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ABSTRACT

The incidence and characteristics of injury within a population of South African
male youth football players from an elite academy was determined. A cross-
sectional epidemiological study design including 63 male youth footballers, aged
14-19 years, selected for the squad of an elite South African academy for the 2017
football season. A pre-season baseline demographic questionnaire was
administered. All injuries were recorded throughout the 2017 competitive season
using the FIFA F-MARC Injury Questionnaire. The total injury incidence was 36.4
injuries per 1000 exposure-hours. Match and training incidences were 39.6 and 34.7
injuries per 1000 exposure-hours respectively. The Under-17 team recorded the
highest injury incidence, with the Under-19 team recording the lowest. Injuries most
commonly occurred in the lower leg and ankle with contusions and muscle
strains/ruptures being the most common. The majority of match injuries occurred
due to contact with another player and most training injuries were overuse injuries.
Age and previous football academy experience did not influence injury incidence in
this population. Further research on larger study populations is required to
determine if these results are representative of the South African elite male youth
football population.
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INTRODUCTION

Football, also referred to as soccer or ‘Diski’ in South Africa, boasts between 220 and 270
million participants worldwide (Nuhu & Kutz, 2017). Football is the largest sport in South
Africa, with over 2.2 million participants (Nuhu & Kutz, 2017). Football is a high-intensity
contact sport requiring speed, fitness, agility and technique (Ergen & Ulkar, 2008). As a result,
the sport is associated with a relatively high injury rate. Injury incidence at the academy level
is almost half that of the adult professional level, but differs according to age (Price et al., 2004;
Le Gall et al., 2007; Read et al., 2015; Nilsson et al., 2016).

Most injuries sustained in elite youth football outside of Africa occur in the lower limbs,
including the ankle, knee and thigh, with injuries recorded in the upper body being significantly
lower in these populations (Hawkins & Fuller, 1999; Junge et al., 2000; Price et al., 2004;
Venturelli et al., 2011; Fousekis et al., 2012; Read et al., 2015; Bianco et al., 2016; Lee et al.,
2020). Injury incidence in youth football has been recorded as between 1 to 66 injuries per
1000 exposure-hours, but usually higher during matches than during training (Junge et al.,
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2000; Le Gall et al., 2006; Aoki et al., 2010; Rumpf & Cronin, 2012; Faude et al., 2013; Bianco
et al., 2016; Nilsson et al., 2016).

Fewer than 10 studies have investigated football injury in African youth football (Goga &
Gongal, 2003; Mtshali et al., 2009; Jacobs & Van den Berg, 2012; Sentsomedi & Puckree,
2016), with no studies describing injury incidence in South African male youth football. South
African adult male football players are known to sustain different types and incidences of
injuries compared to European football players (Calligeris et al., 2015). These South African
adult, male football players, sustained a lower percentage of pre-season injuries, recorded a
shorter average time off due to injury, and experienced a different set of injury mechanisms
than what was recorded in European studies.

These study results indicate that South African adult football has its own unique injury
incidence profiles. In order to identify the similarities and differences in injury data between
youth football in South Africa and outside Africa, further empirical investigation was required.
The majority of the available South African football research either investigated female
amateur youth players or adult elite players. In addition, the limited body of available research,
studies on elite male youth footballer injury incidence had retrospective study designs. The
incidence of injuries in South African elite youth football players warranted prospective
investigation to better guide injury prevention and rehabilitation services. This study is
therefore unique in terms of prospective data collection and its male youth study population.

PURPOSE OF RESEARCH

The purpose of this study was to investigate the injury incidence and the relationships between
age, previous academy football experience, and injury within a population of South African
male youth football players from an elite academy. It was hypothesised that the injury incidence
in this population would fall within the previously recorded range of 1 to 66 injuries per 1000
exposure-hours and that the incidence of injury would decrease as age and previous academy
football experience increases.

METHODOLOGY

Ethical considerations

The University of Pretoria, Faculty of Healthcare Sciences Research Ethics Committee
(Reference No. 453/2016) approved of the study before data collection started. Written parental
consent and personal assent from all included participants was obtained. The participants’
rights were protected throughout the study.

Population and sampling

As this study aimed to investigate the incidence of injury within a specific population, the
inclusion of the entire population was required. The inclusion criteria for the study were: (1)
selection for an elite male youth football academy for the 2017 season; and (2) an age of
between 14 and 19 years. The exclusion criterion was a pre-existing injury at the start of the
study. A total of 63 players were eligible and subsequently included in the study. These players
comprised the Under-15 (n=20), Under-17 (n=37) and Under-19 (n=6) academy teams. To
ensure anonymity, participants were allocated a unique participant code prior to the start of
data collection and all data was recorded under these participant codes.
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Each team played in at least five different leagues and/or tournaments. Each
league/tournament had different match durations, with an increase in match duration with an
increase in player age. The Under-15 team played shorter matches (between 40 to 60 minutes)
than the Under-17 team (60 to 80 minutes), with the Under-19 team playing the longest matches
(70 to 90 minutes).

Data collection procedure

A pilot study was conducted prior to data collection with a group of 10 male youth footballers
from the amateur division of the same youth football club. Assessors received training on the
data collection tools and procedures prior to the pilot study. No challenges occurred during the
pilot study. Data were collected in two phases: (1) a pre-season baseline assessment and (2)
competitive season injury recording. The pre-season baseline assessment consisted of the
application of a demographic questionnaire. The demographic questionnaire was administered
at the end of the pre-season period and recorded the participant’s age, weight, height, leg length,
dominant leg, player position, previous injury history over the last two seasons (2015 and
2016), as well as the duration of the participant’s academy football experience (prior to 2017,
in years).

Pre-season baseline data was recorded by a team of five final-year physiotherapy students,
trained in the methods of collecting the demographic data characteristics. Each assessor was
allocated a specific station and was responsible for collecting the data for one demographic
variable. The assessors recorded all participant data under the unique participant code and were
blinded to the results recorded at the other stations.

Data collection tool

Injury recording for the 2017 competitive season (April to November 2017) was completed
using the Fédération Internationale de Football Association Medical Assessment and Research
Centre (FIFA F-MARC) Injury Questionnaire. The validity of the questionnaires was ensured
as it was developed by experts in the field of football injury surveillance (Fuller et al., 2006).
The simplified format of the questionnaire, as used by the International Olympic Committee
(I0C), was administered (Fuller & Walker, 2006; Junge et al., 2008; Junge & Dvorak, 2013).
The IOC has employed an injury surveillance system to monitor injuries at the Olympic Games
since 2008 and has since used this questionnaire to collect athlete injury data.

The F-MARC Injury Questionnaire enabled the researcher to objectively record aspects of
all injuries in a standardised manner. The location, type and cause of injury, as well as the
duration of absence from play (severity of the injury) were recorded. The chief researcher,
trained in the method of injury data collection, recorded all injury data throughout the 2017
competitive season. The exposure hours for the study population were recorded by each team
coach and submitted to academy management, who supplied the report to the first author at the
end of the competitive season. The total exposure hours consisted of time spent both in training
and during matches.

Data analysis

Match, training and total injury incidence were calculated by dividing the number of injuries
by the number of exposure hours, then multiplied by 1000 (Phillips, 2000). Descriptive
statistics were used to summarise the demographic data. Inferential statistics were employed to
analyse the correlations between age, previous academy football experience and injury.
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Correlations were analysed using a Fisher’s Exact Test, with a p-value of less than 0.05
considered significant.

RESULTS

Pre-season baseline assessment

Sixty-three participants made up the study population. The mean age of the population was
15+1.24 years, with the mean weight and height 57+8.89 kg and 166£7.09 cm respectively.
The mean duration of previous academy football experience was 1.57+ 1.94 years. Thirty-four
participants (54%) had never played academy football before the 2017 season. Table 1 presents
a summary of the demographic characteristics of the participants.

Table . DEMOGRAPHIC PROFILE OF PARTICIPANTS (N=63)

Variable Mean+SD
Age (yrs) 15.0+1.24

Weight (kg) 57.0+8.89

Height (cm) 166.0+7.09

Left leg length (cm) 92.8+4.98

Right leg length (cm) 92.6+5.01

Duration of academy football 1.6+£1.94

experience (prior to 2017) (yrs)

Injury incidence

A total of 18 injuries were recorded during the 2017 competitive season with 11 training
injuries and 7 match injuries. Only three participants sustained more than one injury, with one
participant sustaining a recurring injury (1.8%). The total injury incidence was 36.4 injuries
per 1000 exposure-hours. Match injury incidence was 39.6 injuries per 1000 exposure-hours
and training injury incidence was 34.7 injuries per 1000 exposure-hours.

Table 2. INJURY INCIDENCE OF PARTICIPANTS (injuries per 1000 exposure-hours)

Matches Training Total

Injury Injury Injury
Age level Formula incidence Formula incidence Formula incidence

Under-15 2/45.8* 1000 43.6 1/316.6* 1000 3.1 3/362.4* 1000 8.3
Under-17 5/63* 1000 79.3 10/316.6* 1000 31.5 15/379.6* 1000 39.5
Under-19 | 0/67.8* 1000 0 0/316.6* 1000 0 0/384.4* 1000 0

Total 7/176.6* 1000 39.6 11/316.6* 1000 34.7 18/493.2* 1000 36.4

The Under-15 team recorded 8.3 injuries per 1000 exposure-hours, sustaining most of their
injuries during the first three months of the competitive season. The Under-17 team recorded
39.5 injuries per 1000 exposure-hours and the Under-19’s recorded no injuries. See Table 2 for
a summary of the injury incidence results for the participants.
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Influence of age and previous academy football experience on injury

The relationship between age and injury (p=0.698) and the relationship between previous
academy football experience and injury (p=0.642) was not statistically significant.

Injury characteristics

Table 3. INJURY CHARACTERISTICS BY BODY PART, TYPE AND CAUSE

Injuries (%)
Injury characteristics (n= 63) Matches Training Total
By Body Part
Pelvis/sacrum/buttocks - 2(11) 2
Ankle 1(5.5) 2 (11) 3
Groin 1(5.5) 1(5.5) 2
Head 1(5.5) - 1
Foot - 1(5.5) 1
Face 1(5.5) - 1
Knee 1(5.5) 1(5.5) 2
Thigh - 2(11) 2
Lower leg 2(11) - 2
Abdomen - 1(5.5) 1
Hip - 1 (5.5) 1
By Type
Stress fracture - 1(5.5) 1
Tendon rupture - 1(5.5) 1
Other bone injuries - 2(11) 2
Sprain - 1(5.5) 1
Strain/muscle rupture/tear 1(5.5) 2(11) 3
Concussion 1(5.5) - 1
Ligamentous rupture without instability 1(5.5) - 1
Fracture (traumatic) 1(5.5) - 1
Contusion 2(11) 1(5.5) 3
Dislocation 1(5.5) - 1
Laceration - 1(5.5) 1
Other — 2 (11) 2
By Cause
Overuse (gradual onset) - 4(22) 4
Contact: stagnant object 1(5.5) 2(11) 3
Contact: another athlete 6 (33) 1(5.5) 7
Non-contact trauma - 2(11) 2
Overuse (sudden onset) - 1(5.5) 1
Contact: moving object - 1(5.5) 1

Injuries most commonly occurred in the lower leg and ankle. The most common injuries
sustained during training were muscle strains, ruptures and/or tears and other bone injuries.
The most common injuries sustained during matches were contusions. The most common
mechanism of training injury was due to overuse (of gradual onset) and the most common
mechanism of match injury was contact with another athlete. Injuries ranged in severity from
1 to 120 days of absence from all forms of play. The mean injury severity was 32 days.
Table 3 provides a summary of the injuries characteristics in this population by location, type
and cause.
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DISCUSSION

This study reports an investigation into injury incidence and injury characteristics in South
African elite male youth football players. Youth football injury incidence in Europe and Asia
varies from 1 to 66 injuries per 1000 hours of exposure. The results of the study reported in this
article fall within this injury incidence range (36.4 injuries per 1000 exposure-hours) (Junge et
al., 2000; Le Gall et al., 2006; Aoki et al., 2010; Rumpf & Cronin, 2012; Faude ef al., 2013;
Bianco et al., 2016; Nilsson et al., 2016). In the current study, match injury incidence (39.6
injuries per 1000 exposure-hours) was higher than training injury incidence (34.7 injuries per
1000 exposure-hours).

Injury incidence is also reported to be higher during matches than during training for both
elite youth and adult professional football players outside Africa (Le Gall et al., 2006; Brink et
al., 2010; Faude et al., 2013; Bianco et al., 2016; Nilsson et al., 2016; Pfirrmann et al., 2016;
Renshaw & Goodwin, 2016). This higher injury incidence during matches may be due to the
higher intensity at which players perform during match play (Bengtsson et al., 2013). Matches
may also have a higher incidence of foul play, which is a known risk factor for injury
(Ryynénen et al., 2013). Training injury incidence in this study was higher than what has been
recorded outside South Africa.

The degree of difference between match injury incidence and training injury incidence in
South African youth footballers was smaller than what has been recorded in the past in Europe
and Asia (Junge et al., 2000; Le Gall et al., 2006; Aoki et al., 2010; Rumpf & Cronin, 2012;
Faude et al., 2013; Bianco et al., 2016; Nilsson et al., 2016). South African youth player injuries
are more equally distributed across matches and training, compared to Europe and Asia. When
compared to South African adult professional football players, South African elite youth
football players had similar patterns of injury incidences and also recorded a higher incidence
of injuries during matches when compared to training. This is consistent with the fact that
match play is at a higher intensity than training (Bengtsson ef al., 2013). However, the degree
of difference between training and match injury incidence was larger in the adult player
population (Calligeris et al., 2015).

The injury incidence in the Under-15 team was 8.3 injuries per 1000 exposure-hours, with
the majority of injuries occurring within the first three months of the competitive season. At
this point, the participants had only been exposed to pre-season training and it is possible that
a lack of match exposure could have influenced this increased incidence at the start of the
competitive season. Previous research reported that youth footballers appear to have a higher
risk for injury particularly during and immediately after pre-season training (Woods et al.,
2002). The lack of match exposure and possible deficits in their technical ability at this point
in the season, coupled with the effects of accelerated physical growth and maturation
experienced during this age range could account for a high incidence of injury (Malina et al.,
1991; Malina, 1994; Reyes et al., 1994; Malina et al., 2000; Malina et al., 2004). A lack of data
regarding technical ability, physical growth and maturation in this study means that it cannot
be confirmed if this is true for South African elite male youth footballers.

A large difference exists between match versus training injury incidence in this youth
football age group (43.6 injuries per 1000 exposure-hours versus 3.1 injuries per 1000
exposure-hours). These injury incidence results are quite different to a study conducted with a
population of Korean youth footballers in the Under-15 age group. Lee et al. (2020) reported a
more evenly distributed injury rate between matches and training and that the injury rate was
higher during training. The Under-15 team in the current study played the second-highest
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number of games of the three teams but had the lowest number of match hours (45.8 hours).
This South African academy aims to ensure that younger players are not overloaded in terms
of exposure to training and matches, which could possibly increase their risk for either injury
or burnout (Bergeron et al., 2015).

The Under-17 team recorded the highest injury incidence (39.5 per 1000 exposure-hours).
These players represented a combination of novice and experienced academy football players.
Match injury incidence was the highest in this age group at 79.3 injuries per 1000 exposure-
hours. Although the Under-17 team did not have the highest total match-hours during the
competitive season (63 hours), they played the most matches. This busy match schedule could
have influenced their high match injury incidence, but further research would be needed to
confirm this.

The Under-19 team recorded no injuries. The Under-19 team played the fewest matches but
had the highest total match hours (67.8 hours) and played the longest matches. Due to the small
number of participants in the Under-19 team and the absence of an objective evaluation for
physical growth and maturation at the point of data collection, it is not possible to state whether
physical growth and phase of physical maturation had an influence on the number of injuries
recorded in each of the teams.

In the study population, previous academy football experience ranged from 0 to 10 years.
The majority of players with previous experience fell into the older age groups (Under-17 and
Under-19 teams), and although the majority of injuries recorded occurred in the younger
participants (ages 14 to 16) no statistically significant relationship was found between injury
and age, and previous academy football experience and injury. Over half the participants
reported a history of previous injury (n=33). The previous injury history data was collected
retrospectively and were possibly not accurate because of recall bias. Therefore, it was not
included in the data analysis.

The injury characteristics in this population were reported in terms of location, type and
cause. Injuries most commonly occurred in the lower leg and ankle. The most common injuries
sustained during matches were contusions, joint subluxations and dislocations. These results
are consistent with what has been reported in other youth football injury research ( Hawkins &
Fuller, 1999; Junge et al., 2000; Price et al., 2004; Venturelli ez al., 2011; Fousekis et al., 2012,
Read et al., 2015; Bianco et al., 2016; Lee et al., 2020). Training injuries were most commonly
muscle strains, ruptures and/ or tears, as well as other bone injuries. These results are also
similar to previous research (Hawkins & Fuller, 1999; Junge et al., 2000; Price et al., 2004;
Venturelli ef al., 2011; Fousekis ef al., 2012; Read et al., 2015; Bianco et al., 2016). Football
is played at a higher intensity during matches and the increase in intensity and force with which
players run and come into contact with each other, can account for the more traumatic nature
of match injuries (Ergen & Ulkar, 2008).

The most common mechanism of match injury was contact with another athlete. Contact
with another athlete accounted for 6 out of the 7 match injuries, and were associated with
injuries of a higher severity (more time away from all forms of play). These types of injuries
included a concussion, an ankle ligament rupture with instability, a traumatic fracture of the
face and a knee dislocation. The high intensity of match play and the presence of foul play
during matches are known risks for injury in youth football (Bengtsson et al., 2013; Ryynénen
et al.,2013). These factors could have contributed to the traumatic nature of match injuries, but
further research into the influence of foul play on injury in South African youth football is
required to identify if it is a risk factor for match injury. The most common causes of training
injuries were due to overuse (of gradual onset), contact with a stagnant object (net, goal post)
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and non-contact trauma. The high number of injuries due to overuse may be related to the
players’ lack of exposure to the pre-season and competitive season training load prior to the
2017 (Bergeron et al., 2015). To confirm this speculation, further research is required to
investigate the relationship between training load and injury in South African youth football.

The strengths of this study lie in the study design, the diversity of participants and the
novelty of its results. This study was designed and executed according to the guidelines for
sports injury epidemiology research (Phillips, 2000). A cross-sectional study design and the
prospective method of data collection contributed to accurate results (Phillips, 2000). Pre-
season baseline data was recorded by a team of assessors trained in the methods of collecting
the demographic characteristics. Each assessor collected a single demographic data component,
which improved the consistency of the data. This procedure ensured that each assessor was
blinded to other data recorded. Only one assessor, trained on the F-MARC Injury
Questionnaire, documented injuries throughout the competitive season. Both training and
match injury data was recorded to calculate injury incidence. More than one team was included
in the study population, improving the generalisability of the results (Phillips, 2000).

The use of the FIFA F-MARC Injury Questionnaire meant that the injury recording
procedure is valid and reliable and can be compared to other studies using the same design and
instrument (Phillips, 2000; Fuller et al., 2006; Junge et al., 2008; Lee et al., 2020). Through
calculating the injury incidence rates for each team, the study populations’ exposure hours were
standardised, taking into account the participant distribution by team and therefore, different
total match-hours played between these three teams. This study provides baseline data for
South African and African elite youth football in terms of injury incidence, injury
characteristics and the influence of age and previous academy football experience on injury.

LIMITATIONS

Although a total sampling technique was applied, the current study was limited by sample size
as the study was conducted at one academy. Due to a shuffle in the team lists before the season,
participants who were selected to move over to the adult professional sides at the start of the
pre-season period were excluded, which further reduced the available sample size. Consistent
accessibility to participants and financial limitations also dictated the use of only one academy.
A small number of injuries and the uneven distribution of participants between the three age
groups imposed limitations.

Information regarding playing surface, number of foul-play incidents during matches,
coaching tactics and game plans were also not included in this study. Therefore, the results
cannot be generalised for the South African elite male youth football population as a whole.
Injury history data was collected retrospectively. The accuracy of this data may have been
compromised by its self-reported nature (Tofthagen, 2012). It was thus not possible to
accurately investigate the relationship between injury history and injuries sustained in the 2017
competitive season.

PRACTICAL IMPLICATIONS

In terms of clinical significance, the study results indicate that the first three months of the
competitive season are important for injury prevention. The high number of match injuries and
their traumatic nature (fractures and dislocations) implied that more vigilant enforcement of
the rules by referees may be required. The cause of training injuries (overuse injuries) may be
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prevented through effective training programmes. The results provide a guide for coaches and
team physiotherapists regarding which players to be more attentive to for injury management
and prevention.

By employing the methods outlined in this article, youth football academies can establish
their own objective and affordable injury database. This continuous monitoring of injuries
would equip coaching staff and physiotherapists to respond to changes in injury patterns during
a competitive season through the adjustment of training and recovery programmes. An injury
database would also supply youth footballers with a reliably documented injury history to
inform their prospective professional clubs as part of their medical examinations. This strategy
could ensure better, player-specific management from the beginning of their adult professional
careers.

RECOMMENDATIONS

Recording injuries is vital to assist in managing current and planning future seasons.
Comparing results between studies is often complicated by the difference in units of
measurement for injury incidence (‘injuries per 1000 player-hours’, taking into account each
individual players hours of play, or ‘injuries per 1000 exposure-hours’, in which the total
number of exposure hours for the group are considered). Different studies also report different
population sample sizes. It is recommended that this study’s methodology be used as a guide
for future research on larger elite male and female youth football populations to obtain results
that are more representative of South African youth football. This would aid in performing
research that maintains a high level of validity and reliability and make them internationally
comparable.

It is also recommended that future studies include an objective evaluation for physical
growth and maturation (Tanner scale) in participants in order to evaluate the influence of age
and physical maturation on injury incidence in male youth football players (Marshall & Tanner,
1970; Maliki et al., 2018). Playing surface, number of foul-play incidents during matches,
coaching tactics and game plans need to be investigated in future studies to gain a better
understanding of whether they are risk factors for injury in youth football.

CONCLUSION

The injury incidence in South African elite male youth football players falls within the
previously reported range of injury incidence in youth football outside Aftrica (1 to 66 injuries
per 1000 exposure-hours). As expected, match injury incidence in South African male youth
football was higher than training injury incidence, but more evenly distributed between
matches and training than other youth football populations. The incidence of training injuries
in South African male youth footballers is higher than among youth football populations
outside South Africa. The Under-17 team recorded the highest injury incidence, with the
Under-19 team recording the lowest. Age and previous academy football experience did not
influence injury in this elite male youth football population.

The first prospective injury incidence study in South African male youth football has been
reported. The study results provide valuable baseline data from which to guide future research.
Future studies should use this study design to conduct further research into injury incidence
and injury risk factors in African youth football. This strategy may also ease the transition for
youth footballers to adult professional teams and ensure player-specific management. Such
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monitoring may assist medical teams in managing injuries and implementing injury prevention
protocols in youth football teams.
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