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ABSTRACT

Regular participation in grassroot sports may benefit adolescents by developing movement skills, fostering peer relationships,
and cultivating positive attitudes and behaviors. However, increased volume and intensity of sport participation raise the risk of
injuries, which may lead adolescents to quit sport. Hence, sport injuries are a public health concern, yet knowledge about injury
prevalence in grassroot settings remains limited. Therefore, the aim of this study was to investigate: (a) the prevalence of injury

in youth grassroot football players and (b) the relationships between prevalence of injury and potential risk factors; namely, sex,
age group, social support, coach and peer autonomy support, and training load. Adolescents (n = 568; M,z. = 15.7 years; and
SD = 1.4) playing for U14-U19 teams in Agder County in Norway provided information pertaining to their participation in
grassroot football. Although no differences in the prevalence of injuries or substantial injuries were found between sex and age

groups, the results indicated differences in injury anatomical areas based on sex and age. Moreover, the results revealed that a

higher injury prevalence was associated with a combination of lower levels of peer autonomy support, higher weekly accu-
mulated total football activity, and being female. For substantial injuries, the combination of higher amounts of match time or
being a player who perceived lower levels of coach autonomy support in the group accumulating least match time was asso-

ciated with a higher injury prevalence. Our results showed a surprisingly high prevalence of injury in youth grassroot football,

highlighting the need for future intervention studies.

1 | Introduction

Sport takes many forms, one of which is youth grassroot sport.
This form is characterized by its inclusive approach to
participation, strong ties to local communities and social
networks, emphasis on commitment and cooperation, reliance
on the organizational skills of local sponsors and participants,
and its integration into the daily lives of individuals within
a larger community (Sanders and Coakley 2021). Around
the world, 9.4 million children and adolescents under the
age of 18 years are registered in football clubs and the

overwhelming number of these individuals participate in
grassroot settings (O’Gorman 2016). According to official
statements in Norway, the overall aims for grassroot sport are
mastery, inclusion, and positive experiences as well as creating
safe and social environments (The Norwegian Olympic and
Paralympic Committee and Confederation of Sports (NIF;
Norges idrettsforbund 2019). Similarly, it has been suggested
that grassroot sport settings should be easily accessible to
everyone, with a strong focus on play and social interaction
(Sanders and Coakley 2021; Solstad, Granerud, et al. 2022;
Tuastad 2019).

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work

is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2025 The Author(s). European Journal of Sport Science published by Wiley-VCH GmbH on behalf of European College of Sport Science.

European Journal of Sport Science, 2025; 25:12314
https://doi.org/10.1002/ejsc.12314

1of 12


https://doi.org/10.1002/ejsc.12314
https://orcid.org/0000-0002-6695-8321
mailto:bard.e.solstad@uia.no
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1002/ejsc.12314

Summary

o We investigated the prevalence of injuries among youth
grassroot football players.

o We examined the associations between injury preva-
lence and multiple risk factors.

The results revealed a surprisingly high prevalence of
injury and substantial injury among youth grassroot
football players.

o The findings indicated a complex nature of injury risk
factors.

The results underscore the need for targeted injury
prevention interventions in youth grassroot football.

However, previous research has shown that in youth grassroot
football, expectations and demands from clubs, coaches, and
parents tend to rise as the level of competition and performance
increases (Bakken 2019; Solstad, Sevik, et al. 2022), thereby
increasing the risk of injury (DiFiori et al. 2014; Gould 2019).
Indeed, previous research has shown that sport injuries among
adolescents are related to several short-term and long-term
negative health and behavioral consequences, including an
increased risk of overweight and obesity (Whittaker et al. 2015),
aggressive behavior in sport (Newman et al. 2021), mental
health disorders (Haraldsdottir and Watson 2021), and sport
dropout (Moulds et al. 2022).

Furthermore, injury prevalence research in large populations of
youth grassroot football players is limited (Mandorino, Fig-
ueiredo, Gjaka, and Tessitore 2023; Robles-Palazon et al. 2022),
with most studies being focused on elite youth male players
(Jones et al. 2019; Robles-Palazon et al. 2022), whereas other
team sports and cohorts of athletes have only sparse single-study
investigations (Beech et al. 2024; Maniar et al. 2023; Raya-
Gonzalez et al. 2020; Zech et al. 2022). Of those few studies that
have examined injuries in grassroot football, the majority have
focused on injuries that occur during tournaments/competitions
(Andreasen et al. 1993; Kolstrup et al. 2016; Soligard et al. 2012)
or have integrated a range of standards regarding sample
composition (e.g., not just grassroot players; Robles-Palazén
et al. 2022). Consequently, there is currently limited insight
pertaining to injury rates during a regular season or spanning
the complete demographics of youth grassroot football. Without
research explicitly focusing on this group of players, one cannot
adequately identify possible injury risk factors that might have
an impact on these individuals.

Injury etiology in youth football has been studied from multiple
perspectives, leading to a wide range of risk factors (Hausken-
Sutter et al. 2021; Mandorino, Figueiredo, Gjaka, and Tessi-
tore 2023). From a biomedical perspective, factors, such as
previous injuries (Steffen et al. 2008; Steffen et al. 2009), age,
growth, and maturation (Colyer et al. 2021; D. M. Johnson
et al. 2020; Read et al. 2018), and physical stress (e.g., training
and match time the preceding week; Brink et al. 2010), have all
been identified as risk factors for injuries. Moreover, psycho-
social research on injury has identified personality traits (e.g.,

anxiety and ineffective coping; U. Johnson and Ivarsson 2011),
history of stressors (e.g., negative life events; Ivarsson
et al. 2014), and team climate (e.g., lack of support from team-
mates and coach; Steffen et al. 2009) as possible risk factors.

One of the most cited frameworks (the model of stress and
athletic injury; J. M. Williams and Andersen 1998), developed to
explain how psychosocial factors can be related to injury risk,
proposes stress and stress response as strong predictors of injury
(Ivarsson et al. 2017). However, stress is not restricted to psy-
chosocial experiences but could also stem from physically
demanding situations. The stress and injury model highlights
demanding training or matches as a source of stress that could
increase the likelihood of injury (Andersen and Williams 1988).
Furthermore, to be able to respond to stress positively, the
model emphasizes various coping resources. For instance, sup-
port from significant others (e.g., coaches, teammates, and
parents) has been identified as a key resource for young athletes
(Kontos 2016; Kristiansen and Stensrud 2020; Reverberi
et al. 2020). Consequently, when examining factors related to
injury risk, it is important to consider multiple factors that
might interact together in a complex system contributing to the
risk of injury rather than trying to determine single risk factors
(Bittencourt et al. 2016; Tranaeus et al. 2022, 2024).

As complex systems can comprise a range of factors that interact
and cause injury (Appaneal and Perna 2014; J. M. Williams and
Andersen 1998), this might include different demographic fac-
tors. For instance, research on injury in youth elite football has
shown that injury epidemiology partly differs across sexes,
although there seems to be no significant difference in total
injury prevalence/incidence (Robles-Palazén et al. 2022). How-
ever, ankle and thigh injuries are most common among male
players, whereas knee and ankle are equivalent among female
players (Mandorino, Figueiredo, Gjaka, and Tessitore 2023;
Robles-Palazén et al. 2022; Sanchez-Sanchez et al. 2025;
Quintana-Cepedal et al. 2024). Indeed, females are also signifi-
cantly more prone to injuries to these locations than males
(Leininger et al. 2007; Robles-Palazén et al. 2022). Furthermore,
injury risk seems to increase with chronological age (Mandor-
ino, Figueiredo, Gjaka, and Tessitore 2023). For instance, in a
recent systematic review and meta-analysis, Robles-Palazén
et al. (2022) reported an injury incidence of 5.3 injuries/1000 h
in U13-U16 and 7.5 injuries/1000 h of football exposure in U17-
U19-year-old male elite football players. Hence, it is important
to investigate whether these injury patterns also apply in youth
grassroot settings.

To overcome limitations in previous research related to preva-
lence of injuries among male and female football players and
facilitate investigation of the complex risk factors in youth
grassroot football, the aim of the present study was two-fold.
First, to investigate the prevalence of injury in youth grassroot
football players. Second, to investigate the relationships between
prevalence of injury and potential multifactorial risk factors,
including physical stress (i.e., number of training/match hours/
week), psychosocial factors (i.e., peer and coach autonomy
support and social support), and demographic factors (i.e., age
and sex) using a complex system approach.
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2 | Materials and Methods
2.1 | Participants

All grassroot football clubs in Agder County with U14-U19
teams registered for the season were invited to participate in
this study. In total, 588 participants were recruited: 398 males
and 190 females. However, 20 players were excluded from
further analysis due to not completing the entire survey.
Consequently, 568 male (n = 386) and female (n = 182) players
(96.6%) were included in the final analyses (see Table 1).

2.2 | Procedure

Prior to commencing data collection, ethical approval was ob-
tained from the Norwegian Agency for Shared Services in Ed-
ucation and Research (Refnr.. 923402) and the ethical
committee at the Faculty of Health and Sport Science at the
University of Agder. With the general manager's consent from
each football club, the coaches of the respective teams were
contacted and provided with consent forms to distribute to
players and parents/legal guardians. The consent form outlined
the details of the project, what participation entailed, and
emphasized that consent was voluntarily and players could
withdraw at any time. Data were collected via SurveyXact
(Rambell Management Consulting, 2022, Aarhus, Denmark).
Data collection occurred mainly during September, although
some continued into October and November to facilitate in-
sights from a more representative sample of youth grassroot
football players.

2.3 | Measures

The survey was based on previously validated versions of
established scales, where available. Questionnaires not available

in Norwegian were translated (Epstein et al. 2015). Some ad-
aptations were also made to the context and timeframes used in
some questions due to the ongoing COVID-19 pandemic,
limiting certain aspects of training in the year preceding data
collection.

231 | Injury

Traditionally, the magnitude and severity of injuries have been
measured using a time-loss definition, defining an injury as
more severe based on the time players are unable to participate
in regular training (Bahr et al. 2018). Although this is an
accepted approach, it is recognized that it can lead to an un-
derestimation of injuries that are not associated with time-loss,
particularly overuse injuries (Bahr 2009; Clarsen et al. 2013). To
address these issues, the Oslo Sports Trauma Research Center
(OSTRC) developed a questionnaire (OSTRC-O2; Clarsen
et al. 2020) for recording all injury types and their severity
(Clarsen et al. 2020; Clarsen et al. 2013), which was used in the
current study.

The OSTRC-O2 (e.g., “To what extent have groin problems
affected your performance during the past 7 days?”) is made to
be modified for specific anatomical areas (Clarsen et al. 2020),
which led to five different scales being developed for the current
study to account for common football injuries (i.e., back, knee,
ankle, groin, and hamstring). Each scale consists of four ques-
tions regarding the anatomical area and the effect of the injury
on participation and performance the past week. Responses are
scored from 0 to 25 (0-8-17-25). Injury and substantial injury
were defined in accordance with recommendations (Clarsen
et al. 2013) and other prevalence studies (Leppénen et al. 2019;
Moseid et al. 2018) conducted in youth sport. All players were
defined as injured if they accumulated a severity score of more
than 0, and further defined as substantially injured if they re-
ported moderate or severe reductions in training volume or

TABLE 1 | Descriptive statistics of demographic variables of all participants.

All athletes Males Females

Gender, n (%) 568 (100) 386 (68.0) 182 (32.0)
Age (year), mean (SD) 15.7 £ 1.4 16 + 1.4 151 £ 1.2
Years playing football, mean (SD) 9+£27 9.7 £ 2.6 7.6 £2.3
Years with current coach, median (range) 2 (0-15) 2 (0-15) 3 (0-10)
Players with parent-coach, n (%) 299 (52.6) 175 (45.3) 124 (68.1)
Clubs, n 30 25 17
Geography, n (%)

Kristiansand municipality 272 (47.9) 184 (47.7) 88 (48.4)

West of Kristiansand 94 (16.5) 57 (14.8) 37 (20.3)

East of Kristiansand 147 (25.9) 108 (28.0) 39 (21.4)

North of Kristiansand 55 (9.7%) 37 (9.6) 18 (9.9)
Ethnicity, n (%)

Norwegian 504 (88.7) 335 (86.7) 170 (93.4)

Born with immigrant parents 35 (6.2) 26 (6.8) 8 (4.4)

Immigrant 29 (5.1) 25 (6.5) 4 (2.2)
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performance (response 3 or 4 in either question 2 or 3). All five
scales showed good internal reliability, with acceptable coeffi-
cient alpha values (o = 0.79-0.86).

2.3.2 | Perceived Coach and Peer Autonomy Support

Perception of coach and peer autonomy support was assessed
separately using the 6-item short version of the Health-Care
Climate Questionnaire (HCCQ; G. C. Williams et al. 1996),
modified for use within sports. This modified version of the
HCCQ (e.g., “I feel that my coach provides me with choices and
options”) has previously shown good internal reliability (Adie
et al. 2012; Bartholomew et al. 2011). The responses were rated
on a 7-point Likert scale ranging from 1 (strongly disagree) to 7
(strongly agree). The two 6-item scales showed good internal
reliability, with a coefficient alpha value of a = 0.92 for both
scales.

2.3.3 | Perceived Social Support

Perception of social support was measured using the Brief
Perceived Social Support Questionnaire (F-SozU K-6; Lin
et al. 2019). This questionnaire maps a wide range of social
resources incorporating various aspects of social support (e.g., “I
know a very close person whose help I can always count on”)
and has shown good cross-cultural invariance (Lin et al. 2019).
The scale consists of six items that are rated on a 5-point Likert
scale ranging from 1 (not true at all) to 5 (very true). In the
present study, the questionnaire showed a good internal reli-
ability, with an acceptable coefficient alpha value (o = 0.87).

2.3.4 | Number of Training and Match Hours/Week

The amount of practices was collected using a short form of a
previously validated practice history questionnaire (Haugaasen
et al. 2014). The questionnaire asked players to retrospectively
report the average amount of time spent per week (and how
many weeks) in different football activities over several years,
from which one can calculate the total accumulated hours for
each age-category (Haugaasen et al. 2014). However, in the
present study, the questionnaire was modified, as we only were
interested in the amount of recent practice. The questionnaire
recorded weekly accumulated hours (preceding month average)
spent in organized football practice, peer-led football play, peer-
led football practice, matches, and other sports practices. The
accumulated hours of activity were categorized into four vari-
ables prior to analyses (i.e., match, organized activity, football
activity, and total activity). The validity of the questionnaire has
previously been tested by comparing the players’ and parents’
responses, showing a good intraclass correlation of r = 0.76
(Ford et al. 2010).

2.4 | Statistical Analysis

Descriptive statistics of the demographic variables are presented
in Table 1. We also calculated coefficient alpha values

(Cronbach and Shavelson 2004) and correlation between inde-
pendent and dependent variables (see Appendix 1). Exploratory
factor analysis was used to explore the relationship and factor
loadings between manifest variables within the same scales to
evaluate the validity. The prevalence of injury and substantial
injury are presented in Table 2, with Pearson’s chi-squared tests
used to check for differences between groups.

To test the potential relationships between the independent
variables (sex, age group, perceived social support, perceived
coach and peer autonomy support, and training load) and the
dependent variables (prevalence of injury and substantial
injury), a chi-squared automatic interaction detection (CHAID)
analysis was applied (IBM SPSS Decision Trees 24; Milanovi¢
and Stamenkovi¢ 2016). Decision tree methods allow nonlinear
interactions among independent variables, which has made
them successful in identifying subsets of risk factors explaining
health outcomes (Bittencourt et al. 2012; Butchart et al. 2013;
D'Alisa et al. 2006; Tranaeus et al. 2022). The CHAID algorithm
is well suited for interpreting purposes and for use in large
sample sizes (Momo 2013). Moreover, it uses a prepruning
approach to prevent overfitting, which makes it more appro-
priate to generalize unseen data (Ying 2019). Tree pruning en-
ables the tree to grow until the stopping rule is met, after which
nonsignificant nodes are removed. This process reduces the
tree's complexity while enhancing its accuracy. The following
stopping rule was applied in accordance with suggestions made
by previous studies (e.g., Linnér et al. 2024; Machuca
et al. 2017); (a) number of cases in parent nodes to be minimum
10% (56 cases) of the total sample, (b) number of cases in child
nodes to be minimum 5% (28 cases) of the total sample, or (c) no
more statistically significant splits (p < 0.0.05) were possible. We
calculated risk differences (with corresponding 95% confidence
intervals) between the subgroups to illustrate the difference in
proportion of injured players, and missing data were treated
with surrogates splits. Additionally, no power calculation was
performed, as our goal was to recruit nearly the entire popula-
tion of youth grassroot football players in Agder County, Nor-
way. All analyses were conducted using SPSS version 24.0 (IBM,
Armonk, New York, USA). Of note, this study's design and
analysis were not preregistered.

3 | Results
3.1 | Injury Prevalence

Of the total sample of youth grassroot football players, the
prevalence of injured and substantially injured players was 54%
and 23%, respectively (see Table 2). Regarding both total injuries
and total substantial injuries, no sex differences were observed.
The knee was the anatomical area, which displayed the highest
injury prevalence comprising 29% and 12% for both injuries and
substantial injuries, respectively. Female players reported a
higher prevalence of knee injuries (X* (1, N = 568) = 8.2 and
p = 0.004) and ankle injuries (X* (1, N = 568) = 5.1 and
p = 0.023) than males, whereas male players reported a higher
prevalence of groin injuries (X* (1, N = 568) = 15.3 and
p < 0.001) than females. With respect to age groups, the oldest
players (17-19 years) reported a higher prevalence of lower back
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TABLE 2 | Prevalence of total injury problems and substantial injury problems as well as subcategories for location of the injury and prevalence for

subgroups of athletes.

Adolescent (13-19) grassroot football players (n = 568)

All Males Females 13-16 years old 17-19 years old
(n = 568) (n = 386) (n = 182) (n = 393) (n = 175)

Total injury 308 (54.2%) 205 (53.1%) 103 (56.6%) 207 (52.7%) 101 (57.7%)
problems
Lower back 83 (14.6%) 61 (15.8%) 22 (12.1%) 46 (11.7%) 37 (21.1%)
Knee 167 (29.4%) 99 (25.6%) 68 (37.4%) 126 (32.1%) 41 (23.4%)
Ankle 101 (17.8%) 59 (15.3%) 42 (23.1%) 64 (16.3%) 37 (21.1%)
Groin 82 (14.4%) 71 (18.4%) 11 (6.0%) 51 (13.0%) 31 (17.7%)
Hamstring 34 (6.0%) 28 (7.3%) 6 (3.3%) 19 (4.8%) 15 (8.6%)
Substantial injuries

Total 129 (22.7%) 85 (22.0%) 44 (24.2%) 86 (21.9%) 43 (24.6%)

Lower back 34 (6.0%) 26 (6.7%) 8 (4.4%) 19 (4.7%) 15 (8.6%)

Knee 67 (11.8%) 40 (10.4%) 27 (14.8%) 45 (11.5%) 22 (12.6%)

Ankle 35 (6.2%) 22 (5.7%) 13 (7.1%) 22 (5.6%) 13 (7.4%)

Groin 33 (5.8%) 27 (7.0%) 6 (3.3%) 24 (6.1%) 9 (5.1%)

Hamstring 14 (2.5%) 12 (3.1%) 2 (1.1%) 8 (2.0%) 6 (3.4%)

Note: Data are shown as the number and percentage of players reporting at least one injury or substantial injury.

injuries (X* (1, N = 568) = 8.6 and p = 0.003), whereas the
youngest players (14-16 years) reported a higher prevalence of
knee injuries (X* (1, N = 568) = 4.3 and p = 0.037). Notably, no
differences between age groups were found with respect to
substantial injuries.

3.2 | Risk Factors of Injury and Substantial Injury

The results from the CHAID decision tree analysis for injuries
(see Figure 1) showed a solution with three parent nodes and six
child nodes. Peer autonomy support appeared to be the main
risk factor for injuries, where the group with lower levels of
perceived peer autonomy support (< 37.00) showed a higher
prevalence of injuries (prevalence difference = 16.4% and 95%
CI = [7.50, 25.30]). Among the players who perceived lower
levels of autonomy support from their peers, football activity
was a factor associated with injury prevalence. The group
accumulating over 6.5 h of football activity per week displayed a
higher prevalence of injury (prevalence difference = 15.1% and
95% CI = [4.54, 25.66]). In this group, sex was a factor that was
associated with injury prevalence, where the female players
experienced the highest injury prevalence (prevalence differ-
ence = 15.5% and 95% CI = [1.91, 29.09]).

For substantial injuries (see Figure 2), the CHAID decision tree
presented a solution with two parent nodes and four child
nodes. Match time was found to be the main grouping variable,
with the group accumulating more than 3 h per week showing a
higher prevalence of substantial injuries (prevalence differ-
ence = 21.6% and 95% CI = [9.66, 33.54]). In the group accu-
mulating a match time of < 3 h a week, perceived autonomy
support from the coach appeared to be an important risk factor.
Players who perceived higher levels of autonomy support from

the coach (> 28.00) showed a lower prevalence of substantial
injuries (prevalence difference = 15.4% and 95% CI = [6.41,
24.39]).

4 | Discussion

To our best knowledge, this is the first study of injury preva-
lence and possible risk factors in a large cohort of youth
grassroot football players of both sexes during a regular season.
A total of 54% of the players reported an injury, whereas 23% of
the players reported a substantial injury. Additionally, the re-
sults showed that the combination of lower levels of perceived
peer autonomy support, higher weekly amounts of total football
activity, and being a female player were risk factors of injury.
However, for substantial injuries, the combination of higher
amounts of match time or being a player who perceived lower
levels of coach autonomy support in the group accumulating
least match time was associated with a higher injury prevalence.

Due to the measure utilized to obtain injury data, comparisons
between the current findings and previous research are difficult.
Nevertheless, Moseid et al. (2018) used the same measure in
their study on Norwegian youth elite athletes, although, only
providing separate injury data for team sport athletes. In our
study, a higher prevalence of both injury and substantial injury
was identified; specifically, Moseid et al. (2018) found a weekly
average prevalence of 37% for injuries and 22% for substantial
injuries among team sport athletes. Further, Dalen-Lorentsen
et al. (2021) used the same measure to assess the prevalence
of health problems (i.e., injury and illness) in a large cohort of
youth elite football players. They found a weekly average
prevalence of 63.8% and 35.3% for total health problems and
substantial health problems, respectively. When considering
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Injury
Node 0
Category % n

No injury 45.8 260
Injury 54.2 308

Total 100.0 568

Aut_sup_p
Adj. P-value=0.002, Chi-square=13.141, df=1
<=37.000 >37.000
Node 1 Node 2
Category % n Category % n

No injury 40.8 161
Injury 59.2 234
Total 69.5 395

No injury 57.2 99
Injury 42.8 74
Total 30.5 173

Football
Adj. P-value=0.048, Chi-square=7.778, df=1
<=6.500 > 6.500
Node 3 Node 4
Category 9 n Category 9 n

No injury 51.3 61
Injury 48.7 58

No injury 36.2 100
Injury 63.8 176

Total 21.0 119

Male

Total 48.6 276

Gender
Adj. P-value=0.025, Chi-square=5.016, df=1
Female
Node 6

Node 5
Category %

No injury 39.7 85
Injury 60.3 129

Category % n
No injury 24.2 15
Injury 75.8 47

Total 37.7 214

Total 10.9 62

FIGURE 1 | The results of the CHAID decision tree analysis showing the 6 child nodes. Factors included in the analysis were as follows: match,
organized football activity, football activity, all activity, perceived social support, perceived coach autonomy support, perceived peer autonomy

support, age group, and gender.

that their prevalence study also included illness, it is reasonable
to assume that our findings are in line with the injury preva-
lence data presented in this study. Previous studies (e.g., Emery
et al. 2005; Robles-Palazon et al. 2022) have indicated that injury
incidence is similar to or higher in elite players compared to
grassroot players, as they accumulate higher amounts of prac-
tice hours. However, our findings dispute this suggesting that
the prevalence of injury is similar in both samples. One possible

explanation for the elevated prevalence rates within this sample
of youth grassroot football players could be that our data were
collected late in the competitive season using a cross-sectional
design, and due to the COVID-19 pandemic limiting presea-
son training and preparation, it may be that participants were
more susceptible to injury than they would have been at a
different seasonal period. Indeed, previous studies have noted a
peak in injury risk in the early parts of the competitive season
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Injury_sub

Node 0
Category % n

No substantial injury 77.3 439
Substantial injury 22.7 129

Total 100.0 568

Match

Adj. P-value=0.001, Chi-square=12.523, df=1

<=3.000

Node 1
Category % n
No substantial injury 79.3 409
Substantial injury 20.7 107
Total 90.8 516

>3.000

Node 2
Category % n
No substantial injury 57.7 30

Substantial injury 42.3 22
Total 9.2 52

>28.000

Aut_sup_c
Adj. P-value=0.007, Chi-square=11.387, df=1
<=28.000
Node 3

Category % n

Node 4
Category % n

No substantial injury 66.7 64

Substantial injury 33.3 32
Total 16.9 96

No substantial injury 82.1 345
Substantial injury 17.9 75

Total 73.9 420

FIGURE 2 | The results of the CHAID decision tree analysis showing the 4 child nodes. Factors included in the analysis were as follows: match,

organized football activity, football activity, all activity, perceived social support, perceived coach autonomy support, perceived peer autonomy

support, age group, and gender.

(Le Gall et al. 2006; Price et al. 2004). Nevertheless, such high
injury rates warrant further investigation.

Within the current study, there were no sex differences
regarding total prevalence of injury or substantial injury; how-
ever, female players were more prone to ankle as well as knee
injuries compared to male players, whereas male players were
more prone to groin injuries. The injury patterns concerning sex
found in our study are supported by previous studies (Man-
dorino, Figueiredo, Gjaka, and Tessitore 2023; Robles-Palazon
et al. 2022; Sanchez-Sanchez et al. 2025; Quintana-Cepedal
et al. 2024). A previous systematic review and meta-analysis
found no significant sex differences regarding injuries but
found that females were more prone to both ankle and knee
injuries compared to males (Robles-Palazén et al. 2022). This
could be due to females' higher susceptibility for sustaining joint
and ligament injuries, possibly explained by sex-related differ-
ences in anatomy and body composition (joint laxity, neuro-
muscular control, and hormonal regulation; e.g., Hewett et al.
2004, 2006; Myer et al. 2004). Furthermore, as in our study, they
also found males to report a higher amount of groin injuries,
although their difference was not significant (Robles-Palazon
et al. 2022). In addition, our findings showed no significant
differences in total injury and substantial injury across different

age groups. This is surprising because previous studies have
suggested that injury risk increases with chronological age
(Mandorino, Figueiredo, Gjaka, and Tessitore 2023; Robles-
Palazon et al. 2022). However, our findings revealed that
younger players were more prone to knee injuries. This finding
is in line with Renshaw and Goodwin's (2016) study focusing on
elite academy football players.

The decision tree for total injury problems showed that lower
levels of perceived peer autonomy support in combination with
higher weekly amounts of total football activity as well as being
a female player were risk factors of being injured. The rela-
tionship between perceived peer autonomy support and
increased injury prevalence may be explained through its po-
tential relationship with athletes’ stress responses (Ivarsson
et al. 2017; Williams and Andersen, 1998). When experiencing
support from significant others, this could serve as a coping
resource decreasing the chance of maladaptive health outcomes
(Kontos 2016; Li et al. 2019). Perceived autonomy support has
shown positive associations with several indices of well-being
(i.e., vitality and positive affect) as well as negative associa-
tions with ill-being (i.e., burnout, depression, disordered eating,
and physical symptoms) in a variety of sports (Bartholomew
et al. 2011) and in youth elite football (Adie et al. 2012). These
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previous studies investigated coach autonomy support; howev-
er, recent research suggests that peer motivational climate also
could be of great importance (Bruner et al. 2014; Kontos 2016;
Reverberi et al. 2020). More specifically, Reverberi et al. (2020)
found young football players' interest in improvement and effort
within the team to be more important than relational elements
of coaches and parents regarding their psychological well-being.
Our findings thereby suggest that perceived peer autonomy
support could be a contributing factor in illuminating the pro-
cess regarding sport injuries.

Our findings are in line with the suggestions within the multi-
factorial model that include multiple extrinsic factors (e.g.,
psychosocial factors and physical stress; J. M. Williams and
Andersen 1998). For instance, previous research (e.g., Andersen
and Williams 1988) suggests that demanding practice or
competition could be appraised as more stressful without
appropriate coping resources (e.g., perceived autonomy sup-
port). Furthermore, the combination of lower levels of perceived
peer autonomy support and higher amounts of football activity
was associated with a higher prevalence of injury among female
players than male players. The importance of psychosocial ex-
periences regarding injury in female players has recently been
documented (Edwards et al. 2024). More specifically, perceived
autonomy support and peer pressure has been described by
athletes as major influences, both leading up to injury and
during injury rehabilitation (Hildingsson et al. 2018; Ivarsson
et al. 2019; Tranaeus et al. 2024). This could be a contributing
factor in explaining the higher female injury prevalence in our
study and further supports the assumption of a complex system
of risk factors associated with injury prevalence.

Furthermore, the findings showed that the group with higher
amounts of match time showed the highest prevalence of sub-
stantial injuries. Thus, match time as opposed to total football
activity appeared to be a risk factor for substantial injuries. This
aligns with findings from adult professional football players,
which have also shown that severe injuries occur more often
during matches than training (Pfirrmann et al. 2016). The
reason for this has been attributed to enhanced physical de-
mands, fatigue, and number of collisions during matches
compared to training (Robles-Palazon et al. 2022). Additionally,
in our study, lower levels of perceived coach autonomy support
appeared as a further risk factor for substantial injury in the
group accumulating the least amount of match hours per week.
This finding shows that lower levels of perceived coach auton-
omy support could be a risk factor for substantial injuries even
without the presence of physical stress. Perceived coach au-
tonomy support, as a risk factor for substantial injuries, aligns
with previous research in elite male and female football, which
has investigated the association between the coach and sport
injuries. More specifically, high levels of transformational
leadership has been positively associated with smaller numbers
of severe injuries (Ekstrand et al. 2018), whereas perceived
stress from the coach has been associated with increased over-
use injuries (Pensgaard et al. 2018). Consequently, we identified
perceived autonomy support as an important risk factor in the
coach-athlete relationship concerning injury prevalence. This
highlights the various ways in which coaches influence their
players' physical well-being (Ekstrand et al. 2018; Pensgaard
et al. 2018).

4.1 | Practical Implications

Based on our findings, we suggest the following applied impli-
cations: (1) Injury prevention strategies: Given the relatively high
prevalence of injuries and substantial injuries among youth
grassroot football players in this study, clubs and coaches should
prioritize injury prevention programs; (2) Load management:
The association between increased weekly football activities and
injury prevalence suggests the need for monitoring training and
match loads among youth grassroot football players, including
activities outside of football; (3) Match time optimization: Since
increased match time was a primary risk factor for substantial
injuries, coaches should monitor playing time, particularly for
the high-exposure group of players; (4) Promote autonomy
supportive environments: The findings suggest that lower
perceived autonomy support from peers and coaches is associ-
ated with injury risk. Clubs and coaches should create envi-
ronments that encourage players' sense of autonomy, as this
might mitigate injury risk; and (5) Coach education programs:
Since perceived coach autonomy support is associated with
injury risk, sport federations and clubs should provide training
for coaches on effective communication and coach-athlete-
centered relationships to foster a supportive team environment
that promotes health and well-being among youth grassroot
football players. These suggested strategies might support clubs
and coaches in their efforts to reduce injury risk among youth
grassroot football players while promoting safe, supportive, and
development-oriented environments.

4.2 | Strengths and Limitations

The main strength of this study is the relatively large sample
size that strongly contributed to our aim of representing youth
grassroot football players in Agder County, Norway. Another
key strength of this study is the use of the OSTRC-O2 ques-
tionnaire (Clarsen et al. 2020). Unlike traditional time-loss
definitions, which primarily categorizes injury severity based
on the duration of training absence, the OSTRC-O2 question-
naire allows for a more comprehensive assessment by capturing
injuries that do not necessarily result in time-loss such as
overuse injuries. This approach enhances the accuracy of injury
prevalence research, reducing the risk of underestimating the
true burden of injuries. By incorporating a broader definition of
injury severity, this study provides a more holistic understand-
ing of injury patterns in youth grassroot football. Additionally,
the study investigated multiple injury risk factors, allowing for
investigation of possible complex systems of injury mechanisms.

However, a limitation of this study is the cross-sectional design,
which limited the investigation of factors associated with risk
factors rather than focusing on predictors of injury and sub-
stantial injury. Moreover, most previous studies conducted in
youth football investigating prevalence of injuries have used a
time-loss injury/illness definition, whereas we used an ‘any
physical complaint’ definition (Clarsen et al. 2020). This, in
turn, complicated direct comparisons with similar studies in
youth football. Furthermore, our sample was drawn exclusively
from one county (Agder), which may limit the generalizability
of our findings to other regions of grassroot football in Norway
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(Tuastad 2019). Differences in sample characteristics (e.g., so-
cioeconomic status and ethnicity), playing conditions (e.g.,
weather conditions and quality of the football pitch), and
available training facilities (e.g., facility availability and travel
distance) across counties could affect the applicability of our
results beyond this specific sample of grassroot football players.

4.3 | Future Directions

Future studies should focus on investigating the prevalence of
injury in youth grassroot football both over time and replicating
our findings in other sport types and settings (Evans et al. 2017).
To further explore the nuances of our findings, we encourage
researchers to investigate the influence of different types of
psychosocial resources while at the same time taking training
load into account, as these factors together may both directly
and indirectly influence the prevalence of injury in youth
grassroot football (U. Johnson and Ivarsson 2017; Sniffen
et al. 2022; Tranaeus et al. 2024). Moreover, although injury
prevention has primarily been emphasized in youth elite sports,
the high participation rates in grassroot sports (Obértinca
et al. 2023; Sanders and Coakley 2021) underscore the need for
targeted injury prevention interventions at this level. Future
research should prioritize grassroot sports, as they engage a
larger portion of the youth population. Such efforts could
contribute to the sustainable development of grassroot sports by
reducing injury-related health risks, preventing social exclusion,
and minimizing dropout from sport participation.

5 | Conclusion

Our results showed a surprisingly high prevalence of injury and
substantial injury in this sample of youth grassroot football
players as well as indicating the complex nature of injury risk
factors. Indeed, our findings revealed that perceived autonomy
supportive behaviors from both coaches and peers, along with
training and match load management, to be important risk
factors to consider when working to prevent injuries in youth
grassroot football.
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