 Mpoo6JIeMbl BOCCTAHOBIICHUS TaHAOOIMCTOK MOCJIE TPaBM Iuieyda 1o
JAHHBIM CHEIUAIU3UPOBAHHONW JTUTEPaTyphl U aHAJIN3 TECOPETHKO-METOAMYECKUX TOJXOAO0B K €€
peuienuto. M3yuenue 3aboaeBaeMOCTH TpaBMaMU Ijleya y TaHJOOIMCTOK Ha OCHOBE PE3yJIbTaTOB
COOCTBEHHOTO MCCIICIOBAHUS M aHAIN3a JAHHBIX O(QDUIUATEHONW CTATUCTHKH CTPAHBI, 8 TAK)KE BCETO
mupa. Pa3paboTka W BHEApPEeHHE CTPYKTYPHl M COAEP)KAaHUS OKCIEPHUMEHTAIBHOW MOJEIH
BOCCTAHOBJICHHS, aJaNTHPOBAHHOW MpH TpaBMax IUiedya y IOHBIX ranadonuctoB. OOocHOBaHUE
3G (HEeKTUBHOCTH PEKOMEHJIOBAHHOM AKCIEPUMEHTATBHOW MOJENU JICYEHHUS TPaBM ILIe4a y FOHBIX
raH00JINCTOB.

HoBu3Ha m HayyHasi OPMIMHAJBHOCTB: JMCCEPTALMU 3AKIIOYAIOTCS B Pa3paboOTKe U
BHEJPEHUU KOMIUIEKCHOW MOJENN KHWHETHYECKOrOo BOCCTAHOBJICHMS, aJalTHPOBAHHOW Ui
BOCCTAHOBJICHHSI TIOCIIE TPaBM IUIeYa y IOHBIX TaHIO0OMUCTOB. B HaHHOW SKcliepUMEHTaIbHOU
MOJIETIM MCHOJIb30BAINCH AJITOPUTMU3UPOBAHHBIE YIPAKHEHHUSI OJIOUHOTO THUIA U YIPAXKHEHMUS,
cnienu(UIHBIE UTst UTPBI B TaHA0OJ, YTO CITIOCOOCTBOBAJIO BOCCTAHOBIICHUIO TPAaBMBI B KpaT4anIIIne
CPOKU ¥ C MUHUMAaJIbHOW 4aCTOTON PELUIUBOB.

Hayunas 3agauya, pemaeMasi B mccieayeMoil 00J1aCTH, BbITEKaeT U3 pe3yJbTATOB,
NMOJy4eHHBIX: B JHCCEpTallii, KOTOpble C HAay4HOH M METOAMYECKOM TOYKU 3pEeHus
JEMOHCTPUPYIOT (P PEKTUBHOCTh TPUMEHEHHUSI KHHETOTEPANIEBTUUYECKUX CPEJICTB B JICUEHUU TPABM
rieya y FOHBIX TaHA0O0IUCTOB.

TeopeTnueckass 3HAYMMOCTH PadOThI 3aKIIOYACTCd B PACIIMPEHUHM Kpyra 3HaHUN
TEOPETUKO-METOANYECKUX IPEACTABICHUII OTHOCUTENIbHO NPUMEHEHUS BOCCTAaHOBHUTEIbHOM
MOJIENHN, TIOCTPOCHHON Ha aJrOPUTMH3UPOBAHHBIX KMHETHYECKHMX METOJaX U IMpHEMax, C LIEJbI0
BOCCTAHOBJICHHSI TpaBM IUIedya Yy IOHBIX TaHIOOJTUCTOB JJsi OBICTPONM pEUHTErpaluu B
COpPEBHOBATENbHBIE BUJIBI CIIOPTA. AKTUBHOCTb.

IIpukiaagHasi 1HeHHOCTh: paboThl OOYCIOBJIEHA BO3MOXKHOCTBIO  HCIOJIb30BAHUS
pe3ysibTaTOB  MCCIENOBaHUS IS COBEPIICHCTBOBAHUS  IPOTOKOJOB  BOCCTaHOBJIEHUS,
MpeIHa3HAYEHHBIX JIJIs1 CIOPTCMEHOB-TaHI00IUCTOB.

Buenpenue HayuyHbIX pe3yabTaroB. ConepkaHue ODKCIEpUMEHTANbHAs MOJENb Oblia
MPUMEHEHA C LEeNbI0 ONTHUMM3AIMM BOCCTAHOBUTENILHOTO Ipoliecca, OHa ObLIa peajn3oBaHa BO
BpeMsI BOCCTAaHOBUTEIBHBIX 3aHATHI, IPOBEIECHHBIX CO cTyAeHTaMu cpeaHeil mkonsl JITIC Bacnyit
1 DKOHOMMYECKOH cpefHe mkoubl Bupxuina Mamkeapy B Sccax.
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ANNOTATION
Dorobiat Simona Elena. ""Recovery of junior handball athletes after shoulder injuries through
kinetotherapeutic means': Phd. thesis in educational sciences, Chisinau, 2024.

Thesis structure: The work consists of annotations in Romanian, Russian and English, list
of tables, figures and abbreviations, introduction, 3 chapters, general conclusions and
recommendations, bibliography of 133 titles, 145 pages of basic text, 30 tables, 53 figures, 14
attachments. The obtained results are published in 5 scientific papers.

Keywords: physical therapy, injury, instability, shoulder, junior handball players, medical
recovery, Experimental model.

The purpose of the research: It consists in substantiating and perfecting the methodology
of the recuperative process intended for the recovery of shoulder injuries in junior handball athletes.

Research Objectives: Analysis of the problem of the recovery of female handball athletes
after shoulder injuries according to the specialized literature and the analysis of theoretical and
methodological approaches regarding its solution. Studying the incidence of handball
sportswomen's shoulder injuries, based on the results of their own study and data analysis of official
statistics from the country, but also from around the world. Development and implementation of the
structure and content of the experimental model of recovery adapted for shoulder injuries in junior
handball athletes. Arguing the effectiveness of the recommended experimental model for the
treatment of shoulder injuries in junior handball players.

The novelty and scientific originality: of the thesis lies in the development and
implementation of a complex Kinetic recovery model, adapted for the recovery of shoulder injuries
of junior handball athletes. In this experimental model, algorithmized block type exercises and
exercises specific to the handball game were used, which contributed to the recovery of the injury in
the shortest possible time and with minimal recurrence rate.

The obtained results that contribute to the solution of an important scientific problem:
The results obtained in the thesis, which demonstrate from a scientific and methodological point of
view the effectiveness of the use of kinetotherapeutic means in the treatment of shoulder injuries in
junior handball athletes.

Theoretical significance: consists in expanding the range of knowledge of theoretical and
methodological concepts regarding the application of the recuperative model built on algorithmized
kinetic methods and techniques, in order to recover shoulder injuries of junior handball players for a
quick reinsertion in competitive sports activity.

The applicative value: results from the possibility of using the research results in order to
improve the recovery protocols intended for handball athletes.

Implementation of the scientific results: The experimental model was applied with the
aim of optimizing the recuperative process, it was implemented during the recuperative sessions
held with students from LPS Vaslui High School and Virgil Madgearu Economic High School lasi.
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