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ABSTRACT

Football is the most popular sport among male black adolescents in South Africa, many of
whom are disadvantaged with limited access to health care. While international studies indicate
a high risk, information on football injuries in these players is non-existent. At the same time,
potentially aggravated consequences of injuries without adequate care make prevention a
priority. According to the “sequence of prevention model”, assessing the incidence, severity, risk
factors and mechanisms of injuries is precondition for the development of effective preventive
measures. This study was the first to investigate injury epidemiology in disadvantaged African
youth. Systematic injury recording proved generally feasible. Injury incidence was comparably
low with mostly minor and no severe injuries. Injury characteristics complied with international
data. Applying methodological standards as per international consensus definitions in this
setting was constrained, resulting in limited comparability and generalizability of results. We
guestion whether sustained injury surveillance is needed at all levels of play since accepting
cohort studies in comparable population groups would allow focussing on prevention in

disadvantaged settings.
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1. Introduction

1.1 Football as a preventive and educational tool in an adolescent population

Physical activity has been identified to play a major role in the prevention of hon-communicable
diseases worldwide, making its promotion an important and affordable tool in public health.!
Regular exercise is not only able to reduce risk factors for chronic disease in adolescents and
adults,>® but may also be used in the treatment of numerous diseases from metabolic
syndrome-related disorders to cardiovascular and musculoskeletal disease,* all of which are of
growing importance in developing countries.® Physical activity of children and adolescents has
been shown to, on the one hand, provide short-term benefits particularly for bone and mental
health and have therapeutic effects on disease such as asthma, and, on the other hand,
influence adult physical activity levels and exert several long-term protective health effects.®®
Besides increasing fitness, sports participation improves motor coordination and socialisation

skills.’

A report by the United Nations Inter-agency Task Force on Sport for Development and Peace
stated that additional benefits can be postulated if the physical activity was undertaken in the
form of sport, as participation in sport could increase levels of self-esteem, confidence,
resilience, teamwork and discipline.® The particular value of sport with regard to the quality of
life and the physical, mental and moral well-being of its population has been repeatedly

recognised by the South African government, who aims to facilitate participation in sports.®

Football played on a leisure time base has been shown to effectively stimulate musculoskeletal,
metabolic and cardiovascular adaptations important for health maintenance, thereby reducing
the risk of developing lifestyle-induced disease in young and middle-aged men.'® The popularity
of football globally offers a promising approach not only to effective health prevention by playing
itself, but also for information and education, particularly in population groups not easily reached
by usual prevention campaigns. In South Africa, as in other developed and developing

countries, more and more non-governmental organisations systematically use the game of



football as a powerful tool to promote self-responsibility in health care and to develop social
skills in the youth. Disadvantaged black male adolescents seem a population group particularly
in need for innovative approaches to this kind of education. Disadvantaged in this context is
defined as “Deprived of some of the basic necessities or advantages of life, such as adequate

housing, medical care, or educational facilities.”**

1.2 The “sequence of prevention” model

However, in order to tap the full potential of the game of football in enhancing the physical and
mental well-being and health by playing and by football-related education, negative effects such
as injuries and their consequences need to be minimised.*? The direct consequences such as
pain, short-term disability, school and sport absence might be combined with long-term
sequelae such as osteoporosis.”® The injured may also lose their enjoyment of playing. There
are hardly any data on the long-term consequences of youth injuries, but particularly injuries to
the growth plate may potentially cause significant disability.** Injury prevention in youth sports
has therefore become a major objective of sports physicians and public health officers alike.*>*®
Given the definition of “disadvantaged” above which includes the lack of access to adequate
medical care, injury prevention becomes vital in the intended target population of black male

South African adolescents in order to allow for maximum benefit from education and prevention

while averting damage due to insufficient or unqualified treatment.

According to arguably the most commonly cited model of injury prevention in the literature, the
“sequence of prevention” model, prevention of sports injuries must follow a four-step approach
which is presented as a logical sequence.'” According to this concept, the first step in injury
prevention has to be the assessment of the magnitude of the injury problem with regard to the
incidence and severity in a specific target population. Performance of this step requires a sound
methodological approach with a clear definition and adequate sample selection of the target
population at risk, a standardised approach to injury and exposure recording, uniform definitions
of injury and injury severity and a study design suited to reflect the injury situation in the target

population.’®*® Secondly, the risk factors and injury mechanisms that contribute to the



occurrence of football injuries in this population must be identified. The description of the inciting
event or mechanism of an injury is key to understanding the causes of injury,” and there are a
variety of research approaches to describe these mechanisms, each with its own limitations and
possibilities.”* Only once these factors are known for the target population, adequate measures
to reduce the future risk and/or severity of football injuries can be developed and implemented
in a third step (e.g. a specifically designed exercise-based prevention programme). In a fourth
step, the effect of these measures must be evaluated by repeating the first step, ideally by

means of a randomised trial.

Despite its popularity, this approach has a number of limitations which may become of major
importance when investigating populations in a less organised setting lacking the logistic
possibilities and manpower of established clubs, leagues and football associations as
encountered in the target group of disadvantaged male adolescent players in South Africa. A
major shortcoming of van Mechelen’s model is that it does not consider the need for research

into implementation issues.

Therefore, the “sequence of prevention” model has more recently been amended with two more
steps considering the individual situation of a target population and the resulting specific
implications for the implementation of preventive measures.”? The different steps of this
“Translating Research into Injury Prevention Practice” (TRIPP) framework for research are
illustrated in figure 1.2.1. It implies that the ideal conditions required to perform high-quality
injury surveillance and to conduct e.g. a randomised controlled trial (RCT), even though critical
to develop the scientific base for effective injury prevention, do not necessarily translate into
real-world injury prevention in sports and football. This applies even for the same setting and
target population where an RCT has been conducted once the project staff or trained injury
recorders are withdrawn and the supervision and responsibility of the researchers for reporting
of the results are no longer present to ensure correct and consequent implementation of the

preventive measures on an ongoing base.



Figure 1.2.1

1.3  Popularity of football in adolescent black male South Africans

In line with trends observed worldwide,? participation in sports in South Africa has seen a

continuous growth trend in recent years, particularly among the youth.?* In the group of the 13-

STEP 1
Establishing the extent of the injury problem (injury surveillance)

U

STEP 2
Establishing the aetiology and mechanisms of injury

U

STEP3
Developing and introducing preventive measures

U

STEP 4
Assessing its effectiveness under ideal conditions (by conducting an RCT)

U

STEP 5
Describe intervention context to inform implementation strategies

U

Evaluate effectiveness of preventive measures in implementation context

The “Translating Research into Injury Prevention Practice” (TRIPP) framework
for research leading to real-world injury prevention by Finch (2006)

18 year old, football is by far the most popular sport (figure 1.3.1).
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Figure 1.3.1 Participation in sport in South Africa (13-18 year olds)

The social significance and impact of sports differs with ethnicity. In football, the vast majority of
youth athletes are to be found among the black population, and 96% of these athletes are male

(figure 1.3.2).
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Figure 1.3.2 Youth participation in football by race

As compared to other sports in the country, football is far more organised and structured. The
South African Football Association (SAFA) as the custodian of the game is structured into 53

SAFA regions and 381 SAFA districts. There are about 20 000 registered clubs and an



estimated 50 000 teams apart from the Premier Soccer League (16 clubs) and the 1% Division

(30 clubs).

With regard to the need for a tool facilitating or, in fact, enabling access to disadvantaged black
adolescent males in order to be able to effectively promote health, social and life skills, these
numbers on participation in football testify on the popularity of the sport among this cohort.
Together with the high degree of organisation, the forum of football in South Africa therefore

appears as an ideal link for this purpose.

1.4 Injury incidence and characteristics in youth and adolescent football

Step one and two of the TRIPP model include the establishment of the frequency, severity,
characteristics, causes and mechanisms of injury. Irrespective of the different definitions of
injury used and methodology applied in the literature on injury prevention, it is believed that the

risk of injury in football is high as compared to other sports.?>?2":2

However, it is a long-standing problem that reported injury incidences in different sports vary
considerably depending on the exact definition of injury and injury severity as well as the
research design applied.'”*® Definitions of injury based on either insurance claims, treatment at
hospital casualty departments, time loss or self-reported complaints result in extreme ranges of
injury incidence and render the results of different studies largely incomparable. The Consensus
Statement on Injury Definitions and Data Collection Procedures in Studies of Football Injury in
2006 defined an injury as "any musculoskeletal complaint caused by football" regardless of a

consequent absence from play in an attempt to achieve a rather complete cover of injuries.™

Injury incidence also needs to be uniformly defined and is ideally expressed as the number of
new injuries during a particular period of time divided by the number of persons in the target
population. This definition however does not consider the “time at risk” when the sport is
performed, the exposure time. Therefore, reporting the number of injuries during e.g. 1000
hours of exposure has become the preferred method, allowing for comparison of different sports

and target groups. 1819232



Importantly, the risk of injuries in football varies considerably with a number of player

° e.g. age® and skill, level of play,?’ resulting in a wide range of reported

characteristics,®
incidences for different target groups. This implies that injury incidences found in a certain
population, even if analysed according to best methodological standards, are not simply

transferable to other populations.

Professional adult football players have a risk of injuries that is incomparably higher than that
observed in employees in most other occupations.® The injury incidence in adult male players
ranges from 12-35 injuries per 1000 hours of match play and 1.5 to 7.6 injuries per 1000 hours
of total exposure.®*® On average, every elite male football player incurs approximately one
performance-limiting injury each year.®* The incidence of match injuries is about 3-6 times

higher than the incidence of injuries during training.**

Data on injury incidence and risk factors in youth and adolescent players are scarce and
inconsistent, again mainly due to different definitions and methods applied.***’ In 1994, a study
found that male senior players sustain more injuries than youth players based on the incidence
of football injuries per 1000 hours of match play.* The incidence reported in studies on football
players older than 12 years ranges from 4 to 7.6 injuries per 1000 player hours.**%%%° A review
of epidemiological data in 2005 classified youth football as a relatively safe sport with an injury
incidence ranging from 2.3 per 1000 practice hours to 14.8 per 1000 match hours.** Similarly, a
Swedish study in 1800 players aged 13-16 years recorded injury rates of 2.4 to 6.8 injuries per
1000 playing hours and concluded on a low injury rate in football, recommending the game as a
vehicle to increase physical activity in the youth.** A recent clinical report from the US stresses
the higher incidence of injuries in football as compared to other contact / collision sport such as
field hockey, rugby, basketball and American football, but nevertheless advocates the game as
a healthy sport increasing physical activity and fitness; at the same time however criticising the
wide variation in incidence rates due to different study designs and methods.?” As seen in
adults, too, injury rates in training are lower (3.9) as compared to matches (11.2 per 1000 hrs) in

youth players.*



Next to their frequency, severity of injuries is a major aspect of safety or risk of a sport. Van
Mechelen in 1992 referred to six criteria upon which severity can be described: nature of the
injury, duration and nature of treatment, sporting time lost, working time lost, permanent
damage and cost.” Most injury severity grading systems rely on the period of incapacity
caused, resulting in minor (<1week absence), moderate (1-4 weeks of absence) and severe (>4
weeks of absence) injuries with again slight differences in the definition of these three
degrees.***** Junge and Dvorak in 2000 recommended that football injury severity needs to
consider both duration of symptoms and severity of tissue damage.'® Chomiak et al in their
study on severe injuries in football used a definition of more than four weeks of complaints,
absence from sport of more than four weeks and severe damage to the musculoskeletal
system.”® The Consensus Statement from 2006 defines severity based on the number of days
that have elapsed from the date of injury to the date of the players” return to full participation.*® It
becomes clear that a consistent and reproducible estimation of severity in these systems does
require some medical knowledge of injuries and return-to-play criteria. Severity definition
therefore needs to be duly considered when planning data collection and might need to be
adapted to the education / knowledge level of the respective target group reporting injuries.
Concerning the severity of injuries in football, the majority of injuries is classified as minor to

moderate 384047

Type and location are further characteristics of injuries. Most injuries in youth players, as in
adults, occur at the lower extremities.*****® Regarding types of injury, ankle sprains are the
most common injury, with contusions and strains being the most frequent types of injury.** Head
injuries, including concussions in youth football seem rare, accounting for only 3% of injuries,
but may be underreported.* In elite college players, they were mostly caused by contact with
another player’s head, elbow or foot.** Collisions, as opposed to purposeful heading, were also
50

found to be the most likely cause of head injury in players treated in emergency departments.

Fractures and dislocations account for approximately 3-12% of injuries. As mentioned above,



the type or nature of injury is also an indicator of severity in that it describes severity of tissue

damage."

With regard to player characteristics and risk factors, a prevention study in 14 to 19 year-old
players reported a significantly higher incidence of injuries in low skill as compared to high skill
teams per 1000 hours of training and match play.>* In a prospective epidemiological study of
youth academy players over two seasons, the Football Association observed a higher risk of
injury in the age group of 17 to 19 years as compared to players aged 9 to 16 years.*® In adult

football, there is broad evidence that a previous injury represents an important risk factor for

35,52,53 54,55

another injury, and this also seems to apply for youth players.

A review in 2006 on the incidence and distribution of paediatric sport-related injuries in general
concluded on the need for well-designed descriptive epidemiological studies to determine the

nature and extent of the problem.?

1.5 Injuryincidence in football players in South Africa

Injury frequency and characteristics vary with different styles and levels of play, but also
between countries and geographical regions.**° This implies that the data reported above from
mainly Europe and the United States are not necessarily transferable to African countries and
South Africa in particular. Injury data on African and South African players however are very

limited.

With regard to African data, a cross-sectional survey based on a semi-structured questionnaire
for players and key informant interviews in seven clubs of the premier league in Nigeria reported
an injury prevalence of 81.6% during the 2006 football season.®” While the authors claim to
have adhered to the methodology recommendations of the injury consensus statement,'® the
exact injury definition used in their study is not given, and this together with the use of
prevalence and not considering exposure time makes it impossible to compare the data with
previous studies elsewhere. A number of other findings were similar to what is reported in the
literature: More injuries occurred during match play than during training, and the majority of
injuries were caused by contact with other players. The ankle was the most affected injury site

9



followed by the knee, and sprains were the most frequent injury type. More than a third of
injuries were recurrent injuries. The authors stressed the economic, physical and psychological
implications of football injuries calling for adequate preventive measures, treatment and

rehabilitation.®’

The incidence of football injuries in South Africa is unknown, as no large epidemiological studies
have been conducted. Injury recording at an interprovincial tournament for both male and
female adolescents in 1999 calculated an incidence of 333 injuries per 10 000 hours of playing,
however based on an injury definition as an incident occurring during a match and causing a
player to seek medical attention, while injuries occurring on the field and treated at the sideline

were not included.®®

A retrospective survey in 103 first team high school female football players from nine schools in
Johannesburg published in 2009 also used the injury definition as per the consensus statement
but point and period prevalence of injuries only.>® Questionnaires in this study seem to have
been distributed to players themselves (not clearly specified) and were collected after each
session, resulting in a one-year prevalence rate of injuries of 46% and a point prevalence of
33%. The main sites of injury here, too, were the knee (18.6%) and the ankle (17.6%). Again,
the design and definitions used in the study make comparisons with other regions and

populations impossible.

One report from a study at King Edward Hospital in South Africa over a 42-month period states
that 32 players were admitted with severe injuries during this period.®® The injuries included 18
fractures of the tibial and femoral shaft. Two tibial shaft fractures were compound. Four tibial
plateau fractures and five epiphyseal injuries were identified. One patient had a fracture-
dislocation of the hip. One patient with a popliteal artery injury presented only 48 hours after the
injury had occurred, necessitating an above knee amputation. In the same period, 122 players
were treated as outpatients. The types of injury in this cohort were similar to football injuries

reported in other countries. The authors concluded that very serious injuries were sustained by

10



casual football players in South Africa, and that urgent measures needed to be taken to prevent

such injuries.®

In summary, none of the few studies performed in (South) Africa is of sufficient quality with
regard to design and methodology to allow for comparison of data or to provide a valid base for

step one of the “sequence of prevention” model.

1.6 Injury surveillance in community-level football

Since the publication of van Mechelen’s “sequence of prevention” model and as described
above, a multitude of studies has been published on the epidemiology of injuries at national,
international and professional level. While injury recording at elite level is important, from a
public health perspective far more important is the epidemiology of injuries in the millions of
community-level players worldwide, both with regard to numbers and impact. Considering the
many difficulties of systematic injury recording also described above, it is not surprising that the
challenge of injury surveillance at community level has been rarely attempted so far. In football,
there are basically two studies to date, one performed in Canada and one in New Zealand.®***
McNoe and Chalmers were the first to attempt routine injury surveillance in community football
on a broad level.®* They adopted a cohort study design where 880 community-level players
aged >13 years were followed up by repeated telephone interviewing of players over one
competitive season. They obtained an extremely high compliance during follow-up which they
ascribed to the rapport build up between players and interviewers. Emery et al. used certified
athletic therapists to perform baseline assessment and weekly injury recording in 21 adolescent
football teams in Canada.> A team designate recorded weekly exposure for individual players.
They found some incongruence between the different recording systems used for exposure and

injury identification, but overall satisfactory completeness and the possibility to correct errors

when the study coordinator compared and controlled the records.

1.7 Prevention of injuries in football

With regard to steps 3 and 4 of the “sequence of prevention” model, systematic approaches to

injury prevention in football are poorly documented in the literature and were for a long time

11



mostly limited to small populations. There is only one recently published larger study on the
nationwide implementation of “The 711” injury prevention programme in Switzerland which was

1.52 “The 11”is an exercise-based

not a randomised trial but a cohort study with evidence level Il
football injury prevention programme developed by FIFA's Medical Assessment and Research
Centre (F-MARC). It consists of ten best-practice exercises focussing on core stabilisation,
eccentric training of the hamstrings, proprioceptive training and dynamic stabilisation with
plyometrics and straight leg alignment. These exercises have to be performed regularly before
training session and are combined with the promotion of fair play as the 11" component of the
programme. The programme aims to prevent the most common injuries in football such as ankle
sprains, hamstring and groin strains, and knee ligament lesions. It is designed for amateur
players and does not require any equipment other than a ball. The Swiss study showed the
effectiveness of “The 11” in reducing injuries in amateur players at national scale while at the

same time demonstrating the considerable logistic challenges and demands on the

organisational structures of the sport to achieve such broad reach out.

The evidence with regard to the effect of prevention programmes in youth and adolescent
football is even more limited.®” While most authors acknowledge the need for more research to
be done, they unanimously advocate the need for effective prevention programmes in youth
players.***°*** |n their review of the current knowledge about the various steps of the
“sequence of prevention” model in children’s sports injuries (including adolescents), Collard et al
conclude: “Currently, measures that prevent physical activity injuries in children are hardly

available and little is known about their effectiveness.”®

Comparing injury incidence for 7-13 year-old children on community level in four different sports
(baseball, American football, softball and football), Radelet et al. concluded that more than the

others football should be a priority for injury studies based on the by far highest injury rate.?®

A randomised controlled trial assessed the effect of F-MARC’s “The 11” described above in
2100 female players aged 14 to 16 years in Norway.®® While no differences in injury risk were

observed between the intervention and the control group, compliance of teams was found to be

12



rather low. In a consequent cluster randomised controlled trial, the advanced version “The 11+ -
a complete warm-up programme to prevent injuries” was tested in 125 female adolescent teams
in Norway.®* Based on the lessons learnt with “The 117, the advanced programme “The 11+”
was developed to increase compliance of coaches and teams by presenting it as a complete
warm-up prior to training and match play, and therefore easily integrated into team routines. It
further offered different degrees of difficulty and more partner exercises to provide variety and
challenge for players. As the precursor version, the “The 11+” programme is aimed at amateur
players and does not require specific equipment. After a short period of familiarisation, it can be
completed in 20 minutes and should be performed prior to each training session and in part
before matches. “The 11+” coaches were asked to perform the “The 11+” as their warm-up prior
to training sessions and matches. During the season of eight months, there was a significantly
lower risk of any injury, overuse injuries and severe injuries in the intervention group as

compared to the control group.

After the completion of this injury epidemiology study and dependent on its results, the plan
therefore was to test “The 11+” in the target population of adolescent male disadvantaged
players as the next step in the TRIPP model. In this regard, it has to be acknowledged that
intervention studies largely depend on local situations even when trying to establish an ideal

setting.®

2. Study aim and objectives
Aim
Determining the incidence and characteristics of football injuries in disadvantaged male black

adolescent players in Gauteng, South Africa, during the school year season 2009

Objectives

e Assess the overall frequency of injuries in the study population;

e Describe the location, types and causes of injuries in the study population;

13



o Evaluate the acceptability and practicability of a standardised injury recording system in
the study population;
e Provide indicators for the sample size calculation of a later injury prevention study (e.g.

injury incidence) to be conducted in 2010 in the study population.

3. Methods

3.1 Design
The study was prepared in 2008 and conducted from January to October 2009. The incidence,

characteristics and causes of football injuries in disadvantaged adolescent male players in
Gauteng were evaluated in a prospective epidemiological cohort surveillance study during the

school football season 2009.

3.2 Study population
Disadvantaged adolescent male black players from high schools in the Gauteng province of

South Africa.

3.3 Sampling

A sample size of 12 (-15) teams, corresponding to about 300 (-350) players, was aimed at to be
included in the study to give a 80% power (p 0.5) to record injuries according to the definition
below and based on the following estimate derived from the literature: A 15% loss to follow-up
and an injury incidence of 15%.% The targeted population at schools were identified by the
South African Schools Football Association (SASFA) who had agreed to assist in this process

and encourage compliance and cooperation by the coaches.

Inclusion criteria were that teams would perform at least two training sessions per week, in
addition to match play, or any three football sessions in total; teams with male players only; skill-
level of players corresponding to those playing football as part of their regular school sports
activities; and “disadvantaged” following the definition given above. Teams were required to

have a permanent coach who would stay in this position throughout the study period.

14



Exclusion criteria were less training and match sessions per week, mixed teams, no
permanent coach and teams that did not meet the “disadvantaged” definition. Players with

current injuries were excluded from the analysis but not from the study (see also drop outs).
Selection process

Permission for the study was obtained from the Gauteng Department of Education’s Research
Officer to approach the schools and coaches/teachers and from SASFA. SASFA further
facilitated approval on behalf of the Gauteng provincial Department of Sport, Recreation, Arts
and Culture. SASFA invited 20 schools as patrticipants for the study according to the criteria
given above. Initial contact was with the principals of the schools in the first instance, by staff of
the Centre of Exercise Science and Sports Medicine (CESSM), and then through the identified
coach at those schools. The identified teams were invited to participate after explanation of the

project to the coaches.

3.4 Data collection

3.4.1 |Instruction and training

The injury recorders (n=6) were instructed in December 2008 during two workshops and one-to-
one instructions were they received specific training on the protocols for injury classification and
recording. The ability of injury recorders to record injuries using standardised methods was
tested in a mock situation to assess their understanding. Further quality control took place

through site visits and reviews of the data collected.

From 15-20 December 2008, the coaches of all teams from schools that had responded to the
initial invitation (n=11) participated in two workshops with the research team. They were in detail
instructed how to record individual player and team participation for each training session and
match at the beginning of each session, including reasons for absence of the player during the

study period.
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3.4.2 OQutcome measures

Baseline characteristics of players

Data on baseline characteristics of teams and players included playing position, age, stature,

body weight, dominant leg and previous injuries (appendix 1).
Exposure and injury recording

All assessment methods with regard to exposure and injuries followed the recommendations of
the consensus statement by Fuller et al and are explained in detail below.*® During the study,
exposure report and injury recording forms were collected by the specially trained injury
recorders on a weekly base. The injury recorders travelled to the respective schools on the day
scheduled for their training to meet with both the coaches and players. The same injury recorder

was supposed to visit the same teams during the study.

Recording of exposure time: The coaches received standardised exposure report forms with the
names of their teams and all the players registered based on the school/SASFA team lists when
entering the study (appendix 2). On the exposure forms, individual player exposure to both
training and match play was to be documented. Information regarding risk factors such as the
field conditions could be included for individual players and teams to provide an indication of the
conditions of play, but was not to be included in the analysis. The exposure report forms were

collected from the coaches once a week.

Recording of injuries: Recall bias is a well known problem particularly with regard to minor
injuries. We aimed to minimise this bias by generally limiting the recall period to one week.®® On
the weekly visits of the injury recorders to the training site, all players had to report one after the
other and were interviewed on a one-to-one base. The injury recorder was required to explicitly
ask each individual player on the occurrence or non-occurrence of injury. Every injured player
was then interviewed to assess aspects of the injury based on the standardised injury
guestionnaire (appendix 3). This one week period was however exceeded if a player was not
present at the recorder’s visit or when training was cancelled and the injury recorder could not

meet the team. In these instances, the recall period could extend to two or three weeks. Many
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studies report on injuries occurring within a one-year recall period which has been shown to be
unreliable with a tendency to forget particularly less serious injuries.®*®%%” Junge et al reported
that two-thirds of injuries were forgotten over a one-year recall period: the less the symptoms
and the longer ago an injury, the more likely it was not recalled.*® One study in community level
sports reported good to moderate agreement of self-reported injury incidence over four weeks
compared with objective data.®® Importantly, with regard to our study population’s age group,
Shrier et al concluded that self-reporting by youth athletes within a recall phase of three weeks

was in acceptable agreement with parent and coach reporting.®®

According to the consensus statement, all injuries defined as "any musculoskeletal complaint
caused by football" should be recorded by interviewing each individual player of the team.*
Such injury recording included whether it caused the player to be unable to fully take part in the
next match or training session and the number of days from the date the injury occurred until the
player was fully fit to take part in all types of training and matches as an indicator of injury
severity. It is important to note that according to the injury consensus statement, the day of
injury is day “zero” and not counted in the calculation of severity which is based on days.*® That
means that if a player is injured in the first minute of a match and not able to continue to play, no
time loss will be recorded if he is able to train or play the next day. This concept might be
difficult to understand for a player. Further, in this study, decisions on when to return to play
after an injury were based on the players” and/or coaches judgement without medical
assessment. This is however a situation generally encountered with minor injuries at amateur
levels of play worldwide and therefore appeared acceptable. Severity was classified as minor
(1-3 days absence), mild (4-7 days absence), moderate (8-28 days absence) and severe (more
than four weeks absence). Other indicators of severity mentioned in the consensus statement
such as individual or team performance, costs of rehabilitation, uninsured and insured costs or

long-term impact on a player’s life were not applicable to the study setting.

Further, the injured body part and type of injury were recorded incl. diagnosis based on the

Orchard code.”” With regard to step two of the sequence of prevention model, it was
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documented if the injury occurred during training or match play, if the player had had a previous
injury, whether the injury was caused by trauma or overuse, non-contact or contact and, in the

latter case, if foul play was involved and if yes, how this was sanctioned (see appendix 3).

In order not to introduce bias, the injury recorders were not allowed to treat any injuries during

their site visits.

3.4.3 Incentives

To increase motivation and compliance of players, they received FIFA “Fairplay” caps, pins,
lanyards, pens etc. at the beginning of the study with the prospect of another reward provided
by the CESSM at completion of the study. To increase motivation and compliance of coaches,

they also received caps, pins, pens and FIFA writing pads at the start of the study.

3.4.4 Compliance of coaches

Compliance of coaches was assessed during the weekly visits when injury recorders collected
the exposure forms. The players and coaches were reminded of the importance of the study for

their own health / health of their team, and the incentives for participating.

Non-compliance by either coaches or players as identified in the follow-up was directly
addressed by trying to establish the reasons, and it was attempted to assist in correcting such

problems by visits and follow-up phone calls of the senior researchers.

3.4.5 Ethics
All data were made anonymous and coded to protect privacy and ensure confidentiality of data.

Parents and players were comprehensively informed of the objectives and nature of the
“sequence of prevention” project extending from injury recording to establish epidemiology as a
first step to the later planned intervention by implementing of “The 171+” as well as any potential
benefits and risks, and their consent (appendices 4 and 5) obtained prior to embarking on the
study. Ethics approval had been applied also for the complete “sequence of prevention” project
consisting of both epidemiology and intervention through the University of the Witwatersrand’s
Human Research Ethics Committee (HREC) (Medical) and was granted on 13 March 2009

(protocol number M081005).
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3.5 Data analysis

The data were analysed for baseline characteristics, injury incidence (total of injuries,
percentage of players injured; injuries per 1000 training hours, injuries per 1000 match hours),
severity, location and causes of injury in the study population over the period of the study using
descriptive statistics (Microsoft Excel 2010). Baseline characteristics of players and exposure
were assessed for normal distribution and compared between injured and non-injured players
using the t-test for independent samples for continuous number variables (age, mass, exposure)
and using the Fisher’s exact test for categorical variables (boots, any previous injury, previous

injury at same site).

Drop-out: Players who missed >20% of the training sessions for reason other than injury were
to be excluded from the analysis (as were players injured at the start of the study, see above).
This was based on the requirements for the later intervention study where a minimum number of
prevention programme sessions per week needed to be performed to achieve an effect. By
defining drop-outs identically in this study, we hoped to get a better estimate of the true drop-out
rate to be expected in the intervention study where it would need to be considered in the sample
size calculation for the intention-to-treat analysis. For teams, the drop-out rate referred to non-
compliance of coaches as defined above or any other reason resulting in a team to miss the
corresponding amount of sessions, or if more than 60% of players within a team are non-

compliant or absent.

4. Results

4.1  Study population
Of the initially 20 schools initially identified by SASFA, 11 responded (response rate 55%) and

all of them agreed to participate after explanation of the study aims and objectives. Of the
schools that agreed, the coaches of two schools were consequently no longer accessible.
Accordingly, nine schools corresponding to nine teams in Gauteng agreed to participate in the

study.
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This led to a final sample size of nine teams resp. 204 players only instead of the intended 12-
15 teams and 300-350 players. As there was no time to recruit new teams and the probability to
find more teams willing to participate was low based on the initial experience with the schools
selected by SASFA, this deviation from protocol was accepted. Since there were absolutely no
injury epidemiology data available for this study population, it was decided to nevertheless
attempt to define some key points for the later intervention study despite the smaller sample

size.

The assent form of all the 204 players and their parent’s consent form were collected. All 204
players completed the baseline characteristics assessment in January 2009, and all but one
player completed the complete follow-up from the first visit of the injuries recorders beginning of
February 2009 to their last visit end of September 2009, accounting for a drop-out rate of 0.2%.
Two-hundred and three players were documented with individual exposure data during the

whole study period of eight months, and, accordingly, all teams completed the study.

[ 20 secondary schools identified by SASFA for participation

9 did not respond / refused )
11 remaining schools met inclusion criteria
2 schools dropped out after initial coach instruction )
9 schools selected
n=9 teams
n= 204 players
e — -
5 injured, but playing
204 baseline assessment data
N
( 1 player >20% missing exposure
n= 203 players follow-up recordings
N\
e
203 players analysed
N

Figure 4.1.1  Flow of study participants from initial invitation of schools over recruitment and
follow-up visits of the injury recorders
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4.2 Baseline characteristics

The injury recorders (n=6) of the CESSM examined the players of all teams selected to
participate in the study from 12 - 17 January 2009. Table 4.2.1 shows the baseline

characteristics of the players (n=204) initially enrolled in the study.

Table 4.2.1 Baseline characteristics of players in the study population overall and per age

group
n Age (years) Height (cm) Mass (kg) Boots Barefoot Previous injury
average Mean (range) | Mean (range)
(range)
204 16 (13-21) 164 53.6 186 (91%) 18 (9%) 48 (23.5%)
(123-184) (31-75)

Different from what was expected from the school grades, 69 players (34%) turned out to be
over 16 years at baseline assessment (three players were 13 years, 35 players were 14 years,
52 players were 15 years, 45 players were 16 years, 42 players were 17 years, 12 players were
18 years and 7 players were 19 years). Eight players were 20 years of age and above. This led
to a deviation from the protocol as planned in that these 69 players, though older than the
targeted 14-16 years of age, were retained in the study in order to maintain a reasonable

sample size. Average age was 16 years and therefore within the target age range.

The vast majority of players (91%) played with boots. Forty-eight players (24%) at baseline

assessment reported to have suffered a football injury previously.

4.3 Exposure recording

Exposure recording was performed from 2 February to 25 September 2009 during 34 weeks.
Total exposure to football was 15,966 hours, the total training exposure was 9,195 hours and
match exposure 6,770 hours. Weekly exposure data were missing in two teams (22%)
corresponding to 39 players (19%) in February. Average total exposure per player was 9.8
hours per month, average exposure to training and match per player was 5.6 and 4.1 hours per
month respectively. Total, training and match exposure per team and player and month varied

considerably. The average total of exposure was 78 hours (Cl 15.5 — 187) per player.
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Based on any three football activities of minimum 45 minutes per week, a minimum exposure of
about 540 min corresponding to nine hours per month would have resulted. This was regularly
not achieved by five of the nine schools, reasons being either cancellation or shortening of
football hours in favour of other school subjects during individual weeks, often repeatedly or in
sequence. At individual schools, training activities were omitted for a whole month. Strikes by
school teachers in June and August further affected lessons. Individual coaches were difficult to
get hold of, requiring repeated visits and often retrospective recording for two or even three
weeks. Some teams showed identical recordings of training and match exposure for teams and
each individual player over months despite repeated reminders to record individual exposure

times.

4.4  Injuryincidence

A total of 46 injuries were recorded in 41 players (20% of all players), resulting in 2.9 injuries per
1000 hours of exposure. In 11 cases, the same body part had been previously injured. Five
players each suffered two injuries, in two of these it was a re-injury. Seventeen injuries occurred
during training and 29 injuries occurred during match play, accounting for an incidence of 1.8

injuries per 1000 training hours and 4.3 injuries per 1000 match hours.

With regard to baseline characteristics, injured players were on average 16.2 years old (range
14-21) and weighed 54.9 kg. Non-injured players were 16 years old (range 13-21) and weighed
53.7 kg on average. Two injured players played barefooted (both of which suffered an ankle
sprain), all played both on gravel and grass. Thirteen injured players were midfielders, eight
defenders, five strikers, two forwards, six wing players, four back players and three
goalkeepers. There were no significant differences in baseline characteristics for age, mass and
boots/barefoot playing. Significant differences were observed for any previous injury (p=0.0039)
and for total exposure hours per player with 94 hours for injured and 74 hours for non-injured
players (p=0.001). However, both groups showed considerable variation in exposure. Table
4.4.1 shows the details of the comparison of baselines characteristics in injured and non-injured

players.
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Table 4.4.1 Baseline characteristics of injured players compared to non-injured players

Age (years) n Age (years) average Mass (kg) Boots | Barefoot Any Average
(range) Mean (range) previous exposure
injury per player
Injured 41 16.2 (14-21) 54.9 (40-72.4) 39 2 (5%) 17+ 94 hrs**
players (95%) (41.5%) (25 — 180)
Non-injured | 163 16.0 (13-21) 53.7 (31-75) 147 16 (10%) 31* 74 hrs**
players (90%) (19%) (15.5 - 186)

*p.0039; **p=0.001)

With regard to injury characteristics, 55% were contact injuries (of the contact injuries, 40%
were due to foul play) and 20% of injuries occurred without contact with another player. A total
of 12 injuries (26%) were classified as overuse injuries without an acute trauma. Seventy-six per
cent of the injuries were to the lower extremity, with the ankle being the most often injured joint
prior to the knee (34 resp. 24% of all injuries). A sprain was the most frequent injury type (61%)
with contusions (22%) and strains the next frequent types. An ankle sprain was the most
common diagnosis (15 resp. 33% of all injuries). Average absence from play was 3.4 days
(range 0-21 days). No-time loss injuries accounted for 24% of all injuries. Seventy-four per cent
of injuries were of minor to mild severity (<3 days of absence from play). Only five injuries were
of moderate severity, meaning they resulted in more than a week’s but less than a month
absence from play. No injuries were severe (causing more than a month of absence; see table
4.4.2). Separate calculations for incidence and characteristics of training and match injuries are

also shown in table 4.4.2.
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Table 4.4.2 Injury characteristics of 46 injuries suffered by 41 players

Total Training Match
Exposure hours documented 16'015 9'196 6'770
Average exposure per player 78 45 33
(hrs)
No of injuries 46 17 29
Injuries per 1000 hrs 29 1.8 4.3
Previous injury to same body 24% (11)
part
Circumstances
Non-contact 20% (9) 24% (4) 17% (5)
Contact with another player 33% (15) 29% (5) 34% (10)
Foul play 22% (10) 34% (10)
Overuse 26% (12) 47% (8) 14% (4)
Injured Body part
Face 1) (@)
Wrist 3) 12% (2) Q)
Elbow (@) Q)
Shoulder/clavicle 11% (5) 17% (5)
Trunk (1) (1)
Hip/groin (2) (@) @
Thigh 3) 12% (2) Q)
Knee 24% (11) 24% (4) 24% (7)
Lower leg (2) (1) (1)
Ankle 34% (16) 18% (3) 45% (13)
Foot (1) (1)
Missing 0
Type of injury
Dislocation (1) (1)
Sprain / ligament 61% (28) 53% (9) 65% (19)
Strain / muscle fibre rupture 13% (6) 29% (5) @
Contusion 22% (10) 18% (3) 24% (7)
Laceration/ abrasion/ blister 1 Q)
Missing 0
Estimated severity of injury
0 days (minor) 24%(11) 35% (6) 17% (5)
1-3 days (mild) 50%(23) 53% (9) 48% (14)
4-7 days (mild) 15%(7) 12% (2) 17% (5)
> 1 week < 1month 11%(5) 0 17% (5)
> one month 0 0 0
Expected time-loss injuries
Injuries per 1000 hrs 2.2 1.2 3.5
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5. Discussion

This was the first study to investigate the incidence and characteristics of football injuries in
male black adolescent players in a disadvantaged community setting in Africa applying current
scientific standards. Sample size was estimated based on international injury frequency data in
football and selection criteria for the study population were defined to achieve the required data
qguantity and quality. Baseline assessment was performed in all players initially enrolled in the
study. Injury recording based on international consensus statement standards with weekly
individual and team exposure recording was attempted.'® Though the drop-out rate was 0.2%
for players and 0% coaches, the quality of data was insufficient for more detailed or multi-
regression risk factor analysis because the targeted sample size was not achieved, players did
not meet inclusion criteria with regard to age, and total exposure to football was considerably

lower than what would have been expected based on the original selection criteria.

5.1 Lessons to be learnt for future prospective studies in this setting

The following discussion will therefore concentrate on the challenges experienced in conducting
a prospective cohort study requiring high compliance and discipline of injury recorders, coaches
and players in the community setting of disadvantaged black adolescents in South African high
schools. It aims at providing a detailed error analysis in order to learn lessons for future studies
in this particularly demanding surrounding and outlining some conclusions with regard to the

planned intervention study.

Recruitment

Recruitment of schools proved difficult with only half of the invited schools agreeing to
participate in the study. Despite explaining the rationale of having to identify the problem first
prior to delivering the prevention programme in the following year, the purpose and benefits of
the injury recording might have not been entirely clear to the heads of school. It has to be
presumed that for these schools, physical activity and football is of far less importance than the
mastery of basic education subjects and marks as these might be decisive for the chances of

these disadvantaged pupils on the job market.
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However, Collard et al in their study on injury prevention in Dutch primary schools also found
that only 8.7% of the invited agreed to participate with a non-response rate of more than 70%."
A fifth of the invited schools declined quoting lack of time to deliver the prevention programme
as their reason. So even in this privileged setting the importance of physical activity for general
development, cognitive skills and health of pupils had not transpired to decision makers in

schools.

Sample size

The targeted sample size for this study has been 300-350 players, meaning the number of
finally enrolled players in the study of 204 failed to achieve this aim by 32%. This deviation from
the protocol was accepted in face of the difficulties in school recruitment described above and
further difficulties in motivating coaches to participate in the study. Despite repeated
explanations, it seems that the purpose and necessity of injury recording without a direct benefit
for players might have been difficult to understand for both principals and coaches. With regard
to the criteria used for sample size calculation, the actual drop-out rate of only 0.2% instead of
the 15% drop-out expected can be considered to be partly compensating for the smaller sample
size. The percentage of injured players was also higher than what was used for the original

sample size calculation, which further supports the decision to continue with the study.

Age

Schools and grades had been chosen in order to meet the inclusion criteria of the study.
However, a third of the players were more than one year older than what was expected from
their grade, implying that they had had to repeat one or even more school years. In view of the
difficulties during recruitment of schools and the lack of alternatives, this age difference was
accepted as a limitation related to the setting of the study in disadvantaged communities and
usually not to be encountered in more privileged conditions.” Further, average age was within

the initially targeted age range of the study.
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Exposure recording

Even though the official curriculum for football sessions at the schools complied with the
inclusion criteria of the study, the exposure finally recorded did not meet the minimum
requirements in more than half of the teams. This might partly be related to the double role
coaches had in this study setting, being also teachers. It became clear throughout the course of
the year that teachers had their own priorities with regard to learning objectives, likely based on
what they believed to be the best respectively most important for their pupils. Whenever iliness,
strikes or conditions in individual schools required a decision between football and other
subjects, the decision would be in favour of the latter. Also, whenever more learning time was

considered necessary for pupils, football lessons were cancelled to provide for this.

While the importance of individual and team exposure recording on a weekly base is generally
acknowledged, the many challenges to achieve this outside controlled study settings have been
often described. The complete recording of exposure times for all but one player throughout the
study period appears as a strength of our study, but has to be viewed with caution since it is
also highly unlikely, particularly in view of the many other challenges encountered, that they
present an accurate reflection of the true participation. Such caution is further indicated by the
identical recordings for some teams and players over months. As the injury recorders could not
control and supervise all training sessions at the schools, it cannot be excluded that coaches
completed their reports rather based on what they thought was expected of them than what they

experienced in reality, sacrificing accuracy to completeness.

Collard et al alternatively calculated exposure based on baseline information, questionnaire
replies at the beginning and end of the school year, the time assigned to physical activity in the
official curriculum and a correction factor for seasonal differences.” The authors acknowledged
the preferability of weekly recordings but classified this as not feasible in their primary school
setting in the Netherlands. They concluded that an overestimation of exposure time might have

resulted from their approach, which would be confirmed by our findings of a lower exposure in
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reality. Junge and Dvorak found the same when comparing weekly recording with retrospective

calculation of exposure.®

Compliance

A remarkably low drop-out rate was observed with 0.2% for players and 0% for coaches. Only
one player was lost to follow-up with only five session recordings during the study period.
Obviously, it has to be considered that no intervention had to be followed in this study and
comparison with drop-out rates in the literature is therefore limited. However, the diligence in
recording exact individual participation times of players needs to be questioned. Again, it
seemed as coaches reported what they thought was expected from them: as complete
recordings as possible. For example, one coach recorded exactly identical exposure times for
all players and the team in the first months despite repeated alerts to the importance of
individuality. Only thereafter he recorded different times for some players. Compliance varied
among coaches, with some of them not adhering to agreed meeting times with the injury
recorders or being unreachable to fix a meeting. This in turn at times led to longer recall periods
than one week, likely to influence the accuracy of exposure recording. The incentives offered to

them might have been more appealing to the football coach than the teacher in them.

Compliance of players was largely connected to the compliance of their teacher / coach (be
present at agreed injury recorder visit times) but in general, players were easily accessible and

ready to answer the questions by the injury recorders.

The study by Collard and Verhagen investigating the effect of a school-based physical activity
injury prevention programme in a community setting observed only minimal non-response and
loss to follow-up which they ascribed to the easy implementation of the programme, its time
efficiency and that it fitted well into the school curriculum.” Even though we only looked at injury
recording without intervention, the last two criteria would seem to be fulfilled in our study, too,

but here rather presented basic requirements than success factors per se.
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Injury recorders

The injury recorders in this study were exercise and sports science students in their first or
second year. A recent Australian study had shown that exercise and sports science students, if
properly trained, are reliable exposure and injury recorders.” Their influence on the motivation
and involvement of the coaches who were usually older and of different social and educational
background in our study is however difficult to assess. Here, a more visible presence of a senior
researcher might be advisable, ideally with experience in community-based research and with

an understanding of the setting.

Injury frequency and characteristics

Forty-six injuries were found in 41 players (20%). The percentage of players injured found in this
study corresponds to what has been found in the literature and is slightly higher than the
estimated injury rate assumed for sample size calculation. Emery et al in their prospective
community youth football injury study observed injuries in 19.2% of players.>® The injury
incidence of 1.8 and 4.3 injuries per 1000 hours of training and match play respectively
complies with the reported higher incidence of match injuries in the literature. The incidence
figures in the lower ranks compared to the literature using the same incidence definition of
injuries per 1000 hours of exposure.®394%4! |njured players in this study showed a higher
exposure on average, but the high variation in individual exposure times makes this finding

difficult to assess.

Injury incidence rates are considerably influenced by the accuracy of exposure recording, which
has been discussed above, but also by the injury definition. The injury definition used in our
study is based on the injury consensus statement and encompasses all "any musculoskeletal
complaint caused by football" and was recorded by interviewing each individual player of the

team.™ The different injury definitions used have been described in the introduction.

One major argument for an all-encompassing definition as used here is that the majority of
injuries in football is mild and of transient character, and consequently would be missed with an

injury definition based on time-loss.” Further arguments are that the ability of an injury to
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reduce performance is unrelated to its forcing the player from the pitch, and it may impact on
skills and technique independent from time loss.” It has also been argued that any injury may
affect long-term health.** A broad definition has several advantages in a standardised research
setting and at elite level.** However, it also requires far more attention by injury recorders and
must be carefully explained to players as the concept might not easily reveal itself to them when
recording relies on self-reporting. Further, the recall of injuries by players is closely related to

their severity, meaning that minor injuries are not as well remembered as major ones.®

The major argument against a broad injury definition and for a narrow, time-loss related
definition is in fact the reliability and accuracy of data in a real world setting.” According to this
rationale, reliability of injury recording following a broad definition will be particularly impaired
with less motivated recorders. Orchard et al go even further and argued that a missed-match
definition is the most functional and accurate.”® This view however cannot be maintained in a
community setting. In addition to the frequent cancellation of matches and the variability of the
time period between matches, there are generally many further factors influencing the

participation of players in matches in non-professional football.

In our study with self-reporting by players, individual differences in perception and sensitivity to
pain and injury rather than motivation will influence reporting. It might be difficult for an
adolescent player to understand why he should report any minor contusion or abrasion that only
caused brief pain while he kept on playing. These incidents during training or match play are
also likely to be forgotten after one week when a player is questioned, and even more so when
he is not present at the weekly meeting but only reports after two weeks. Consequently, the
concept of an injury definition based on time-loss from training or match play might seem to be
more comprehensible from a player perspective. At the same time, the fact that time-loss in our
study depended exclusively on the subjective self-assessment of the players without the
medical advice usually determining time-loss in other studies, makes this factor a relative
consideration holding as many advantages as shortcomings, and rendering it even more difficult

to identify the ideal injury definition in this setting.
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It can however be concluded that it is likely that the self-reporting by the adolescent players in
our study represents an underreporting of injuries as per the all-encompassing injury definition.
Underreporting particularly of minor injuries is likely due to the difficulties for players in
evaluating what means absence from play, to the lack of medical counselling and to the recall
periods. It seems important to more carefully and in detail explain the injury definition in the
planned intervention study to ensure a more comprehensive and sound understanding by

players in order to reduce underreporting.

Other authors share the concerns with regard to the use of consensus-based injury definitions
at community level. A methodologically similar study (observational prospective cohort survey),
however in four different community sports including football, and in children, also provided
coaches with an exposure (team roaster) form and an injury recording form.?® The coaches
were instructed in the completion of forms prior to the start of the season and received
incentives. During the season, they were then contacted weekly by either telephone, email or in
person. Injury incidence in this study cannot be compared with the results of our study due to
different injury definition and the use of athlete exposure for incidence calculation (one athlete
participating in one event (game or practice)). An injury was defined as one requiring on-field
evaluation by coaching staff, or causing a player to stop participation for any period of time, or
requiring first aid during an event. The broadness of this definition resembles the one used in
our study, and difficulties in the understanding of the injury definition by coaches were observed.
The coaches, in football more than in the other sports, showed difficulty in reporting minor
injuries such as bruises, which could have affected reported injury rates. These findings would
comply with those in our study. Problems were encountered with regard to compliance of

coaches who considered the weekly recordings a burden.

Radelet et al in their study acknowledge that a comparison of coach / player reported injury
events with researcher reported injury would allow for assessing the accuracy of data, but

considered this beyond the scope of their study.?® Having an injury recorder or other research
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staff present at all sessions of all teams seems in fact beyond the scope of any community-

based study.

The injury incidence found in our study cannot be compared with most of the other studies in
African players described in the introduction due to the substantially different definitions and
methods.>"*®*° Zerguini et al used the same injury definition and recording method following 20
senior men’s teams of the Congolese national football league over one season.’® They reported
a comparably high injury incidence of 182 per 1000 hours of match play and 9.8 time-loss
injuries per 1000 hours, however using independent and trained physicians for injury recording
and assessing match play only. This and the higher level of play limit the comparison with our

data.

With regard to comparing the injury incidence found in our study population with the
international literature, Junge et al in their one-year follow-up of 14-18 year-old players found an
incidence of 0.9 to 4.9 injuries per 1000 hours of exposure, however based on a time-loss
definition of injury.”” Timpka et al in their prospective cohort design study found a similarly low
incidence of 2.4 injuries per 1000 hours of match play only in their community-based study in
1800 Swedish 13-16 year-old players.** They also used a time-loss definition of injury implying

that with a definition encompassing all injuries their injury rate would have been higher.

Emery et al in their community football study reported an overall incidence of 5.6 injuries per
1000 exposure hours.> McNoe and Chalmers found an incomparably higher injury incidence of
46.9 injuries per 1000 hours of match play and 9.1 injuries per 1000 hours of training, using a
time-loss or medical attention, though the latter including self-treatment, definition of injury.®*
Apart from this difference in definition, their study was similar to ours in that they also used a
prospective cohort design study in community-level players of a mean age of 16 years. They
also relied on self-report by weekly telephone interviews of players for both exposure and
injuries and achieved a remarkably low loss to follow-up with a retention rate of players of
91%.They explained their high injury rate with their broad injury definition and exact exposure

recording. Only one other study, using the all-encompassing injury definition as in our study,
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established an injury incidence within the same high range as McNoe et al with 47.5 injuries per
1000 hours of match play and 15.4 per 1000 hours of training in amateur players at an average

age of 16 years.”®

The location, type and cause of injury in this study do not differ from football injury
characteristics in the literature in different settings. In compliance with other studies, the majority
of injuries occurred in the lower extremities with the ankle being the most often injured joint
before the knee. Sprains, contusions and strains were the major diagnoses and injuries were in
general minor to mild (see detailed discussion below). The extremely high frequency of sprains
might need to be seen in the light of self-reporting by players without medical counselling even
though injury recorders were trained to assist players and enforce as precise recording as
possible. This limitation applies in general to the correctness of diagnoses incl. and particular
with regard to overuse injuries as well as to the previous occurrence of an injury of the same

type which might indeed be difficult to assess for a player at this educational level.

However, using alternative recorders such as coaches or parents might not rectify the problem
in this setting. In fact, Shrier et al recommended to explore the use of self-report by youth
players as a valid and cost-effective alternative to parent- and coach-reporting based on their
comparison of injury reporting by 11-17 year-old football players with the same by their parents

and coaches, even though in a small population only.*

What were classified as overuse injuries by players made for 26% of all injuries in this study
which seems comparably high. In youth players, Chomiak at al found 18.5% and Junge et al
14.9% of overuse injuries.*®" It is likely that the high percentage found in this study is due to a
lack of complete understanding by players of what overuse exactly means. It has to be

considered that this is also not always easy to distinguish clinically.

Injury severity

The severity of injury according to the consensus definition and as used for example by FIFA at
their competitions is based on the estimate of absence from play by the team physician

expected from him as an expert.*** In our study, no severe injury occurred causing an absence
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from play of more than four weeks. While this was confirmed by the complete weekly exposure
recordings, the accuracy of the recorded data with regard to severity of injuries in this study has
to be questioned. It is known that athletes and players with medical advice will challenge the
healing process by playing with injuries.” In our study, players by definition had limited access
to proper medical care, so their return-to-play was solely based on their own self-assessment of
pain and impairment, influenced by their eagerness to play and other personality factors. This
implies that the application of this consensus definition has its limitations in a community setting,

and even more so in a disadvantaged community with limited access to medical care.

This view is shared by the authors of the other two community setting studies described in this
report. Emery et al referred to the problem with regard to minor injuries where return to play is
determined more or less exclusively by players in any amateur setting.>* Many different factors
contribute to this decision, such as the importance of a game or training, pain tolerance,
motivation, and personality factors. These factors differ for each athlete, which affect the
precision of equating time loss with severity of injury. McNoe and Chalmers were also not
convinced that in community-level football “return to play or participation” is a reliable indicator
of recovery from injury, as many players reported that they continued to train and play while
injured whereas others did not return to football as soon as they had recovered from their

injury.®

Comparing injured with non-injured players

Baseline characteristics such as age, mass and footwear did not differ significantly between
injured and non-injured players. Injured players in our study population had significantly more
often suffered from a previous injury at any location as compared to non-injured players. This
finding is in line with what is reported in the literature, e.g. Emery et al reported that football
players with a previous injury had a 74% increased risk of a further injury as compared to
previously not injured players.>**° In view of the lack of access to adequate medical care of the
players in our study, insufficient treatment and healing of previous injuries is rather likely.

Inadequate rehabilitation and premature return to play are repeatedly reported injury risk factors
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and are likely to represent a major consideration in populations without access to proper

medical care.®

Studies have shown an association between training and risk of match injury, with those who
completed less training hours being at a greater risk of injury in a match.®* In our study,
however, football exposure in the injured players was significantly higher than in the non-injured

players.

5.2  Generalizability of results
Only 55% of the initially invited schools responded, and of these, only 9 (45%) could be included

in the study. A comparison of variables between participating and non-responding/non-included
schools was not performed, and the study was limited to Gauteng. Therefore, it is difficult to
comment on the generalizability of results to all schools in a disadvantaged environment in

South Africa.

5.3 Strengths and limitations of the study

Based on the definition of the term “disadvantaged”, and the selection of schools included, the
sample population seems a good representation of “disadvantaged high school adolescent

black football players in Gauteng.

Self-reporting has been considered a drawback of injury recording studies.®>"* Krosshaug et al
describe “significant methodological limitations” to be considered with self-reporting: the ability
of the player to comprehend and recall what actually took place, when it happened, influences
by other observers of the incident, change of recollection with time, filtering of the description by
the injury recorder.”* Grimmer et al. compared adolescent self-reporting of injuries by
adolescents at primary and secondary schools in Australia with a one-week recall with parent
reporting, and concluded that adolescent self-reporting of recreational injury is reliable.® In this
regard, the level of education and intellectual abilities of the disadvantaged players in our study
has to be considered. The weekly interval of interviewing players can be considered a strength

of this study as in other studies, the recall period often referred to a whole season or year.”* The
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period of one week in our study limited recall bias, but was in some cases exceeded when

individual players were absent or did not report during the visit of the injury recorder.

The limitations of applying the injury consensus definitions developed for an ideal research

setting to self-reporting of disadvantaged youth players have been described above.

To control for extrinsic injury factors in this study design is impossible, yet it is rather likely that
environmental, training (pitch surface), equipment and individual playing and training conditions
in the different schools influenced injury rates of teams. The observed injury rates have to be

seen against this highly variable background.

Coaches and their dedication have been the backbone of this study and results highly
dependent on their motivation and involvement, which might be considered a limitation. The
delegation of exposure and injury recording to coaches is a common approach as these are
usually present at both training and match activities.?®® Even though the delegation of data
recording to study coordinators or research assistants might improve results, it is not a realistic
approach in a disadvantaged community setting.

The low exposure recorded in our study is clearly a limitation and does limit the relevance and

generalizability of the data considerably.

6. Conclusions

This study was the first to examine the incidence and characteristics of football injuries in black
male disadvantaged adolescent players in South Africa using a systematic approach. According
to the “sequence of prevention” model proposed in the literature, prevention of football injuries
must follow a four-step approach, with the first one being the assessment of incidence and
severity of injuries in a target population. Despite multiple epidemiological studies carried out
internationally, information on the incidence, characteristics and causes of injuries in African
players is scarce, and almost non-existent in youth disadvantaged football players with limited
access to adequate health care. One reason is that the circumstances of playing in this

population pose numerous obstacles to implementing the “sequence of prevention” model.
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Systematic injury recording based on self-reporting in player interviews proved to be generally
acceptable and practicable in this population considering the excellent follow-up rates and
compliance of players and, mostly, of coaches. Injury incidence in this study population was
comparably low which might however have been influenced by a limited understanding by
players of the definition of injury used. As importantly, the majority of injuries were minor and no
severe injuries were reported, which further supports the promotion of football as an ideal
physical activity and educational tool in disadvantaged youth players in South Africa. The

characteristics of injury did not differ from what has been found internationally.

However, the accuracy and reliability of the exposure recording in this study has to be viewed
with caution, and the limitations of using the injury consensus definition for self-reporting by
players with limited access to medical care have been demonstrated. In general, the findings of
this study support the approach of other authors to adopt and tailor an established injury
surveillance system (and interventions) to the specific population under scrutiny, even though if
maybe at the cost of comparability of results.®® Simply calculating exposure based on school
curriculums as applied by others has to be considered as a valid alternative approach, being

aware that this might lead to overestimation of exposure times."

In face of the considerable effort and costs, the question has to be raised if sustained injury
surveillance is indeed needed at all levels of play or if, in favour of an optimised efficacy of injury
prevention, pilot and cohort studies in comparable population groups should be considered
sufficient. This would allow focussing efforts on interventions with proven injury reducing effects

— even more so in disadvantaged settings. Similar views have been stated by other authors.>*

With regard to the planned intervention study that intends to apply the third and fourth step of
the model by introducing “The 77+” as a preventive measure in this cohort, the following criteria

of success to increase reliability and accuracy of recorded results have been identified:

1. To verify the information given by coaches on exposure by player interviewing and more

frequent visits by injury recorders;
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To more extensively explain that actual data recording is important to assess the real-life
situation, and appreciate the difficulties encountered in this undertaking by coaches

instead of them aiming at complete data sets to satisfy wrongly-perceived expectations;

To adapt visits and interview schedules in order to fit better with frequent changes of the

school curriculum;

To ensure an optimal understanding of the injury definition by players through more

extensive explanation and counselling;

To more closely monitor, supervise and assist coaches, preferably by more visible

presence and involvement of senior researchers.
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Appendix 1 Player’s baseline information
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Appendix 2 Exposure reporting forms
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E Xposure RC])O 't Form (for the documentation of individual plavers” exposures)

(Team) Player Code No.: _

Date

Training /Match

Study specific variable
fBoats or barefoot)

Study specific
variable fother)

Player Code No. Report the duration of training and match play for each player (minutes) |
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E.‘i’.p(}!'ill re chﬂll‘t Form (for the documentation of team exposures)

(Team) Player Code No.:

Date

Match/
Training

No. of players
(fully participating in
training)

Duration of
training session
(minutes)

Sty specific variable — state of field
played on (grass/gravel/even/uneven
efc)
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Appendix 3 Injury reporting form
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Injury Report Form

(Team) Player-code: Date:
1A Date of injury: 1 B Date of return to full participation:
2 A Injured body part
O head / face O shoulder / clavicle O hip / grein
O neck / cervical spine O upper arm Q thigh
0 stermum [/ ribs / upper back O elbow Q knee
O abdomen 0 forearm O lower leg [ Achilles tendon
O low back / sacrum / pelvis O wrist O ankle
O hand / finger / thumkb 1 foot / toe
2B Injured body part
Q right 0 left O not applicable
3 Type of injury
Q concussion (with or without O lesion of meniscus or O haematorna /
loss of consciousness) cartilage contusion / bruise
O fracture O muscle rupture / strain / [ abrasion
Q other bene injury tear / cramps O laceration
O dislocation / subluxation O tendon injury / rupture / O nerve injury
Q sprain / ligament injury tendinosis / bursitis O dental injury

0O otherinjury (please specify).

4 Diagnosis (text or Orchard code):

5 Has the player had a previous injury of the same type at the same site (i.e. is this injury a
recurrence)?
a no QO yes

If YES, specify date of player's retumn to full participation from the previous injury:

6 Was the injury caused by overuse or trauma?
O overuse O trauma

7 When did the injury occur?
O training O match O warm-up

8 Howdid the injury happen?
O Overuse (no acute trauma)

Contact with another player No contact with other player
4 foul play offby injured player U change of direction

O foul play oflby another player Q running

(O tackling Q jumping

O accidental collision 0 shooting

O heading duel O hit by ball

O others, please specify

9 Did the injury necessitate absence from training or matches?
a no Qvyes Ifyes, for how long?
Q training 0 match

© Injury Consensus Group ICS 2006
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Appendix 4 Letter to parents and consent

CENTRE FOR EXERCISE SCIENCE AND SPORTS MEDICINE
UNIVERSITY OF THE WITWATERSRAND

Dear Parents,
We are conducting a research study together with FIFA, called “Prevention of injuries in
adolescent male football players in South Africa by implementing “The 11+”.
The aim of the study is to see whether a specific exercise programme will prevent and reduce
injuries in young male football players in South Africa.
The players will be asked to answer to health related questions at the beginning of the study,
and will also go through some simple measurements such as height and weight. They will then
be divided into two groups, one group will train and play as normal, and the other will also train
and play as normal, but will replace their warm-up with the specific exercise programme. They
will do this programme for at least 30 weeks, and every week they will be monitored for any
injuries.
This study will be of benefit to your son and others if it proves that it is effective in preventing
injuries and we then use it around the country in many more communities. The study will not
cause any problems with your son’s training or performance and there is no cost for you to pay.
If you are comfortable with your son taking part in this research, please sign the attached
consent form. If your son is comfortable with taking part in the study, kindly let him sign the
attached assent form. Please note that your son can stop being part of the study at any time if

he is unhappy.

Yours faithfully

Dr Demitri Constantinou
Director
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INFORMED CONSENT

“The F-MARC 11+”— prevention of injuries in adolescent male football players in South Africa.

1. In order to see whether the effect of a specific exercise programme will prevent football
injuries, | volunteer to allow my son to answer to questions about medical problems and injuries,
have basic measurements such as height and weight; and to do exercises specifically
developed to prevent injuries in football players under supervision and guidance for 30 weeks.
2. EXPLANATION OF THE EXERCISES

The exercises will be carefully explained and conducted by trained coaches/mentors.

3. RISKS AND DISCOMFORTS

There are no more risks than doing normal exercises and training when playing football.

4. EXPECTED BENEFITS FROM PARTICIPATION

This project will let us know whether we can reduce injuries in young football players by doing
these simple exercises.

5. ENQUIRIES

You can ask questions about the programme. If you have any further questions or need
additional information, you can contact and speak to the trainers and/or the staff of the Centre
for Exercise Science and Sports Medicine.

6. FREEDOM OF CONSENT

Your permission to allow your son participation in this study is strictly voluntary. You can say no
if you want. You can stop your son from being part of the study at any time if you want.

I have read this form carefully and fully understand the study procedures. | consent to my son
participating in this study.

Signature of parent/guardian Witness

Date
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Appendix 5 Information child and assent

CENTRE FOR EXERCISE SCIENCE AND SPORTS MEDICINE
UNIVERSITY OF THE WITWATERSRAND

CHILD ASSENT FORM

“The F-MARC 11+”— prevention of injuries in adolescent male football players in South Africa.

1. We are asking you to take part in a study because we are trying to prevent injuries in
football players.

2. If you agree to be in this study you will be replying to some forms, doing specific
exercises with your trainer/mentor, and be monitored every week for 30 weeks.

3. The exercises will not hurt you, and will only take 20 minutes to do.

4. Your results will help us to set up better exercise programmes so that we can prevent
you and the other players from getting injured.

5. Please talk to your mom and/or dad/guardian if you are happy to help us with our study,
or if you do not want to be part of the testing. We will also ask your parents if they are
happy for you to take part in this study.

6. If you are not sure if you want to answer the questions and do the exercises, you can
ask any questions you have about them and what we are trying to measure.

7. If you cannot think of any questions now you can always phone the University on:
011+ 717-3372.

8. If you write your name at the bottom of this page it means you are happy to help us with
the study, but if at any time during the study you do not want to carry on you can just let
us know and we will not do any more tests or exercises with you.

Childs name: Date:

Childs signature:

Signature of research assistant:

Date:
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Appendix 6 Ethical Clearance

UNIVERSITY OF THE WITWATERSRAND. JOHANNESBURG

Division of the Deputy Registrar (Research)

HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)
R14/49 Constantinou

CLEARANCE CERTIFICATE PROTOCOL NUMBER M081005
PROJECT Prevention of Football Injuries in

Adolescent Football Players in South
Africa by Implementing "the 11+"

INVESTIGATORS Dr D Constantinou

DEPARTMENT CESSM

DATE CONSIDERED 08.10.31

DECISION OF THE COMMITTEE* Approved unconditionally

Unless otherwise specified this ethical clearance is valid for 5 ay be renewed upon
application.

DATE 09.05.13 CHAIRPERSON ....ccoocoovnmime

(Professor P E Cleaton Jones)

«Guidelines for written ‘informed consent” attached where applicable

ce: Supervisor

DECLARATION OF INVESTIGATOR(S

To be completed in duplicate and ONE COPY returned to the Secretary at Room 10004, 10th Floor,
Senate House, University.

I'We fully understand the conditions under which | am/we are authorized to carry out the abovementioned
research and l/we guaranice to ensure compliance with these conditions. Should any departure to be
contemplated from the research procedure as approved I/'we undertake to resubmit the protocol 1o the
Committee. | agree 10 a completion of a vearl ress report.

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIRIES...

a7



References

! Blair SN. Physical inactivity: the biggest public health problem of the 21st century. Br J Sports Med. 2009
Jan;43(1):1-2.
2 Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, et al. Physical activity and public health: updated
recommendation for adults from the American College of Sports Medicine and the American Heart Association.
Circulation. 2007;116:1081-1093.
% Hallal PC, Victora CG, Azevedo MR, Wells JC. Adolescent physical activity and health: a systematic review. Sports
Med. 2006;36:1019-1030.
* Pedersen BK, Saltin B. Evidence for prescribing exercise as therapy in chronic disease. Scand J Med Sci Sports
2006 ;16(Suppl1):3-63.
® Moeti M. Noncommunicable Diseases: An overview of Africa’s new silent killers. WHO African Health Monitor
2008;8:2-5.
® Ekblom B, Astrand PO. Role of physical activity on health in children and adolescents. Acta
Paedlatr 2000;89(7):762-764.
Adrrrm TA, Cheng TL. Overview of injuries in the young athlete. Sports Med. 2003;33:75-81.
8 United Nations Inter-Agency Task Force on Sport for Development and Peace. Sport for development and peace:
Towards achieving the Millennium development goals. United Nations: Geneva, Switzerland; 2003.
° South African Government. Department Sport and Recreation. Participation patterns in sport and recreation
actrvrtres in South Africa. 2005 Survey. Form Set Printers: Cape Town, South Africa; 2010.
% Krustrup P, Aagaard P, Nybo L, Petersen J, Mohr M, Bangsbo J. Recreational football as a health promoting
actrvrty a topical review. Scand J Med Sci Sports. 2010; 20(Suppl1) 1-13.
The American Herrtage Dictionary of the English Language, 4™ Edition. Boston: Houghton Mifflin Harcourt; 2000.
Verhagen EA, van Mechelen W. Sport for all, injury prevention for all. Editorial. Br J Sports Med. 2010;44(3):158.
Verhagen EA, Collard D, Chin A, Paw M, van Mechelen W. A prospective cohort study on physical activity and
Ports related injuries in 10-12 year-old children. Br J Sports Med. 2009;43:1031-1035.
1 Maffulli N, Longo UG, Spiezia F, Denaro V. Sports injuries in young athletes: long-term outcome and prevention
strategles Phys Sportsmed. 2010 Jun;38(2):29-34.
® Bahr R, Kannus P, van Mechelen W. Epidemiology and prevention of sports injuries. In: Kjaer M, Krogsgaard M,
editors. Textbook of sports medicine. Basic science and clinical aspects of sports injury and physical activity. Oxford:
Blackwell Science; 2003. p.299-314.
'8 Collard DC, Verhagen EA, Chin A Paw MJ, van Mechelen W. Acute physical activity and sports injuries in children.
Appl Physiol Nutr Metab. 2008;33:393-401.
" van Mechelen W, Hlobil H, Kemper HC. Incidence, severity, aetiology and prevention of sports injuries. A review of
concepts Sports Med. 1992 Aug;14(2):82-99.
Junge A, Dvorak J. Influence of definition and data collection on the incidence of injuries in football. Am J Sports
Med. 2000;28(5 Suppl):S40-46.
% Fuller CW, Ekstrand J, Junge A, Andersen TE, Bahr R, Dvorak J, et al. Consensus statement on injury definitions
and data collection procedures in studies of football (soccer) injuries. Simultaneous publication in Br J Sports Med.
2006 Mar;40(3):193-201; Clin J Sports Med. 2006;16(2):97-106; Scand J MedSci Sports. 2006;16(2):83-92.
% Bahr R, Krosshaug T. Understanding injury mechanisms: a key component of preventing injuries in sport. Br J
Sports Med. 2005 Jun;39(6):324-329.
Krosshaug T, Andersen TE, Olsen OE, Myklebust G, Bahr R. Research approaches to describe the mechanisms of
|njur|es in sports: limitations and possibilities. Br J Sports Med. 2005 Jun;39(6):330-339.
Flnch C. A new framework for research leading to sports injury prevention. J Sci Med Sports. 2006;9:3-9.
% Caine D, Caine C, Maffuli N. Incidence and distribution of pediatric sport-related injuries. Clin J Sports Med.
2006 16(6):500-513.
* Motaung CS, Constantinou D. Report to South African National Lotteries Trust Distribution Fund on SAFA-Wits-
Lotto project, number 19011; 2004.
° de Loes M. Epidemiology of sports injuries in the Swiss organization ‘Youth and Sports* 1987-1989. Injuries,
exposures and risks of main diagnoses. Int J Sports Med. 1995;16:134-138.
® Hawkins RD, Fuller CW. A prospective epidemiological study of injuries in four English professional football clubs.
Br J Sports Med. 1999 Jun;33(3):196-203.
" peterson L, Junge A, Chomiak J, Graf-Baumann T, Dvorak J: Incidence of football injuries and complaints in
dlﬁerent age groups and skill level groups. Am J Sports Med. 2000;28(5 Suppl):S51-57.
8 Radelet MA, Lephart SM, Rubinstein EN, Myers JB. Survey of the injury rate for children in community sports.
Pedlatncs 2002 Sept;110(3):e28.
° Finch C. An overview of some definitional issues for sports injury surveillance. Sports Med. 1997;24(3):157-163.
%0 Junge A, Dvorak J, Graf-Baumann T, Peterson L. Football injuries during FIFA tournaments and the Olympic
Games 1998-2001. Am J Sports Med. 2004;32(1 Suppl):S80-88.
! Arnason A, Sigurdsson SB, Gudmundsson A, Holme |, Engebretsen L, Bahr R. Risk factor for injuries in football.
Am J Sports Med. 2004;32(1 Suppl):S5-16.

48


http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Mechelen%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hlobil%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kemper%20HC%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Sports%20Med.');

32 Drawer S, Fuller CW. Evaluating the level of injury in English professional football using a risk-based assessment
Erocess Br J Sports Med. 2002;36:446-451.

Dvorak J, Junge A. Football Injuries and Physical Symptoms. A Review of the Literature. Am J Sports Med.
2000 ;28(5 Suppl):S3-9.

Junge A, Dvorak J. Soccer injuries. A review on incidence and prevention. Sports Med. 2004;34:929-938.

Inklaar H. Soccer injuries. II: Aetiology and prevention. Sports Med. 1994;18(2):81-93.

® Committee on Sports Medicine and Fitness. Injuries in youth soccer: A subject review. American Academy of
Paedlatrlcs Committee on Sports Medicine and Fitness. Pediatrics. 2000;105(3):659-661.

" Koutures CG, Gregory AJ, and the Council on Sports Medicine and Fitness. Clinical Report - Injuries in Youth
Soccer Pediatrics. 2010;125(2):410-414.

% Emery CA, Meeuwisse WH. Risk factors for injury in indoor compared with outdoor adolescent soccer. Am J Sports
Med 2006 Oct;34(10):1636-1642.

Wllllamson J, Rice SG. Incidence of injury in a large youth soccer tournament. Clin J Sports Med. 2006;16(5):435.

Le Gall F, Carling C, Reilly T, Vandewalle H, Church J, Rochcongar P. Incidence of injuries in elite French youth
soccer players: a 10-season study. Am J Sports Med. 2006 Jun;34(6):928-938.

Glza E, Micheli LJ. Soccer injuries. Med Sport Sci. 2005;49:140-169.

Trmpka T, Risto O, Bjoermsjoe M. Boys soccer league injuries: a community-based study of time-loss from sports
partrcrpatron and long-term sequelae. Eur J Public Health. 2008 Feb;18(1):19-24.

% Ekstrand J, Gillquist J. The avoidability of soccer injuries. Int J Sports Med. 1983;2:124-128.
4 Liithje P, Nurmi I, Kataja M, Belt E, Helenius P, Kaukonen JP, et al. Epidemiology and traumatology of injuries in
eIrte soccer: A prospective study in Finland. Scand J Med Sci Sports 1996;6: 180-185.

Nrelsen AB, Yde J. Epidemiology and traumatology of injuries in soccer. Am J Sports Med. 1989;17: 803-807.

® Chomiak J, Junge A, Peterson L, Dvorak J. Severe injuries in football players. Influencing factors. Am J Sports
Med 2000;28(5):S58-568.

Wong P, Hong Y. Soccer injuries in lower extremities. Review. Br J Sports Med. 2005 Aug;39(8):473-482.

® Price RJ, Hawkins RD, Hulse MA, Hodson A: The Football Association medical research programme: an audit of
mrunes in academy youth football. Br J Sports Med. 2004; 38:466-471.

 Boden BP, Kirkendall DT, Garrett WE. Concussion incidence in elite college soccer players. Am J Sports Med.
1998 Mar-Apr;26(2):238-241.

% Pickett W, Streight S, Simpson K, Brison RJ. Head injuries in youth soccer players presenting to the emergency
department Br J Sports Med. 2005;39(4):226-231.
ot Junge A, Roesch D, Peterson L, Graf-Baumann T, Dvorak J: Prevention of soccer injuries: A prospective
|ntervent|on study in youth male players. Am J Sports Med. 2002 Sep-Oct;30(5):652-659.

Hagglund M, Walden M, Ekstrand J. Previous injury as a risk factor for injury in elite football: a prospective study
over two consecutive seasons. Br J Sports Med. 2006 Sep;40(9):767-772.

% Dvorak J, Junge A, Chomiak J, Graf-Baumann T, Peterson L, Rdsch D, et al. Risk factor analysis for injuries in
football players. Possibilities for a prevention program. Am J Sports Med 2000;28(5 Suppl):S69-74.

Emery CA, Meeuwisse WH, Hartmann SE. Evaluation of risk factors for injury in adolescent soccer: Implementation
and validation of an injury surveillance system. Am J Sports Med. 2005 Dec;33(12):1882-1891.

® Kucera KL, Marshall SW, Kirkendall DT, Marchak PM, Garrett WE Jr. Injury history as a risk factor for incident
|njury in youth soccer. Br J Sports Med. 2005 Jul;39(7):462.

® Jacobson I, Tegner Y. Injuries among female football players — With special emphasis on regional differences. Adv
Physrother 2006;8(2):66-74.

" Azubuike SO, Okojie OH, An epidemiological study of football (soccer) injuries in Benin City, Nigeria. Br J Sports
Med 2009 May;43(5):382-386.

8 Frantz JM, Amosun SL, Weitz W. Injuries among adolescent soccer players during an interprovincial tournament in
South Africa. SAJSM. 1999;6(2):13-15.

° Mtshali, PTS Master's research report entitled: Common lower extremity injuries in female high school soccer
E)Iayers in Johannesburg East District. SAJSM. 2009;21(4):163-166.

Goga IE, Gongal P. Severe soccer injuries in amateurs. Br J Sports Med. 2003 Dec;37(6):498-501.
®1 McNoe BW, Chalmers DJ. Injury in community-level soccer. Development of an injury surveillance system. Am J
Sports Med. 2010 Dec;38(12):2542-2551.
62 Junge A, Lamprecht M, Stamm H, Hasler H, Bizzini M, Tschopp M, et al. Country-wide campaign to prevent
footbaII injuries in Swiss amateur players. Am J Sports Med. 2010;39(1):57-63.

® Steffen K, Myklebust G, Olsen OE, Holme |, Bahr R: Preventing injuries in female youth football - a cluster-
randomlsed controlled trial. Scand J Med Sci Sports. 2008;18(5):605-614.

Soligard T, Myklebust G, Steffen K, Holme I, Silvers H, Bizzini M, et al. A comprehensive warm-up programme to
prevent injuries in female youth football - a cluster randomised controlled trial. BMJ. 2008;337:a2381; Clin J Sport
Med 2009 Nov;19(6):509-510.

® Jenkins P, Earle-Richardson G, Tucker- -Slingerland D, May J. Time dependent memory decay. Am J Ind Med.
2002;41:98-101.
% yan Mechelen W, Twisk J, Molendijk A, Blom B, Snel J, Kemper HCI. Subject-related risk factors for sports injuries:
a 1-year prospective study in young adults. Med Sci Sport Exerc. 1996;28:1171-1179.

" Gabbe BJ, Finch CF, Bennell KL, Wajswelner H. How valid is a self reported 12 month sports injury history? Br J
Sports Med. 2003;37:545-547.

49


http://www.ncbi.nlm.nih.gov/pubmed/19066252
http://www.ncbi.nlm.nih.gov/pubmed/19066252
http://www.ncbi.nlm.nih.gov/pubmed/19898084

% valuri G, Stevenson M, Finch C, Hamer P, Elliott B. The validity of a four week self-recall of sports injuries. Inj Prev.
2005;11:135-137.

% Shrier I, Feldman D, Akakp H, Mazer B, Gouldet C, Kkelia | et al. Discordance in injury reporting between youth-
athletes, their parents and coaches. J Sci Med Sports. 2009;(12):633-636.

" Orchard J. Orchard Sports Injury Classification System (OSICS). Sport Health. 1995;11:39-41.

" Collard DC, Verhagen EA, Chinapaw MJ. Effectiveness of a school-based physical activity injury prevention
Program. A cluster randomized controlled trial. Arch Pediatr Adolesc Med. 2010;164(2):145-150.

2 Twomey DM, Finch C, Doyle TMA, Elliott BC, Lloyd DC. Level of agreement between field-based data collectors in
a large scale injury prevention randomised controlled trial. J Sci Med Sport. 2011;14:121-125.

& Hodgson L, Gissane C, Gabbett TJ, King DA. For debate: Consensus injury definitions in team sports should focus
on encompassing all injuries. Clin J Sport Med. 2007;17:188-191.

4 Gabbett T. Influence of injuries on playing performance in rugby league. J Sci Med Sport. 2004;7:340-346.

5 Orchard J, Hoskins W, Chiro M. For debate: Consensus injury definitions in team sports should focus on missed
;IJGIaying time. Clin J Sport Med. 2007;17:192-196.

Zerguini Y, Bungu Kakala JP, Junge A, Dvorak J. Etudes des blessures lors d’'une Compétition national africaine
de football. A propos du championnat EPFKIN 2006-2007 a Kinshasa (RD Congo). J Traum Sport. 2010;27 :171-176.
" Junge A, Chomiak J, Dvorak J. Incidence of football injuries in youth players. Comparison of players from two
European regions. Am J Sports Med. 2000;28(5 Suppl):S47-50.

8 Junge A, Cheung K, Edwards T, Dvorak J. Injuries in youth amateur soccer and rugby players--comparison of
incidence and characteristics. Br J Sports Med. 2004;38(2):168-172.

& Hodgson-Phillips L. Methodology in Research. In: MacAuley D, Best T, eds. Evidence-Based Sports Medicine,
London: BMJ Books; 2002:12-28.

8 Murphy DF, Conolly DA, Beynnon BD. Risk factors for lower extremity injury: a review of the literature. Br J Sports
Med. 2003;37:13-29.

81 Gabbett T, Domrow N. Risk factors for injury in sub elite rugby league players. Am J Sports Med. 2005;33:428-434.
8 Grimmer K, Williams J, Pitt M. Reliability of adolescents’ self-report of recent recreational injury. J Adolesc Health.
2000;27:273-275.

8 Malina RM, Morano PJ, Barron M, Miller SJ, Cumming SP, Kontos AP. Incidence and player risk factors for injury
in youth football. Clin J Sport Med. 2006;16(3):214-222.

50



