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There is a high level of youth participation in sports 
(1,2). In Canada, it is estimated that 43% of young 

adolescents (aged 12 to 15 years), and 35% of older adoles-
cents and young adults (aged 16 to 21 years) participate in 
organized sports outside of physical education classes at least 
once a week (2). Participation in sports is critical because 
decreased physical activity has been shown to increase 
the risk of morbidity and mortality associated with many 
diseases (3-6). 

In Canada, sport injury is the leading cause of injury in 
youths (7-9). It is estimated that one in four adolescents 
(aged 15 to 19 years) and one in seven children (aged six to 
14 years) annually require medical attention for a sport injury 
(9,10). Internationally, sport and recreational injury accounts 
for 32% to 55% of all injuries in boys (aged 11 to 15 years) and 
19% to 59% of all injuries in girls (aged 11 to 15 years) across 
eight countries (11). Sport injuries, particularly knee and 
ankle injuries, may result in an increased risk of development 
of osteoarthritis later in life (3,4). It is also estimated that 8% 

of youth discontinue recreational sporting activities annually 
because of injury, which could lead to less than optimal health 
in the future (12). 

There are many risk factors that may predispose youths 
to injury in sports, even before the inciting mechanism of 
injury (13). Risk factors may be extrinsic (eg, rules of play) 
or intrinsic (eg, age, strength). Modifiable risk factors refer 
to those that have the potential to be altered by injury 
prevention strategies (eg, strength) (13). Identification of 
nonmodifiable risk factors (eg, age) will also assist in deter-
mining high-risk populations. 

Target sports and populations must be identified before 
developing and evaluating intervention prevention strategies 
in youth sports that will have the greatest public health impact. 
Poor uptake of injury prevention strategies targeting high 
school students (aged 15 to 18 years) has been demonstrated 
(14). There may be a greater uptake of injury prevention efforts 
that target younger adolescents. Therefore, the objectives of 
the present study were to identify sport participation rates, 
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ObjECTivES: To examine rates of sport participation, sport injury, 
risk factors and sport safety practices in young adolescents. 
DESign: Cross-sectional. 
SETTing: Calgary and area junior high schools. 
PArTiCiPAnTS: A random sample of 1466 students (aged 12 to 
15 years). 
OuTCOmE mEASurES: Sport injury within one year prior to com-
pleting the survey. 
rESulTS: Ninety-three per cent of students participated in sports in 
the previous year. The injury rate was 60.85 injuries/100 students/year 
(95% CI 58.29 to 63.35) for students reporting at least one sport injury, 
29.4 injuries/100 students/year (95% CI 27.08 to 31.81) for medically 
treated injuries, and 12.28 injuries/100 students/year (95% CI 10.64 to 
14.07) for injuries presenting to a hospital emergency department. The 
greatest proportion of injuries occurred in basketball (14%), soccer 
(12%), hockey (8.6%) and snowboarding/skiing (7.1%). 
COnCluSiOnS: The rates of participation and injury in sports are 
high in junior high school students. Future research should focus on 
prevention strategies in sports with high participation and injury rates 
to have the greatest population health impact. 

Key Words: Adolescent; Athletic injury; Epidemiology; Prevention; Risk 
factors

la participation aux activités sportives, les blessures 
sportives, les facteurs de risque et les pratiques de 
sécurité dans les sports dans les écoles secondaires 
de premier cycle de Calgary et de la région

ObjECTiFS : Examiner les taux de participation aux activités sportives, 
de blessures sportives, de facteurs de risque et de pratiques de sécurité dans 
les sports chez les jeunes adolescents. 
mÉTHODOlOgiE : Étude transversale.
liEu : Écoles secondaires de premier cycle de Calgary et de la région.
PArTiCiPAnTS : Échantillon aléatoire de 1 466 élèves de 12 à 15 ans.
mESurES D’iSSuE : Blessure sportive dans l’année précédant le sondage. 
rÉSulTATS : Quatre-vingt-treize pour cent des élèves ont participé à des 
activités sportives au cours de l’année précédente. Le taux de blessure était 
de 60,85 blessures/100 élèves/année (95 % IC 58,29 à 63,35) chez les élèves 
qui avaient subi au moins une blessure sportive, de 29,4 blessures/100 élèves/
année (95 % IC 27,08 à 31,81) pour ce qui est des blessures ayant nécessité 
un traitement médical et de 12,28 blessures/100 élèves/année (95 % IC 
10,64 à 14,07) en ce qui a trait aux blessures ayant entraîné une visite à 
l’urgence d’un hôpital. La plus forte proportion de blessures se produisait au 
basketball (14 %), au soccer (12 %), au hockey (8,6 %) et à la planche à 
neige ou au ski (7,1 %). 
COnCluSiOnS : Les taux de participation à des activités sportives et de 
blessures sportives sont élevés chez les élèves du premier cycle de l’école 
secondaire. Les prochaines études devraient porter sur les stratégies de 
prévention dans les sports suscitant un fort taux de participation et un fort 
taux de blessures afin qu’elles aient le plus de répercussions sur la santé de 
la population.
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sport injury rates, risk factors and sport safety practices in junior 
high school students (aged 12 to 15 years). 

mETHODS
A retrospective survey design was used to examine sport 
participation, sport injury, risk factors and safety practices in 
Calgary, Alberta, and area junior high school students. The 
study sample comprised junior high school students (grades 7 
to 9, aged 12 to 15 years) from 35 Calgary and area high 
schools. These schools were randomly selected to participate, 
based on a computer generation of random numbers, from 
120 Calgary and area high schools from five school boards. 
From each school, one class was randomly selected from each 
of grades 7, 8 and 9. Junior high school students completed 
a 30 min Web-based questionnaire in the school computer 
laboratory in the spring of 2006 following informed consent 
as per the Office of Medical Bioethics, University of Calgary 
(Calgary). A research coordinator was present at all survey 
sessions to ensure that the questionnaires were completed 
independently. This questionnaire was developed and valid-
ated previously (10,15). The variables covered in the ques-
tionnaire included subject demographics, sport participation, 
injury and safety practices in the previous year.

Outcome definition
Sport injury was defined as a positive response to the question: 
“In the past one year have you had at least one sports injury?” 
Students who responded positively were asked to respond to 
additional questions regarding “their most serious injury”. 

risk factor definitions
Students were asked to report their age, sex, ethnicity and 
where they lived (ie, city, small town [population with more 
than 1000 people] or rural area). As a measure of social 
economic status, students were asked to report the highest 
educational level achieved by each of their parents, on a 
seven-point scale ranging from less than grade 7 to postgrad-
uate university. Students were asked to report their height 
and weight, from which body mass index (BMI) was calcu-
lated in kg/m2. BMI was divided into six categories based on 
the 10th, 25th, 50th, 75th and 90th percentiles. As a meas-
ure of exposure to sports, students were asked to report the 
number of hours per week and the number of months that 
they participated in their top three sports. Exposure was also 
divided into six categories based on the 10th, 25th, 50th, 
75th and 90th percentiles. Risk-taking behaviours exam-
ined included smoking, drinking and seatbelt use. Students 
were also asked about stressful life events.

Statistical methods
Statistical analyses were performed using Stata (Stata 
Corporation, USA). In addition to descriptive analyses, 
a multivariate logistic regression (allowing for clustering 
within schools) was developed, with all of the potential 
predictor variables considered for inclusion. Only those 
predictor variables that approximated the 5% level of sig-
nificance were included in the final model. All possible 
two-way interactions were examined. 

rESulTS
Study participants
A total of 35 schools, representing five school boards and 
all communities in and surrounding Calgary, participated 
in the present survey study. Forty-two school principals 
declined to participate in the present study because of other 
school commitments. Of 2154 students who were requested 
to participate, 1466 students (68.1%) returned a signed par-
ental consent form and completed at least part of the survey. 
Participant characteristics are summarized in Table 1.

Sport participation
The results indicated that 93.38% (95% CI 91.99% to 
94.6%) of students participated in a sport in the previous 
year. Overall, 70.53% (95% CI 68.12% to 72.86%) of stu-
dents participated in at least one sport in a club or organized 
community setting, and/or school team. Sixty-four per cent 
of students participated in sports for at least 1 h per week. 
Students were asked about the three sports that they played 
most often. Sport participation rates were highest for basket-
ball (28.4%), soccer (22.3%), volleyball (19.9%), badminton 
(19.9%), cycling (14%), running/track and field (13.6%), 
and hockey (13.2%), although more than 80 sports and 
activities were identified. Sex-specific participation rates are 
shown in Figure 1. 

Sport injury rates
Of 1466 participating students, 892 reported at least 
one sport injury in the previous year (injury rate of 
60.85 injuries/100 students/year [95% CI 58.29 to 63.35]). 
Overall, 40.79% (95% CI 38.26 to 43.36) of students reported 
multiple injuries. The injury rate was 29.4 injuries/100 stu-
dents/year (95% CI 27.08 to 31.81) for injuries requir-
ing medical attention (eg, physician, physiotherapist), 
12.28 injuries/100 students/year (95% CI 10.64 to 14.07) 
for injuries presenting to a hospital emergency department, 
and 36.3 injuries/100 adolescents/year (95% CI 33.82 to 
38.81) for injuries that resulted in a time loss from sport of 
at least one day. Sport-specific injury rates are summarized 
in Figure 2. Injury rates by participant characteristics are 
summarized in Table 1. 

most serious injury characteristics
The greatest proportion of injuries occurred in basket-
ball (14%), soccer (12%), hockey (8.6%), snowboarding/
skiing (7.1%) and cycling (6.2%). The ankles (21.2%) 
and knees (15.7%) were the most frequently injured body 
parts, followed by the wrists (8.4%), head (7.51%) and 
hands (7.51%). The most common injury types were liga-
ment sprains (23.9%), fractures (16.03%) and muscle 
strains (14.7%). On examining sex-specific injury rates 
by injury type, boys were more likely to sustain frac-
tures (ORFemale=0.63, 95% CI 0.44 to 0.92), concussions 
(ORFemale=0.48, 95% CI 0.26 to 0.86) and bleeding injuries 
(ORFemale=0.61, 95% CI 0.39 to 0.95), and girls to sustain 
ligament sprain (ORFemale=1.42, 95% CI 1.02 to 1.98) and 
muscle strain injuries (ORFemale=1.55, 95% CI 1.04 to 2.35) 
(Figure 3). 
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A previous injury to the same body part was reported for 
47% (95% CI 43.7% to 50.3%) of all injuries. Direct contact 
with another player or something else was the mechanism of 
injury reported for 68.9% (95% CI 65.8% to 72%) of injur-
ies. Direct contact with another person was the mechanism 
of injury reported for 32% (95% CI 28.9% to 35.1%) of 
injuries. Of these, 39.3% (95% CI 33.6% to 45.2%) reported 
that the contact was not allowed within the rules of the sport. 
More than 70% of injuries reported in the top two contact 
sports for participation (ie, hockey, football) were related to 
direct contact. More than 40% of injuries reported in the top 
two noncontact sports for participation (ie, basketball, soc-
cer) were related to direct contact. By sporting event type, 

TablE 1
Study participant characteristics and injury rates
Characteristic n (%) Sports injury, n (%)
Sex

Male 616 (42.02) 388 (62.99)
Female 821 (56) 502 (61.14)
(Missing) 29

Age, years
12 332 (22.65) 388 (62.99)
13 506 (34.52) 202 (60.83)
14 476 (32.47) 299 (62.82)
15 117 (7.98) 66 (56.41)
(Missing) 35

Ethnicity
Caucasian 1112 (75.85) 723 (65.02)
Non-Caucasian 354 (24.15) 169 (47.74)
(Missing) 0

Home location
Calgary 792 (54.02) 482 (60.86)
Other town (>1000 people) 372 (25.38) 246 (66.13)
Rural (farm) 86 (5.87) 60 (69.77)
Rural 101 (6.89) 69 (68.32)
(Missing) 115

Mother’s education
< High school 86 (5.87) 57 (66.28)
High school 336 (22.92) 205 (61.01)
Postsecondary 380 (25.92) 242 (63.68)
University 592 (40.38) 380 (64.18)
(Missing) 72

Father’s education
< High school 133 (9.07) 77 (57.89)
High school 280 (19.1) 168 (60.0)
Postsecondary 321 (21.9) 196 (61.06)
University 656 (44.75) 439 (66.92)
(Missing) 76

Body mass index, kg/m2

<16 (<10th percentile) 141 (9.62) 84 (59.57)
16–17 (10th to 25th percentile) 209 (14.26) 140 (66.99)
>17–19 (25th to 50th percentile) 353 (24.08) 226 (64.02)
>19–21 (50th to 75th percentile) 345 (23.53) 207 (60.0)
>21–23 (75th to 90th percentile) 204 (13.92) 138 (67.65)
>23 (>90th percentile) 136 (9.28) 84 (61.76)
(Missing) 78

Exposure, h/week
<1 (<10th percentile) 133 (9.07) 56 (42.11)
1–2 (10th to 25th percentile) 194 (13.23) 120 (61.86)
>2–4 (25th to 50th percentile) 337 (22.99) 217 (64.39)
>4–6 (50th to 75th percentile) 316 (21.56) 219 (69.3)
>6–8 (75th to 90th percentile) 198 (13.51) 143 (72.22)
>8 (>90th percentile) 130 (8.87) 93 (71.54)
(Missing) 158

Coaching
None 299 (20.4) 142 (47.49)
1 sport 364 (24.83) 232 (63.74)
2 sports 388 (26.47) 283 (72.94)
3 sports 253 (17.26) 189 (74.7)
(Missing) 162

Stressful life events (previous year)
Yes 452 (29.88) 290 (64.16)
No 971 (66.23) 601 (61.89)
(Missing) 57

TablE 1 – continued
Study participant characteristics and injury rates
Characteristic n (%) Sports injury, n (%)
Smoking

Some 26 (1.77) 16 (61.54)
Never 1369 (93.38) 874 (63.84)
(Missing) 71

Drinking
≥1 per week 20 (1.36) 14 (70.0)
<1 per week 144 (9.82) 98 (68.08)
None 1230 (83.9) 778 (63.25)
(Missing) 72

Seatbelt
Always or mostly 1248 (85.13) 801 (64.18)
Sometimes or rarely 92 (6.28) 59 (64.13)
Never 54 (3.68) 30 (55.56)
(Missing) 72
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Figure 1) Sport-specific participation rates among Calgary and 
area (Alberta) junior high school students

Figure 2) Sport-specific injury rates
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39.3% of injuries reported occurred in a game, followed by 
recreational setting (26.9%), practice (19%) and physical 
education class (8.4%). The proportion of injuries by level of 
severity based on the reported time loss from sport were 32.5% 
slight (no time loss), 29.7% minimal/mild (one to seven days), 
24.2% moderate (eight to 28 days), and 13.5% severe (longer 
than 28 days). Only 41.82% (95% CI 38.55% to 45.13%) of 
the injured adolescents reported receiving first aid treatment 
at the time of the injury.

Sport safety practices
The reported activity-specific use of helmets is summarized in 
Figure 4. The proportion of students participating in skate-
boarding, snowboarding and rollerblading that reported “never” 
wearing wrist guards was 74.2%, 75.8% and 46.1%, respectively. 
In the same activities, 4.7%, 7.1% and 18.2% reported “always” 
wearing wrist guards. The proportion of students who reported 
that they warm up in each of their top three chosen sports 
was 68.7%, 51.5% and 40.3%, respectively. The proportion of 
students who reported that they cool down in each of their top 
three chosen sports was 56.5%, 43.1% and 33.8%, respectively. 
Sixty-three per cent of adolescents indicated that they have 
learned about sport safety in the past 12 months. Of these, 
68.2% indicated that they learned sport safety from a teacher, 
51.1% from a parent and 40.9% from a coach.

risk factors
The significant risk factors for injury based on multiple 
logistic regression analysis were amount of exposure to risk 
(average number of hours per week over one year) and 
the number of sports in which the student was coached 
(Table 2). There was no increased risk of injury by sex, 
age, ethnicity, BMI, level of mother’s or father’s education, 
residence location, stressful life events or other risk-taking 
behaviours (smoking, drinking or seatbelt use). 

DiSCuSSiOn
Sport participation rates in youth are high. In our study, 70% of 
students surveyed participated in an organized sport and 64% 
participated for at least 1 h per week on average over the entire 
year. Thus, youth in Calgary and area appear to have a higher 
rate of participation in organized sports than the previously 
reported national rate of 43% participation in organized sports 
for at least once a week in the same age group (2). 

The medically treated injury rate was consistent with 
the literature and lower in younger adolescents (aged 12 to 
15 years) than previously found in older adolescents (aged 
14 to 19 years) (7-10). It appears, however, that there was 
a slightly higher rate of injuries among younger adolescents 
presenting to hospital emergency departments (12.28 injur-
ies/100 students/year) than among older adolescents (8.1 
injuries/100 students/year) (10). This may reflect the par-
ental influence on medical follow-up in younger compared 
with older adolescents. In a previous study (8) examining 
hospital-based sport injury rates in Canada based on data 
from 1994, there was an overall higher rate of injury esti-
mated in the 15- to 19-year-old age group than the 10- to 
14-year-old age group. This finding may reflect an increased 
participation and intensity of sport in this younger adoles-
cent population since 1994.

The proportion of injuries reported was greatest in 
basketball, soccer, hockey and snowboarding/skiing. This 
is consistent with combined high rates of participation and 
injury found in these sports. Most of these sports involve 
a high rate of contact, jumping, sprinting and/or pivoting, 
which are often involved in the mechanism of injury in 
sports (13). The highest rates of injury were consistent for 
boys participating in hockey, basketball and football, and 
for girls participating in gymnastics, basketball and soccer 
(10,13). Other sports such as wrestling and rugby also had 
high injury rates. Injury prevention in these sports is also 
important; however, the public health significance is less 
because of lower participation rates (10,13). 

There is some evidence that male adolescents are gen-
erally at greater risk for injury than female adolescents 
(OR 1.16 to 2.4) (16-19). The exception to this is in studies 
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Figure 3) Proportion of most serious injuries by injury type and sex

Figure 4) Proportion of participation and helmet use

TablE 2
Distribution of risk factors based on multiple logistic 
regression analysis adjusted for clustering by school
Injury adjusted OR 95% CI P*
Weekly exposure, h/week

<1 1.00
1–2 1.87 1.34–2.61 <0.0001
>2–4 1.91 1.44–2.55 <0.0001
>4–7 2.28 1.6–3.24 <0.0001
>7–9 2.25 1.39–3.66 0.001
>9 2.26 1.57–3.27 <0.0001

Coaching
None 1.00
1 sport 1.82 1.39–2.38 <0.0001
2 sports 2.53 1.74–3.68 <0.0001
3 sports 2.65 1.82–3.87 <0.0001

*Statistical significance based on P≤0.05
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(10,17,19-21) examining specific sports, including soccer 
and basketball (10,19), in which girls appear to be at greater 
risk. Consistent with other survey studies (10,22), we found 
no significant difference between overall injury rates in 
boys and girls. While some sport-specific injury rates in our 
study differed for boys and girls (Figure 2), injury rates in 
basketball and soccer were similar for boys and girls. This 
may reflect a different pattern of risk in a younger age group 
compared with that found in older adolescents. On examin-
ing injury type by sex, we found that boys were more likely 
to sustain concussions, fractures and bleeding injuries, and 
girls were more likely to sustain ligament sprains and muscle 
strains. This was consistent with findings in high school 
students (aged 14 to 19 years) (10). Hewett et al (23) and 
Emery et al (24) also demonstrated greater rates of knee 
sprain injury (including anterior cruciate ligament sprains) 
in adolescent female athletes. Consistent with other studies 
(10,15), ligament sprain was the most frequently occurring 
injury type, and ankle and knee were the most commonly 
injured body parts. 

With 47% of injuries reported as re-injuries, the present 
study supports the evidence that previous injury is a signifi-
cant risk factor for injury in sport. This highlights the import-
ance of appropriate and sufficient age-specific sport physical 
therapy rehabilitation in the paediatric population (13,25). 
Consistent with high school students, direct contact with 
another person was the most common cause of injury in con-
tact sports (ie, hockey and football), but also very common in 
noncontact sports (ie, basketball and soccer) (10).

Warm-up and cool-down practices were not standard 
practices in all reported sports, but they were, not surpris-
ingly, more prevalent in the first chosen sport for participa-
tion than in the second and third chosen sports. Consistent 
with high school students, 63% indicated that they had 
learned about sport safety in the past year (10). The major-
ity of students indicated that this education was directed by 
teachers (68.2%), followed by parents (51.1%) and coaches 
(40.9%). Thus, these individuals should be involved in 
evidenced-based and appropriate safety education tools that 
maximize sport safety education among young adolescents. 

In 2003, legislation in the Province of Alberta mandated 
the use of helmets for road cyclists younger than 18 years of 
age. The effectiveness of this legislation appears to be greater 
in the younger population, in which close to 60% of adoles-
cent road cyclists and more than 90% of mountain cyclists 
report using a helmet most of the time, compared with that 
found in high school students (less than 40% and less than 
60%, respectively) (10). There is also a twofold greater use of 
helmets for snowboarding, rollerblading, skateboarding and 
scootering reported among junior high school students than 
among high school students (10). In both junior and senior 
high school students, 70% to 80% of students report that they 
never wear wrist guards for skateboarding and snowboarding 
(10). In rollerblading, however, 60% of high school students, 
compared with 46% of junior high school students, reported 
that they never wear wrist guards (10). The absence of pro-
tective equipment in sports will certainly increase the risk of 

injury in some sports (26,27). Helmet use has been shown to 
be protective against head injury in snowboarding, skiing and 
cycling (26). There is also evidence to support the protective 
effect of wrist guards in snowboarding (27). Although some 
argue that the use of protective equipment may increase risk-
taking behaviours in some sports, this has not been supported 
by research findings (28). The importance of promoting the 
use of protective equipment in youth sports is both evidence-
based and critical.

Consistent with other studies (10,15), there is evidence 
to support an increased risk of injury with greater exposure to 
sport (ie, weekly hours) and to more competitive sports (ie, 
students reporting formal coaching). A negative association 
between socioeconomic status and all injury has been previ-
ously found (29,30). Pickett et al (11,31,32), however, found 
an increased risk of sport injury associated with increased 
socioeconomic status. Based on father’s education alone, we 
did find a similar trend in our study based on point estimates. 
Our analysis was limited based on a lack of information 
regarding additional socioeconomic status indicators.

Pickett et al (32) found increased risk of all injury associ-
ated with risk-taking behaviours including smoking, drunk-
enness and nonuse of seatbelts. In our study examining sport 
injury alone, there was no apparent increased risk of injury 
associated with other risk-taking behaviours (ie, smoking, 
drinking and seat belt use). This relationship is not surpris-
ingly stronger when including all injuries beyond sport-
related injuries (ie, home, motor vehicle).

MacKay et al (33) and McGuine (34) suggest the evi-
dence is weak for effective injury prevention strategies in 
youth sports. The majority of these studies (14,35) exam-
ined sport-specific training strategies in older adolescents 
(15 to 19 years) and demonstrated poor adoption (26% to 
60%). This highlights the importance of future research 
focusing on the development and rigorous evaluation of 
sport injury prevention strategies targeting youth with a 
focus on maximizing adoption (ie, policy related to equip-
ment use, neuromuscular training strategies). 

limitations
The accuracy of the information presented may be sub-
ject to bias because of the nature of the self-report survey 
techniques used. Limitations may include under-reporting 
of injury related to one-year recall. Sport participation rates 
in our study are also likely underestimated because students 
selected only their top three sports for participation. The time 
of year the survey was completed and the school location may 
have also influenced participants’ selection of sports. 

COnCluSiOnS 
The present survey suggests that the majority of youth in 
grades 7 to 9 (aged 12 to 15 years) participate in sports. 
The rates of participation and rates of sport injury in this 
age group are high, although they are slightly lower among 
older adolescents. Although there is very little research 
evidence regarding the prevention of injuries in young 
adolescents (aged 12 to 15 years), the significant impact of 
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sport injury in this population warrants significant atten-
tion. Future research should focus on developing, imple-
menting and evaluating injury prevention strategies in 
young adolescents. 

implications for prevention
The high rates of sport participation and sport injury in 
young adolescents have led to a significant public health 
impact. The present study identifies a clear need to target 
young adolescents with sport injury prevention strategies to 
maintain high rates of participation in physical activities, 
and to reduce the risk of early osteoarthritis and other 
future health concerns related to obesity and other diseases. 
Sport-specific populations and injuries are identified to 
target appropriate populations for future injury prevention 
research. An evaluation of global prevention strategies, 
including safety policies in sports, and school-based injury 
prevention strategies is critical to reducing the public 
health burden of sport injuries in youths. 
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