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ABSTRACT

Understanding injury rates and costs is crucial for targeted prevention, yet data across sports remain sparse. Furthermore, in-
formation on the impact of the COVID-19 pandemic on injuries across sports is limited. This study aimed to describe injury
incidence rates, injured body regions, costs, and mean cost per 1000 athlete year across different sports before and during the
COVID-19 pandemic. The study analyzed insurance data from licensed Norwegian athletes aged 13-50years participating in
football, handball, athletics, gymnastics, and swimming over a four-year period (2017-2020). Injury incidence rates, body region,
costs, and mean cost per 1000 athlete year, as well as differences in injury rates between sports, sex, age groups, before and dur-
ing the first year of the COVID-19 pandemic were analyzed. Over the full study period, the highest injury incidence rates were
found in athletics, followed by handball, compared to football, gymnastics, and swimming. Lower extremity injuries accounted
for the highest incidence rates and costs across sports. Surgical interventions in handball and football accounted for more than
half of the costs. Over one fifth of injuries in gymnastics led to permanent medical impairment. During the first year of the
COVID-19 pandemic, the number of licensed athletes and incidence rates decreased, except for athletics, which experienced an
increase in both. The findings highlight the need for targeted injury prevention measures, particularly in athletics and for lower
extremity injuries in handball and football. The fact that one in five injuries in gymnastics resulted in medical impairment is a
cause for concern. The impact of the COVID-19 pandemic on sports participation and injury incidence underscores the influence
of external factors on sports-related injuries.

1 | Introduction incidence is presented in several studies, such as football [1, 2],

handball [3], collegiate sports [4, 5], track and field [6], gym-

Participation in sports is popular among many individu-
als across various age groups. Unfortunately, the downside
of sports participation is a high incidence of injuries. The

© 2025 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd.

nastics [7] and Olympic events [8, 9]. There is a lack of com-
prehensive knowledge regarding injuries in various youth and
adult sports, especially where identical study methodologies
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have been employed. A better overview of the extent and types
of injuries can assist sports in general, and sports federations
in particular, in targeting measures to reduce injuries in
athletics.

Despite the high incidence of sports injuries, their economic im-
pact remains understudied. Linking injury incidence with cost
data can enhance understanding of consequences beyond the
individual and the sport setting [10]. For example, a study from
Flanders using insurance data from 14 sports found that ACL in-
juries were the costliest and foot injuries the least, with handball
showing the highest injury rates and swimming the lowest [11].
Further research and a deeper understanding of the economic
consequences of sports injuries and affected groups are essen-
tial for informing targeted, cost-effective, and sustainable injury
prevention strategies.

The COVID-19 pandemic has influenced people's lives in several
ways [12], and young people in particular [13]. Reduced partic-
ipation in sport has been registered. In Norway, the Norwegian
Sport Federation experienced a 9.5% reduction of members
during the first year of the Covid pandemic [14]. Regarding in-
juries, one study has reported a 32% reduction of traumatic in-
juries in a single-center study from Holland analyzing the effect
of the first month of the Covid lockdown [15]. In a study from
US emergency visits, they had a 77% reduction of injuries from
organized team sports and a 66% reduction from organized in-
dividual sports seen during the beginning of the pandemic [16].
While these studies highlight short-term effects on injuries, it
remains unclear whether the impact of the pandemic varied
across different sports.

In this study, we aimed to describe the injury incidence, injured
body regions, direct health costs, and mean costs per 1000 ath-
lete years among male and female insurance licensed athletes
in football, handball, athletics (track and field), gymnastics, and
swimming over a four-year period. In addition, it examined dif-
ferences in injury incidence rates across sports, genders, and age
groups, as well as changes before and during the first year of the
COVID-19 pandemic.

2 | Methods
2.1 | Study Design

This study utilized a cohort design, analyzing insurance data
from licensed athletes across five sports: football (soccer), hand-
ball, athletics (track and field), gymnastics, and swimming,
spanning the years 2017 to 2020. In Norway, it is mandatory for
athletes to obtain a license from the respective sports federa-
tions, which includes coverage for accidents and injuries occur-
ring during practice, competitions, training camps, and travel
related to these activities. The insurance policy covers both
sudden and gradual onset injuries. The study was supported by
sports federations, which allowed the insurance company to pro-
vide all athlete insurance reports to the study group. Injury data
were sourced from Norwegian insurance companies Gjensidige

and If, anonymized, and exported to a Microsoft Excel file be-
fore being sent to the study group. Consequently, injury infor-
mation could not be traced back to any individual athlete, and
informed consent from participants was not required due to the
de-identified nature of the data.

This study was carried out according to the Norwegian Agency
for Shared Services in Education and Research guidelines.
The project was also not covered by the Health Insurance Act.
Therefore, there was no obligation to apply to the Regional
Ethical Committee, nor was there anything that needed to be
addressed in NIH's ethical committee.

2.2 | Population

The study population consisted of licensed athletes aged
13-50years who participated in five sports. The number of li-
censed athletes was obtained from the respective sports fed-
erations, which play a crucial role in the mandatory licensing
process for competitive athletes.

2.3 | Definitions and Data Collection

In accordance with the IOC consensus statement on injury
reporting [12], an injury was defined as tissue damage or de-
viation from normal physical function irrespective of time
loss and medical attention. Athletes (or parents for athletes
younger than 18years) reported sudden-onset (resulting from
a specific, identifiable event) [12] and gradual onset injuries
(without a clear precipitating event) [12] electronically to the
insurance company if they were associated with any costs for
the athlete using a standardized injury form. Direct health
care costs (expenses directly related to diagnosis, treatment,
and rehabilitation of an injury) involved costs from the follow-
ing categories: physiotherapy, physician, manual therapy, chi-
ropractor, surgery, traveling expenses, or medical disability.
Medical disability refers to a lasting state of physical and/or
mental impairment that significantly hampers functionality.
This impairment was assessed independently of one's occupa-
tion, potential limitations in generating income, recreational
pursuits, or similar factors. Each athlete had a personal con-
tribution for each injury report. If the costs did not exceed this
contribution, no payouts were made to the athlete. However,
if the costs exceeded the personal contribution, a payout was
made to the athlete. Only direct healthcare costs were covered.
Indirect costs such as loss of income or productive loss were
not covered by the insurance companies [10].

The standardized form included information on the athletes’ af-
filiated sports federation, date and year of injury, age, gender,
and the injured body region. Based on this information, injuries
were classified into body regions based on the IOC consensus
statement [12].

Injury reports with and without payouts to the athletes were
included. Injury reports from persons with insurance for
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participating in “one single events,” typically a one-day event
that was organized outside the sports federation, officials and
coaches’ insurance were excluded. In addition, cases with ath-
letes <13years or >50years and cases not reporting age were
excluded. Athletes younger than 13years are covered by the
Norwegian Sports Federation “children sports insurance”,
which means that all treatment was without costs and are there-
fore excluded from this material. Mean costs/athlete-year was
defined as the product of the incidence rate expressed as injuries
per athlete-year and costs calculated as above.

2.4 | Data Analysis

All statistical analyses were conducted using IBM SPSS
Statistics 28.

Injury incidence rates for each sport were calculated by divid-
ing the total number of new injuries reported to the insurance
company each year by the total number of licensed athletes in
the given year. An athlete-year was defined as the number of
athletes licensed per year, summed when incidence was re-
ported across multiple seasons. Changes in athletic years, injury
claims, and incidence are reported in percent, comparing the
seasons 2017-2019 with 2020.

The Incidence Rate Ratio (IRR) with 95% confidence inter-
vals (CI) was used to compare incidence rates across sexes and
sports. A significance level of 0.05 was applied to determine sta-
tistical significance.

We used a bottom-up approach to estimate total costs per sport-
ing code by adding the sum of unit costs per injury case per sport
to calculate total expenditure.

3 | Results
3.1 | Population

The total number of athletes varied between the different sports,
with yearly more than 200000 athletes participating in football,
while swimming and gymnastics had the lowest numbers of
participants with around 3500 athletes (Table 1). For all five
sports a reduction in number of licensed athletes was found
from 2019 to 2020 (when COVID-19 restrictions appaired). The
relative reduction of licensed athletes from 2019 to 2020 was for
gymnastics: —26%, handball: —21.5%, athletics: —21.5%, swim-
ming: —7.7% and football: —6.2.

3.2 | Injury Reports and Incidence Rates

A total of 45597 injury reports (cases) were reported to the in-
surance companies, including injury date during the study pe-
riod 2017-2020, with 2703 being excluded due to wrong age or
no reported age. Hence, this study includes 42894 injury reports
in the five sports during the study period (2017 to 2020). The dis-
tribution of the total number of injury reports among the sports
was: Athletics n=2612, football n=23365, gymnastics n=686,
handball n=15794, and swimming n=437.

The proportions of injury cases without insurance payouts
across various sports were: athletics 47.5%, football 58.9%, hand-
ball 69.8%, gymnastics 46.5%, and swimming 51.7%.

The highest overall incidence rates over the full period were ob-
served in athletics (151.7 per 1000 athlete-years) and handball
(101.2 per 1000 athlete-years), both in the overall data and when
examining yearly incidence figures (Table 4).

The incidence rate and incidence rate ratios between female and
male in each sport by body region are displayed in Table 2. In ath-
letics, most injuries occurred in the lower extremities with no sex
differences. In both handball and football, the female players had
a higher lower extremity injury incidence rate, while the overall
injury incidence rate was the same among female/male players
in handball. In both football and gymnastics, we found a higher
overall injury incidence rate among male athletes. Female athletes
in swimming had a higher injury rate than male athletes, espe-
cially for head and neck injuries. In gymnastics, male athletes had
higher rates for all injured body regions (Table 2).

In the younger age group (13-19years), female athletes had a
slightly higher injury incidence rate than males, except in gym-
nastics, where males had a higher injury incidence rate. In the
20-25years age group, the injury risk was much higher in swim-
ming among female athletes (incidence male 17.1 vs. female 29.3
per 1000 athlete years). For the oldest age group, female athletes
had a much higher injury risk in athletics, handball, and swim-
ming, while men had a higher risk in football (Table 3). In all
sports, the incidence was lower in the age group above 36, except
in gymnastics, where the incidence was more than tripled.

3.3 | Body Region, Mean Cost Per 1000 Athlete
Year, Payment Categories and Medical Impairment

Football and handball resulted in the largest disbursements
from insurance companies, amounting to a total of NOK 90.8

TABLE1 | Number of athletes through study years 2017-2020 and total athletes per sport.

Sport 2017 2018 2019 2020 Total athletes study period
Athletics 4359 4439 4718 3703 17219

Football 206350 204344 204125 191552 806371
Gymnastics 3347 3495 3648 2701 13191

Handball 40360 41078 41787 32821 156046
Swimming 3797 3684 3961 3655 15097

All sports 258213 257040 258239 234432 1007924
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million and NOK 46.9 million, respectively, during the period
2017 and 2020.

Calf/ankle/ft (56.7 per 1000 athlete years) and hip/thigh (36.5
per 1000 athlete years) had the highest incidence rates. Knee in-
juries accounted for both the highest mean cost and incidence
in football (7337 NOK SD 17693, 8.0 incidence per 1000 ath-
lete years) and handball (7224 NOK SD 14565, 27.1 incidence
per 1000 athlete years). In gymnastics, knee injuries also had
the highest mean costs (16627 NOK SD 25762) and a high inci-
dence (4.5 per 1000 athlete years), whereas calf/ankle/foot had
the highest incidence (4.7 per 1000 athlete years). In swimming,
shoulder injuries had the highest incidence (8.9 per 1000 athlete
years) (Figure 1).

Surgery accounted for the overall highest costs in all sports,
with the highest numbers in handball (59.2%) and football
(54.4%). Lower limb surgery accounted for 65% of the costs in
handball and 58% in football. Costs for physiotherapy treatment
were common in all sports, accounting for 14%-37.4% of total
payment from the insurance companies, with a much lower cost
for each claim compared to surgery. In gymnastics, 22.5% of the
total costs were connected to permanent medical impairments,
while this was uncommon in the other sports. In 36 cases, med-
ical impairment was given; of these, 21 of the cases were from
gymnastics.

3.4 | InjuryIncidence and Costs During COVID-19
Pandemic

In 2020, the number of reported injury claims declined across
all sports compared to pre-pandemic years, except for athletics,
which exhibited a 14.4% increase in reported claims. The injury
incidence in athletics and gymnastics was higher in 2020, with
45.7% and 10.1% increases, respectively. In contrast to football
(-16.3%), handball (-9.7%), and swimming (—1.9%), where the
incidence dropped (Table 4).

4 | Discussion

This study uniquely provides an opportunity to consider injury
incidence rates; injured body region, costs and mean costs per
1000 athlete years using national insurance claim data across
five sports for female and male athletes ages 13-50. The main
findings of this study were that the highest injury incidence
rates were found in athletics, followed by handball compared to
football, gymnastics, and swimming. Lower extremity injuries
had the highest incidence and mean cost per 1000 athlete years.
More than one fifth of injuries in gymnastics gave permanent
medical impairment. The impact of COVID-19 through its first
year was a reduced number of licensed athletes in all five sports
and a reduced number of injury claims in all sports except in
athletics.

4.1 | InjuryIncidence

Our overall injury incidence rates are higher than previous in-
surance data reports from Sweden [13-15] and from Australian

netball [14]. The incidence in handball and football in the
Swedish study was 63.4 and 17.2 injuries per 1000 athlete years
compared to our numbers 101.2 and 29 per 1000 athlete years.
However, the data from Sweden included only acute injuries and
cases that gave reimbursement [13, 15], while our data includes
both acute and gradual onset injury treatment costs. In addition,
around half of the reported injuries did not give reimbursement,
which might explain the difference.

The high injury incidence in athletics both during the first
3years and especially during COVID-19 is both surprising and a
concern. In an insurance study from Flandern [11], they reported
28.8 acute injuries per 1000 athlete years. Data from elite athlet-
ics during the European Championship in 2012 showed a much
higher incidence, 98.4 injuries per 1000 registered athletes. The
injury rates reported were higher in males and increased with
age [16]. Even though our data represent the general athletic
population, we found an incidence of 152 injuries per 1000 ath-
lete years. Female athletes had an overall slightly higher injury
risk than male athletes in our data. In a study among elite ath-
letics, Jacobsen et al. [17] showed that 96% of the injuries were
reported as non-traumatic (associated with gradual onset). The
injury incidence among both youth and adult elite athletics ath-
letes was high [17]. In our study, we were restricted to insurance
claim data and the distribution between acute and gradual onset
injuries is not available in the data; however, gradual onset in-
juries might be underestimated, an even greater concern for the
high incidence reported in athletics in this study.

4.2 | Injury Incidence and COVID-19

Our data showed a reduced number of licensed athletes in 2020
compared to the previous seasons for all sports, and a reduction
of injury cases in all sports except in athletics, where we found
a 14.4% increase. Surprisingly, the injury incidence in athletics
almost doubled compared to the previous years, with a 45.7%
increase. This might be explained by less restriction in train-
ing and competition during 2020 since physical contact is not a
part of athletics compared to team sports such as handball and
football. In both handball and football, the COVID-19 pandemic
resulted in a massive lockdown of activities. For handball, as an
indoor activity, teams were without indoor training time for sev-
eral months through 2020, and no specific handball training was
performed, which could explain the reduced injury incidence in
2020. A reduction of all sports-related injury visits was found at
Canadian Hospitals during the COVID-19 pandemic for all ages.

4.3 | Sport, Body Region and Female/Male
Incidence Rate Ratio

Our data enhance the importance of implementing injury pre-
vention measures among female handball and football players,
especially for lower extremity injuries. Injury prevention pro-
grams exist and are effective [18-21], but the implementation of
the programs in daily training is challenging [22-24].

Head and neck injuries were more prominent among handball
players, showing no sex differences, while male players had a
higher incidence in football. Since our data only give information
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TABLE 3 | Incidence (number of injury reports), and incidence rates (incidence per 1000 athlete years) for male/female and incidence rate ratio

(IRR) between female and male in each sport sorted by age groups.

Age groups Athletics Football Gymnastics Handball Swimming
13-19years
Incidence (n) 1280 13620 570 10362 386
Incidence rate male 109.0 32.9 73.0 80.6 29.2
Incidence rate female 119.9 36.0 51.7 90.0 33.8
IRR (95% CI) 1.1 (1.0-1.2) 1.1 (1.1-1.1) 0.7 (0.5-0.9) 1.1 (1.1-1.2) 1.2 (1.0-1.4)
20-25years
Incidence (n) 695 5207 76 2931 29
Incidence rate male 336.1 52.5 115.4 179.9 17.1
Incidence rate female 408.9 57.2 107.8 187.0 29.3
IRR (95% CI) 1.2 (1.1-1.4) 1.1 (1.0-1.2) 0.9 (0.5-1.4) 1.0 (1.0-1.1) 1.7 (1.0-2.4)
26-50years
Incidence (n) 637 4538 40 2501 20
Incidence rate male 134.1 15.7 20.0 94.1 7.5
Incidence rate female 198.5 11.9 19.4 130.3 21.9
IRR (95% CI) 1.5(1.3-1.6) 0.8 (0.7-0.8) 1.0 (0.4-1.6) 1.4 (1.3-1.5) 2.9(2.0-3.8)

on body region with no specific diagnosis, concussion might be
included in these data; concussion is a concern in both football
and handball [25, 26].

In swimming, up to 40% of the injuries were located in the
upper extremities, and approximately 22% in handball, with
no sex differences. A review of swimming injuries reported
a high prevalence of shoulder injuries, mainly due to overuse
[27]. In handball, both acute and gradual onset injuries are
reported [28]. The insurance in Norway covers gradual onset
injuries, and we might hypothesize that especially injuries to
the shoulder in swimming could have a gradual onset nature.
Overall, prevention efforts should be prioritized in all sports
for both genders.

4.4 | Mean Cost Per 1000 Athlete Year

The highest mean cost per 1000 athlete years was found in gym-
nastics and football in the lower extremities. Surgical costs were
high across all sports, with handball and football accounting
for a substantial portion, comprising 59.2% and 54.4% of the
aggregate disbursements by insurance providers, indicating a
heightened prevalence of severe injuries within these sporting
disciplines. It is likely that the costs associated with surgical pro-
cedures, such as ACL reconstructions, contribute significantly
to the overall expenses for severe knee injuries. The insurance
companies cover these procedures in private hospitals, enabling
athletes to expedite their surgical treatment. Given that both
handball and football players are at a heightened risk for ACL
injuries, these figures underscore the critical need for preven-
tion measures that specifically target lower extremity injuries.

This is in line with insurance data from both Australia [14, 29]
and Sweden [30].

4.5 | Methodological Considerations

One of the strengths of this study is the large sample size, which
includes all licensed athletes from five sports in Norway over
4years, including 1year during the COVID-19 pandemic. Since
all athletes are required to have a license to participate in or-
ganized sports, this study uniquely provides a comprehensive
picture of sport injuries in both team and individual sports in-
cluding injury incidence rates, injured body region, and mean
cost per 1000 athlete year. Another strength is that injury defi-
nitions and data collection procedures were consistent across all
included sports, allowing for comparisons across sports, sexes,
and ages. Data from a Swedish insurance company have shown
that insurance databases provide relatively high-quality data.

Most injury claims in this study were for injuries that resolved
without medical assistance, which is consistent with data from
New Zealand [31]. As only approximately 50% of injury claims
resulted in reimbursement, many of the injuries were likely
minor and did not require visits to the healthcare system or
incurred costs for the athlete. Furthermore, with insurance
companies enforcing a co-payment of NOK 1000, the number
of claim reimbursements has been reduced. However, a study
of ACL injury rates in Sweden found that only 74% of injuries
were reported to the insurance company, indicating a possible
underestimation of severe injuries [32]. Additionally, severe in-
juries may not be reported if they are treated directly by the na-
tional health system. This is also the case for children who have
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Mean cost per 1000 athlete year
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FIGURE1 | Mean cost per 1000 athlete year for the two most common injured body regions (highest incidence per 1000 athlete year) from each

sport.

access to the health system, physicians, physiotherapy, and den-
tal treatment, with no costs up to age 16. Furthermore, the use
of private insurance has increased in the last decade, resulting
in a possible underestimation of severe injuries in this dataset.

Moreover, elite athletes may be more reluctant to register inju-
ries since the club or federation has their own health service and
sees no need for insurance involvement.

Comparison of information from insurance claims in Australia
and Sweden with a standardized guide and consensus reports
for injury registration found that most of the necessary informa-
tion for injury surveillance was included [33, 34]. In the research
from Aman [34] they concluded that insurance databases can
be used as a basis for research on acute injuries in organized
sports. The data is valuable to pinpoint areas where preventive
measures should be targeted. Furthermore, it might serve to
evaluate the efficacy of injury prevention initiatives at a national
level [34].

However, using insurance data has limitations, as information
on injury mechanism and specific diagnosis is not available;
only data on body region is provided. Moreover, it is unclear
whether an injury is new, recurrent, or an exacerbation of a
previous injury. Analysis of incidence based on training expo-
sure instead of per 1000 athlete years would have improved the
data; however, this has not been possible in this dataset [35].
In addition, we do not have data that sort out if the payment
from the insurance company was related to acute or gradual
onset injuries.

Bahr et al. [36] advocate for a focus on the overall burden of in-
juries and illnesses, rather than solely on their incidence. In the
present study, we did not record time-loss from sporting activi-
ties; therefore, we have presented mean costs per 1000 athlete
years as our “burden estimate” (Figure 1), which is based on
insurance company reimbursement costs. This approach dif-
fers from the recommendations outlined in the consensus state-
ments by Fuller et al. [37] and Bahr et al. [12] which emphasize

Scandinavian Journal of Medicine & Science in Sports, 2025

7 of 10

85UB017 SUOLIWIOD BANERID el |dde auy Aq pausenob a1 SopIe YO ‘88N Jo S3InJ Joj Ariq) T 8UIIUO AB]IM UO (SUORIPUD-PUB-SWLRY 0" AB| 1M AReIq1fBUIIUO//SANY) SUORIPUOD PUe SWR L 33 85 *[5202/TT/8Z] U0 AriqITaulUO AW ‘O-a 1die08Y 8010AU| JIERH 21idNd JO SIMiisu| teIBeMION AQ GGTOZ SWS/TTTT OT/I0PAL0D A3 |1 AReidq 1)U uo//SdRy WOy papeojumoq ‘0T ‘S20Z ‘8E80009T



Incidence (number of injury reports), Incidence rate (incidence per 1000 athlete year) and total cost (in NOK) for insurance companies per year 2017-2020.

TABLE 4

=437)

Swimming (n

Handball (=15794)

=686)

Gymnastics (n

23365)

Football (n

2612)

Athletics (n

Costs Incidence Costs Incidence Costs Incidence Costs Incidence Costs

Incidence

Year

1751197 29.2 21295539 36.7 576328 93.6 10587777 28.3 314088

127.1

2017

2150515 29.7 25190696 57.2 879655 100.2 13291646 30.1 211936

141.0

2018

2075915 30.9 23839736 54.8 834874 110.6 13421860 29.3 370203

141.6

2019

2421137 259 20453730 60.3 619741 99.9 9579680 28.7 258260

206.3

2020

151.7 8398764 29.0 90779701 52.0 2910598 101.2 46880963 29.1 1154487

Total

the use of direct time-loss data. As a result, comparisons with
other studies reporting “injury burden” may be limited [38-40].

Based on costs only, our findings demonstrated that knee inju-
ries resulted in the highest reimbursement in handball, football,
and gymnastics, consistent with insurance data from several
countries and sports. In Australian sub-elite football players,
severe knee injuries, mostly ACL ruptures, were the costliest in-
jury [29]. This is also consistent with data from Swedish sports,
where knee injuries were most common in all ball sports and in
female ice hockey [30].

Children and youth under age 16 do not pay for most health ser-
vices in Norway, such as visits to a physician, surgical treatment,
physiotherapy, and dental treatment, which partly could explain
the large number of claims that did not give reimbursement.
In addition, it may hide/cover the real costs for sports injuries.
Moreover, we only had information on direct healthcare costs,
leaving out indirect healthcare costs such as loss of productive
output or productive loss due to disability, which can be a sub-
stantial burden for the athlete, the team, the sports organization,
and the wider community [10].

5 | Perspectives

The highest injury incidence rates were found in athletics fol-
lowed by handball compared to football, gymnastics, and swim-
ming. Injuries to the lower extremities had the highest incidence
and mean cost per 1000 athlete years. Surgical interventions ac-
counted for over half of the costs in both handball and football.
More than one-fifth of injuries in gymnastics resulted in perma-
nent medical impairment.

The impact of COVID-19 through its first year was a reduced
number of licensed athletes in all five sports and a reduced num-
ber of injury claims in all sports except in athletics. The results
enhance the importance of injury prevention measures in gen-
eral and especially for lower extremity injuries in handball and
football.
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