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Background: The popularity of team sports is growing among young people. High training 

volume and intensity may predispose young athletes to overuse injuries. Research to date has 

tended to focus on acute injuries rather than overuse injuries. The purpose of this study was to 

examine the occurrence, nature, and severity of overuse injuries in youth basketball and floorball, 

with the hypothesis that overuse injuries are frequent in youth team sports.

Methods: The study comprised a total of 401 Finnish team sports athletes (207 basketball and 

194 floorball players). The data were collected using a detailed questionnaire. The participants 

(mean age 15.8±1.9 years) responded to the questionnaire covering information on overuse 

injuries during the previous 12 months.

Results: A total of 190 overuse injuries was reported (97 in basketball and 93 in floorball). In 

both sports, most of the injuries involved the lower extremities (66% and 55% of all injuries in 

basketball and floorball, respectively). In basketball, the most commonly injured site was the 

knee (44 cases, 45%). In floorball, the most commonly injured sites were the lower back/pelvis 

(36 cases, 39%) and knee (32 cases, 34%). Overuse injuries caused an average time loss from full 

participation of 26±50 (median 7) days in basketball and 16±37 (median 5) days in floorball.

Conclusion: Overuse injuries are a common problem in youth team sports, and often cause 

long-term absence from full participation. The findings suggest that injury reduction and train-

ing load monitoring strategies are needed in the field. More research using explicit prospective 

data collection is needed to better understand the problem.

Keywords: overuse injuries, sports injuries, epidemiology, adolescence, team sports

Introduction
Sports participation among the young is associated with multiple health benefits.1,2 

However, compared with less physically active adolescents, highly active adoles-

cents seem to suffer more musculoskeletal pain,3 such as a higher incidence of 

 Osgood–Schlatter disease4 and low back pain.5 Overuse injuries in youth sports are 

of particular concern because they may cause long-term disability, negatively affect 

sports participation, and impact on performance and even daily activities.6 Further-

more, repetitive physical overloading of the physis may in some cases result in growth 

disturbances and deformities.7 Intensive training with a high training volume at an 

early age may predispose young athletes to overuse injuries.8 Overuse injuries are 

common in endurance sports9–11 and technical sports12 that require long monotonous 

training sessions or repetitious movement patterns. However, overuse injuries may also 

be a substantial problem in team sports due to the high training volume and competi-

tion load.13–15 Although interest in sports injury research has increased over the past 

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/OAJSM.S82305
mailto:mari.h.leppanen@jyu.fi


Open Access Journal of Sports Medicine 2015:6submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

174

leppänen et al

decade,16 there is little research on the incidence, prevalence, 

and prevention of overuse injuries.12

Basketball is a globally popular team sport.17 Several 

earlier studies have investigated the epidemiology of 

basketball injuries in various populations, mainly among 

adult,17 professional,18–20 collegiate,21,22 and high school23,24 

basketball players, but also more recently among children.25–27 

 Regardless of the large number of studies published, analyses 

on the incidence and nature of overuse injuries in basket-

ball are scarce. In addition, most of the studies published 

have been conducted outside Europe, and knowledge about 

basketball-related injuries in Europe is still insufficient.17

Floorball is a team sport that has become very popular 

in Europe, and is also one of the most popular team sports 

among the youth of Finland. In 2009–2010, there were 

144,000 leisure-time floorball players among Finnish adoles-

cents aged 3–18 years.28 Floorball is a form of hockey played 

indoors on a court (20×40 m) surrounded by a low board. 

The players use sticks of graphite compounds to score goals 

with a hollow, dimpled plastic ball. A team usually consists of 

15–20 players, and six players (a goalkeeper and five outfield 

players) are on the court at the same time. The playing time 

is three periods of 20 minutes. While the goalkeeper wears 

a helmet and padded clothes, the other players usually wear 

no protection or eye protection only. Although rough body 

contact is not allowed, floorball is associated with sudden 

accelerations, stops and turns, uncontrolled contacts with 

the boards, and strikes by sticks or the ball.2 Thus far, only a 

few studies have investigated floorball injuries,29–34 and these 

studies have focused mostly on adult players. Moreover, little 

information exists on overuse injuries in this sport.

Basketball and floorball are popular sports among young 

people in Finland. These sports are both played indoors 

and include similar movements, such as rapid turns, stops, 

and accelerations. Most epidemiological studies on basket-

ball and floorball have focused on acute injuries. Thus, the 

purpose of this retrospective study of young basketball and 

floorball players was to examine the occurrence, nature, 

and severity of overuse injuries. The study hypothesis is 

that although most of the injuries in these sports are acute 

in nature, overuse injuries are common and often restrict 

normal training and playing for a long time.

Materials and methods
Participants
Study participants were recruited from basketball and floor-

ball teams of the Tampere region. Altogether, 20 teams 

(with 475 junior players) were invited (ten basketball and 

ten floorball teams), and 18 teams (nine basketball and nine 

floorball teams) agreed to participate in the study. Of the 

participating teams, 37 players refused to take part in the 

study. Players were included if they were official members 

of the participating teams and had played official junior 

games (U16–U20) during the previous season. Players were 

excluded (n=3) if they had not participated in training and 

games during the previous season. A total of 401 players 

(207 basketball players and 194 floorball players) agreed 

to participate in the study. Participation in the study was 

based on written informed consent from each player, and the 

consent of a parent for subjects younger than 18 years was 

required. The study was approved by the ethics committee 

of the Pirkanmaa Hospital District, Tampere, Finland (ETL 

code R10169).

Data collection
This retrospective analysis is part of a large 3-year (2011–

2014) follow-up study on sports injury risk factors. Injury 

occurrence in this report was analyzed retrospectively over 

a preceding 12-month period. The data used are based on 

a detailed questionnaire, which subjects completed when 

they entered the study (baseline). The questionnaire was 

based on a previous study of sports injuries,32 and covered 

information on personal data, sports participation, and the 

history of sports injuries. The athletes were asked to evaluate 

as precisely as possible the number of weekly training ses-

sions, the number of hours spent per session, and the number 

of games they played during the previous season. One part 

of the questionnaire concerned injury occurrence during 

participation in the player’s sport. This part was completed 

if the athlete had sustained a sports injury in the preceding 

12 months. For each injury that had occurred over the period 

of interest, the anatomic location, type of injury, the nature 

of injury (acute or overuse), context (contact or non-contact, 

training or competition), date of occurrence, and recovery 

time were registered. The collected data were systematically 

cross-checked with the athlete face-to-face to ensure the 

accuracy of the completed questionnaire.

Injury definitions and severity
An injury was defined as any physical complaint related to 

a game or practice that resulted in the player being unable 

to take full part in a game or practice session for at least one 

day. Any significant pain or discomfort that restricted normal 

training was taken into consideration. An overuse injury was 

defined as being caused by repetitive microtrauma without 

a single, identifiable event being responsible for injury. 
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The severity of the injuries was defined according to Fuller 

et al,35 using time loss from full participation in the usual 

training program or competition: a minimal injury, an injury 

causing an absence from full participation of 1–3 days; a mild 

injury, an injury causing an absence from full participation 

of 4–7 days; a moderate injury, an injury causing an absence 

from full participation of 8–28 days; and a severe injury, an 

injury causing an absence from full participation of 29 or 

more days.

exposure hours
Total hours of exposure were calculated as the sum of training 

and game hours per year. The total training hours per year 

for each player were calculated by the individually reported 

weekly training hours over the 45-week active period. Total 

exposure time during the games was calculated using an 

average of 60 minutes’ active exposure time (including time 

spent in warm-up, playing, and cool-down) per game.

injury rate and injury incidence
The injury rate was calculated as the number of injured 

players divided by the number of exposed players. Injury 

incidence per 1,000 hours of exposure was calculated by 

dividing the number of injuries by the total number of hours 

of exposure and then multiplying that figure by 1,000.

Statistical analysis
Means ± standard deviations were calculated to describe con-

tinuous variables, and frequencies and percentages were used 

for categorical variables. Differences in injury occurrence, 

injured body site, and injury severity between the boys and 

girls were analyzed using the chi-squared test. The indepen-

dent samples t-test was used to compare group differences 

in characteristics of the participants. P-values ,0.05 were 

considered to be statistically significant.

Results
characteristics of the participants
A total of 401 junior players (213 boys and 188 girls) 

completed the questionnaire in the year they entered the 

study. The study population consisted of 207 basketball 

players (101 boys and 106 girls) and 194 floorball players 

(112 boys and 82 girls). The characteristics of the partici-

pants are shown in Table 1. The mean age of the participants 

at the time they entered the study was 15.8±1.9 (range 

12–21) years. The boys were significantly older than the 

girls (P=0.001). The boys reported having started playing 

at a significantly (P,0.001) younger age than the girls 

(8.1±2.6 years versus 9.1±2.7 years, respectively). The aver-

age training volume per week was significantly (P=0.001) 

higher for the boys (10.2±3.9 hours per week) than the girls 

(9.0±3.0 hours per week).

Overall injury characteristics
In all, the 401 players included in the study reported a total 

of 629 injuries, comprising 439 acute injuries (70%) and 

190 overuse injuries (30%). In basketball, the proportion 

of overuse injuries was 31% and in floorball the propor-

tion was 30%. The incidence of overuse injury was 1.0 per 

1,000 hours of exposure in both sports. The injured popula-

tion consisted of 91 (60%) male players and 61 (40%) female 

players, of whom 80 (53%) were basketball players and 72 

(47%) were floorball players. In addition, players reported 

a total of 150 overuse conditions that caused no time loss 

from training or competition; these were not included in the 

present analysis.

Table 1 characteristics of the participants

Basketball (n=207) Floorball (n=194) All (n=401) P-value†

Boys (n=101) Girls (n=106) Boys (n=112) Girls (n=82) Boys (n=213) Girls (n=188)

Age (years) 15.2±1.6 14.6±1.6 16.9±1.3 16.6±2.0 16.1±1.7 15.5±2.0 0.001**
height (cm) 17.3±9.4 168.5±6.7 178.6±6.5 166.5±5.7 179.0±8.0 167.6±6.3 ,0.001**
Weight (kg) 68.9±13.2 61.1±9.9 70.4±8.9 61.2±7.5 69.7±11.1 61.2±8.9 ,0.001**
BMi (kg/m2) 21.3±3.1 21.5±2.9 22.0±2.4 22.1±2.6 21.7±2.7 21.7±2.8 0.848
Age when started to play (years) 7.9±2.3 8.1±2.3 8.2±2.9 10.4±2.6 8.1±2.6 9.1±2.7 ,0.001**
ever played in adult elite league level
 Yes (%) 4.0 1.9 7.1 30.5 5.6 14.4
 no (%) 96.0 98.1 92.9 69.3 94.4 85.6
Training sessions/week 4.5±1.4 4.1±1.2 4.1±1.5 3.5±1.0 4.3±1.5 3.8±1.2 ,0.001**
Training hours/week 9.8±3.2 8.9±3.0 10.6±4.4 9.1±3.1 10.2±3.9 9.0±3.0 ,0.001**
games/season 32.7±14.8 38.1±17.5 37.4±15.4 35.7±15.0 35.2±15.3 37.1±16.5 0.237

Notes: Values are presented as mean ± standard deviation; †P-values for sex differences among all participants; **P-value ,0.05 considered to be statistically significant. 
Abbreviation: BMi, body mass index.
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Table 2 Frequency (n) and anatomical distribution of overuse injuries according to game and sex, with distribution of overuse injuries 
according to injury severity

Basketball (n=97) Floorball (n=93)

Boys (n=44) Girls (n=53) Total Boys (n=65) Girls (n=28) Total

All 44 (16/6/6/16) 53 (21/11/10/11) 97 (37/17/16/27) 65 (30/12/16/7) 28 (11/4/11/2) 93 (41/16/27/9)
head/neck 0 (0/0/0/0) 0 (0/0/0/0) 0 (0/0/0/0) 0 (0/0/0/0) 0 (0/0/0/0) 0 (0/0/0/0)
Upper body 0 (0/0/0/0) 1 (1/0/0/0) 1 (1/0/0/0) 0 (0/0/0/0) 2 (1/1/0/0) 2 (1/1/0/0)
Trunk 15 (10/2/1/2) 17 (11/2/2/2) 32 (21/4/3/4) 32 (17/4/7/4) 8 (6/0/2/0) 40 (23/4/9/4)
 Upper back/chest 0 (0/0/0/0) 1 (1/0/0/0) 1 (1/0/0/0) 0 (0/0/0/0) 0 (0/0/0/0) 0 (0/0/0/0)
 lower back/pelvis 11 (7/2/1/1) 16 (10/2/2/2) 27 (17/4/3/3) 29 (16/4/6/3) 7 (5/0/2/0) 36 (21/4/8/3)
 hip/groin 4 (3/0/0/1) 0 (0/0/0/0) 4 (3/0/0/1) 3 (1/0/1/1) 1 (1/0/0/0) 4 (2/0/1/1)
lower extremities 29 (6/4/5/14) 35 (9/9/8/9) 64 (15/13/13/23) 33 (13/8/9/3) 18 (4/3/9/2) 51 (17/11/18/5)
 Thigh 0 (0/0/0/0) 1 (0/1/0/0) 1 (0/1/0/0) 6 (4/1/1/0) 0 (0/0/0/0) 6 (4/1/1/0)
 Knee 22 (5/2/4/11) 22 (7/4/6/5) 44 (12/6/10/16) 25 (8/7/7/3) 7 (2/2/2/1) 32 (10/9/9/4)
 Shin/calf 4 (1/1/0/2) 7 (1/2/2/2) 11 (2/3/2/4) 1 (1/0/0/0) 6 (0/0/5/1) 7 (1/0/5/1)
 Ankle 1 (0/1/0/0) 4 (1/1/0/2) 5 (1/2/0/2) 1 (0/0/1/0) 2 (1/0/1/0) 3 (1/0/2/0)
 Foot 2 (0/0/1/1) 1 (0/1/0/0) 3 (0/1/1/1) 0 (0/0/0/0) 3 (1/1/1/0) 3 (1/1/1/0)

Note: n, number of injuries (minimal/mild/moderate/severe).

Basketball
Of the 207 basketball players participating in the study, 80 

(39%) had sustained at least one overuse injury in the preced-

ing 12 months. The boys had sustained 44 (45%) overuse 

injuries and the girls 53 (55%), giving a total of 97 overuse 

injuries among the basketball players. The injury rate was 

0.47 overuse injuries per athlete per year.

Most of the overuse injuries in basketball involved the 

lower extremities (64 cases, 66%), with the knee being 

the most commonly injured site (44 cases, 45%, Table 2). 

 Overuse injuries caused an average time loss from full partici-

pation of 26±50 (median 7) days. The severity of injuries is 

presented in Table 3. In basketball, there were no differences 

for the anatomic location (Figure 1) or severity of overuse 

injuries between the boys and the girls.

Floorball
Of the 194 floorball players, 72 (37%) reported having had 

at least one overuse injury in the preceding 12 months. 

 Significantly more boys (51 players) reported overuse injury/

injuries than girls (21 players, P=0.005). Floorball players 

sustained a total of 93 overuse injuries, of which the boys 

sustained 65 (70%) overuse injuries and the girls 28 (30%) 

overuse injuries. The injury rate in floorball was 0.48 overuse 

injuries per athlete per year.

Most of the overuse injuries involved the lower extremi-

ties (51 cases, 55%). The most commonly injured site was 

the lower back/pelvis (36 cases, 39%), and the second most 

common site was the knee (32 cases, 34%, Table 2). There 

were differences in anatomic location of overuse injuries 

between the boys and girls; the boys reported significantly 

more lower back and knee overuse injuries compared with the 

girls (P,0.001, Figure 2). Most of the injuries were classified 

as minimal (Table 3). There was no difference in severity of 

overuse injuries between the boys and girls (P=0.544). The 

average time loss from full participation due to an overuse 

injury was 16±37 (median 5) days.

Discussion
The main finding of this retrospective study was that 39% 

of basketball players and 37% of floorball players reported 

having had at least one overuse injury during the preceding 

12-month period. Overuse injuries caused long absences 

from full participation in training and playing in both sports. 

Most of the overuse injuries in these sports affected the lower 

extremities, with the knee and lower back/pelvis being the 

most commonly injured sites.

Epidemiological studies of overuse injuries in team sports 

are scarce, especially among young people. Previous studies 

in older populations of floorball players have reported that 

approximately 17%–24% of all floorball injuries are overuse 

injuries.30,31 In a study of female players only,33 the percentage 

of overuse injuries was 30%. In our study, the proportion of 

overuse injuries among young floorball players was similar 

(30%). According to previous studies among professional 

basketball players,18,19,36 overuse injuries and inflammatory 

conditions account for 15%–27% of all injuries. In our 

study, 31% of all basketball injuries were overuse injuries. 

However, Clarsen et al37 recently found that overuse injuries 

tend to be underreported, so the actual proportion of  overuse 
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Figure 1 Overuse injuries in basketball according to anatomic location and sex.
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Figure 2 Overuse injuries in floorball according to anatomic location and sex.
Note: *Significant difference at P,0.001.

Table 3 Severity of overuse injuries (n=190) according to sports and sex

Injury severity Basketball Floorball

Boys Girls Total Boys Girls Total

Minimal, 1–3 days 16 (36) 21 (40) 37 (38) 30 (46) 11 (39) 41 (44)
Mild, 4–7 days 6 (14) 11 (21) 17 (18) 12 (19) 4 (14) 16 (17)
Moderate, 8–28 days 6 (14) 10 (19) 16 (17) 16 (25) 11 (39) 27 (29)
Severe, $29 days 16 (36) 11 (21) 27 (28) 7 (11) 2 (7) 9 (10)
Total 44 (100) 53 (100) 97 (100) 65 (100) 28 (100) 93 (100)

Note: Values are presented as number of injuries (% rounded).

injuries is probably much higher than these rates suggest. 

Our results, which show that the most common injury 

location causing long-term losses in playing time was the 

knee, are in accordance with previous findings that growing 

athletes commonly suffer from Osgood–Schlatter disease,4 

patellofemoral pain, or other long-lasting but self-limiting 

unspecified knee pain.38

When describing the occurrence of overuse injuries, the 

definition used to record these injuries is important. We used 

the definition “time lost from full participation in the usual 

training program or competition” and found an overuse injury 

incidence of 1.0 injuries per 1,000 hours of exposure in both 

sports. Unfortunately, we were not able to find a reference 

incidence for either youth sport. In their prospective cohort 

study of senior basketball players, Cumps et al17 used an 

injury definition based on physical discomfort rather than 

time loss, and found an overuse injury incidence of 3.8 per 

1,000 hours of exposure, which is considerably higher than 

the incidence in youth basketball in our study. Although these 

rates are not comparable due to different study designs and 

methods, it can be speculated that the injury definition we 

used may have underestimated the true extent of overuse 

injuries. Standard injury surveillance methods (time loss) 

are not able to register all overuse injuries because overuse 

problems often have a gradual onset and athletes tend to train 

and compete despite their symptoms.37 It is worth noting that 

players in our study reported 150 overuse conditions that 

caused no time loss and hence were not defined as injuries, 

but it is most likely that these injuries were still harmful. 

Including these conditions in the present analysis would 

give an overuse injury incidence of 1.8 per 1,000 hours of 

exposure.

The present finding that most of the overuse injuries 

in both basketball and floorball are located in the lower 

extremities, with the knee being the most common site of an 

overuse injury, is consistent with previous research.17,30,31,33 

There is evidence in the literature that overuse knee con-

ditions, such as patellofemoral pain, are common, espe-

cially in elite-level basketball.17,19,20,36 In team sports that 

require jumping (volleyball, basketball), the high training 

load is commonly reported as a risk factor for patellar 

tendinopathy.15,17,39 Furthermore, recent findings indicate 

that smaller tendon cross-sectional area might also be 

related to patellar tendinopathy.40 While adolescent athletes 

rapidly increase their muscle strength, tendon stiffness 

and cross-sectional area are not similarly developed, and 

this may predispose adolescent athletes to tendon overuse 

injuries.41 Pains in the tendon insertions and associated 

tendon-related problems are common in youth team sports 

that involve repetitious impact movements such as landing 
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from a jump and sudden stops.4 Surprisingly, according 

to our results, overuse conditions of the lower back were 

almost as common as knee problems in basketball, and 

in floorball they were even more common. In floorball, 

a plausible explanation for this might be the low playing 

position, which causes strain to the lower back.

It is well known that injury profiles vary by sport,10 but 

there is insufficient evidence regarding whether male and 

female team sport athletes have different risks for overuse 

conditions. Many authors have found that patellar tendi-

nopathy is far more common in male athletes than in female 

athletes.13,15,42 However, this is not the case in all sports and 

overuse conditions. Cumps et al17 reported that female bas-

ketball players are at a higher risk for all overuse injuries and 

for patellofemoral pain. Snellman et al32 reported overuse 

injuries in floorball being more common in females, whereas 

Wikström and Andersson31 found the opposite. In the cur-

rent study, there were no sex differences in basketball, but in 

floorball the boys seemed to have sustained overuse injuries 

more often than the girls. Sex differences might partly be 

explained by differences in training volumes.43 More studies 

are therefore needed to determine the possible role of sex as 

a risk factor for overuse injuries in team sports as well as in 

other sports.

This study has some limitations. First, there is recall bias 

affecting the reliability of the retrospectively collected injury 

history. In addition, we were not able to confirm detailed 

diagnoses. Second, we calculated exposure hours based on 

individually reported data and by using average values for 

training and playing. Thus, it is possible that some players 

played less and some more than our estimation. Further, the 

injury definition based on time loss, although emphasizing 

time loss from full participation in training or competition, 

might have left aside injuries that caused no time loss or 

were transient in nature. It is possible that this might have 

resulted in underestimation of the frequency and severity 

of overuse injuries. These results should therefore be inter-

preted with caution. In addition, in our study, the age of the 

participants ranged from 12 to 21 years, and these findings 

cannot be extrapolated to immature adolescent athletes or 

to adult athletes.

The strengths of this study are the accuracy of the 

completed questionnaire and the high response rate. We 

collected the data on the day the player entered the study, 

and completed the questionnaire on the spot, meaning that a 

study researcher was able to carefully check the completed 

questionnaire with the player. All participating players com-

pleted the questionnaire.

Conclusion
Overuse injuries among growing athletes in youth team sports 

have not been well studied. The present findings provide 

evidence that overuse injuries are quite a common problem 

among youth basketball and floorball players, and overuse 

injuries often have a long-term injurious effect on the player’s 

ability to practice and compete at full capacity. Notwithstand-

ing the limitations of retrospectively collected data, our find-

ings suggest that development of injury reduction and training 

load monitoring strategies is needed in the field. Prospective 

analyses of risk factors for overuse injuries in popular youth 

team sports are also needed. In order to understand the true 

extent of the problem, future studies should use standardized 

methods to register overuse problems.
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