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1.

Introduction

Unlike traditional field handball, having its roots already in the ancient world, the modern
team handball of today was firstly noticed in the end of the 19th century. Primarily in
Denmark where a first set of “håndbold” rules was drew up in the 1890s, in Germany,
Sweden, Slovakia and the Czech Republic team handball started to be played indoors.
This explains why team handball is temporarily also known as European team handball.
The first World Championships in team handball took place in Germany in 1938 (Men). On
July 11th 1946 the International Handball Federation was founded. Women’s World
Championships were initiated in 1957. Till the men’s tournament in Iceland in 1995 the
World Championships were organized in intervals between three and four years. Since
then it has been every two years for men as well as for women. Men’s team handball
became Olympic for the first time in 1972 in Munich. Four years later in Montreal the
women’s tournament was added. Neither the women’s competition nor the men’s
competition have been removed since then.
As by January 2010 the International Handball Federation states 183 countries where
team handball is played. Approximately 795,000 teams with 19 million players are listed
(IHF 2010). Concerning the situation in the EU 27 states, nearly 2 million citizens are
active handball players (Tab. 1). Thus, handball is one of the most popular and most
widespread team sports in Europe.
The trait of handball, which is characterized by intense body contact, highly intermittent
running, demanding one-on-one situations, quick direction changes in combination with
challenging technique and coordination elements like catching, throwing, passing and
dribbling, can already be seen as an injury risk factor, that is underlying the game.
Considering different injury definitions the overall incidence of an injury in handball is
around 2/1000h. Taking current literature into consideration it seems obvious, that in
competition the incidence is at least 10 times higher than in training, depending on age,
gender and performance level (Wedderkopp 1999, 2003, Henke 2005, Olsen 2005,
Myklebust 2010).
The necessity of effective prevention measures is therefore absolutely perspicuous.
Despite national as well as European-wide efforts to promote injury prevention in handball,
the topic still seems to be not very popular among athletes, coaches and functionaries.
Rather than the pure effectivity, there are in particular compliance and acceptance among
these groups that propel prevention programmes. Preventive measures therefore have to
focus on sport-specific performance enhancement to increase the chances of success of
sustainable injury prevention.
The purpose of this inventory report is to give an overview of existing prevention measures
and safety promotion strategies, which have already been documented, in particular within
the European region. The following chapters intend to illustrate the aetiology of handball
injuries on the basis of underlying physiological demands and with special regard to the
current epidemiology of handball injuries.
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Identified preventive measures will be divided into five branches, namely ‘Training &
Physical Preparation’, ‘Technical & Political Approaches’, ‘Equipment & Facilities’, ‘Medical
& Non-medical Support’ and in addition, when addressing at least two of the aforesaid
branches ‘Multifaceted Approaches’. As the aetiology of injuries in handball is clearly
sport-specific and hereby reflecting the characteristics and demands of the game, it is
obvious that the findings will not emerge equally in all branches. As the applied
differentiation was developed for sports in general, it can be assumed that in team sports
an overweight within ‘Training & Physical Preparation’ is usually observed in marked
contrast to other sports such as parachute jumping, for example, where ‘Equipment &
Facilities’ and/or ‘Medical and Non-medical support’ may be specifically important with
respect to injury prevention. The apparent bias is a direct consequence of the sportspecific main injury risk factor which is, in the first case, the inevitable contact with
opponents, whereas in the latter case environmental conditions play a predominant role.
The handball related activities within the project “Safety in Sports” are carried out in close
collaboration with the European Handball Federation (EHF) which is the governing body
for handball in Europe.
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1.1

Sports Participants in Handball

Each European country has its own traditions and cultural elements. According to this fact
the social value of handball and its popularity vary remarkably from country to country.
Table 1 gives a comprehensive view on the number of active handball players within the
53 member federations of the European Handball Federation, also including the EU-27
nations.
Tab.1. Population, handball players and EHF ranking of all 53 EHF member federations (grey = EU-27)
Population

Handball Players
Women
1,560
200
600
400
10,880
6,120
392
323
8,000
2,000
800
800
325
319
2,500
2,200
5,500
4,750
1,800
370
16,490
7,069
57,664
72,226
43,150
19,703
4,400
1,240
260
260
1,768
1,097
220,000
110,000
393
164
700
320
517,000
310,000
12,905
7,065
7,311
7,485
220
235
3,400
3,100
2,300
700
9,000
6,000
400
180
54
29
3,075
1,920
1,400
750
1,270
1,000
745
502
495
303
160
40
18,363
39,022
30,500
69,500
10,849
3,740
20,622
10,402
3,005
3,265
3,201
1,788
3,375
2,040
10,000
5,000
14,989
5,526
1,600
1,800
53,000
57,000
20,920
10,463
7,230
6,650

Men

Absolut
1,760
1,000
17,000
715
10,000
1,600
644
4,700
10,250
2,170
23,559
129,890
62,853
5,640
520
2,865
330,000
557
1,020
827,000
19,970
14,796
455
6,500
3,000
15,000
580
83
4,995
2,150
2,270
1,247
798
200
57,385
100,000
14,589
31,024
6,270
4,989
5,415
15,000
20,515
3,400
110,000
31,383
13,880

Teams

ALB
ARM
AUT
AZE
BEL
BIH
BLR
BUL
CRO
CYP
CZE
DEN
ESP
EST
FAR
FIN
FRA
GBR
GEO
GER
GRE
HUN
IRL
ISL
ISR
ITA
LAT
LIE
LTU
LUX
MDA
MKD
MLT
MON
NED
NOR
POL
POR
ROU
RUS
SLO
SRB
SUI
SVK
SWE
TUR
UKR

3,500,000
3,700,000
8,300,000
8,300,000
10,500,000
3,800,000
9,800,000
7,700,000
4,400,000
800,000
10,300,000
5,400,000
40,700,000
1,300,000
48,000
5,200,000
59,600,000
60,400,000
4,300,000
82,600,000
11,000,000
10,100,000
4,000,000
300,000
7,000,000
57,300,000
2,300,000
30,000
3,500,000
400,000
4,500,000
2,000,000
400,000
30,000
16,200,000
4,400,000
38,200,000
10,400,000
21,800,000
142,100,000
2,000,000
10,100,000
7,300,000
5,400,000
8,900,000
70,200,000
47,100,000

16
50
580
52
250
97
36
230
882
55
826
8,389
4,940
290
47
175
33,000
24
52
38,000
217
1,057
41
410
12
500
30
6
311
140
145
60
34
2
6,378
7,400
1,202
1,259
379
265
79
450
1,339
217
4,500
409
1,000

SUM

484,700,000

1,029,665

673,396

1,703,061

103,103

SUM

817,608,000

1,134,571

785,066

1,919,637

115,833

EHF Ranking
Men
Women
45
41
44
41
18
8
43
28
30
33
13
26
25
25
36
35
10
10
31
32
28
27
3
1
2
5
26
41
45
37
38
38
5
11
41
40
39
41
1
9
23
18
4
3
42
41
24
20
33
36
20
22
34
40
45
41
29
30
32
34
40
39
17
17
45
41
45
41
35
24
16
4
12
16
15
23
9
6
6
2
7
7
21
13
8
21
19
15
14
29
22
19
11
12
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However, the before mentioned figures of the 53 member federations have to be handled
with care. Regarding the 827,000 handball players that are listed in Germany it can be
supposed that the rate of de facto active players only accounts for 50-70% of the aforesaid
number. By contrast the reported number of active players in Russia (5,000) is probably
too low considering the population (approx. 140 million) and the national popularity of
handball.
Table 1 gives only a rough idea of the real number of participants in handball. Dealing with
these numbers, one can conclude that in the EU-27 region approximately 1.7 million active
handball players regularly participate in handball training and competition. Taking the
official numbers of the IHF into consideration which report a worldwide number of 19
Million active players in 795,000 teams and keeping in mind that Europe is still the core
region of team handball, the forecited number of 1.7 million handball players in Europe
seems to be far too low.
In Germany, Denmark and Norway, where handball is particularly popular, the share of the
handball playing population is approximated with 1 – 2.5%. If one appraises 0.5 – 1% as
realistic share of the handball playing population within Europe as definite core region of
modern team handball, the number of active handball players in the EU-27 countries
would be in between 2.4 and 4.8 million.
Eventually one can conclude that in Germany and in some North European countries the
share of the handball playing population is higher than in the rest of Europe.
Irrespectively from above-mentioned considerations table 1 may assist in giving a realistic
view on the ratio between male and female handball players. About 60% of all handball
players in Europe are male. This ratio is a certainty in more than 40 EHF member
federations. Merely in the Scandinavian region and some East European countries
handball enjoys a larger popularity among women. Despite lower absolute numbers of
participants, women’s handball carries a great weight with regard to prevention. Henke et
al. (2003) showed that team handball has the highest absolute numbers of injuries in
women’s club sport in Germany (22%).
However, the numbers show that – independently from gender – particularly Europe has a
strong demand for preventive measures and safety promotion strategies.
In particular those countries with high numbers of (injured) handball players (e.g.
Germany, France, Denmark, Sweden, Norway, Spain, Czech Republic) do not only have a
high demand for prevention but also offer the widest variety of prevention programmes.
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1.2

Characteristics of the Game

Team handball is a highly demanding sport
characterized by its dynamics and intense
body contact, always carrying the risk of
injuries. The complexity of the game, which
combines technical, tactical, athletic and
cognitive elements commonly at the same
time, is reflected in its multi-faceted aetiology.
One can hardly identify single injury
mechanisms as in most cases it is a
combination of multiple factors that is finally
leading to an injury.
Team handball is an indoor sport. The playing
court (Fig. 1) is a 40 meter long and 20 meter
wide rectangle, consisting of two goal areas
and a playing area. Subject to the respective
venues, it is either played on wooden or on
artificial floors. Two teams are playing against
each other, both trying to score goals with a
handball. The team that has scored the most
goals when the playing time is over is the
winner. In official adult games the playing time
is 2 x 30 minutes. Each team consists of up to
14 players. On court there are six field players Fig. 1. Dimensions of a Handball Court
and one goalkeeper. All players of each team
(IHF 2005)
are interchangeable at any time (EHF 2008).
According to the rules of the International Handball Federation (IHF 2005, attachment
2010) it is allowed to
a) to use an open hand to play the ball out of the hand of another player;
b) to use bent arms to make body contact with an opponent, and to monitor and
follow him in this way;

c) to use one’s trunk to block the opponent, in a struggle for positions;
whereas it is not permitted to
a) to pull or hit the ball out of the hands of the opponent;
b) to block the opponent with arms, hand, legs, or to use any part of the body to
displace him or push him away; this includes a dangerous use of the elbow, both
as a starting position and in motion;
c) to hold an opponent (body or uniform), even if he remains free to continue the
play;
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d) run into or jump into an opponent;
Progressive punishment is given to players who do not follow the rules or violate the rules
in any other way (IHF 2005).
The above-mentioned rules implicate intended and unintended body contact. The
borderline between allowed and not allowed contacts always depends on the interpretation
of the referees and on the comprehension of the acting players. It is self-evident that not
each body contact is directly judged as a violation of the rules. Thus, contact, collisions,
checking and tackling that vary extremely in their severity have to be seen as game
immanent risk factors that imply clear injury mechanisms.
Handball is a so-called transition game, always switching between defense and offense
play. Thus, the game action is characterized by intermittent running and sprinting.
Referees are instructed to penalize passive play with a free throw for the defending team
when there is no recognizable attempt to score a goal by the offensive team. There are
only few breaks within a game. As a result repeated player substitutions, which are
allowed at any time, are commonly used for regeneration.
Motion-analysis has shown that depending on playing-time and playing position handball
players cover up to 6.5 km per game. Regarding these facts the necessity of a highlydeveloped basic endurance in terms of pronounced aerobic capacities becomes obvious
(Luig 2008). In addition, players need a proper athletic condition with regard to strength
agility, acceleration, deceleration, jumping and throwing power as the match level of play
includes running forwards, backwards and sidewards, planting, cutting, feints, jumps,
landings, turns usually in combination with moderate or intense body contact due to
repeated one-on-one situations (Myklebust 2010). Beside an intensive load for the
locomotor and neuromuscular system this implies the need for a well-trained anaerobic
metabolism in addition to succeed in the game. In particular, the high-intensity phases
during crunch time play sometimes including repeated sprints up to 18 metres stress the
anaerobic glycolytic metabolism, finally leading to higher blood lactate concentrations (Luig
2008). Hence, it can be concluded that the physiological requirements in handball are
quite high, calling for considerable demands of the cardiovascular and metabolic
capacities as well as for the musculoskeletal system of the players.
These conclusions allow by implication that players with bad athletic condition have a
stronger predisposition for suffering injuries.
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1.3

Aetiology and Burden of Injuries

Keeping game characteristics, extrinsic and intrinsic demands at the back of one’s mind,
handball can be indicated as a high risk sport. Considering the popularity of handball and
its social value for the European population it is undoubtedly necessary to investigate
aetiology and extent of sports injuries in handball. In the following part surrounding
circumstances (e.g. injury mechanisms, injury situations) of handball injuries with special
regard to epidemiology, topography, promotive factors and consequences are being
described - whenever possible and meaningful differentiated between gender, age and
performance level. Analyses are primarily based on own data from popular and
professional handball as described in the section 2.1 “Surveys on Sports Injuries in
Handball”, complemented with or discussed in the light of current international literature.
Before analyzing the aetiology of handball injuries, some methodological points with
respect to injury definitions and injury reporting should be mentioned. Presented results
have to be handled with minor restrictions, as data collection, analysis and interpretation
are not identical in all cases (Frisch et al. 2009; Brooks & Fuller 2006).
According to widely accepted consensus agreements a sports injury is defined as “any
physical complaint sustained by a player that results from a (…) match or a (…) training”.
Furthermore, if a player receives medical attention, injuries are referred to as “medical
attention injury”, whereas an injury that causes a player to miss at least a full part in future
training or match play is constituted as “time-loss injury” (Fuller et al. 2006, 2007). Bahr
(2009) points out that the time-loss definition is probably the most commonly used, as it at
least covers the most relevant injuries. In addition, time-loss injuries are quite
comprehensible, in particular when recorded retrospectively.
However, in general there is a clear distinction between acute/traumatic and
chronic/overuse injuries. Corresponding to the above-cited consensus documents an
acute/traumatic injury results from a specific, identifiable event whereas chronic/overuse
injuries are caused by repeated micro-trauma without a unique identifiable event
responsible for the injury. As these definitions were defined for football and rugby, both
team sports with frequent contact between participating players, they may be quite
appropriate for handball as well.
Although chronic injuries are not uncommon in handball, in particular shoulder pain (field
player) and elbow injuries (goalkeeper), they are hardly quantifiable due to heterogeneous
reporting methodologies. Minor injuries and overuse injuries are mostly underrepresented
regarding recordings from hospital records, insurance companies or large national surveys
that commonly present large numbers of more serious and/or acute injuries. This, in addition to whether the registration is done prospectively or retrospectively makes the safety of
the data questionable (Myklebust 2010). Thus, the here present inventory report mainly
deals with acute injuries.
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Distribution of Injuries and Injury Incidences
Handball is a game with considerable body contact. It is therefore not surprising that about
2/3 of all injuries occur in official matches and 13% in competitive exercises during normal
training and other forms of training which include one-on-one situations (Henke & Heck
1995). Commonly studies report injury distribution and incidences relative to training and
match.
Tab. 2. Share of match and training injuries with regard to age, gender and performance level (own data)

<14

15-21

22-35

professionals

male
(n=515)

female
(n=502)

male
(n=1207)

female
(n=835)

male
(n=1531)

female
(n=801)

male
(n=224)

female
(n=74)

49.1%
50.9%

53.6%
46.4%

64.2%
35.8%

66.7%
33.3%

73.7%
26.3%

73.5%
26.5%

85.0%
15.0%

74.0%
26.0%

Match
Training

Tab. 2 shows an overall shifting of injuries towards matches. While in young ages match
and training injuries seem to be equally distributed, among adults match injuries cover up
to 85% of all injuries even though the training-match exposure ratio emerges inversely
proportional. These numbers support the conclusion that injuries in competition gain more
significance with advanced age and performance level – but most widely independent from
gender. This tendency is corroborated by several international studies (Tab. 3).
Tab. 3. Time-loss injury incidences; *studies on professionals only; ** calculated

Training (/1000 h)
Study

Male

Female

Match (/1000 h)
Male

3.4

Female

Wedderkopp et al.

1997

Seil et al.

1998

Wedderkopp et al.

1999

Petersen et al.

2002

2.6

Olsen et al.

2006

0.6

1

8.3

10.4

Henke et al.*

2005

0.68

0.22

46.53

8.91

Junge et al.*

2005

40

36

Langevoort et al.*

2007

34

19

Holdhaus et al.*

2008

33.3**

Holdhaus et al.*

2009

0.6

40.7
14.3

1.2

23.4
12.1

31.9**

Although one should consider minor distinctions in calculating training and match
exposures (e.g. consideration of suspensions), match incidences are at least ten times
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higher than training incidences according to current literature. There is also the fact, that
professional athletes show notable higher incidences than semi-professionals or amateurs.
As most studies only report on male or female athletes it cannot be proved beyond doubts
if sex plays a decisive role regarding overall incidences even though it is absolutely clear
that women are more vulnerable to specific injuries than men (e.g. ACL injuries). However,
at least Henke et al. (2005) indicate higher overall incidences – in training and match – for
male professionals compared to elite female athletes. With respect to specific injuries it is
striking, that in particular knee injuries seem to have a plainly higher match incidence.
Regarding men, Myklebust et al. (1998, 2003) report an 8 times higher match incidence
which is even topped by a 53 to 93 times higher match incidence among women.

Localisation and Injury Types
According to available literature acute injuries can essentially be attributed to four body
regions. Regarding the upper body head and hand/wrist emerge as core regions for
injuries, whereas when talking about the lower extremities knee and foot/ankle are mainly
affected by injuries. The authors own data show up similar allocations (Fig. 2) even though
it seems to be necessary to describe the topography more detailed (Tab. 4) in particular
with regard to aimed countermeasures.

Fig. 2. Injury localisation of acute injuries among adolescents and adults (>16 years; n = 2,700) (own data)

Regardless from age, gender and performance level there is a general tendency that the
majority of all injuries affects the lower limbs (Petersen et al. 2002, Wedderkopp 1997,
1999, 2003, Seil 1998). Putting a finer point to the topography of handball injuries some
relevant differences become apparent. Younger athletes seem to be more prone for
injuries of the upper body regions, especially finger injuries, whereas with advancing age
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there is an increase in injuries of the lower extremities, in particular in knee injuries. Almost
half of all injuries in the group of under-14-aged players affect hand/wrist or head. In
contrast nearly 1/3 of all injuries in adults relate to knee injuries. In female professionals
even every second injury is a knee injury.

Tab.4. Localisation of match injuries in % with regard to age, gender and performance (own data)
<14

15-21

22-35

professionals

male

female

male

female

male

female

male

female

(n=249)

(n=266)

(n=759)

(n=550)

(n=1121)

(n=588)

(n=190)

(n=54)

Head/Neck

18.5

11.9

18.6

16.9

18.4

16.3

10.3

7.5

Trunk

2.8

1.1

1.7

1.4

1.9

1.2

-

-

Shoulder

2.4

1.5

7.1

4.1

8.2

2.7

-

-

Arm (upper/lower)

12.3

4.8

3.1

1.0

0.6

0.9

-

-

Elbow

3.6

2.6

1.9

2.3

0.9

1.2

-

-

Hand/Wrist

27.6

33.9

19.2

15.4

18.7

19.5

14.1

13.2

-

0.7

1.2

0.9

0.3

0.3

-

-

Thigh

0.4

-

0.8

-

1.3

0.7

-

-

Knee

9.5

12.3

24.4

35.2

28.2

34.1

24.9

49.1

Lower leg

2.0

1.1

2.1

1.1

7.6

5.1

-

-

Ankle

15.8

27.9

16.6

19.7

11.5

16.8

18.9

17.0

Foot

4.0

1.1

1.4

0.5

1.7

1.0

-

-

Hip

Overall, the most common acute injuries are sprains, with knee, ankle and fingers being
the most frequently affected locations followed by contusions and strains (Froböse et al.
1996, Wedderkopp et al. 1997, Seil et al. 1998, Olsen et al. 2006). Strikingly, during
important elite tournaments contusions become more frequent (Junge et al. 2005,
Langevoort et al. 2006, Holdhaus 2008, 2009). Fractures and dislocations occur quite
scarcely. However, younger athletes are typically more vulnerable to fractures than older
athletes, in particular in view of finger, wrist and forearm injuries.
Chronic injuries, if covered by any studies, usually result from repetitive stress on
biological tissues such as capsules, ligaments or tendons, leading to instabilities of the
affected joints. In handball, the most common overuse injuries are low back pain, probably
deriving from muscular imbalances, periostitis, shoulder pain and elbow pain (Wedderkopp
1997, Pieper 2002, 2007, Olsen 2006). The first three symptoms mainly pertain to field
player, whereas last-mentioned indication becomes predominately apparent among
goalkeepers. Nearly 3/4 of examined goalkeepers had experienced elbow pain caused by
frequent ball blocking and finally leading to repetitive hyperextension traumas (Tyrdal et al.
1996, 1998, Popovic & Lemaire 2002).
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Mechanisms, Situations and Causes
Handball is a physical and dynamic sport. Studies commonly differentiate between contact
situations, whether legal contact or foul play, and non-contact situations, typically running
with quick direction changes, cutting manoeuvres, starts and stops as well as jumping and
landing on one or both feet. Most players get injured in contact situations (Fig. 3). In
general players in offensive actions are more jeopardized than defense players (Froböse
et al. 1996, Seil et al 1997).

Fig.3. Situations leading to injuries among elite athletes (n=293; own data)

Seil et al. (1998) report 53% of match injuries that are due to contact with opponents whilst
in training only 19% of injuries derive from contact situations. The share of contact injuries
is even higher during major international tournaments (71-92%). Except from 2008 Men’s
European Championships in Norway at least half of these injuries are caused by foul play
– independently from gender (Junge et al. 2005, Langevoort et al. 2006, Holdhaus 2008,
2009). It has to be discussed if contact injuries, especially those that cannot be attributed
to unfair play, are somehow evitable. Holdhaus (2008, 2009) presumes an interaction of
players’ lacking coordination and the high pace of the game. In the majority of all cases
injuries occurring in contact situations affect the upper body, in particular head and fingers.
In contrast, non-contact injuries mostly are related to the lower extremities. Fig. 3 shows
that jumping and landing and cutting manoeuvres while running are the predominant
situations leading to non-contact injuries. Several studies have indicated that female,
particularly young female athletes are at greater risk. This is insofar of great significance
as non-contact injuries are commonly more serious than contact injuries. Almost 90% of
ACL ruptures are reported to happen without the opponent’s or team-mate’s contribution
(Myklebust 1997, 1998, 2003). As possible reasons for females’ greater ACL injury risk
deficits in neuromuscular control as well as a greater joint laxity and stiffness are put
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forward (Renstrom et al. 2008). There are no hard and fast rules about how much a
general poorer athletic condition (e.g. in terms of muscle strength) of female athletes can
be seen as predictor but it should be taken into consideration.
It is indisputable that the combination of above-mentioned crucial handball motions and
simultaneous physical contact vastly increases the injury risk. Even modest contact during
jumping phase, pivoting and feinting can make players loose body control.
Own data clearly indicate that previous injuries promote recurring injuries. Several studies
show up similar tendencies (Wedderkopp et al. 1997, Myklebust et al. 2002), in particular
in view of lower limb injuries.
Olsen et al. (2003) indicated a correlation between playing surface and injury risk.
According to them artificial floors have a higher friction and thus increase the ACL injury
risk for women.
Knowing the risk factors and with regard to prevention interventions it seems therefore
appropriate to educate player in successfully managing contact situations, to increase
typical basic motor patterns such as jumping, landing and cutting – also in combination
with contact (body control) – and to improve the general fitness level of the athletes. The
latter also includes sufficient regeneration.

Playing Position
Game demands on players depend highly on playing position. Thus, it could be supposed
that injury incidences vary according to the player’s position. Unfortunately, there are only
few studies that examined the context of playing position and injuries.
Henke et al. (2005) showed that attacking backcourt players are mostly affected by
injuries, followed by pivot players and central defenders. Among female athletes Froböse
et al. (1996) state a 30% higher injury risk for pivot and backcourt players compared to
other playing positions. Some other studies also demonstrated that backcourt players have
the highest overall incidences, in particular with regard to non-contact injuries of the lower
extremities (Wedderkopp et al. 1997, Myklebust 1997, 1998, 2003). Hence, these facts
may explain why backcourt players are commonly injured when performing quick feints or
landing a jumpshot.
Strikingly, pivot players have the highest share of head injuries (Henke et al. 2005). In
general these head injuries are minor contusions and thus of less severity. This sounds
plausible in the light of the frequent and commonly hard physical contact that characterizes
this playing position. By contrast to these studies Seil et al. (1998) report a 25% higher
injury risk for wing and pivot players in amateur leagues compared to backcourt players.
As mentioned earlier goalkeepers are quite vulnerable to the “handball goalies elbow” – a
chronic injury that results of repetitive hyperextension traumas when blocking numerous
shots.
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Severity and burden of injuries
Injuries to upper extremities can usually be classified as less serious. However, one must
bear in mind that on account of repeated – relatively minor – wounds, which occur during
games and competitions and are not consciously perceived by the participants themselves
as being injuries, permanent damage can be caused – in this case we are chiefly talking
about the shoulder joint. Finger and wrist injuries are almost solely observed in game
situations, particularly errors in taking possession of the ball.
In this connection, however, it should be remembered that most ankle injuries are sprains
and twisted ankles which are seldom serious and cost-intensive. With knee injuries, on the
other hand, there are more cases of serious ligament injuries which are usually treated by
means of surgery. Cumps et al. (2008) figured out that ACL injuries cause the highest
direct costs. Despite intensive rehabilitation measures, though, a permanently unstable
knee joint is not uncommon.
Taking 2.4 – 4.8 million active handball players in the European area into consideration,
assuming an overall incidence of 1-2 injuries per 1000 hours of handball exposure, one
had to face at least 320,000 handball injuries a year. With regard to frequency and severity
knee injuries and ankle injuries cause the most costs – 20% respectively.
Calculating € 2,300 medical cost per knee injury and average treatment expenses around
€ 700, handball injuries cause an amount of € 250-400 million a year (knee injuries: € 125250 million/year).
These estimations are quite conservative. Actual costs are probably higher due to higher
numbers of participants and higher incidences.
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2.

Methods

The following section deals with methods and tools which have been applied during the
compilation of the present inventory report.
Starting with a short description of primarily used injury databases, the search strategy is
depicted explicitly. Moreover subcategories of preventive measures and strategies are
defined. Finally the structured template which was developed for summing up preventive
contents is presented.

2.1

Surveys on Sports Injuries in Handball

As already mentioned in previous sections, the Department of Sports Medicine of the
Ruhr-University Bochum owns datasets on sports injuries, which have been built up in the
frame of research projects mainly carried out with ARAG Sports Insurance (Düsseldorf,
Germany) and the VBG (Hamburg, Germany). For further information please see
respective literature (Henke 1995, Henke 2000, Schulz & Henke 2005, Henke 2004).
Hence, own injury databases in handball contain:
1. Data from a continuous survey among German sports clubs. Athletes, who report
an injury, receive a questionnaire asking for details of the accident, injury onset and
its treatment. In addition, information on sports activities (club sports and
recreational sports) and general information on surveyed athletes is collected. Since
1986, 170,000 injuries have been recorded. To keep the analyses in this inventory
report up to date, only data of handball injuries from 1999 onwards have been
considered (n=7,903).
2. Data from a survey among German professional handball players, who have been
analysed during one single season by means of a purpose-designed questionnaire
(n=293) complemented by basic data of all injured players (n=1,636). This
questionnaire contained 36 questions and provided detailed information about
• circumstances of the injury e.g. protective equipment, reasons,
position on the field
• the injury itself e.g. injured body part, kind of injury, treatment
• sports career und personal background e.g. number of games,
former injuries, position
• sociodemographic and anthropometrical parameters e.g. height, weight, age
The free text descriptions were analysed by means of specially developed encoding
lists which were geared to the ICECI (International Classification of External Causes
of Injury). This provides additional information about injury situations and injury
mechanisms.
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2.2

Search Strategy

The authors independently performed a structured database and literature search for
relevant publications. As of September 2009, PubMed, the Cochrane library, SportDiscus,
BISp-databases and EMIP were browsed, using multiple combinations of the keywords
INJUR*, PREVENT* and HANDBALL.
A total of 566 articles were identified for the fixed publication period of 1990 to 2009.
After title and abstract review and removal of duplicates 39 publications were considered
for detailed review. In addition to the database research a multi-lingual web search using
the internet search engine Google.com was conducted. Figure 5 provides an overview of
the applied keywords. This approach compiled another 43 references for the advanced
reviewing process.
Tab.5. Multi-lingual keywords used for web search with Google.com

Language

EHF Rank

Keyword 1

Keyword 2

Keyword 3

ENG

41

Handball

Injury

Prevention

GER

1

Handball

Verletzung

Prävention

ESP

2

Balonmano

Lesion

Prevención

DEN

3

Håndbold

Skade

Forebyggelse

FRA

5

Handball

Blessure

Prévention

RUS

6

Гандбол

Вред

Предупреждение

SLO

7

Rokomet

Škode

Preprečevanje

CRO

10

Rukomet

Povreda

Prevencija

SWE

14

Handboll

Skada

Förebyggande

NOR

16

Håndball

Skade

Forebygging

ITA

20

Pallamano

Pregiudizio

Prevenzione

GRE

23

Χάντμπολ

Τραυματισμός

Πρόληψη

Following these two initial literature searches, the reference lists of the retrieved articles
were manually scanned for further information. Additionally, available authors and coauthors had been contacted for complementing the findings with articles from their
personal archives, gathering further 21 references (14 by author’s contributions and 7 by
reference browsing). Finally, 103 articles were regarded for full text review.
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2.3

Article Selection and Inclusion Criteria

The full text of each of the 103 compiled articles was reviewed in order to be selected or
excluded for the inventory of existing preventive measures and safety promotion
strategies. For definite inclusion, the article had to meet the inclusion criteria in accordance
with both authors. Relevant findings were selected on the basis of the following criteria.
 Separated or at least closer consideration of team handball (not beach
handball)
 Autonomous recommendation of the author towards injury prevention
in team sports, at least generally including handball

On the basis of these criteria 28 articles were excluded. Figure 4 illustrates the complete
search strategy including all reviewing steps. In the end 75 findings were retained for the
inventory.

Fig.4. Literature flow of the inventory considering applied search strategies and reviewing processes
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2.4

Subdivision of Findings

Prevention measures aim to address intrinsic and extrinsic risk factors. Training
programmes as well as medical and non-medical support are mainly concerned with
intrinsic risk factors i.e. the predisposition of the athlete. By contrast protective equipment
as well as technical and political approaches predominantly focus on extrinsic risk factors
i.e. the general framework affecting handball activities on all levels.
For these reasons and for ways of easier categorisation, subdivisions have been defined
allowing a first rough differentiation and allocation of all sources. Some findings relate to
multiple subcategories, e.g. the combination of external ankle bracing (equipment) and
ankle stabilisation training (training), recommendation of medical screenings (medical
support) and their implementation within sports federations (political strategies).
Regarding the autonomous preventive recommendations, a subdivision into different fields
of prevention was essential to finally allow a plain comparison of the presented preventive
ideas.

The specific divisions of injury prevention as illustrated in Figure 5 were defined as:
(1)

Training & Physical Preparation
e.g.
balancing
exercises,
stabilization, strengthening, agility,
coordination, stretching

(2)

Technical & Political Approaches
e.g. fairplay campaigns, coaches
education, behaviour and rules
modification, refereeing

(3)

Equipment & Facilities
e.g. taping, orthoses, mouth guards,
protectors, floor conditions, venues,
shoes

(4)

Medical & Non-medical Support
e.g. physiotherapy, preparticipation-examinations, medical
screenings, massage, psychological
support

(5)

Fig.5. Fields of injury prevention
Multifaceted Approaches
Picking up aspects of at least two
different
subgroups
that
are
mentioned above

On the basis of the depicted preventive recommendation each of the 75 identified findings
was allocated to one definite category. However, as multi-faceted approaches by definition
pick up aspects of at least two categories, the overall number of single recommendations
was in fact 109.
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2.5

Structured Summaries of Findings

Due to copyright protection it was not possible to provide complete original and full-text
references. Combined with the intention to condense the gathered information it seemed
practicable to produce comprehensive summaries of all findings, giving a clear description
of respective contents with special regard to the final preventive recommendation of each
paper.
The present inventory report does not only focus on scientifically proven contents but also
includes grey literature and expert recommendations that have not been tested anyway.
Despite lower evidence levels these recommendations have a high relevance for
prevention work in handball and in addition, they represent the current knowledge of
handball experts. The validation levels that are depicted in the template substantially stick
to evidence levels that have been defined by the CEBM (University of Oxford).
Considering the above mentioned restrictions of the findings it was necessary to merge the
high quality classification (level 1-3) to two comprehensive grades i.e. multiple scientific
validation and single scientific validation. In return, the lower level of evidence has been
differentiated more detailed.

Fig. 6 shows the applied template structure with main issues and respective definitions
and explanations.
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Fig. 6. Structured template for comprehensive summaries of findings

22

Autonomous, comprehensive and conclusive statement(s) of the source towards prevention in handball

Preventive
recommendation

Single expert recommendation
(from the fields of coaching, [sport] science,
medicine, etc.)

Multiple expert recommendation
(by more than one expert from the fields of
coaching, [sport] science, medicine, etc.)

Science based
(with reference to scientific data, studies)

Single scientific validation
(e.g. Single RCT, intervention study)

Multiple scientific validation
(e.g. review, meta-analysis)

Brief summary of the context, contents, main findings and statements

Description

Multifaceted Approaches
(multisided recommendation referring to more than
one of the above mentioned categories)

Medical & Non-medical Support
(e.g. PPE, medical screening, physiotherapy, return
to play guidelines)

Equipment & Facilities
(e.g. orthoses, mouthguards, shoes, protectors,
surface conditions, safety standards )

Technical & Political Approaches
(e.g. Fair play campaigns, changes or modification of
rules, refereeing and penalisation, psychological and
behavioural aspects)

Training & Physical Preparation
(e.g. proprioception, balance, agility, strength,
flexibility)

Validity of the final preventive
recommendation:

Validation

Internal
coding

Doc.No

Summary

Subject-matter + presentation and
promotion

Form / Dissemination

Main subject(s) of the final preventive
recommendation:

Place of publication/finding

of publication

Original title in English
Category

Country

Year

English Title

Source

First author

Original title

of origin

Author / Editor

Title

3.

Findings

Based on the methodology presented in the previous section, altogether 75 sources
dealing with 109 preventive recommendations have been included in this inventory.
In addition to an overall description of the findings that is given below, a differentiated
description within the predefined subdivisions (1) ‘Training & Physical Preparation’,
(2) ‘Technical & Political Approaches’, (3) ‘Equipment & Facilities’, (4) ‘Medical & Nonmedical Support’ and (5) ‘Multifaceted Approaches’ is presented as well.
As the reader may expect some of the sources within a different category (subdivision)
and to avoid any duplication of combined measures which could also appear separately, a
first alphabetical overview of the findings might be helpful (Tab. 6).
Tab.6. Alphabetical overview of the findings in Injury Prevention in Handball
#
1

Author

Year

Country

Title
Prevention of Sports Injuries - Systematic Review of Randomized Controlled
Trials

Aaltonen et al.

2007 Finland

2

Abernethy et al.

2007 Ireland

Strategies to Prevent Injury in Adolescent Sport: a Systematic Review

3

ARAG Allgemeine
Versicherungs - AG

2003 Germany

Unfallverhütung im Handball – Teil 1: Maßnahmen zur Vermeidung von Knieund Sprunggelenksverletzungen

4

ARAG Allgemeine
Versicherungs - AG

2003 Germany

Unfallverhütung im Handball – Teil 2: Maßnahmen zur Vermeidung von
Verletzungen und Schäden im Hand- und Schulterbereich

5

Ardila et al.

2007 Columbia

Evidencia del trabajo propioceptivo utilizado en la prevención de lesiones
deportivas

6

Badel et al.

2007 Switzerland

Dental / Orofacial Trauma in Contact Sports and Intraoral Mouthguard
Programmes

7

Bencke et al.

2000 Denmark

Motor Pattern of the Knee Joint Muscles during Side-Step Cutting in European
Team Handball Influence on Muscular Co-ordination after an Intervention Study

8

bfu Beratungsstelle für
Unfallverhütung

2004 Switzerland

Unterrichtsblätter zur Sicherheitsförderung an Schulen – Ballspiele

9

Buchheit et al.

2008 France

Préparation physique - Un programme simple et rapide pour la prévention des
blessures en Handball: le 2 x 7 + 1

10 Buholzer, O.

2000 Switzerland

Dänk a Glänk: Handball-Manual für Trainerinnen und Trainer

11 Buholzer, O.

2003 Switzerland

Dänk a Glänk. Spielerisches Aufwärmen:Handball

12 Christensen et al.

2007 Denmark

Effekten af ét neuromuskulært opvarmende træningspas med fokus på
forebyggelse af ACL skader hos 24 unge raske kvindelige håndboldspillere. - Et
RCT studie med brug af 3D biomekanisk bevægelsesanalyse

13 Curdt, S.

2003 Germany

Verletzungen im Hallenhandball - Eine empirisch-vergleichende Untersuchung
über die Verletzungshäufigkeiten in unterschiedlichen Leistungsklassen bei
Handballspielern in Nordhessen sowie über relevante Präventionsmaßnahmen

14

Dansk Håndbold
Forbund

2006 Denmark

Fysisk træning Senior

15

Dansk Håndbold
Forbund

2006 Denmark

Fysisk træning Ungdom

16

Dansk Håndbold
Forbund

2006 Denmark

Knokl for dit knæ

17

Dansk Håndbold
Forbund

2006 Denmark

Opvarmning og skadesforebyggende træning

18

Dansk Håndbold
Forbund

2006 Denmark

Skudklar Skulder

19 Dittert, A.

2006 Switzerland

MBT im Handball

20 Fayolle, C.D.

1993 France

L’éducation proprioceptive collective

23

21 Flack, M.

2007 Germany

Workshop „Prävention und Koordination“

22 Gollhofer et al.

2006 Germany

Bewegungskontrolle und Verletzungsprophylaxe

23 Hatzimanouil et al.

2007 Greece

Prevention of Injuries in Contact Sports Such as Soccer, Basketball, Water Polo
and Team Handball

24 Henke et al.

2005 Germany

Sportunfälle im Berufshandball – Epidemiologie und Prävention

25 Hewett et al.

2006 USA

Cruciate Ligament Injuries in Female Athletes

26 Holdhaus, H.

2008 Austria

Summary of the Injury Study Conducted at the EHF Men’s Euro 2008 in Norway

27 Holm et al.

2004 Norway

Effect of Neuromuscular Training on Proprioception, Balance, Muscle Strength,
and Lower Limb Function in Female Team Handball Players

28 Hrysomallis, C.

2007 Australia

Relationship between Balance Ability, Training and Sports Injury Risk

29 Hübner et al.

2002 Germany

Handball – attraktiv und sicher vermitteln

30 Junge et al.

2005 Switzerland

Injuries in Team Sport Tournaments during the 2004 Olympic Games

31 Junsten et al.

2008 Sweden

Vilka träningsmetoder förebygger skador i knä – och fotled inom idrott?

32 Kececi et al.

2005 Turkey

Dental Trauma Incidence and Mouthguard Use in Elite Athletes in Turkey

33 Knapik et al.

2007 USA

Mouthguards in Sport Activities History, Physical Properties and Injury
Prevention Effectiveness

34 Knobloch et al.

2005 Germany

Prävention von Schulsportverletzungen – Analyse von Ballsportarten bei 2234
Verletzungen

35 Knobloch, K.

2007 Germany

Verletzungsprävention im Handball

36 Kolodziej, C

2009 Germany

Handballspezifisches Präventionsprogramm

37 Kreische, G

2007 Germany

Stabilisierung zur Verletzungsprävention am Sprunggelenk – eine Metaanalyse

38 Kvorning et al.

2007 Denmark

Styrketraining

39 Langevoort et al.

2007 Netherlands

Handball Injuries during Major International Tournaments

40 Lieger et al.

2008 Switzerland

Orofacial/Cerebral Injuries and the Use of Mouthguards by Professional Athletes
in Switzerland

41 Luck, W.

1991 Germany

Ätiologie, Lokalisation, Therapie, und Prävention typischer Verletzungen in der
Sportspielart Handball

42 Luck et al.

1996 Germany

Sportmedizinische Aspekte des Handballsports

43 Mayer, S.

1999 Germany

Empirische Untersuchung zu Verletzungen bzw. muskulären Dysbalancen im
leistungsorientierten Damenhandball und Erstellung eines präventiven
Trainingsprogramms

44 Mayer, S.

2003 Germany

Verletzungen, Prävention, Rehabilitation im leistungsorientierten Damenhandball

45 Moegling, K.

2003 Germany

Verletzungen im Jugendhandball

46 Muschol et al.

2007 Germany

Verletzungsprophylaxe für Knie und Schultergelenke im Handball

47 Myklebust et al.

2003 Norway

Prevention of Anterior Cruciate Ligament Injuries in Female Team Handball
Players: A Prospective Intervention Study Over Three Seasons

48 Oehlert et al.

2004 Germany

Verletzungen im olympischen Handballturnier: eine Videoanalyse

49 Olsen, O.E.

2003 Norway

bedre handball og uten skader

50 Olsen et al.

2003 Norway

Relationship between FloorType and Risk of ACL Injury in Team Handball

51 Olsen et al.

2004 Norway

Injury Mechanisms for Anterior Cruciate Ligament Injuries in Team Handball: A
Systematic Video Analysis

52 Olsen et al.

2005 Norway

Exercises to prevent lower limb injuries in youth sports: cluster randomised
controlled trial

2007 Norway

Slik Unngår Du Skader i Håndball

54 Oxizoglou et al.

2005 Greece

Injuries of the Lower Extremities among Greek Handball Players and Preventive
Measures

55 Pánics et al.

2008 Hungary

Effect of Proprioception Training on Knee Joint Position Sense in Female Team
Handball Players

53

Oslo Sports Trauma
Research Centre
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56 Parkkari et al.

2001 Finland

Is it Possible to Prevent Sports Injuries? Review of Controlled Clinical Trials and
Recommendations for Future Work

57 Petersen et al.

2003 Germany

Prävention von Rupturen des vorderen Kreuzbandes im Ballsport: eine
Literaturübersicht

58 Petersen et al.

2004 Germany

A Controlled Prospective Case Control Study of a Prevention Training Program
in Female Team Handball Players: the German Experience

59 Petersen et al.

2005 Germany

Rupturen des vorderen Kreuzbandes bei weiblichen Athleten. Teil 1:
Epidemiologie, Verletzungsmechanismen und Ursachen

60 Pieper et al.

2007 Germany

Sportverletzungen und Überlastungsschäden im Handballsport

61 Platen et al.

2007 Germany

Verletzungsproblematik im Frauensport unter besonderer Berücksichtigung des
Frauenhandballs

62 Pokorný et al.

2008 Czech Republic Experience with Prevention of Sport Related Injuries in Czech Handball

63 Renstrom et al.

2008 Sweden

Non-contact ACL Injuries in Female Athletes: An International Olympic
Committee Current Concepts Statement

64 Rivilla, J.

2008 Spain

Programa Específico de Protección Total en Balonmano : PROTBAL

65 Schnurrer-Luke et al.

2007 Croatia

Balance Index Score as a Predictive Factor for Lower Sports Results or Anterior
Cruciate Ligament Knee Injuries in Croatian Female Athletes – Preliminary Study

66 Schott, C.

2008 Germany

Verletzungen und Prävention der unteren Extremitäten im Damenhandball

67 Seil et al.

1997 Germany

Sports Injuries in Team Handball - A One-Year Prospective Study of Sixteen
Men’s Senior Teams of a Superior Nonprofessional Level

68 Silvers et al.

2007 USA

Prevention of Anterior Cruciate Ligament Injury in the Female Athlete

69

SUVA accident
insurance company

70

Svenska Handboll
Forbundet

Switzerland

Handball: SuvaLiv-Fairness-Preis

2007 Sweden

Knä och axelkontroll – Prestera bättre – Handbollsövningar

71 Wedderkopp et al.

1999 Denmark

Prevention of Injuries in Young in European Team Handball. A Prospective
Intervention Study Female Players

72 Wedderkopp et al.

2003 Denmark

Comparison of Two Intervention Programmes in Young Female Players in
European Handball – with and without Ankle Disc

73 Yoo et al.

2009 South Korea

A Meta-Analysis of the Effect of Neuromuscular Training on the Prevention of the
Anterior Cruciate Ligament Injury in Female Athletes

74 Zebis et al.

2008 Denmark

The Effects of Neuromuscular Training on Knee Joint Motor Control During
Sidecutting in Female Elite Soccer and Handball Players

75 Zebis et al.

2009 Denmark

Identification of Athletes at Future Risk of Anterior Cruciate Ligament Ruptures
by Neuromuscular Screening

The above-mentioned findings mainly derive from research in major scientific databases
and internet sources as described in the section ‘Methods’. Taking a look on single
category recommendations, ‘Training &Physical Preparation’ is heading the number of
findings (45 sources), followed by ‘Technical & Political Approaches’ (5) and ‘Equipment &
Facilities’ (3). ‘Medical & Non-medical Support’ is not represented separately. In addition
22 sources address two or more categories, finally leading to 109 preventive
recommendations in 75 sources.
Only 40 out of 109 recommendations meet the requirements of strong scientific demands.
Nevertheless the remaining recommendations are representing a lot of expert knowledge
and have sports specific relevance and should not be neglected but appraised in a
common framework. (Tab.7)
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Tab. 7. Distribution of preventive measures depending on category and validation level
Training &
Physical
Preparation
Multiple scientific
validation
Single scientific
validation

Technical &
Medical &
Equipment &
Political
Non-Medical
Facilities
Approaches
Support

16

2

5

1

13

0

1

2

14

7

5

0

13

6

5

1

9

3

4

2

65 (60%)

18 (17%)

20 (18%)

6 (5%)

Science-based
Multiple expert
recommendation
Single expert
recommendation

Multifaceted
Approaches
24
(22%)
16
(15%)
26
(24%)
25
(23%)
18
(16%)
109

5
2
5
6
4
22

As shown in the table 7, about 60% of the preventive measures can be found in the
category ‘Training & Physical Preparation’. Half of these interventions have been validated
scientifically. ‘Medical & Non medical Support’ is only mentioned as part of ‘Multifaceted
Approaches’.

Tab. 8. Distribution of preventive measures depending on category and country of origin

Country
Australia
Austria
Columbia
Croatia
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Ireland
Netherlands
Norway
South Korea
Spain
Sweden
Switzerland
Turkey
USA
TOTAL

Training &
Physical
Preparation

Technical &
Political
Approaches

Equipment
& Facilities

Medical &
Nonmedical
Support

Multifaceted
Approaches

1
1
1
1
1
11
2
13
1
1

1
2
1

11
1
1

1
6
1
1
3
1

1

2

2
45

5

1
1
1
3

4

0

22

TOTAL

1
1
1
1
1
12
2
2
25
2
1
1
1
7
1
1
3
8
1
3
75
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With regard to the origin of identified preventive ideas, it is conspicuous that most of them
have been published in Germany and Denmark, followed by findings from Norway and
Sweden, representing regions where handball has great popularity (Tab. 8).
In the following chapters, a more differentiated overview of the sources is given. The
respective templates with the summaries can be found in the appendix.

3.1

Training & Physical Preparation

As probably expected, the biggest group of findings are preventive training contents and
programmes. 60% of all findings are addressing this area. This knowledge is laid down in
45 sources that are exclusively dealing with training. In addition 20 of the 22 multifaceted
approaches also relate to training. Table 9 gives an alphabetical overview of this area.
Most of these training programmes are either concerned with balance or coordination
exercise for the lower extremities or strengthening exercises for the upper extremities. In
addition core stabilisation seems to be another main issue.
Tab. 9. Alphabetical overview of the findings in the subdivision “Training & Physical Preparation”
Training & Physical Preparation
#

Author

Year

Country

Title

1

Ardila et al.

2007 Columbia

Evidencia del trabajo propioceptivo utilizado en la prevención de
lesiones deportivas

2

Bencke et al.

2000 Denmark

Motor Pattern of the Knee Joint Muscles during Side-Step Cutting
in European Team Handball Influence on Muscular Co-ordination
after an Intervention Study

3

Buchheit et al.

2008 France

Préparation physique - Un programme simple et rapide pour la
prévention des blessures en Handball: le 2 x 7 + 1

4

Buholzer, O.

2003 Switzerland

Dänk a Glänk. Spielerisches Aufwärmen:Handball

5

Christensen et al.

2007 Denmark

Effekten af ét neuromuskulært opvarmende træningspas med
fokus på forebyggelse af ACL skader hos 24 unge raske
kvindelige håndboldspillere. - Et RCT studie med brug af 3D
biomekanisk bevægelsesanalyse

6

Curdt, S.

2003 Germany

Verletzungen im Hallenhandball - Eine empirisch-vergleichende
Untersuchung über die Verletzungshäufigkeiten in
unterschiedlichen Leistungsklassen bei Handballspielern in
Nordhessen sowie über relevante Präventionsmaßnahmen

7

Dansk Håndbold Forbund

2006 Denmark

Fysisk træning Senior

8

Dansk Håndbold Forbund

2006 Denmark

Fysisk træning Ungdom

9

Dansk Håndbold Forbund

2006 Denmark

Knokl for dit knæ

10 Dansk Håndbold Forbund

2006 Denmark

Opvarmning og skadesforebyggende træning

11 Dansk Håndbold Forbund

2006 Denmark

Skudklar Skulder

12 Fayolle, C.D.

1993 France

L’éducation proprioceptive collective

13 Flack, M.

2007 Germany

Workshop „Prävention und Koordination“

14 Gollhofer et al.

2006 Germany

Bewegungskontrolle und Verletzungsprophylaxe

15 Hatzimanouil et al.

2007 Greece

Prevention of Injuries in Contact Sports Such as Soccer,
Basketball, Water Polo and Team Handball

16 Henke et al.

2005 Germany

Sportunfälle im Berufshandball – Epidemiologie und Prävention
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17 Hewett et al.

2006 USA

Cruciate Ligament Injuries in Female Athletes

18 Holm et al.

2004 Norway

Effect of Neuromuscular Training on Proprioception, Balance,
Muscle Strength, and Lower Limb Function in Female Team
Handball Players

19 Hrysomallis, C.

2007 Australia

Relationship between Balance Ability, Training and Sports Injury
Risk

20 Junsten et al.

2008 Sweden

Vilka träningsmetoder förebygger skador i knä – och fotled inom
idrott?

21 Knobloch et al.

2005 Germany

Prävention von Schulsportverletzungen – Analyse von
Ballsportarten bei 2234 Verletzungen

22 Knobloch, K.

2007 Germany

Verletzungsprävention im Handball

23 Kolodziej, C

2009 Germany

Handballspezifisches Präventionsprogramm

24 Kvorning et al.

2007 Denmark

Styrketraining

25 Mayer, S.

1999 Germany

Empirische Untersuchung zu Verletzungen bzw. muskulären
Dysbalancen im leistungsorientierten Damenhandball und
Erstellung eines präventiven Trainingsprogramms

26 Muschol et al.

2007 Germany

Verletzungsprophylaxe für Knie und Schultergelenke im Handball

27 Myklebust et al.

2003 Norway

Prevention of Anterior Cruciate Ligament Injuries in Female Team
Handball Players: A Prospective Intervention Study Over Three
Seasons

28 Olsen, O.E.

2003 Norway

bedre handball og uten skader

29 Olsen et al.

2004 Norway

Injury Mechanisms for Anterior Cruciate Ligament Injuries in
Team Handball: A Systematic Video Analysis

30 Olsen et al.

2005 Norway

Exercises to prevent lower limb injuries in youth sports: cluster
randomised controlled trial

31 Oslo Sports Trauma Research Centre 2007 Norway

Slik Unngår Du Skader i Håndball

32 Pánics et al.

2008 Hungary

Effect of Proprioception Training on Knee Joint Position Sense in
Female Team Handball Players

33 Petersen et al.

2003 Germany

Prävention von Rupturen des vorderen Kreuzbandes im Ballsport:
eine Literaturübersicht

34 Petersen et al.

2004 Germany

A Controlled Prospective Case Control Study of a Prevention
Training Program in Female Team Handball Players: the German
Experience

35 Petersen et al.

2005 Germany

Rupturen des vorderen Kreuzbandes bei weiblichen Athleten. Teil
1: Epidemiologie, Verletzungsmechanismen und Ursachen

36 Pieper et al.

2007 Germany

Sportverletzungen und Überlastungsschäden im Handballsport

37 Pokorný et al.

2008 Czech Republic

Experience with Prevention of Sport Related Injuries in Czech
Handball

38 Rivilla, J.

2008 Spain

Programa Específico de Protección Total en Balonmano:
PROTBAL

39 Renstrom et al.

2008 Sweden

Non-contact ACL Injuries in Female Athletes: An International
Olympic Committee Current Concepts Statement

40 Silvers et al.

2007 USA

Prevention of Anterior Cruciate Ligament Injury in the Female
Athlete

41 Svenska Handboll Forbundet

2007 Sweden

Knä och axelkontroll – Prestera bättre - Handbollsövningar

42 Wedderkopp et al.

1999 Denmark

Prevention of Injuries in Young in European Team Handball. A
Prospective Intervention Study Female Players

43 Wedderkopp et al.

2003 Denmark

Comparison of Two Intervention Programmes in Young Female
Players in European Handball – with and without Ankle Disc

44 Yoo et al.

2009 South Korea

A Meta-Analysis of the Effect of Neuromuscular Training on the
Prevention of the Anterior Cruciate Ligament Injury in Female
Athletes

45 Zebis et al.

2008 Denmark

The Effects of Neuromuscular Training on Knee Joint Motor
Control During Sidecutting in Female Elite Soccer and Handball
Players
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3.2

Technical & Political Approaches

There are only few preventive strategies that contain technical and/or political ideas.
Based on epidemiological injury data, commonly registered during international
tournaments, a reduction of matches is usually claimed.
In addition, one initiative in German handball can be found aiming at reducing aggressive
behaviour in youth handball. A similar intention is underlying the Swiss fair play campaign
conducted by the SUVA accident insurance.

Tab. 10. Alphabetical overview of the findings in the subdivision “Technical & Political Approaches”
Technical & Political Approaches
#

Author

Year

Country

Title

1 Holdhaus, H.

2008 Austria

Summary of the Injury Study Conducted at the EHF Men’s Euro 2008 in
Norway

2 Junge et al.

2005 Switzerland

Injuries in Team Sport Tournaments during the 2004 Olympic Games

3 Langevoort et al.

2007 Netherlands

Handball Injuries during Major International Tournaments

4 Moegling, K.

2003 Germany

Verletzungen im Jugendhandball

5

SUVA accident insurance
company

3.3

Switzerland

Handball: SuvaLiv-Fairness-Preis

Equipment & Facilities

Only three measures exclusively address passive protection. In all cases the use of
mouthguards is recommended.

Tab. 11. Alphabetical overview of the findings in the subdivision “Equipment & Facilities”
Equipment & Facilities
#

Author

Year

Country

Title

1 Badel et al.

2007 Switzerland

Dental / Orofacial Trauma in Contact Sports and Intraoral Mouthguard
Programmes

2 Kececi et al.

2005 Turkey

Dental Trauma Incidence and Mouthguard Use in Elite Athletes in Turkey

3 Knapik et al.

2007 USA

Mouthguards in Sport Activities History, Physical Properties and Injury
Prevention Effectiveness

3.4

Medical & Non-medical Support

This subdivision does not contain any isolated findings. If medical and non-medical
support is mentioned, it only appears as part of multifaceted approaches, which are
presented in the following section.
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3.5

Multifaceted Approaches

Most of the multifaceted approaches recommend a combination of training contents and
either protective equipment or technical & political approaches. Training measures are
mainly focusing on balance and coordination exercises. Additional equipment advises
favour the use of mouthguards and orthoses (ankle braces).
Recommendations on technical & political approaches predominantly refer to change of
rules or behavior and/or aspects of fair play. In addition, screening methods are discussed.

Tab. 12. Alphabetical overview of the findings in the subdivision “Multifaceted Approaches”
Multifaceted approaches
#

Author

Year

Country

Title

1

Aaltonen et al.

2007 Finland

Prevention of Sports Injuries - Systematic Review of Randomized Controlled
Trials

2

Abernethy et al.

2007 Ireland

Strategies to Prevent Injury in Adolescent Sport: a Systematic Review

3

ARAG Allgemeine
Versicherungs - AG

2003 Germany

Unfallverhütung im Handball – Teil 1: Maßnahmen zur Vermeidung von
Knie- und Sprunggelenksverletzungen

4

ARAG Allgemeine
Versicherungs - AG

2003 Germany

Unfallverhütung im Handball – Teil 2: Maßnahmen zur Vermeidung von
Verletzungen und Schäden im Hand- und Schulterbereich

5

bfu Beratungsstelle für
Unfallverhütung

2004 Switzerland

Unterrichtsblätter zur Sicherheitsförderung an Schulen - Ballspiele

6

Buholzer, O.

2000 Switzerland

Dänk a Glänk: Handball-Manual für Trainerinnen und Trainer

7

Dittert, A.

2006 Switzerland

MBT im Handball

8

Hübner et al.

2002 Germany

Handball – attraktiv und sicher vermitteln

9

Kreische, G

2007 Germany

Stabilisierung zur Verletzungsprävention am Sprunggelenk – eine
Metaanalyse

10 Lieger et al.

2008 Switzerland

Orofacial/Cerebral Injuries and the Use of Mouthguards by Professional
Athletes in Switzerland

11 Luck, W.

1991 Germany

Ätiologie, Lokalisation, Therapie, und Prävention typischer Verletzungen in
der Sportspielart Handball

12 Luck et al.

1996 Germany

Sportmedizinische Aspekte des Handballsports

13 Mayer, S.

2003 Germany

Verletzungen, Prävention, Rehabilitation im leistungsorientierten
Damenhandball

14 Oehlert et al.

2004 Germany

Verletzungen im olympischen Handballturnier: eine Videoanalyse

15 Olsen et al.

2003 Norway

Relationship between FloorType and Risk of ACL Injury in Team Handball

16 Oxizoglou et al.

2005 Greece

Injuries of the Lower Extremities among Greek Handball Players and
Preventive Measures

17 Parkkari et al.

2001 Finland

Is it Possible to Prevent Sports Injuries? Review of Controlled Clinical Trials
and Recommendations for Future Work

18 Platen et al.

2007 Germany

Verletzungsproblematik im Frauensport unter besonderer Berücksichtigung
des Frauenhandballs

19 Schnurrer-Luke et al.

2007 Croatia

Balance Index Score as a Predictive Factor for Lower Sports Results or
Anterior Cruciate Ligament Knee Injuries in Croatian Female Athletes –
Preliminary Study

20 Schott, C.

2008 Germany

Verletzungen und Prävention der unteren Extremitäten im Damenhandball

21 Seil et al.

1997 Germany

Sports Injuries in Team Handball - A One-Year Prospective Study of Sixteen
Men’s Senior Teams of a Superior Nonprofessional Level

22 Zebis et al.

2009 Denmark

Identification of Athletes at Future Risk of Anterior Cruciate Ligament
Ruptures by Neuromuscular Screening
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4.

Synopsis and Conclusions

2.4-4.8 Mio. European citizens play handball. This large community makes handball one of
the most popular team sports in the European area. As the roots of the game can be found
in north and middle Europe, this fact is not really surprising. Handball is practiced by men
and women starting at the age of 5 to 6 years and ending in the forties. It is typically
organised in sports clubs. Recreational handball is less common.
Most of the injuries happen during matches. There is a rough differentiation between
contact and non-contact injuries. With regard to the topography of handball injuries, lower
extremities account for most of the injuries, followed by head injuries and injuries of the
upper extremities. Sprains and contusions are the predominantly injury types. Injuries of
the lower extremities commonly derive from non-contact situations. Typical mechanisms
are running with quick direction changes, cutting manoeuvers as well as landing after jump
shots. Considering the upper body regions, contact situations, whether legal contact or foul
play, appear to be the predominant mechanism. In general backcourt players seem to be
more prone to injuries compared to other player groups. Among the severe injuries knee
injuries represent by far the largest share. It has been shown that women are clearly more
vulnerable to knee injuries, in particular to ACL-ruptures.
One can appraise that in Europe at least 320,000 injuries per year cause costs for medical
treatment of approximately € 250 to 400 million. Numbers of this magnitude indicate the
urgent need for preventive measures in handball.
Compiling the state of the art in injury prevention in handball showed that nearly 60% of
identified countermeasures focus on training. A reduction of athletic deficits as well as
improvements in balance, coordination and technique skills are typically recommended
with respect to preventing injuries of the lower extremities. Considering upper body regions
core stabilisation, flexibility and advanced elementary coordination and technique skills are
claimed to protect the player. Passive protection is proposed in form of mouthguards,
ankle braces and knee orthoses mainly for preinjured athletes. There is a lack of advices
for medical or non-medical support. In general, a noticeable call for fair play and with
regard to professional athletes an optimisation of the playing schedule (i.e. less games
and better regeneration) is present.
Injury surveillance should be enforced to supervise injury trends and to evaluate effects of
preventive interventions.
Compliance and acceptance are the sticking points for sustainable injury prevention in
handball. Therefore an interaction between science and practice is essential on all levels.
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A.

Training & Physical Preparation

40

Title

recommendation

Preventive

Summary

Thesis
Online publication

005

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Technical & Political Approaches
Equipment & Facilities

Multiple scientific validation

Validation

Colombia

Country

Training & Physical Preparation

Category

2007

Year

Ardila et al..

Author / Editor

Doc.No

of 15 minutes. For proper execution, supervision of the programme by physiotherapists is recommended.

Functional flexibility and strength training of the lower limb, sensorimotor, neuromuscular and proprioceptive exercises, at least twice a week for a minimum

knee injuries and thirdly, hamstring and hip injuries.

authors developed a three-way training programme for improving the proprioception; aiming at the prevention of, firstly, foot and ankle injuries, secondly,

which have validated the effects of proprioceptive training with regard to a reduction of sports injuries. Taking the discussed literature into consideration the

Thesis in the field of sports science giving an overview of anatomic and physiological background of proprioception as well as a review of relevant studies

Form / Dissemination

Universidad de Antioquia, Colombia: 2007.
http://viref.udea.edu.co/contenido/pdf/062-evidencia.pdf

Source

Evidence of proprioceptive exercises in the prevention of sports injuries

English Title

Evidencia del trabajo propioceptivo utilizado en la prevención de lesiones deportivas

41

42

43

44

45

Title

recommendation

Preventive

Summary

008

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Technical & Political Approaches
Equipment & Facilities

Multiple scientific validation

Validation

Denmark

Country

Training & Physical Preparation

Category

2000

Year

Bencke et al.

Author / Editor

Doc.No

possible that this will have an influence on the ability to perform the side-step cutting manoeuvre with smaller risk late in a match.

quadriceps) by healthy athletes with no previous knee injuries. However, the training did improve the endurance of the involved muscle groups, and it is

The training of feints and side cutting manoeuvres proposed, does not lead to an improvement in co-ordination of the involved muscles (hamstrings,

jumps and or running steps.

explanation might be the fact that side cutting manoeuvres could be considered as qualitative movements rather than quantitative movements as drop

examined healthy athletes showed no improvement beside increased muscle endurance indicated by the maximum number of repetitions. One possible

contained one-legged jumps to the side (A), one-legged squats (B), hamstring pulls (C), hip abductions (D) and one-legged co-ordination hops (E),

musculature, which were found in injured players, can also lead to an improvement in healthy players. After a 12-week prophylactic training programme that

one of the most risky movements for ACL injuries. Based on a rehabilitative training after ACL injuries, it was examined if co-contraction effects of the

The present study examines the effect of a prophylactic training programme for the knee joint focusing on feints and side steps. Side steps are regarded as

Intervention study
Online + print journal article

Form / Dissemination

Scandinavian Journal of Medicine & Science in Sports 2000, 10: 68–77
http://www3.interscience.wiley.com/journal/118521374/home

Source

Influence on muscular co-ordination after an intervention study

English Title
Motor pattern of the knee joint muscles during side-step cutting in European team handball

Influence on muscular co-ordination after an intervention study

Motor pattern of the knee joint muscles during side-step cutting in European team handball

46

Training exercises. A: One-legged jumps to the side. B: One-legged squats. C: Hamstring pulls. D: Hip abductions. E: One-legged
‘co-ordination hops’

47

Title

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

exercises need a few time of 10-15min and no other material than a ball. Depending on the level of performance and the desired effect, such exercises can

recommendation

be carried out once a week and can be increased to a daily routine. Additionally to the recommendations above, Fair Play is important.

the risk of acute and chronic injuries. The most common affected parts of the body are the shoulder girdle, ankle, knee and the spine. The proposed

Nowadays, it is well-known that continuous prevention orientated training exercises, focusing on muscle strength and proprioception, reduce significantly

musculature, 4.squats with arms in tension, 5.strengthening of the hamstrings, 6.single leg jumps, 7.penetration movement

Lower extremities: 1.passing the ball while standing on one leg, 2.single leg position with balance disturbance, 3.strengthening of the lateral trunk

of the shoulder, 6.relaxation of the shoulder, 7.slow shot movement

Shoulder: 1.fixation of scapular, 2.external rotation of the shoulder, 3.lowering of the shoulder, 4.mobilisation (backwards) of the shoulder, 5.proprioception

performance and the desired effect (development, maintenance), different arrangements of exercises are proposed:

Promotion of a 2-way training programme focusing on injury prevention of the (1) shoulder girdle; (2) lower limb and trunk. Depending on the level of

Description

Science-based

Doc.No

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

Validation

011

Multiple scientific validation

France

Country

Training & Physical Preparation

Category

2008

Year

Buchheit et al.

Author / Editor

Preventive

Summary

Coaches‘ education
Online publication

Form / Dissemination

Approche(s) du handball 106, 2008: 10-33
http://www.martin-buchheit.net/Dossiers/M.%20Buchheit%20%202%20x%207%20+1%20(App%20HB%20-%20106-08.2008)%205Mo.pdf

Source

Physical preparation – a sample and fast programme for the prevention of injuries in handball

English Title

Préparation physique - Un programme simple et rapide pour la prévention des blessures en Handball: le 2 x 7 + 1

48

49

50

English Title

Title

recommendation

Preventive

Summary

Coaches‘ education
Online publication

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

013

Doc.No

Multiple scientific validation

Validation

Switzerland

Country

Training & Physical Preparation

Category

2003

Year

Buholzer et al.

Author / Editor

regeneration containing sauna and massages.

exercises per training, adequate hydration during training, cool-down (10min), optimisation of training organisation e.g. avoid wet surfaces etc.;

Individual warm-up (5min) and stretching (4min), advanced warming-up with athletic, coordinative and / or technical claim, at least one core strength

training organisation, are given.

basic and advanced ball games for the main part of the training. Additionally, general advices, regarding stretching, regeneration, cool-down and global

coordinative claim; athletic drills are always performed with balls to improve technical skills simultaneously. The brochure is complemented with some

warm-up games and athletic drills and points out the main ideas of warming-up. The presented warm-up games always have an athletic and / or

Warming-up before practise or competition is essential to prevent joint injuries in handball. The comprehensive brochure contains numerous examples of

Form / Dissemination

Suva - Schweizerische Unfallversicherungsanstalt
https://wwwsapp1.suva.ch/sap/public/bc/its/mimes/zwaswo/99/pdf/88199_d.pdf

Source

“Mind your joints” - Warm-up games: handball

Dänk a Glänk - Spielerisches Aufwärmen: Handball.

51

52

Title

recommendation

Preventive

Summary

Thesis, RCT
Online publication

Science-based
Multiple expert recommendation
Single expert recommendation

Equipment & Facilities
Medical & Non-medical Support
Multifaceted Approaches

Description

Single scientific validation

Technical & Political Approaches

015

Doc.No

Multiple scientific validation

Validation

Denmark

Country

Training & Physical Preparation

Category

2007

Year

Christensen et al.

Author / Editor

targeted training with a resulting decrease in ACL injuries.

impact of kinetic and kinematic parameters after systematic neuromuscular training. This would contribute to the development and understanding of

There is no proof for positive effects after one single neuromuscular training session. Future studies could usefully examine the time perspective for

and the control group post tests.

intervention group. Contrary to expectations, a tendency towards a general deterioration of the knee parameters was found in both the intervention group

post tests. In connection with the sidestep-cutting manoeuvre, a significant difference (P≤ 0.028) showed in the valgus range parameter for the

movement. No significant difference was observed between control group and intervention group with regard to the side-step cutting manoeuvre pre and

Myklebust et al.., 2003), and the control group cycled on a stationary bike. The knee parameters were measured using 3D biomechanical analysis of

female handball players, divided into two equally sized groups. The intervention group completed a neuromuscular training programme (based on

handball players aged 15 to 19 by using 3D biomechanical analysis of movement. A randomized, controlled intervention study was conducted with 24

whether the effect of one single 15 minute injury prevention warm-up session would be detectable immediately after warm-up in young, female team

sidestep cutting manoeuvre. Injury prevention programmes have proved to reduce ACL injury incidences. This study was therefore aiming at determining

large knee valgus moments and extended knee valgus angles increase the risk of ACL injuries. This combination is often present during a handball

Anterior cruciate ligament injuries are particularly common among young, female handball players. Preceding studies have shown that low knee flexion,

Source
University College Oresund
http://old.fysiostud.dk/graphics/PDFfiler/Bachelorprojekter%202007/Effekten_af_%E9t_neuromuskul%
E6rt_opvarmende_tr%E6ningspas.pdf.pdf
Form / Dissemination

handball players.- A RCT study using 3D biomechanical analysis of movement.

English Title
The effect of one single neuromuscular warm-up training session with view to preventing ACL injuries in 24 young, healthy female team

håndboldspillere.- Et RCT studie med brug af 3D biomekanisk bevægelsesanalyse.

Effekten af ét neuromuskulært opvarmende træningspas med fokus på forebyggelse af ACL skader hos 24 unge raske kvindelige

53

Title

recommendation

Preventive

Summary

Thesis
Print publication

Form / Dissemination

Doc.No
016

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Multiple scientific validation

Validation

Germany

Country

Equipment & Facilities

Technical & Political Approaches

Training & Physical Preparation

Category

2003

Year

Curdt, S

Author / Editor

Preventive training programmes should consider typical injury mechanisms & situations in handball.

The programme focuses on mobilisation and strengthening of the shoulder girdle, the trunk and the lower extremities.

developed a simple preventive training programme regarding the identified main injury mechanisms (jumping and landing; rotation and shot movement).

Based on a literature research and a retrospective survey (questionnaire) amongst 245 handball players of diverse performance levels, the author

University of Kassel, Germany

Source

Hesse and relevant preventive measures

English Title
Injuries in handball – An empirical study on the frequency of injuries amongst handball players of diverse performance levels in North

Leistungsklassen bei Handballspielern in Nordhessen sowie über relevante Präventionsmaßnahmen

Verletzungen im Hallenhandball - Eine empirisch-vergleichende Untersuchung über die Verletzungshäufigkeiten in unterschiedlichen

54

55

recommendation

Preventive

Summary

English Title

Title

Single expert recommendation

Multifaceted Approaches

Description

Multiple expert recommendation

Science-based

Medical & Non-medical Support

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

019

Doc.No

Multiple scientific validation

Validation

Denmark

Country

Training & Physical Preparation

Category

2006

Year

Dansk Håndbold Forbund (ed.)

Author / Editor

Basic strength training supports the prevention of injuries in handball

strength training are exemplified.

preparation. Main chapters are general strength training, jump training and aerobic/anaerobic endurance training. General recommendations for basic

Sports science based guide for coaches of senior handball teams presenting general - mainly theoretical - information on endurance training and physical

Coaches‘ education
Online + print publication

Source

Form / Dissemination

DHF Coaches Education framework
www.dhf.dk

Physical training - senior

Fysisk træning - Senior

56

57

recommendation

Preventive

Summary

English Title

Title

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

017

Doc.No

Multiple scientific validation

Validation

Denmark

Country

Training & Physical Preparation

Category

2006

Year

Dansk Håndbold Forbund (ed.)

Author / Editor

Athletic training in young players (e.g. coordination, strength, conditioning, flexibility and plyometric exercises) reduces injury risks in handball

recommended.

throwing/catching/passing technique. A methodical approach for athletic exercises, adapted to the level of performance and the maturity of the athletes is

exercises are presented. To gain biggest impact for young athletes, athletic exercises should finally be combined with elements of handball e.g.

and positive side effects beside the primary intention of performance enhancement. In terms of strengthening and jump drills some basic exemplary

coordination, strength, conditioning, flexibility and plyometric jump training. The preventive aspects of those training contents are mentioned as important

Brochure for coaches introducing theoretical and practical guidance for athletic training in young handball players. Athletic training is divided into

Coaches‘ education
Online + print publication

Source

Form / Dissemination

DHF Coaches Education Framework
www.dhf.dk

Physical training for young players

Fysisk træning - Ungdom

58

59

recommendation

Preventive

Summary

Source

Form / Dissemination

English Title

Title

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

022

Doc.No

Multiple scientific validation

Validation

Denmark

Country

Training & Physical Preparation

Category

Year

Dansk Håndbold Forbund (ed.)

Author / Editor

during each session of the first eight weeks of training. Followed by once a week in the course of the season.

Education of correct knee joint position, Exercises from respective exercise groups (balancing, strengthening and technique training) should be applied

even be done at home (e.g. single leg balancing)

cases quite serious, preventive exercises should be a constant part of handball training, already starting in young ages. Some of those exercises can

(subdivided into single-leg standing and coordination) and technique training. As knee injuries are very common among handball players and in most

manual for coaches and a brochure for young male and female handball players, presenting preventive exercises in the fields of strengthening, balancing

Knee injury prevention campaign of the Danish Handball Federation mainly targeting coaches and 13-14 year old athletes. The campaign consists of a

Education and information
Online, print + video/DVD publication

Danish Handball Federation
www.dhf.dk

Bones of the Knee

Knokl for dit knae

60

61

recommendation

Preventive

Summary

English Title

Title

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

020

Doc.No

Multiple scientific validation

Validation

Denmark

Country

Training & Physical Preparation

Category

2006

Year

Dansk Håndbold Forbund (ed.)

Author / Editor

by once a week in the course of the season.

respective exercise groups (technique, balancing and strengthening) should be applied during each session of the first eight weeks of training. Followed

Serious warm-up to prevent muscle injuries. Warm-up should account for at least 20% of each training session. A minimum of two exercises from

cutting manoeuvres as well as safe jumping and landing technique is promoted. For all exercises reference is made for the correct knee joint position.

with/without partners’ disturbance, with/without ball), agility training, coordination exercises. Additionally, correct technique training of feints/sidestep

knee, ankle and shoulder stabilization featuring mainly strengthening exercises for legs and shoulder girdle, balancing exercises (e.g. one-leg standing

balancing training and should be applied during warm-up and main part of training, always combined with handball elements. The manual is focusing on

muscle injuries, knee and ankle injuries are described as most common injuries in handball. Preventive training consists of technique, strength and

Coaches’ education manual pointing out the theoretical background of warm-up exercises and the importance of injury prevention training. Beside

Coaches‘ education
Online + Print publication

Form / Dissemination

DHF Coaches’ Education framework
www.dhf.dk

Source

Warming-up and injury prevention training

Opvarmning og skadesforebyggende træning

62

63

Form / Dissemination

Source

recommendation

Preventive

Summary

English Title

Title

Single expert recommendation

Multifaceted Approaches

Description

Multiple expert recommendation

Science-based

Medical & Non-medical Support

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

021

Doc.No

Multiple scientific validation

Validation

Denmark

Country

Training & Physical Preparation

Category

2006

Year

Dansk Håndbold Forbund (ed.)

Author / Editor

Core and shoulder stabilization combined with technique and coordination elements from handball.

exercises are mainly coordination and strengthening minded and should be applied during warm-up and main part of handball training.

Prevention campaign of the Danish Handball Federation picking up prophylactic exercises to prevent shoulder injuries as a central theme. The presented

Education and information
Online, print, Video/DVD + poster publication

Danish Handball Federation
www.dhf.dk

Shoulder: Ready for Shooting

Skudklar Skulder

64

65

Source

recommendation

Preventive

Summary

Coaches‘ education
Print magazine article

English Title

Title

026

Doc.No

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Multiple scientific validation

Validation

France

Country

Equipment & Facilities

Technical & Political Approaches

Training & Physical Preparation

Category

1993

Year

Fayolle, CD

Author / Editor

Increasing athlete’s proprioception and balancing skills to prevent serious injuries of the lower extremities

Single leg standing and jumping, Single leg stand with shot simulation with opened/closed eyes

development of exercises after appropriate warm-up). Duration of exercises at least five minutes. Local muscle fatigue is intended. Exercises applied:

balance (e.g. oculomotor and vestibular system, peripheral receptors), consequences for training principles are pointed out (e.g. progressive

Basic training recommendations for increasing proprioception and balancing skills of non-injured handball players. Following theoretical aspects of body

Form / Dissemination

Approches du Handball, 1993, (18): 13-15

Proprioceptive group training

L’éducation proprioceptive collective

66

67

English Title

Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

027

Doc.No

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2007

Year

Flack, M

Author / Editor

day-to-day training. Increasing the athletic performance (e.g. agility, stability) of young athletes to be prepared for the demands of modern handball

Coordination is an integral part of handball training. Proprioception should be seen as an important component of coordination and thus considered in

typical handball movement patterns is promoted.

and coordination are presented, intended to be integrated into regular warm-up and main part of handball training. Education of proper technique in

young ages is basic requirement in preventing injuries in handball. Basic exercises from the fields of technique training, agility, balancing, stabilisation

Presentation on a youth coaches workshop of a German regional handball federation. Education of athletic, proprioceptive and coordination skills in

Coaches’ Education
Workshop + Online publication

Form / Dissemination

Handball-Verband Niedersachsen, Youth coaches’ education workshop
http://www.hvn-online.com/hvn/Dokumentablage/Praev_Airex_07_04.pdf

Source

Workshop „Prevention and Coordination”

Workshop „Prävention und Koordination“

68

69

Source

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

029

Doc.No

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2006

Year

Gollhofer et al.

Author / Editor

of recurring injuries

Sensorimotor training interventions increase proprioceptive capabilities in particular after receiving an injury and thus are highly effective in the reduction

sensorimotor training interventions are highly effective in the reduction of injury incidence.

specific and closely associated with alterations in motor control of the lower limb muscles. Evidence is provided from recent studies demonstrating that

control and coordinative function in sports. It has been shown that the adaptations of the neuromuscular system following sensorimotor training are highly

Extrinsic and intrinsic factors have been identified to determine the actual cause of sports injuries. The paper is focused on the interaction of motor

The review discusses the complexity of the mechanisms of sports-related injuries of the lower extremities which has been addressed in several studies.

Review
Online + print journal Article

Form / Dissemination

Title

English Title

Deutsche Zeitschrift für Sportmedizin 57, 2006 (11/12): 266-270
www.zeitschrift-sportmedizin.de

Motor control and injury prevention

Bewegungskontrolle und Verletzungsprophylaxe

70

Title

English Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

030

Doc.No

Multiple scientific validation

Validation

Greece

Country

Training & Physical Preparation

Category

2007

Year

Hatzimanouil et al.

Author / Editor

In handball prevention should primarily focus on neuromuscular training, strengthening, balancing exercises and technique training.

to become effective.

different prevention model. Sport-specific prevention should consider typical epidemiology, injury mechanisms and movement patterns of the respective

mutual movement patterns (e.g. jumping/landing, planting/cutting, running) while water polo because of its unique features and environment presents a

differences among applied sport-specific prevention measures. Football, basketball and handball show similar approaches in injury prevention reflecting,

prevention of injuries in popular team-sport (i.e. football, basketball, water polo and handball). Furthermore, it is intended to determine similarities and

The prevention of sports injuries is an important issue in the public health management. The present review discusses literature focusing on the

Review
Online + print journal article

Form / Dissemination

Inquiries in Sport & Physical Education Volume 5 (1), 143 – 155
http://www.hape.gr/emag/vol5_1/hape172.pdf

Source

Prevention of Injuries in Contact Sports Such as Soccer, Basketball, Water Polo and Team Handball

Χειροσφαίρισης

Πρόληψη Κακώσεων στα Ομαδικά Αθλήματα Επαφής της Ποδοσφαίρισης, της Καλαθοσφαίρισης, της Υδατοσφαίρισης και της

71

Title

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

landing, feints) is essential part of injury prevention. Athletic training and coordination (e.g. strengthening, stabilization, proprioception) combine

recommendation

prevention and performance enhancement and thus are recommended.

situations and mechanisms. Furthermore, the education of correct technique in handball movement patterns that frequently lead to injuries (e.g. jumping,

In general, preventive training interventions should be tailored to the demands of handball (e.g. contact with opponents) and reflect the present injury

injuries (e.g. shot training with moderate pushing).

technique (e.g. feints), strengthening, core stabilization and proprioception training, simulation of typical position-specific game situations leading to

mobilization, specific warm-up, agility and legwork, jumping and landing technique with progressive increase in opponents’ contact, cutting and planting

handball and consider typical injury mechanisms and situations (e.g. pushing of opponent). Exercises can be grouped into general warm-up and

handball, giving exemplary training recommendations for the prevention of injuries. Recommendations are adapted to the position-specific demands of

Preventive

Summary

031

Doc.No

Multiple scientific validation

Validation

Germany

Country

Equipment & Facilities

Technical & Political Approaches

Training & Physical Preparation

Category

2005

Year

Henke et al.

Author / Editor

97-page injury prevention guide for coaches of advanced level, based on a literature review and an epidemiological study in German professional

Education and information
Print report

Form / Dissemination

Ruhr University Bochum, Germany

Source

Sports Injuries in Professional Handball – Epidemiology and Prevention

English Title

Sportunfälle im Berufshandball – Epidemiologie und Prävention

72

73

74

75

76

77

Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

Validation

032

Doc.No

Multiple scientific validation

USA

Country

Training & Physical Preparation

Category

2006

Year

Hewett et al.

Author / Editor

Neuromuscular training may assist in the reduction of ACL injuries in females athletes if
1. plyometrics, balance, and strengthening exercises are incorporated into a comprehensive training protocol;
2. the training sessions are performed more than 1 time per week;
3. the duration of the training programme is a minimum of 6 weeks in length.

their potential for combined use in more effective and efficient intervention protocols.

evidence from the common components of the various interventions to discuss their potential to reduce anterior cruciate ligament injury risk and assess

implementation, the compliance with these interventions, and the performance benefits are discussed. This review summarizes conclusions based on

evaluate the common training components between the training studies. In addition, the level of rigor of these interventions, the costs and the difficulty of

“Current Concepts” review is to highlight the relative effectiveness of these interventions in reducing anterior cruciate ligament injury rates and to

Meta-Analysis of six neuromuscular training interventions in major team sports (e.g. football, basketball, volleyball and handball). The purpose of this

Meta-Analysis
Online + print journal article

Form / Dissemination

American Journal of Sports Medicine 2006 34: 490
http://ajs.sagepub.com

Source

English Title
Anterior Cruciate Ligament Injuries in Female Athletes - Part 2: A Meta-analysis of Neuromuscular Interventions
Aimed at Injury Prevention

Anterior Cruciate Ligament Injuries in Female Athletes - Part 2: A Meta-analysis of Neuromuscular Interventions
Aimed at Injury Prevention
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034

Doc.No

Multiple scientific validation

Validation

Norway

Country

Training & Physical Preparation

Category

2004

Year

Holm et al.

Author / Editor

female handball players and thus it may indirectly assist in preventing ACL injuries

An injury prevention training programme containing floor exercises, wobble board exercises, and balance mat exercises can improve dynamic balance in

landing forces, knee moments, improved technique, or other neuromuscular parameters need further investigation.

introduced to healthy female handball players. However, the results showed no effect on muscle strength or proprioception. The possible effects on

exercises, and balance mat exercises. The present study showed a benefit on dynamic balance from the neuromuscular preventive training programme

improve awareness and knee control during standing, cutting, jumping, and landing. There were 3 types of exercises: floor exercises, wobble board

once a week during the season. The duration of each training session was approximately 15 minutes. The main goal of the prevention programme was to

challenging exercises. The teams were instructed to use the programme a minimum of 3 times a week during a training period of 5 to 7 weeks, and then

neuromuscular injury prevention programme with 3 different sets of exercises was developed, each set with a 5-step progression from simple to more

Prospective intervention study based on earlier studies (Myklebust et al..) and knowledge about common risk situations in team handball. A

Intervention Study
Online + Print journal article

Form / Dissemination

Clinical Journal of Sport Medicine 2004;14:88–94
http://www.cjsportsmed.com

Players

English Title
Effect of Neuromuscular Training on Proprioception, Balance, Muscle Strength, and Lower Limb Function in Female Team Handball

Players

Effect of Neuromuscular Training on Proprioception, Balance, Muscle Strength, and Lower Limb Function in Female Team Handball
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Doc.No

Multiple scientific validation

Validation

Australia
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Training & Physical Preparation
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2007

Year

Hrysomallis et al.

Author / Editor

It appears that balance training, as a single intervention, is probably not as effective for injury prevention as when it is part of a multifaceted intervention.

intervention.

recurrence of ankle ligament injuries. Future research should be directed at determining the relative contribution of balance training to a multifaceted

intervention was most effective and whether the effects are additive. As a single intervention, balance training has been shown to significantly reduce the

agility exercises have resulted in a significant decrease in ankle or knee injuries. However, it is unknown which component of the multifaceted

increased risk of ankle injuries in multiple sports. Multifaceted intervention studies that have included balance training along with jumping, landing and

ability, training and injury risk, highlight the findings and identify any future research needs. Poor balance ability has been significantly associated with an

to try and prevent injuries to the ankle and knee joints during sport. The purpose of this review is to synthesise current knowledge in the area of balance

Traditionally, balance training has been used as part of the rehabilitation programme for ankle injuries. More recently, balance training has been adopted

Review
Online + print journal article

Form / Dissemination

Sports Medicine 2007; 37 (6): 547-556
http://www.ingentaconnect.com/content/adis/smd

Source

Relationship Between Balance Ability, Training and Sports Injury Risk

English Title

Relationship Between Balance Ability, Training and Sports Injury Risk
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037

Doc.No

Multiple scientific validation

Validation

Sweden

Country

Training & Physical Preparation

Category

2008

Year

Junsten et al.

Author / Editor

Balance training is most effective in preventing recurring ankle injuries among athletes with previous ankle injuries.

there is contradictory scientific evidence concerning combined training programmes. Thus more high-quality RCTs are required.

and the lack of blinding and compliance impede stating a precise conclusion regarding general preventive recommendations. In view of knee injuries,

ankle injuries, while the combined programmes tend to focus on knee injuries, in particular among female athletes. However, heterogeneous methods

core training) seem to be most commonly used. Isolated balance training is primarily aiming at the prevention of ankle injuries, in particular of recurring

programmes. Interventions focusing on balancing exercises, either as single-intervention programme or in combination with other training contents (e.g.

knee and ankle injuries in all sports. Interventions are subdivided into two groups each: balance training/proprioceptive training and combined training

Based on a database literature research (Pubmed, Amed , CINAHL) the review considers 26 intervention programmes (CTs, RCTs) for the prevention of

Form / Dissemination

Lulea University of Technology, Sweden
http://epubl.ltu.se/1402-1773/2008/332/LTU-CUPP-08332-SE.pdf

Source

Which training measures will prevent knee and ankle injuries? – A review

English Title

Vilka träningsmetoder förebygger skador i knä – och fotled inom idrott? – En litteraturstudie
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040

Doc.No

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2005

Year

Knobloch et al.

Author / Editor

proprioception should be integral part of school sport lessons e.g. 5-10 minutes during warm-up, twice a week

Education of basic technical skills in ball sports, keep up concentration during school sport lessons, proprioceptive training focusing on finger and ankle

which may be due to low technical skills and deficits in finger and ankle proprioception.

Football, Handball, Volleyball and Hockey) account for a very high number of school sport injuries. In particular ankle and finger injuries occur frequently

Retrospective study analyzing the epidemiology of 2234 reported school sport injuries during one school year. The results show that ball sports (e.g.

Study
Online + print journal article

Form / Dissemination

Sportverletzung und Sportschaden 2005 (19): 82-88
http://www.thieme.de/fz/sport/index.html

Source

Prevention of School Sports Injuries – an Analysis of Different Ball Sports in 2234 Injuries

English Title

Prävention von Schulsportverletzungen – Analyse von Ballsportarten bei 2234 Verletzungen
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042

Doc.No

Multiple scientific validation

Validation

Germany
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Training & Physical Preparation

Category

2007

Year

Knobloch et al.

Author / Editor

legged landings

Balance training should include varying balance devices and other unstable surfaces, coming-off and landing on balance devices, education of ideal two-

handball and typical injury situations and mechanisms (e.g. single-leg landings), based on common literature are compendiously presented.

Article discussing the increase in dynamics in recent years and the related general demands of handball players. Furthermore injury incidences in

Education and information
Online + print magazine article

Landes Sport Bund 2007 (8): 16
www.lsb-niedersachsen.de

Injury Prevention in Handball

Verletzungsprävention im Handball
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Doc.No

Equipment & Facilities

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2009

Year

Kolodziej C.

Author / Editor

jumping technique, increasing body balance and body perception, educating coaches in prevention

Athletic conditioning in general, handball-specific enhancement of typical proprioception and conditioning programmes, promotion of safe landing and

and throwing technique, agility drills. The programme is frequently promoted during regional coaches education seminaries

exercises, combined tensing, strengthening and balancing, jump and landing drills, balance training with partner disturbance, catching, passing, falling

performance. The programme can be subdivided into eleven different groups of exercises: Structured warm-up and mobilisation, single-leg standing

Compilation of 49 handball-specific prevention exercises that can easily be integrated into (or adapted to) daily training of all age groups and all levels of

Bavarian Handball Federation
www.bhv-online.de

Source

Handball-specific prevention programme

Handballspezifisches Präventionsprogramm
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045
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Multiple scientific validation
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Denmark
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2007

Year

Kvorning et al.

Author / Editor

In handball it is necessary to distinguish between

jump performance.

Season attending strength training considering seasonal training periods and including exercises that improve balance, proprioception, flexibility and

presented and complemented by exemplary balance and proprioception exercises.

training effects of strength training. A differentiated strength training programme for the protection of the shoulder girdle, lower back and lower limb is

different phases of the season (Basic Training I, Basic Training II, Preparation, Competition) to ensure the correct training stimulus and (preventive)

always internalizes elements of proprioception, balancing, stretching/flexibility and plyometrics.

Book chapter emphasizing the preventive effects of strength training in ball sports. Strength training is divided into basic and advanced training and

Education and information
Online + print publication

Form / Dissemination

Title

English Title

IDRÆTSSKADEBOGEN (2007) 137-158
http://sitecore.dif.rove.dk/asp/publikationer_pdf.asp?pdfid=741

Strength training

Styrketraining
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1999

Year

Mayer, S.

Author / Editor

a week.

and technique elements of handball. During preparation exercises should be applied twice or three-times a week; during competition phase once or twice

Integration of strengthening/hypertrophy, coordination and procioceptive exercises into training routine. Exercises should reflect typical motor patterns

inter/intra-coordination programme and a proprioception programme for the shoulder girdle and the lower extremities respectively.

identified injury hotspots knee and shoulder has been developed. The programme is divided into three parts: A strengthening/hypertrophy programme, an

occurrence of injuries and muscular imbalances could be observed. On the basis of this information, a three-sided training programme focusing on

female players in two consecutive seasons are retrospectively surveyed with the help of a questionnaire. In this context, no interrelation between

outward rotators. In addition, occurrence of injuries, injury mechanisms, injury topography, time and place, severity and treatment of injuries of 125

Thesis aims at analysing muscular imbalances in female handball players, in particular imbalances of knee flexors and extensors and arm inward and

Form / Dissemination

University of Erlangen – Nürnberg, Germany

programme

English Title
Empiric study on injuries and muscular imbalances in semi-professional women’s handball and development of a preventive training

präventiven Trainingsprogramms

Empirische Untersuchung zu Verletzungen bzw. muskulären Dysbalancen im leistungsorientierten Damenhandball und Erstellung eines

89
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Germany
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2007

Year

Muschol et al..

Author / Editor

injuries. The shoulder programme should be supervised by physiotherapists.

is recommended, in particular for youth and women. Functional strengthening and mobilization of the shoulder girdle to reduce chronic pain and overuse

For the prevention of knee injuries a weekly applied preventive training programme, containing proprioceptive, strengthening exercises and jump training

evaluated.

injuries and shoulder injuries can be prevented. On the basis of observed risk factors and causes, reasonable preventive training programmes are

exhibiting a significantly higher incidence of cruciate ligament tears than males. Shoulder injuries in contrast are mainly chronic injuries. Both, knee

girdle. According to the discussed literature the knee joint is one of the most frequently affected body parts regarding acute injuries, with female athletes

This paper deals with the prophylaxis of acute and chronic injuries in handball players, focusing on the protection of the knee joint and the shoulder

Review
Online + print journal article

Form / Dissemination

Sportorthopädie / Sporttraumatologie 23 (2007): 11–18
http://www.sciencedirect.com/science/journal/0949328X

Source

Injury prophylaxis for knee joints and shoulder girdle in handball

English Title

Verletzungsprophylaxe für Knie und Schultergelenke im Handball
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Norway
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2003

Year

Myklebust et al..

Author / Editor

good compliance among the players.

Prevention of ACL injuries is possible with the use of neuromuscular training in female elite team handball players, but successful prevention depends on

ligament injury prevention programme compared with those who did not.

supervised regular execution of the programme. In the elite division, the risk of injury was reduced among those who completed the anterior cruciate

exercises and should be applied three times weekly during a 5- to 7-week training period and then once a week during the season. Physiotherapists

video, posters, six balance mats, and six wobble boards. The three-sided prevention programme consisted of floor, balance mat and wobble board

female team handball players from Norway’s top three divisions over three consecutive seasons. Participating teams were supplied with an instructional

Prospective intervention study assessing the effect of a neuromuscular training programme on the incidence of anterior cruciate ligament injuries in

Intervention study
Online + print journal article

Form / Dissemination

Clinical Journal of Sport Medicine, 13: 71–78
http://www.cjsportsmed.com

Seasons

English Title
Prevention of Anterior Cruciate Ligament Injuries in Female Team Handball Players: A Prospective Intervention Study Over Three

Seasons

Prevention of Anterior Cruciate Ligament Injuries in Female Team Handball Players: A Prospective Intervention Study Over Three

95

96

Wobble board exercises
Week 1: Two players standing two legged on the board throwing to each other
Week 2: Squats on two legs, then on one leg
Week 3: Two players throwing to each other, one foot on the board
Week 4: One foot on the board, bounding the ball with their eyes shut
Week 5: Two players, both standing on balance boards trying to push partner out of balance, first on two legs, then on one leg

Mat exercises
Week 1: Two players standing on one leg on the mat throwing to each other
Week 2: Jump shot from a box (30–40 cm high) with a two-foot landing with flexion in hip and knees
Week 3: “Step” down from box with one-leg landing with flexion in hip and knee
Week 4: Two players both standing on balance mats trying to push partner out of balance, first on two-legs, then on one leg
Week 5: The players jump on a mat catching the ball, then take a 180° turn on the mat

Floor exercises
Week 1: Running and planting, partner running backwards and giving feedback on the quality of the movement, change position after 20 s
Week 2: Jumping exercise—right leg–right leg over to left leg–left leg and finishing with a two-foot landing with flexion in both hips and knees
Week 3: Running and planting (as in week 1), now doing a full plant and cut movement with the ball, focusing on knee position
Week 4: Two and two players together two-leg jump forward and backwards, 180° turn and the same movement backwards;
partner tries to push the player out of control but still focusing on landing technique
Week 5: Expanding the movement from week 3 to a full plant and cut, then a jump shot with two-legged landing

TABLE 1. Final anterior cruciate ligament injury prevention program

Source
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Multiple expert recommendation
Single expert recommendation
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057
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Multiple scientific validation
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Norway
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2003

Year

Olsen, OE

Author / Editor

applied as warm-up before each workout. Some of the exercises can even be before matches (balance exercises just before the training).

in the programme. Proper technique in the execution of all exercises is essential and should be supervised by the coaches. The programme should be

Exercises that improve landing, jumping, cutting and planting technique. In Addition, balancing and strengthening exercises should be applied as shown

training. The programme is divided into four parts: Structured warm-up, balance exercises, technique training, balance exercises and strengthening.

Handball Federation has developed a programme for the prevention of these injuries, which can be applied during warm-up phase of normal handball

Knee and ankle injuries account for approximately half of all acute injuries in junior handball. Oslo Sports Trauma Centre in collaboration with Norway's

Education and information
Online + print magazine article

Form / Dissemination

Håndball Magasinet, 4 (2003): 42-45
http://www.klokavskade.no/upload/Nyheter/dokumenter/H%C3%A5ndballmagasinet_4245.pdf

Better handball – And without injuries

Bedre håndball - og uten skader

97

98

Warm-up exercises
Jogging end to end
Backward running with sidesteps
Forward running with knee lifts and heel kicks
Sideways running with crossovers
Sideways running with arms lifted
Forward running with trunk rotations
Forward running with intermittent stops
Speed run
Technique
Planting and cutting movements
Jump shot landings
Balance
(On a balance mat or wobble board, one exercise during each
training session; 4 minutes and 2×90 seconds each)
Passing the ball (two leg stance)
Squats (one or two leg stance)
Passing the ball (one leg stance)
Bouncing the ball with eyes closed
Pushing each other off balance
Strength and power
(2 minutes and 3×10 repetitions each)
One quadriceps exercise:
Squats to 80° of knee flexion
Bounding strides
Forward jumps
Jump shot—two legged landing
“Nordic hamstring lowers
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Multiple expert recommendation
Single expert recommendation
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Norway
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2004

Year

Olsen et al..

Author / Editor

focusing on the “knee-over-toe” position and on 2-feet landing after jump shots.

Exercises improving balance, awareness, and knee control during standing, running, cutting, jumping, or landing. In addition, sports-specific exercises

internal rotation of the tibia. The results from the video analysis and questionnaire data were similar.

mechanism appeared to be the same, a forceful valgus collapse from a position in which the knee is close to full extension combined with external or

cruciate ligament injuries in team handball were identified: Planting/cutting manoeuvres and one-legged jump shot landing. In both cases, the injury

the 1998-1999 season to compare the injury characteristics between player recall and the video analysis. Two main injury mechanisms for anterior

playing situations. In addition, 32 anterior cruciate ligament-injured players in the 3 upper divisions in Norwegian team handball were interviewed during

seasons (1988-2000). Three medical doctors and 3 national team coaches systematically analyzed these videos to describe the injury mechanisms and

A descriptive video analysis on 20 videotapes of anterior cruciate ligament injuries from Norwegian or international competition, collected from 12

Study
Online + print journal article

Form / Dissemination

American Journal of Sports Medicine 2004; 32; 1002
http://ajs.sagepub.com/

Source

Injury Mechanisms for Anterior Cruciate Ligament Injuries in Team Handball. A Systematic Video Analysis

English Title

Injury Mechanisms for Anterior Cruciate Ligament Injuries in Team Handball. A Systematic Video Analysis
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2005

Year

Olsen et al...

Author / Editor

in players aged 10-12 years. Furthermore, preventive training should also be routine in training programmes for adolescents.

on technique (cutting and landing movements) and balance training (on wobble boards, mats or similar equipments) should already be implemented

ankle control during landing and pivoting movements prevents knee and ankle injuries among youth athletes. It is suggested that programmes focusing

A structured warm-up programme containing agility, balance, strength and playing technique exercises, designed to improve awareness and knee and

limb injuries, acute knee or ankle injuries, and acute knee and upper limb injuries.

(19%) were overuse injuries. Significantly fewer injured players were observed in the intervention group than in the control group for injuries overall, lower

season, 262 (14%) of the 1837 players who were included in the study contracted a total of 298 injuries. Of these, 241 (81%) were acute injuries and 57

Thus, it is not possible to determine exactly which part of the programme may be effective in preventing injuries. During the monitored eight month

handball, volleyball and football, considering agility, balance, strength, awareness of vulnerable positions of the knee and ankle and playing technique.

young people participating in sports. The exercises used in the programme were developed on the basis of previous intervention studies in team

Cluster randomised controlled trial investigating the effect of a prevention programme designed to reduce the incidence of knee and ankle injuries in

RCT
Online + print journal article

Form / Dissemination

British Medical Journal 2005;330;449
http://bmj.com/

Source

Exercises to prevent lower limb injuries in youth sports: cluster randomised controlled trial

English Title

Exercises to prevent lower limb injuries in youth sports: cluster randomised controlled trial

100

101

Warm-up exercises
Jogging end to end
Backward running with sidesteps
Forward running with knee lifts and heel kicks
Sideways running with crossovers
Sideways running with arms lifted
Forward running with trunk rotations
Forward running with intermittent stops
Speed run
Technique
Planting and cutting movements
Jump shot landings
Balance
(On a balance mat or wobble board, one exercise during each
training session; 4 minutes and 2×90 seconds each)
Passing the ball (two leg stance)
Squats (one or two leg stance)
Passing the ball (one leg stance)
Bouncing the ball with eyes closed
Pushing each other off balance
Strength and power
(2 minutes and 3×10 repetitions each)
One quadriceps exercise:
Squats to 80° of knee flexion
Bounding strides
Forward jumps
Jump shot—two legged landing
“Nordic hamstring lowers

Source

recommendation

Preventive

Summary

English Title

Title

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

081

Doc.No

Multiple scientific validation

Validation
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Oslo Sports Trauma Research Centre

Author / Editor

prevent knee and ankle injuries; “Knee over toe” technique

application of balance, coordination, jump and strength exercises as part of warm-up routine in handball training (pre-seasonal, season-attending) to

Better preparation of athletes, in particular female athletes in view of typical injury situations and mechanisms (e.g. landings, side-cutting) Regular

regularly applied during warm-up of handball training routine. In addition, exercises can also be done at home.

conditioned athlete that can withstand these injuries. Thus, training measures focus on balance, coordination, jump and strength exercises that should be

prevention of injuries, in particular injuries of the lower extremities (i.e. knee and ankle injuries). Main idea of this programme is a better prepared, well-

The programme “skadefri” throws light on typical injury situations and mechanisms in handball and offers science-based training contents for the

Regardless of age and playing level, knee, ankle (acute) and shoulder (overstrain) injuries are the most common and most serious injuries in handball.

Education and information
Online, print, video/DVD and poster publication

Form / Dissemination

Senter for idrettsskadeforskning, Norway
www.skadefri.no

Preventing handball injuries

Slik Unngår Du Skader i Hånball
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Multiple scientific validation

Validation

Hungary
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2008

Year

Pánics et al..

Author / Editor

preventive measures can reduce the incidence of injuries in the lower extremities.

Propioceptive training improves the joint position sense in the knee joint in elite female handball players. These findings may explain in part how these

intervention team was significantly improved.

season. Players in the control team used a conventional warm-up before their training sessions. The proprioception sensory function of the players in the

programme was supervised by the assistant coach and conducted twice a week. It was performed before the training session during the whole handball

team handball, containing exercises to improve awareness and control of the knee and ankle position during standing, cutting, jumping and landing. The

kinetic chain positions). The exercises used in this intervention programme were developed on the basis of previous successful intervention studies in

end of the season (The JPS test measures the accuracy of position replication and can be conducted actively or passively in both open and closed

prescribed proprioceptive training programme while 19 players in the control team did not. Joint position sense was measured at the beginning and at the

Two professional female handball teams were followed prospectively during one season (2005/2006). 20 players in the intervention team followed a

Prospective cohort study determining the contribution of propioceptive training on the knee joint position sense among female team handball players.

Study
Online + print journal article

Form / Dissemination

British Journal of Sports Medicine 2008;42;472-476
http://bjsm.bmj.com/

Source

Effect of proprioception training on knee joint position sense in female team handball players

English Title

Effect of proprioception training on knee joint position sense in female team handball players
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Germany
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2003
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Petersen et al..

Author / Editor

training routine should be easy-to-handle and time-saving to increase compliance among coaches.

Furthermore, static and dynamic balance exercises and muscle strengthening should be included. The integration of the preventive programme into

A combined prevention programme in ball sports should provide information on typical sport-specific injury mechanisms and training principles.

elements from all programmes may be most effective.

similarities are discussed and lead to general recommendations for preventive programmes. It is assumed that a multifaceted approach combining

aims, contents and effects. These studies show that a reduction of ACL injuries in female team sport is possible. Thus, observed differences and

explanation for the high incidence of ACL injuries in female athletes. In the following four different prevention programmes are summarized by sport,

planting/cutting manoeuvres. However, there is evidence that gender specific differences in coordination and neuromuscular control may be an

Approximately 70% of these injuries occur without direct contact to another player. Most frequent situations are jump shot landing, stopping and

A number of epidemiological studies have shown that the rate of ACL ruptures in female athletes is 2.4 to 9.5 times higher than in male athletes.

Review
Online + print journal article
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Sportorthopädie / Sporttraumatologie 19, 105–109 (2003)
http://www.sciencedirect.com/science/journal/0949328X

Source

Prevention of ACL ruptures in pivoting sports: A review of literature
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Prävention von Rupturen des vorderen Kreuzbandes im Ballsport: eine Literaturübersicht
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Petersen et al..

Author / Editor

players

Proprioceptive and neuromuscular training may be appropriate for the prevention of knee and ankle injuries among female European team handball

intervention group compared with the control group. However, there was no statistical difference between overall lower extremity injury rates.

to increase difficulty and the motivation of the participants. The results show a tendency towards a lower rate of non-contact ACL injuries in the

teaching the necessary knowledge and techniques to carry out these exercises. The exercises were combined with handball specific throwing exercises

comprised proprioceptive and jump exercises, preceded by an initial instruction in motivation for and awareness of injury-prevention strategies and

10 min training sessions with a frequency of three times per week and the competition period with a frequency of once per week. The programme

incidence of handball injuries, just conducting their normal training programme. The prevention programme included an eight-week preseason period of

proprioceptive and neuromuscular training programme while the control group (142 players) was briefed to take part in an epidemiologic study on the

during one single season. Coaches, trainers and/or physiotherapists of ten female handball teams (134 players) were instructed to follow a

Prospective case-control study evaluating the effects of a prevention programme on the incidence of injuries in female European team handball players

Study
Online + print journal article

Form / Dissemination

Archives of Orthopaedic and Trauma Surgery (2005) 125: 614–621
http://www.springerlink.com/content/101491/?p=f2d9bf7816b14f7aa2c7e7fb321a5b28&pi=0
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A controlled prospective case control study of a prevention training program in female team handball players: the German experience
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A controlled prospective case control study of a prevention training program in female team handball players: the German experience
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2005
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Petersen et al..

Author / Editor

adaptation can increase compliance among athletes and coaches.

technique of typical motor patterns, strengthening. Furthermore, these contents should be integrated into regular warm-up routine. A sport-specific

A prevention programme should consider information on sport-specific injury mechanisms, proprioceptive exercises, jump exercises to improvie

preventive effect.

injuries. A universal prevention strategy has not been tested so far, but there is evidence that a combination of different strategies may maximize the

which are discussed in the second part of this article, have shown that specific training programmes can significantly reduce the incidence of ACL

differences in coordination and neuromuscular control may be an explanation for the high incidence of ACL injuries in female athletes. Various studies,

hormonal or anatomical differences between males and females contribute to the different rate of ACL injuries but there is evidence that gender specific

athletes. ACL ruptures occur predominantly in non-contact situations during jump shot landing, stopping and planting/cutting manoeuvres. It is unclear if

ruptures in female athletes. There is a consensus that female athletes have a 2.4 to 9.5 times higher risk to suffer an ACL rupture compared to male

In the first part the review discusses the current epidemiological literature, summarizing incidences, mechanism and possible predispositions of ACL

Review
Online + print journal article
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Deutsche Zeitschrift für Sportmedizin 56, 6 (2005): 150-164
http://www.zeitschrift-sportmedizin.de/
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Part 2: Prevention Strategies and Prevention Programs
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Anterior Cruciate Ligament Ruptures in Female Athletes. Part 1: Epidemiology, Injury Mechanisms, and Causes

Teil 2: Präventionsstrategien und Präventionsprogramme

Rupturen des vorderen Kreuzbandes bei weiblichen Athleten. Teil 1: Epidemiologie, Verletzungsmechanismen und Ursachen
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2007

Year

Pieper et al..
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imbalances leading to acute and/or overuse injuries

Well-aimed muscle hypertrophy training and increased proprioception can protect the shoulder girdle and the lower back against instability and muscular

Chronic pain mainly affects the shoulder, spine, and the knee. Taking these figures into consideration basic preventive recommendations are given.

fingers are most frequently affected by injuries. The rate of anterior cruciate ligament injuries is significantly higher in female athletes than in males.

and female players of different age groups and performance levels are discusses regarding injury type and topography. In handball, ankle, knee and

This paper presents epidemiological data from current literature focusing on acute injuries and chronic pain in team handball players. Studies on male

Review
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Sportorthopädie / Sporttraumatologie 23, 4–10 (2007)
http://www.sciencedirect.com/science/journal/0949328X
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2008
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Pokorný et al.

Author / Editor

weak muscles.

Reduction of muscular imbalances improves movement performance and reduces acute injuries. Stretching of shortened muscles and strengthening of

performance.

showed a lower frequency of acute injuries and functional disorders. In addition, male participants of the intervention improved their movement

their normal training. Before and after testing, muscle function (e.g. Janda-test) and movement performance were measured. The intervention group

conducted an additional daily home training programme (4 stretching exercises, 4 strengthening exercises) while the control group (N=24) only followed

disorders. Over a period of ten months an intervention group, consisting of 23 male and female players from the highest Czech handball league,

Case-control study examining the preventive effect of a physiotherapy-driven training programme in view of reducing acute injuries and functional
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Charles University Prague, Czech Republic

Source

Experience with prevention of sport related injuries in Czech Handball
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Experience with prevention of sport related injuries in Czech Handball
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2008
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Renstrom et al.
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in the training period. In some sports this would be at the age of 6–10 years.

athletes and coaches) are essential criteria for a successful programme. Ideally, these prevention programmes should be introduced as early as possible

should be on performance of the hip-knee-foot line and ‘‘kissing knees’’ should be avoided. Sustainability and compliance (e.g. acceptance among

integrated into warm-up routine of the regular training. When properly executed they can serve to enhance performance and prevent injuries. Focus

Preventive training programmes should include strength and power exercises, neuromuscular training, plyometrics and agility exercises: They should be

particular for young female athletes.

factors include anatomical, hormonal and neuromuscular risk factors. Well-designed injury prevention programmes reduce the risk of ACL injuries for athletes, in

as either internal or external to an individual. External risk factors include type of competition, footwear and surface, and environmental conditions. Internal risk

management including surgery and conservative management; and (5) identify areas for further research. The risk factors for ACL injury have been considered

critically evaluate high quality studies of injury mechanics; (3) consider the key elements of successful prevention programmes; (4) summarise clinical

male athletes: Thus, the IOC Medical Commission invited a multidisciplinary group of ACL expert clinicians and scientists to (1) review current evidence (2)

programmes have been introduced. Female athletes have a higher incidence of ACL injuries in team sports such as basketball and team handball compared to

According to current research the incidence of anterior cruciate ligament injury remains high in young athletes despite the fact that some successful prevention

Review, Consensus statement
Online + print journal article
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British Journal of Sports Medicine 2008; 42: 394–412
http://bjsm.bmj.com/
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Non-contact ACL injuries in female athletes: an International Olympic Committee current concepts statement
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Non-contact ACL injuries in female athletes: an International Olympic Committee current concepts statement
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technical, coordinative and cognitive handball elements 3. an individual / position-specific preparation for typical injury mechanisms should be applied.

recommendation

Frequency, intensity and contents depend on season phase and individual status of athlete.

training session. In addition, a regular structured prevention programme containing 1. basic strengthening 2. advanced strengthening with integral

An appropriate warm-up including activation, mobilization/stretching and preventive exercises (e.g. proprioception, balancing) is obligatory for each

66% in amateurs is demonstrated. In addition, the number of players missing a game could be reduced to one fourth (amateurs).

Results confirm a significant decrease in overall injuries for professional and amateur players. A reduction of overall injuries by 50% in professionals and

Level of difficulty is progressively increased. Players’ anamnesis/condition/status is individually monitored and supervised and training thereby adapted.

opposition, contact situations, falls)

3. Position-specific / individual training of typical situations commonly leading to injuries (e.g. feints, acceleration and stop control, throwing with

2. Advanced strengthening for core, upper and lower extremities focusing on implementing cognitive, technical and coordinative skills with ball

1. Basic strengthening and stabilizing programme for the core as well as for upper and lower extremities, designed for all players

the introduction of a specific prevention training programme. The PROTBAL training programme consists of three components:

Spanish professional and one Spanish amateur men’s handball team during three (amateurs) and four (professionals) consecutive seasons, considering

training and competition. Ankle and hand injuries are predominant, followed by knee and shoulder injuries. This paper provides injury data of one
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Rivilla, J.
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Injuries in handball are a major problem. About one to three players of a professional team are permanently injured and thus not able to participate in

Education and information
Presentation / Author’s contribution / Video
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Polytechnic University of Madrid, Spain
http://balonmanointeligente.blogspot.com/
http://www.youtube.com/watch?v=ZyBXXPJYeeQ
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A specific programme for total protection in handball: PROTBAL
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Programa Específico de Protección Total en Balonmano : PROTBAL
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with lateral (cutting) manoeuvres, avoiding excessive genu valgum at the knee on landing and squatting, strengthening of the core, hamstrings, gluteus

recommendation

medialis and hip abductor, increasing dynamic balance ability and addressing proper deceleration techniques by the means of agility drills.

when emphasizing proper landing technique. Landing softly on the forefoot and rolling back to the rear foot, engaging knee and hip flexion on landing and

A prophylactic neuromuscular and proprioceptive training programme may have direct benefit in decreasing the number of ACL injuries in female athletes

protocols from team sports are summarized and discussed to find mutual elements and inherent activities that may be considered essential.

step/stop deceleration, cutting movements, sudden change of direction, landing from a jump with inadequate knee and hip flexion. 12 ACL prevention

involving contact from an outside force such as an opposing player. The mechanism of non-contact ACL injury in team sports commonly involves a one-

described recently. There are two types: contact and non-contact. Approximately 70% of all reported ACL injuries are non-contact in origin, the remainder

neuromuscular and proprioceptive training programme to decrease ACL injuries in female athletes. The mechanisms of ACL injuries have been

Preventive
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Silvers et al.
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The relationships of gender, age and training to the incidence of anterior cruciate ligament injury are pivotal to developing a comprehensive

Review
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Form / Dissemination

British Journal of Sports Medicine 2007; 41; i52-i59
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Prevention of anterior cruciate ligament injury in the female athlete
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Prevention of anterior cruciate ligament injury in the female athlete

117

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based
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elements as integral part of the warm-up routine. During pre-season the programme should be included in each session, during regular season twice a

recommendation

week.

proper jumping and landing technique. It is recommended to pick up 5-6 exercises per session covering knee and shoulder stabilisation and coordination

Training programme consisting of 12 basic exercises dealing with stabilisation of the core and shoulder girdle, balancing and coordination practices and

weights

start in young players aged 10-12 years. For older athletes, which are familiar with correct technique, exercises can be intensified e.g. by additional

mainly dedicated to coaches. The programme is designed be an integral part of the regular warm-up routine during handball training and should already

exercise programme for the prevention of knee and shoulder injuries, focusing on a better athletic preparation of handball players. The present CD is

injuries, in particular knee and shoulder injuries. On the basis of scientific proved prevention measures the Swedish handball federation developed an

Current literature on epidemiology, injury situations and mechanisms in handball shows that there is an urgent need to protect handball players from
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Knee and shoulder controll – Do it better – Handball practices
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Wedderkopp et al.
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and reliable test needs to be developed to determine if any player needs special attention due to impaired balance and proprioception.

Specific training of balance and proprioception may have an important role in the prevention of injuries in young female handball players. A suitable, valid

group. However, it is unclear whether the balance training or the regular warm-up was the major stimulus in reducing injury rates.

71% during practice. In addition, the players in the control group had a 5.9 times higher risk of acquiring an injury than the players in the intervention

decreased the numbers of both traumatic and overuse injuries significantly. The differences in injuries between the groups were 80% during games and

per muscle group to ensure a thorough warm-up and training of all muscle groups. The results indicated that using the intervention programme

on lower extremities but also considering upper extremities. Beside the ankle disc training, participating coaches were instructed to use at least 1 activity

programme included physiotherapy-driven exercises consisting of ankle disc training and functional stabilisation of major muscle groups not only focusing

study, randomly assigned to either the intervention (111 players, 11 teams) or control group (126 players, 11 teams). The applied intervention

injuries in young female players in European handball, with special emphasis on injuries in the lower extremities. Twenty-two teams participated in this

happen without any external cause The aim of this study was to investigate the effect of an intervention programme designed to reduce the number of

Young female players in European handball have a very high injury incidence, up to 50 injuries per 1000 hours of game. More than half of these injuries

RCT
Online + print journal article

Form / Dissemination

Scandinavian Journal of Medicine & Science in Sports 1999: 9: 41-47
http://www3.interscience.wiley.com/journal/118521374/home
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Prevention of injuries in young female players in European team handball. A prospective intervention study
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Prevention of injuries in young female players in European team handball. A prospective intervention study
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Adding ankle disc training to this training programme reduces the number of injuries even more, in particular the number of moderate and major injuries.

A reduction of the injury incidence in young female handball players by means of a warm-up programme with functional strength training is possible.

significantly less moderate and major injuries.

without ankle disc training had a significantly higher number of traumatic injuries. In addition, the group using the combined training programme had

cluster randomized either to the combined programme or to the single intervention programme. The group applying the single intervention programme

programme consisting of ankle disc and functional strength training with a single functional strength training programme. 16 handball teams participated,

was due to the functional strength training or to the training with the ankle disc. Thus, the primary aim of this study was to compare a combined

combining the use of an ankle disc with functional strength training. However these studies we were not able to discriminate whether the preventive effect

Previous studies have shown that it is possible to prevent injuries in young female players in European handball by applying a training programme

RCT
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Scandinavian Journal of Medicine & Science in Sports 2003: 13: 371–375
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Athletes, in particular in young female athletes under 18 years of age.

Pre- and in-season neuromuscular training with an emphasis on plyometrics and strengthening exercises is effective in preventing ACL injury in female

always evident.

exercise protocols were found to be more essential than balancing. Nevertheless, in the present study, the positive effect of preventive exercise was

and in-season training was found to be more effective than either pre-season or in-season training alone. Plyometric and strengthening components of

female athletes. The favourable effect of training was more pronounced in subjects under 18 years of age, and for soccer rather than handball. The pre-

The most important finding of the present study was that neuromuscular preventive programs were found to be effective at preventing ACL injuries in

effect of a neuromuscular protocol on the prevention of ACL injury by performing a meta-analysis, and to identify essential factors by subgroup analysis.

neuromuscular differences. Of these three, only the neuromuscular component can be modified by preventive exercise. This paper aims at evaluating the

Female athletes are more prone to anterior cruciate ligament injury than their male counterparts, presumably because of anatomical, hormonal, and
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Knee Surgery, Sports Traumatology, Arthroscopy DOI 10.1007/s00167-009-0901-2
http://www.springerlink.com/content/0942-2056 (online first)
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A meta-analysis of the effect of neuromuscular training on the prevention of the anterior cruciate ligament injury in female athletes
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A meta-analysis of the effect of neuromuscular training on the prevention of the anterior cruciate ligament injury in female athletes
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neuromuscular adaptation during side-cutting manoeuvres can potentially reduce the risk for non-contact ACL injury.

Neuromuscular training increases EMG activity for the medial hamstring muscles, thereby decreasing the risk of dynamic valgus. This observed

enhanced as a result of the neuromuscular training.

markedly increased prelanding activity and landing activity electromyography (EMG) of the semitendinosus. Jumping performance was additionally

twice weekly for 18 weeks, and each exercise session lasted 20 minutes, supervised by physiotherapist and/or physical coaches. Neuromuscular training

jumping, and landing tasks with simultaneous ball handling and included exercises on wobble board and balance mats. The programme was performed

main focus of the exercises was to improve awareness and neuromuscular control of the hip, knee, and ankle muscles during standing, running, cutting,

neuromuscular training programme previously shown to reduce non-contact ACL injuries (originally developed at the Oslo Sports Trauma Centre). The

anterior cruciate ligament (ACL) injury. A total of 12 female elite soccer players and 8 female elite team handball players participated in a slightly modified

neuromuscular adaptation mechanisms elicited by this training during a standardised side-cutting manoeuvre known to be associated with non-contact

The present study aimed to implement neuromuscular training during a full soccer and handball league season and to experimentally analyse the
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Clinical Journal of Sport Medicine 2008;18:329–337
http://www.cjsportsmed.com
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the demands being made on top handball today

events (currently in January / December); Change in competition periods and cycles; Adjustment of training contents in the preparatory period to meet

Reduction of the number of matches by reducing the number of major events (WC, ECh, etc.); More rest days at major events; Change in timing of major

rehabilitation.

more priority than ever. In addition, there is a much greater need for regenerative measures, combined in many cases with interventions designed for

was recorded. Prevention and, above all, the players’ physical preparation for the physical stresses and strains of a playing season have to be accorded

may be regarded as typical of handball. However, compared with earlier studies, an increase in serious injuries (resulting in several weeks’ out of action)

describe the situation leading to the injury, and the resulting consequences. The injuries diagnosed during this tournament conformed to the pattern that

type of injury as well as its location. In addition, the respondents were asked to estimate the expected absence from training and/or competitions, to

injuries, regardless of whether they occurred during a match or a training session. For uniform reporting, a standardised code was used to describe the

EHF commissioned injury study during EHF Men’s Euro 2008 in Norway. Team physicians and other medical staff were asked to record all kinds of
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Webpage of the European Handball Federation
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Emphasizing the importance of fair play and strict refereeing for the prevention of injuries,

sports, except basketball, the team physician attributed a substantial proportion of contact injuries to foul play.

team sports. In basketball, field hockey, soccer, handball, and water polo, the majority of injuries were caused by contact with another player. In all these

the incidence and characteristics of injuries are not identical in all analysed sports, it can be concluded that injury prevention is a relevant issue in all

match, the physician of the participating teams or the official medical representative of the sport completed a standardized injury report form. Although

women’s team sport tournaments (e.g. soccer, handball, basketball, field hockey, baseball/softball, water polo and volleyball) were analyzed. After each

Analysis of the incidence, circumstances, and characteristics of injuries in different team sports during the 2004 Olympic Games. Injuries in men’s and

Cohort study
Online + print journal article
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American Journal of Sports Medicine, Vol. 34, No. 4, 565-576
http://ajs.sagepub.com/
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registration should be continued to survey as it can help to determine needs and possibilities for preventive interventions.

Fair Play is an essential aspect of injury prevention. Therefore, close cooperation with the referees is necessary to make handball a safer sport. Injury

physician and the injured player, but only 60% of these injuries were followed by a sanction of the referee.

contact with another player. Furthermore, during the investigated tournaments almost half of all injuries were caused by foul play as judged by the team

participating teams were asked to report all injuries after each match on a standardized injury report form. Most injuries (84%) were incurred due to

Cup 2003 and Men’s and Women’s Olympic Games 2004) were analyzed, using an established injury report system. The responsible physicians of all

during six international handball tournaments (Men’s World Cups 2001 and 2003, Women’s European Handball Championship 2002, Women’s World

Retrospective study that analyzed the incidence, circumstances and characteristics of handball injuries during major international tournaments. Injuries

Study
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Scandinavian Journal of Medicine & Science in Sports 2007: 17: 400–407
http://www3.interscience.wiley.com/journal/118521374/home

Source
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penalization of unfair play

Code of ethics for coaches and athletes focusing on fairplay, promoted in coaches’ education. Advanced qualification of referees, in particular regarding

injuries imply a clear pedagogic approach towards youth handball covering athletes’ and coaches’ behavior as well as sensitization of referees.

severity have been assessed in the light of socio-psychological aspects such as fairplay and risk-taking. Amount, severity and causes of observed

Exploratory study analysing the epidemiology of injuries in German youth handball by means of a retrospective questionnaire. Injuries situations and
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Institute for motor learning and motor science
http://www.ifbub.de/fileadmin/forschungsberichte/handballstudiezusf.pdf

Injuries in youth handball

Verletzungen im Jugendhandball
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Source

English Title

Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

087

Doc.No

Multiple scientific validation

Validation

Switzerland

Country

Training & Physical Preparation

Category

Year

Suva Accident Insurance Company

Author / Editor

Rewarding Fairplay; Educating a respectful way of play;

for the calculation of the ranking

senior competitions. The first two teams of the respective fairplay table are financially rewarded. Suspensions during competitive games are considered

that is collaborating with the Swiss Handball Federation annually advertises a Fairness-award for men’s and women’s handball teams in elite junior and

opponents. Providing a respectful way of play can help to reduce the risk of getting injured in contact situations by unfair play. A Swiss accident insurer

Team sports bear a certain risk of sports injuries, in particular team sports such as handball that are characterized by intensive physical contact with

Education and information
Online, print/poster publication

Form / Dissemination

Suva – Swiss accident insurer
http://www.suva.ch/home/suvaliv/kampagnen/kampagne_daenk_glaenk/handballfairness-preis.htm

Handball: SuvaLiv-Fairness award

Handball: SuvaLiv-Fairness-Preis
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C.

Equipment & Facilities

132

Title

recommendation

Preventive

Summary

Single expert recommendation

Multifaceted Approaches

Description

Multiple expert recommendation

006

Doc.No

Medical & Non-medical Support

Science-based

Single scientific validation

Technical & Political Approaches
Equipment & Facilities

Multiple scientific validation

Validation

Croatia

Country

Training & Physical Preparation

Category

2007

Year

Badel et al.

Author / Editor

sports involvement - the professional and the recreational alike.

Intraoral moutguards, in particular custom-made mouthguards, are recommended as an indispensable part of dental care dedicated to both levels of

best comfort during practice sessions and competitions.

in the prevention against injuries to the orofacial system. In addition, athletes clearly show a preference for custom-made mouthguards as they provide the

provide effective protection against dental and orofacial injuries. However, only the custom-made mouthguard has proved to be the most effective means

be differentiated: prefabricated, self-adapting and custom-made mouthguards. In general, all mouthguards worn during sports participation have proved to

78.8% of dental injuries while dental trauma and tooth loss amounted to 13.6%, temporomandibular joint trauma to 6.8%. Three types of mouthguards can

skating, biking, mountain biking, horseback riding, rugby, skateboarding and water polo. In handball, soft tissue lacerations have been determined in

of oral and dental injuries in American football, baseball, basketball, boxing, and other combat sports, ice-hockey, field-hockey, football, gymnastics, inline

Review of mouthguard programmes with the aim of raising awareness of the need for protective mouthguards. Starting with an epidemiological description

Review
Online + print journal article

Form / Dissemination

Kinesiology 39 (2007) 1:97-105
http://hrcak.srce.hr/kineziologija

Source

Dental / orofacial trauma in contact sports and intraoral mouthguard programmes

English Title

Dental / orofacial trauma in contact sports and intraoral mouthguard programmes
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Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

038

Doc.No

Multiple scientific validation

Validation

Turkey

Country

Training & Physical Preparation

Category

2005

Year

Kececi et al.

Author / Editor

Mouth guard use should be encouraged and/or mandated to prevent injuries.

intensified.

than volleyball athletes. In addition, the incidence of dental trauma in contact sports shows that the awareness and use of mouth guards must be

each athlete that participated voluntarily in this study. Results showed that taekwondo and handball athletes experienced significantly more dental trauma

Handball, volleyball and taekwondo. Additionally, awareness and use of mouth guards were also compared. A questionnaire was answered directly by

The purpose of this study was to investigate the incidence and type of dental injuries associated with three different sports among Turkish elite athletes:

Study
Online + print journal article

Form / Dissemination

Dental Traumatology 2005; 21: 76–79
http://www3.interscience.wiley.com/journal/120126157/issue

Source

Dental trauma incidence and mouthguard use in elite athletes in Turkey

English Title

Dental trauma incidence and mouthguard use in elite athletes in Turkey
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Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

Validation

039

Doc.No

Multiple scientific validation

USA

Country

Training & Physical Preparation

Category

2007

Year

Knapik et al.

Author / Editor

Mouthguard use should be promoted in sports activities where there is a significant risk of orofacial injury.

present.

protect against concussion was inconsistent, and no conclusion regarding the effectiveness of mouth guards in preventing concussion can be drawn at

indicated that the risk of an orofacial sports injury was 1.6–1.9 times higher when a mouthguard was not worn. However, the evidence that mouthguards

with no mouth guard, mouthguards composed of many types of materials reduce the number of fractured teeth and head acceleration. Meta-analyses

characteristics of all the modern materials can be manipulated to provide a range of favorable characteristics. Impact studies have shown that compared

mouth guards in preventing orofacial injuries and concussions. Among modern materials, none seems to stand out as superior to another since the

Three systematic reviews were conducted on the history of mouth guard use in sports, mouthguard material and construction and the effectiveness of

Review
Online + print journal article

Form / Dissemination

Sports Medicine 2007; 37 (2): 117-144
http://www.ingentaconnect.com/content/adis/smd

Source

Mouthguards in Sport Activities History, Physical Properties and Injury Prevention Effectiveness

English Title

Mouthguards in Sport Activities History, Physical Properties and Injury Prevention Effectiveness
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D.

Medical & Non-medical Support

136

E.

Multifaceted Approaches

137

Title

recommendation

Preventive

Summary

Review
Online journal article

Single expert recommendation

Multifaceted Approaches

Description

Multiple expert recommendation

Science-based

Medical & Non-medical Support

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

Validation

001

Multiple scientific validation

Finland

Country

Training & Physical Preparation

Category

2007

Year

Aaltonen et al.

Author / Editor

Doc.No

balancing and functional strength training by the means of a structured warm-up.

with or without balance board training seem to be most promising. Regarding the specific situation in handball, applied training programmes may focus on

In general, custom-made and prefabricated insoles, ankle orthoses, ankle stabilizers, outside-the-boot braces and multi-intervention training programmes

intervention training programmes, it is almost impossible to clarify which component is most effective or effective at all.

Common methodical problems of the reviewed investigations are the difficulties of blinding and controlling of confounding variables. Especially in all multi-

programmes deliver no homogenous results in preventing injuries. Shoes, warm-up, videos and stretching do not show evidence in reducing injuries.

injury prevention interventions: insoles, external joint supports, multi-intervention training programmes. Mouthguards and single balance board training

programmes, stretching and warm-up programmes, mouthguards, modified shoes and videos. Evidence of preventive effect was found for three types of

supports, single balance board training programmes, multi-intervention training programmes including balance boards, other multi-intervention training

sports, college sports, parachuting, basketball and alpine skiing. The review considers studies on prevention measures with regard to insoles, external joint

Systematic review of 32 randomized controlled trials with altogether 24931 participants. Kinds of sports covered: handball, football, volleyball, recreational

Form / Dissemination

Archive of Internal Medicine 15 (167), 1585-1592
www.archinternmed.com

Source

Prevention of Sports Injuries - Systematic Review of Randomized Controlled Trials

English Title

Prevention of Sports Injuries - Systematic Review of Randomized Controlled Trials
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Title

recommendation

Preventive

Summary

Review
Online journal article

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

Validation

002

Multiple scientific validation

Ireland

Country

Training & Physical Preparation

Category

2007

Year

Abernethy et al.

Author / Editor

Doc.No

added.

training, structured warm-up, sport-specific fitness and technique training show significant effectivity in reducing injuries - especially if educational forms are

In general, injury prevention strategies combining (preseason and season attending) functional flexibility and strength training, proprioceptive balance

effective. However, the evidence for the effectiveness of protective equipment in injury prevention is inconclusive and requires further assessment.

preseason conditioning, functional training, education, balance and sport-specific skills, which should be continued throughout the sporting season, are

protective equipment, specialist coaching, conditioning or neuromuscular training. It can be concluded that injury prevention strategies that focus on

badminton, basketball, netball, gaelic football, camogie, hurling and lacrosse) have been included, examining the effect of any preventive intervention e.g.

strategies in adolescent sport. Therefore twelve studies covering sports in Ireland (handball, athletics, hockey, rugby, football, swimming, tennis, squash,

This systematic review aimed to identify randomised controlled trials and controlled intervention studies that evaluated the effectiveness of preventive

Form / Dissemination

British Journal of Sports Medicine, 41, 627-638
www.bjsportmed.com

Source

Strategies to prevent injury in adolescent sport: a systematic review

English Title

Strategies to prevent injury in adolescent sport: a systematic review
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Title

recommendation

Preventive

Summary

003

Single expert recommendation

Multifaceted Approaches

Description

Multiple expert recommendation

Medical & Non-medical Support

Science-based

Single scientific validation

Technical & Political Approaches
Equipment & Facilities

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2003

Year

ARAG Sports Insurance

Author / Editor

Doc.No

of correct knee and foot position, appropriate shoes and flooring.

Structured warming-up and mobilisation before training and competition, improving the flexibility, core stability and handball specific coordination, promotion

Federation).

equipment is provided additionally. The contents have been developed in collaboration with the medical commission of IHF and DHB (German Handball

measures in the fields of flexibility, coordination, stabilisation and strengthening. General information on appropriate shoes, floor surfaces and protective

A six-page leaflet, based on experts’ knowledge and German epidemiology, giving information on typical injury mechanisms leading to exemplary training

Education and information
Print publication

Form / Dissemination

ARAG Allgemeine Unfallversicherung, Duesseldorf: 2003
www.arag-sport.de

Source

Injury prevention in handball Part 1: Measures to prevent knee and ankle injuries

English Title

Unfallverhütung im Handball Teil 1: Maßnahmen zur Vermeidung von Knie- und Sprunggelenksverletzungen
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Title

English Title

recommendation

Preventive

Summary

004

Single expert recommendation

Multifaceted Approaches

Description

Multiple expert recommendation

Medical & Non-medical Support

Science-based

Single scientific validation

Technical & Political Approaches
Equipment & Facilities

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2003

Year

ARAG Sports Insurance

Author / Editor

Doc.No

appropriate material and protective equipment. Beach and field handball are recommended for pre- and postseason conditioning. Call for Fair Play.

Structured warming-up and mobilisation before training and competition, improving joint flexibility, strengthening of hand, arm and shoulder muscles,

commission of IHF and DHB (German Handball Federation).

on taping, appropriate balls and protective equipment is provided additionally. The contents have been developed in collaboration with the medical

shoulder injuries, finally leading to exemplary training measures in the fields of flexibility, coordination, stabilisation and strengthening. General information

A six-page leaflet, based on experts’ knowledge and German epidemiology, giving information on typical injury situations and mechanisms o hand and

Education and information
Print publication

Form / Dissemination

ARAG Allgemeine Unfallversicherung, Duesseldorf: 2003
www.arag-sport.de

Source

Injury prevention in handball Part 2: Measures to prevent acute and chronic injuries of the hand and shoulder girdle

Schulterbereich

Unfallverhütung im Handball Teil 2: Maßnahmen zur Vermeidung von Verletzungen und Schäden im Hand- und

142

143

Title

recommendation

Preventive

Summary

009

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Technical & Political Approaches

Doc.No

Equipment & Facilities

Multiple scientific validation

Validation

Switzerland

Country

Training & Physical Preparation

Category

2004

Year

bfu

Author / Editor

fairplay.

Correct education of basic technical skills e.g. catching, throwing, dribbling, and jumping. Rising awareness of injury risks and their reduction. Promotion of

checklist for controlling the basic environment in ball games in school sports is promoted.

including faiplay. The second part includes eight sheets of exercises for self-guided learning. One of them directly concerned with handball. Finally, a

management in ball games, the teacher’s role, injury awareness, emphasising the game character, appropriate balls and materials, basics of ball games

pupils (aged 11-18) and teachers. It is divided into two main parts. The first part deals with general information on injury prevention and safety

13-page brochure covering the four most popular ball games in schools: basketball, football, volleyball and handball. The brochure is likewise addressed to

Education and information
Online publication

Form / Dissemination

bfu – Beratungsstelle für Unfallverhütung
http://www.bfu.ch/PDFLib/255_76.pdf

Source

Safety tool for safety promotion in schools – ball games

English Title

Unterrichtsblätter zur Sicherheitsförderung an Schulen - Ballspiele
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145

Title

recommendation

Preventive

Summary

Coaches‘ education
online publication

012

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Technical & Political Approaches

Doc.No

Equipment & Facilities

Multiple scientific validation

Validation

Switzerland

Country

Training & Physical Preparation

Category

2000

Year

Buholzer et al.

Author / Editor

e.g. ball boxes to avoid accidents caused by unattended balls.

protective equipment for knee and elbow, external joint support only during rehab, appropriate indoor shoes, Fair Play, optimisation of training organisation

Structured warm-up and cool-down, pre (10s) and post (20-30s) practise stretching and mobilisation, core stabilisation, plyometric / jump training,

jump training, defence and offensive drills, aimed at preventing joint injuries.

fairplay is promoted. Furthermore, the author presents a number of basic exercises, in the fields of warming-up, stretching / mobilisation, strengthening,

this coaching manual consisting of general advices for safety management regarding appropriate equipment and behaviour. Additionally, education of

Injuries in handball mainly affect the joints. Therefore, the author developed (in collaboration with Swiss Handball Federation and Suva Accident Insurance)

Form / Dissemination

Suva - Schweizerische Unfallversicherungsanstalt
https://wwwsapp1.suva.ch/sap/public/bc/its/mimes/zwaswo/99/pdf/88138_d.pdf

Source

“Mind your joints”: Handball manual for coaches

English Title

Dänk a Glänk: Handball-Manual für Trainerinnen und Trainer.
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147

148

Source

English Title

Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

024

Doc.No

Multiple scientific validation

Validation

Switzerland

Country

Training & Physical Preparation

Category

2006

Year

Dittert et al.

Author / Editor

Outdoor training of typical handball movements with MBT shoes in addition to regular training sessions may help in preventing foot and ankle injuries.

training sessions.

and cutting) are conducted wearing the MBT shoes. Exercises are intended to be practiced outside the gymnasium, in addition to normal handball

The Masai Barefoot Technology (MBT) combines training and therapy devices in form of a shoe. Typical movement patterns of handball (e.g. jumping

Information, commercial
Online + print publication

Form / Dissemination

Masai Barefoot Technology
http://www.mbt-history.com/history/newsbilder/CH/BookletAndyDittert20040617_1.pdf

Masai Barefoot Technology in handball

MBT im Handball

149

150

Source

English Title

Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

035

Doc.No

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2002

Year

Hübner et al.

Author / Editor

risks and their reduction. Appropriate conditioning as premise for playing handball. Appropriate equipment (e.g. shoes, balls) and safe facilities.

Correct education of basic technical skills e.g. catching, throwing, dribbling and coordination training to improve perception. Rising awareness of injury

reducing these cases.

coordination exercises). Based on epidemiological studies in school sports typical injury situations are discussed, followed by methodical approaches in

(e.g. appropriate equipment and facilities) and for the stepwise education of basic technical skills (e.g. proper catching, passing technique and

wide variety of games and practices and a selective education of perceptional skills. Recommendations are given for environmental safety management

Handout for teachers promoting basic methodological aspects in teaching handball at school. Central ideas are a game-oriented education of handball, a

Education and information
Online + print publication

Form / Dissemination

Federation of German statutory accident insurers
http://regelwerk.unfallkassen.de/regelwerk/data/regelwerk/s_inform/SI_8071.pdf

Teaching handball attractive and safe

Handball – attraktiv und sicher vermitteln
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Title

recommendation

Preventive

Summary

Thesis
Print publication

043

Doc.No

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Multiple scientific validation

Validation

Deutschland

Country

Equipment & Facilities

Technical & Political Approaches

Training & Physical Preparation

Category

2007

Year

Kreische et al.

Author / Editor

Combined ankle injury prevention strategy, composed of (soft) ankle bracing and additional stabilization and proprioception training

heterogeneous study designs and the lack of blinding and compliance impede general conclusions.

on unstable devices) tend to become more popular in sports injury prevention and provide scientific evidence in reducing ankle injuries even though

preventing ankle injuries, in particular in athletes with previous ankle injuries. However, proprioception and coordination training (e.g. balancing exercises

exclude all possibility of a decrease in proprioceptive motor skills, external ankle stabilization in terms of ankle braces, orthoses and taping may assist in

considers 44 studies on ankle stabilizing measures e.g. orthoses, taping, shoes and proprioceptive training for a meta-analysis. Although one cannot

and numerous jumping and landing actions e.g. handball, basketball, football and volleyball. Based on a literature research (Pubmed, Medline) this thesis

Ankle injuries are very common in sports and leisure activities. They occur more frequently in sports which are characterized by quick direction changes

Form / Dissemination

University of Würzburg, Germany

Source

Stabilization to prevent ankle injures – a meta-analysis

English Title

Stabilisierung zur Verletzungsprävention am Sprunggelenk – eine Metaanalyse
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Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

047

Doc.No

Multiple scientific validation

Validation

Switzerland

Country

Training & Physical Preparation

Category

2006

Year

Lieger et al.

Author / Editor

protection plan for handball players of all ages appears to be an appropriate goal to achieve.

Athletes as well as coaches should be informed about the high risk of oral injuries when performing contact sports. Therefore, the initiation of a mouth-

use in sports demonstrates that a commitment by team dentists and officials is required.

interviewed players, despite high injury rates (48%). The large discrepancy between the acceptance of the mouth guard by officials and athletes and its

and officials concerning the use of mouth guards during sport activities. In handball, there was no need to use a mouth guard according to the

occurrence of orofacial and cerebral injuries in different sports (i.e. handball, ice hockey, basketball and football) and to survey the awareness of athletes

As sporting accidents are one of the most common causes of facial injuries, the objective of this questionnaire based study was to measure the

Study
Online + print journal article

Form / Dissemination

Dental Traumatology 2006; 22: 1–6
http://www3.interscience.wiley.com/journal/118537215/home

Source

Orofacial/cerebral injuries and the use of mouthguards by professional athletes in Switzerland

English Title

Orofacial/cerebral injuries and the use of mouthguards by professional athletes in Switzerland
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Title

Category

recommendation

Preventive

Summary

Study
Print journal article

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Equipment & Facilities

Technical & Political Approaches

049

Multiple scientific validation

Validation

Germany

Doc.No

Strengthening and stretching exercises for lower extremities, hyperemising measures, massage, tape, orthoses and shoes with high upper

found in lower extremities, in particular knee- and ankle joints.

literature into consideration the authors analyses aetiology, localisation, prevention and therapy of typical injuries in handball. Highest injurie rates are

This paper gives a report on a retrospective study, documenting 409 injuries during national and international handball competitions. Taking recent

Form / Dissemination

Deutsche Zeitschrift für Sportmedizin 42 (10), 1991: 432-438

Training & Physical Preparation

1991

Aetiology, localization, therapy and prevention of typical injuries in handball

Source

Year

Country

Author / Editor
Luck et al.

English Title

Ätiologie, Lokalisation, Therapie, und Prävention typischer Verletzungen in der Sportspielart Handball
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Source

recommendation

Preventive

Summary

English Title

Title

048

Doc.No

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Multiple scientific validation

Validation

Deutschland

Country

Equipment & Facilities

Technical & Political Approaches

Training & Physical Preparation

Category

1996

Year

Luck et al.

Author / Editor

chronic injuries before returning to play, discussing head protection for goalkeeper, proper floors/surfaces, appropriate warm-up

Education of landing and falling technique, shoes with high upper, orthoses and external ankle bracing, ensure complete rehabilitation after acute and

contact, surface condition), general recommendations on methodical and sports-medical countermeasures are given.

topography are pointed out. Based on author’s experience regarding mechanisms and situations leading to these injuries (e.g. landing, opponent’s

Description of anthropometric and physiological characteristics and demands of handball players. In addition, handball-specific injuries and their

Education and information
Print journal article

Form / Dissemination

Deutsche Zeitschrift für Sportmedizin 47, (9) 1996: 479-482

Sports medical aspects in handball

Sportmedizinische Aspekte des Handballsports
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Title

recommendation

Preventive

Summary

Study
Print magazine article

Form / Dissemination

051

Doc.No

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Multiple scientific validation

Validation

Germany

Country

Equipment & Facilities

Technical & Political Approaches

Training & Physical Preparation

Category

2003

Year

Mayer, S.

Author / Editor

(e.g. mechanisms, situations, severity) of proceeding injuries in respective athletes

Stabilisation of shoulder girdle, core training, taping and orthoses, to individualise preventive training programmes one should consider the background

studies and finally leading to general recommendations regarding prevention and rehabilitation.

German league). Incidences, topography and severety of typical injuries in handball are given, indicating an increase in injuries compared to older

This magazine article refers to a retrospective questionnaire-based study on the epidemiology of 14 semi-professional women’s handball teams (2nd

Leistungssport (2) 2004: 40-44

Source

Injuries, prevention and rehabilitation in semi.professional women’s handball.

English Title

Verletzungen, Prävention, Rehabilitation im leistungsorientierten Damenhandball
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Title

Source

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

056

Doc.No

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2004

Year

Oehlert et al.

Author / Editor

non-contact injuries.

Contact injuries may be reduced by strict refereeing. Inclusion of coordination elements into the handball training is recommended for the reduction of

players were affected (97%). 86% of the injuries accomplished by contact.

followed by the left (N = 13) and right (N = 9) outside position. The injured players were mostly in the offense (84%), and in the majority of cases the field

limb (N = 15), thorax and abdomen (N = 9) and the upper limb (N = 9). Regarding injury position, most injuries happened in the midfield (N = 20),

region, field position, contact/non-contact, offense/defense, field player/goal keeper. Most affected body part was the head (N = 20) followed by the lower

Video-based analysis of 59 injury situations and mechanisms in the Men’s Olympic handball tournament 1992 in Barcelona. Main parameters were body

Study
Online + print journal article

Form / Dissemination

Sportverletzung / Sportschaden 2004; 18: 80-84
http://www.thieme.de/fz/sport/index.html

Injuries in Handball: a Video Analysis

English Title

Verletzungen im olympischen Handballturnier: eine Videoanalyse
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Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

058

Doc.No

Multiple scientific validation

Validation

Norway

Country

Training & Physical Preparation

Category

2003

Year

Olsen et al..

Author / Editor

use of hand glue should be considered.

developing new shoe types; Cleaning and maintenance routines should be developed to maintain conditions as constant as possible; Limitations on the

be established; Shoe manufacturers should be encouraged to take safety issues, not only performance characteristics, into consideration when

different types of shoes to match the floors on which they will compete; Regulations that limit the maximum friction allowed for new sports floors should

Information about the friction characteristics of each venue should be made available to the athletes; Players should be encouraged to have at least two

artificial floors.

men on artificial floors, while there was no gender difference on wooden floors. It is assumed that the increased risk results from the high friction on some

ACL injury for women appears to be higher on artificial floors than on wooden floors. Consequently, the ACL injury rate was higher for women than for

regular league games (men: 9; women: 44), where reliable knowledge on floor types was given. The main observation of this study was that the risk of

and women in Norwegian team handball during seven seasons (1989–2000). A total of 174 ACL injuries have been recorded, and of these 53 occurred in

between two different floor types – wooden floors and artificial floors. ACL injuries have been recorded prospectively from the three top divisions for men

The present study was based on injury data collected as part of three previous studies. The purpose of this study was to compare the ACL injury rate

Study
Online + print journal article

Form / Dissemination

Scandinavian Journal of Medicine & Science in Sports 2003: 13: 299–304
http://www3.interscience.wiley.com/journal/118521374/home

Source

Relationship between floor type and risk of ACL injury in team handball

English Title

Relationship between floor type and risk of ACL injury in team handball
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Title

Single expert recommendation

Multifaceted Approaches

the rules by referees; Continuous education of referees; Daily application of specialized preventive training programmes containing plyometrics and

recommendation

balance exercise; Stretching out after handball training

and high degree of friction); Education of players in terms of catching technique (field players) and saving technique (goalkeeper); Strict application of

Prevention in handball should include: Preventive medical checks; Use of protective equipments for knee and ankle joints; Appropriate shoes(high upper

prevention of injuries in handball are presented.

competition. Most of the injuries were caused by contact with opponents (46.7%). Taking these figures into consideration, numerous approaches for the

at least one injury during the last 24 months. Knee (27.2%) and ankle joints were concerned (20.7%) most frequently; 63% of the injuries occurred during

training and competition by the means of a retrospective questionnaire-based survey. The results showed that 42.6% of all participating players suffered

Preventive

Summary

Multiple expert recommendation

Medical & Non-medical Support

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

062

Doc.No

Multiple scientific validation

Validation

Greece

Country

Training & Physical Preparation

Category

2005

Year

Oxizoglou et al..

Author / Editor

The purpose of this study was to examine knee and ankle injuries among 216 players from 18 handball clubs in Greece A1, A2 and B divisions during

Study
Online + print journal article

Form / Dissemination

Fizička kultura, Belgrad, 59 (2005) 1-4, p. 31 - 40, ref. 47
http://scindeks-clanci.nb.rs/data/pdf/0350-3828/2005/0350-38280504031O.pdf

Source

Injuries of the lower extremities among Greek handball players and preventive measures

English Title

Повреде доњих екстремитета грчких рукометаша и превентивне мере
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Title

Single expert recommendation

Multifaceted Approaches

as improved game rules supported by strict officiating, should always be incorporated with the aim of decreasing the number of violent contacts between

recommendation

participants. To reduce ankle injuries ankle disk training, taping and bracing may be options

have a preventive effect. To avoid injuries, the preventive measures proven to be effective should already be taught to young athletes. Measures, such

Existing data on sport-specific injury profiles and injury mechanisms could be used to educate participants, since a sound knowledge of risks is likely to

interventions. The most urgent needs are in commonly practised or high-risk sports e.g. handball, football, basketball (…).

warming up, proprioceptive training, stretching, muscle strengthening, taping, protective equipment, rehabilitation programmes and education

need for further well-designed randomised studies on preventive actions and devices that are in common use, such as preseason medical screenings,

programme in football; ankle disk training, combined with a thorough warm-up, in handball; ankle supports in basketball) although there is a continuous

and type of prevention. The review has revealed that strategies designed to prevent sports injuries can be effective (e.g. multifaceted injury prevention

consideration. Along with the most important nonrandomised controlled studies these identified RCTs have been summarized by sports, anatomic region

surveillance and successful injury prevention. On the basis of a database research (Medline, Cochrane and Sport databases) 16 RCTs were taken into

Preventive

Summary

Multiple expert recommendation

Medical & Non-medical Support

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

064

Doc.No

Multiple scientific validation

Validation

Finland

Country

Training & Physical Preparation

Category

2001

Year

Parkkari et al..

Author / Editor

The aim of this article is to review the controlled trials on prevention of sports injuries and describe the most important aspects associated with injury

Review
Online + print journal article

Form / Dissemination

Sports Medicine 2001; 31 (14): 985-995
http://www.ingentaconnect.com/content/adis/smd

Source

Is it Possible to Prevent Sports Injuries? Review of Controlled Clinical Trials and Recommendations for Future Work

English Title

Is it Possible to Prevent Sports Injuries? Review of Controlled Clinical Trials and Recommendations for Future Work
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Title

recommendation

Preventive

Summary

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches
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Doc.No

Multiple scientific validation

Validation

Germany

Country

Training & Physical Preparation

Category

2007

Year

Platen et al.

Author / Editor

muscular strength in the thigh muscles increased, and proprioception and coordination optimized.

technique of handball-specific movement patterns e.g. one- or two-leg landing should be trained regularly. Muscular imbalances should be reduced,

Studies on the preventive effects of oral contraceptive pills are conflicting, not allowing any evidence- based recommendations. To reduce injuries, proper

of the ACL.

menstrual cycle is conflicting. Some dependency, however, seems to exist. A possible mechanism might be a cycle-dependent reduction of the stability

movement patterns e.g. during jumping and landing seem to have a high impact on the injury risk. Current literature on the injury risk during the

is also true for younger players. Neuromuscular differences are discussed as possible mechanisms for gender-depending risks. Handball-specific

female compared to male athletes. In handball, a fivefold higher risk for an ACL rupture could be demonstrated in female compared to male players. This

in some relevant anatomical and physiological aspects with a high impact for injuries. Different studies could demonstrate a higher risk for ACL injuries in

This review focuses on injuries in female handball. According to the genetic basis and different effects of sex hormones, male and female athletes differ

Review
Online + print journal article

Form / Dissemination

Sportorthopädie / Sporttraumatologie 23, 19–26 (2007)
http://www.sciencedirect.com/science/journal/0949328X

Source

Injuries in female sports with a special focus on handball

English Title

Verletzungsproblematik im Frauensport unter besonderer Berücksichtigung des Frauenhandballs
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Title

Source

Single expert recommendation

Multifaceted Approaches

diagnosis (recommended for regular pre-season screenings and PPEs) allow to identify athletes with predisposition for these injuries (e.g. in terms of

recommendation

poor balance ability) and thus to interfere with countermeasures in training and therapy.

programmes to improve sports skills and decrease the risk of sustaining knee injuries, in particular ACL ruptures. Modern techniques of balance

Incorporating balance training exercises, such as balance board exercises, into the warm-up routine during pre-season and in-season conditioning

with poor balance ability (high BIS scores). In addition, a significant higher number of athletes with high BIS had to withdraw from sport.

a routine physical examination. Athletes had been followed for five years since baseline. Results demonstrate double the injury rate in female athletes

and targeted knee-safe preventive interventions. Fifty-two European handball and volleyball female athletes (I/II division) participated in this study during

well as incorporating balance training into pre-practise warm-up routine of female athletes in the way that could be used to direct them to more effective

Additional aim of this study is increasing the interest in injury prevention, by fostering educational efforts aimed to enhance awareness of this injury, as

thus contributing to the reduction of the risk of future injuries, finally aiming at preventing female athletes from withdrawing from sports prematurely.

The purpose of this study is to evaluate balance neuromuscular skills in healthy Croatian female athletes by measuring their balance index score and

Preventive
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Multiple expert recommendation

Medical & Non-medical Support
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Science-based
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077

Doc.No

Multiple scientific validation

Validation

Croatia

Country

Training & Physical Preparation

Category

2007

Year

Schnurrer-Luke Vrbanic et al.

Author / Editor

Current literature suggests that balance and neuromuscular control play a central role in knee joint stability, protection and prevention of ACL injuries.

Study
Online + print journal article

Form / Dissemination

Collegium Antropologicum 31 (2007) 1: 253–258
http://www.collantropol.hr/

Athletes – Preliminary Study

English Title
Balance Index Score as a Predictive Factor for Lower Sports Results or Anterior Cruciate Ligament Knee Injuries in Croatian Female

Athletes – Preliminary Study

Balance Index Score as a Predictive Factor for Lower Sports Results or Anterior Cruciate Ligament Knee Injuries in Croatian Female
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Thesis
Print publication
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Doc.No

Multiple expert recommendation
Single expert recommendation

Medical & Non-medical Support
Multifaceted Approaches

Description

Science-based

Single scientific validation

Multiple scientific validation

Validation

Germany

Country

Equipment & Facilities

Technical & Political Approaches

Training & Physical Preparation

Category

2008

Year

Schott, Carolin

Author / Editor

responsibility of players should be enhanced.

proprioceptive training) exercises into daily training, but also carry out some exercises at home in the leisure time. For this reason also the self

Awareness and knowledge about injuries and the aetiology should be provided to coaches and players, not only to integrate preventive exercises (i.e.

lacking willingness/awareness (professionals).

survey points out, that common preventive training measures (e.g. proprioceptive training) are not carried out regularly due to lack in time (amateurs) or

often knee injuries, especially ACL ruptures. This trend becomes more evident from lower performance level to the professional area. In addition, the

compared to training. In general, gender specific differences are small. Women are injured slightly more frequently than men, and they sustain more

differences concerning incidences, topography and mechanisms. Acute injuries mainly affect knee and ankle joints; mostly occurring during competition

means of a questionnaire-based survey during one single season. Results are compared with data from current literature but show no significant

The present thesis examines retrospectively epidemiologic data of 133 female handball players from Bavarian amateur and elite handball teams by the

Form / Dissemination

University of Regensburg, Germany

Source

Injuries and prevention of lower extremities in female handball

English Title

Verletzungen und Prävention der unteren Extremitäten im Damenhandball
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Science-based

Single scientific validation

Technical & Political Approaches
Equipment & Facilities

Multiple scientific validation

080

Doc.No

Training & Physical Preparation

Validation

Germany

Country

Author / Editor

(recurring) injuries

Appropriate warm-up, strict rules and officiating regarding fast-break situations, ankle orthoses and taping appear to be beneficial for the prevention of

equipment did this to prevent recurring injuries and/or chronic symptoms.

of all players used some kind of prophylactic equipment such as knee/elbow protectors and ankle orthoses. Most of the players wearing protective

significantly higher than practice injury incidence. The injury pattern showed certain variations with respect to player position and performance level. 73%

joint was most frequently (and most severely) affected by injuries, followed by the fingers, ankle joint and shoulder girdle. Game injury incidence was

analyse the injury incidence in relation to exposure in games and practices. In addition, the use of typical protective equipment was measured. The knee

This study prospectively observed 186 male handball players of 16 teams (3rd + 4th German division) during one single season with the intention to

Study
Online + print journal article

Form / Dissemination

Sportverletzung / Sportschaden 11 (1997): 58-62
http://www.thieme.de/fz/sport/index.html

Category

1997

Sports Injuries in Team Handball - A One-Year Prospective Study of Sixteen Men’s Senior Teams of a Superior Nonprofessional Level

Source

Year

Seil et al.

English Title

Verletzungen im Handballsport. Eine vergleichende retrospektive Studie zwischen Regional- und Oberligamannschaften
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Study
Online journal article

Multiple expert recommendation
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Medical & Non-medical Support
Multifaceted Approaches
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Science-based

Equipment & Facilities

Single scientific validation

Technical & Political Approaches

097

Doc.No

Multiple scientific validation

Validation

Denmark

Country

Training & Physical Preparation

Category

2009

Year

Zebis et al.

Author / Editor

the medial hamstring through targeted neuromuscular training.

cutting and jumping may hold a promising assessment tool in preventive sports science. Preventive exercises should focus on selective up-regulation of

Standardised screening of neuromuscular agonist-antagonist (semitendinosus vs. vastus lateralis/medialis) activity in potential risk situations like side-

preactivity of the vastus lateralis during-side cutting are at increased risk of future noncontact ACL rupture.

following 2 match seasons. Results show that currently non-injured players with reduced EMG preactivity of the semitendinosus and increased EMG

rectus femoris, semitendinosus, and biceps femoris during a standardized side-cutting manoeuvre. The incidence of ACL ruptures was registered in the

Fifty-five elite female athletes (team handball and soccer) with no history of ACL injury were tested for EMG preactivity of vastus lateralis and medialis,

low knee flexor electromyography preactivity and high knee extensor EMG preactivity during side-cutting are at increased risk of future ACL rupture.

disability. Thus, identification of risk factors has high clinical relevance in the prevention of ACL rupture. It is hypothesised that non-injured athletes with

A high percentage of female athletes who sustain an anterior cruciate ligament rupture suffer serious long-term consequences such as osteoarthritis and

Form / Dissemination

American Journal of Sports Medicine DOI: 10.1177/0363546509335000
http://ajs.sagepub.com/ (online first)

Source

Identification of Athletes at Future Risk of Anterior Cruciate Ligament Ruptures by Neuromuscular Screening

English Title

Identification of Athletes at Future Risk of Anterior Cruciate Ligament Ruptures by Neuromuscular Screening
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