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DEFINITION OF TERMS

Defender: A defender is an outfield player whose primary role is to stop
opposition attacks during the game and prevent the opposition from scoring
(Cormier, 2020).

Football: This sport, also called soccer, is a game played between two teams
consisting of eleven players. The objective of the game is to mauver the ball
into the opposing team’s goal without the use of arms or hands (The New

Encyclopaedia Britannica, 2000).

Forward: Forwards are the players on a team positioned nearest to the
opponent’s goal and have the primary responsibility of creating and scoring

goals for their team (Cormier, 2020).

Goalkeeper: Goalkeeper is the most specialised position in football as every
football formation features a goalkeeper and this is the only playing position
allowed to use their hands. The main role of the goalkeeper is to prevent the
opposing team from scoring (putting the goal over the goal line) (Cormier,
2020).

Lower body: The fundamental unit of the lower half of your body, from the

waist down to your toes (Cluett, 2020).

Midfielder: Midfielders are responsible for connecting the defence and attack,
they are responsible for controlling the middle of the field and dictating the pace

of the game (Cormier, 2020).

Musculoskeletal injuries: Musculoskeletal injuries result from the damage of
muscular or skeletal systems, which usually occur due to a strenuous and/or

repetitive activity (Safeopedia, 2019).



Playing position: In team sports, playing position refers to the collective layout
of the team on the playing field throughout a match. It is also the specific
location of each individual player within that arrangement. There are 4 primary
playing positions in football namely goalkeeper, defender, midfielder and
forward (Nisay, 2024).

Prevalence: Prevalence is the proportion of a population who have a

specific characteristic in a given time period (Cambridge, 2023).

Upper body: The fundamental unit of the top half of your body, including your

head, neck, shoulders and arms (Stephen et al, 2021).
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ABSTRACT

Background and Aim:

Football is the most widely played ball game in the world. The risk of injury in
football is considerable. The purpose of this study was to evaluate the
relationship between the prevalence of musculoskeletal injuries and playing

position among elite football players within the Western Cape.

Methodology:

A cross-sectional cohort study was used to determine the relationship between
the prevalence of musculoskeletal injuries among elite football players within
the Western Cape. The study included professional and semi-professional
football players, which are defined as elite football players in relation to the
leagues analysed under the study and that were 18 years and older within the
Western Cape. Players who obtained injuries outside of football related
activities and were under the age of 18 years old were excluded from the study.
Purposive sampling was used, and player recruitment was done by contacting
the relevant clubs requesting permission to interact with the players directly. A
total of 288 players were invited to participate in the study, and 7 were excluded
for being underaged. The research data collection was done by making use of
an adapted questionnaire for South Africa. The adapted questionnaire
consisted of three sections conducted in English. The data collected was self-
reported by the players. Data was imported, cleaned and described through the

use of descriptive statistics, frequencies and percentages.

Results:

The study sample consisted of 281 professional and semi-professional football
players within the Western Cape. The study consisted of 162 males (57.7%)
and 119 females (42.3%). Most injuries were found to be lower body (67.6%)
injuries caused by contact (44.8%), specifically tackling (30.2%). For the

combined cohort, 67.6% of players reported lower body injuries and 19.9% of

Xii



players reported upper body injuries. Ankle injuries (29.5%) were the most
frequent lower body injuries, and most frequent in all playing positions, whereas
back injuries (7.8%) were the most frequent upper body injuries. Goalkeepers
reported the highest prevalence of back (19%), shoulder (19%), knee (14.3%)
and chest (4.8%) injuries, where landing (33.0%), collision (23.8%) and
shooting (4.8%) mechanisms of injury were most frequently reported. Defenders
reported the highest prevalence of ankle (37%), head (8.7%) and hip (4.3%)
injuries, where tackling (40.2%) mechanism of injury was most frequently
reported. Midfielders reported the highest prevalence of hamstring (11.1%), foot
(10%) and quadriceps (7.8%), where running (14.4%) and overuse (5.6%)
mechanisms of injury were most frequently reported. Forwards did not have the
highest prevalence of any injury recorded. However, among forwards alone,
ankle (26.6%), calf (10.3%), back (8.9%) and hamstring (7.7%) injuries were
most common, with tackling (24.4%) and running (12.8%) as the most prevalent

mechanism of injury in forwards.

Conclusion:

The results suggest that playing position is related to prevalence of injury in
football players in the Western Cape. Due to the nature of the data statistical
assessment was not conducted thus results was portrayed in percentages. The
study suggests there is a need for further prevention efforts at club level in
order to reduce the risk of injury prevalence which could be associated with

playing position among elite football players within the Western Cape.

Keywords: Football; Playing position; Musculoskeletal Injuries; Prevalence;

Western Cape
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CHAPTER 1 - INTRODUCTION

Football is the most widely played ball game in the world, and the most popular
spectator sport (Patel, 2002) The New Britannica Encyclopaedia (2000)
describes football as a game played by two teams consisting of 11 players, with
the objective being to get the ball in the back of the opposition’s net to score a
goal, except using arms. Football is accessible anywhere and can be played by
almost any healthy and able person (Junge & Dvorak, 2004). The rules of
football are the same no matter where it is played, and the pattern of play does
not differ (Giovanni, 2006). In South Africa, 54% of adolescents attending
school registered football as their sport of choice (Oliphant, 2001).

As the participation in football increases, so does the risk of injury, both at a
competitive- and recreational level (Junge & Dvorak, 2004). The characteristics
of football, with the required functional activities, place a great demand on the
physical capabilities, levels of fitness and technical skills of the players (Sporis,
2009). Football is associated with a high injury rate compared to other contact
sports, where the injury rate can reach up to 1 000 times higher than industrial
occupations (Drower & Fuller, 2002). Furthermore, severe injuries have been

found among football players in South Africa (Goga & Gongal, 2003).

There are four main different playing positions in football, namely goalkeeper,
defender, midfielder and forward. Different playing positions may be associated
with different incidence of injury dependant on the requirements of the playing
positions (LeGall et al. 2006). Anderson et al. (2009) states that strikers, who
fall in the forwards category, and midfielders are more vulnerable to injuries
when attacking; and defenders and goalkeepers when defending. Deehan et al.
(2009) stated that wide players such as fullbacks (attacking defenders) and
wingers are the most vulnerable to musculoskeletal injuries. The results in a
study conducted by Emery and Meeuwisse as well as Junge et al.(2006) state
that lower extremity injuries are the most common due to being the more

commonly used extremity in football. Upper extremity injuries are more common
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among the goalkeeper position due to the need for more upper extremity use
compared to other playing positions (Dvorak & Junge, 2000). Emery et al.
(2005) conducted a study and found that 78.2% of all football related injuries
are lower extremity injuries. Walden et al (2005) found that strains and sprains
were the most common lower extremity injuries finding that there is a problem

that must be addressed.

1.1 Problem Statement

In football, there are high intensity movements done at high game speeds and
sudden changes in directions. These factors can place a high amount of strain
on the body, which can result in injury, and this can be linked to the playing
positions of these footballers (Chomiak, 2000). Protective equipment is limited
for these athletes, such as shin guards are insufficient protection for lower
extremities joints. There have been a number of studies conducted on the types
of injuries sustained by football players, but not many on the relationship
between the prevalence of injuries and playing position, particularly among
elite footballers in the Western Cape (South Africa). The results of this study
will contribute to the literature on football playing positions and injuries. The
results of this study can aid in the reduction of injuries and improvement of

individual and team performances.

1.2 Research Question

What is the relationship between the prevalence of musculoskeletal injuries and

playing position among elite football players in the Western Cape?

1.3 Research Aim

To determine the relationship between the prevalence of musculoskeletal

injuries and playing position among elite football players in the Western Cape.



1.4 Research Objectives

e Objective 1: To determine the playing positions and demographic profile
of elite football players in the Western Cape

e Objective 2: To measure the prevalence of self-reported injuries through
an adapted online questionnaire in elite football players in the Western
Cape

e Objective 3: To determine the circumstances of injuries through an

adapted online questionnaire in elite football players in the Western Cape



CHAPTER 2 - LITERATURE REVIEW

Football is a high-complexity sport where 22 players are interacting simultaneously
in a common space. The ball-holder interacts with their teammates by passing
actions, establishing a unique communication among them in the development of the
game in its offensive phase (Santos & Benito et al. 2018). Football players from
different playing positions require different physical capacities and technical abilities,
due to the different roles and tasks that they perform during the match (Bradley et al.
2009; Dellal et al. 2010; Di Salvo et al. 2007; Taylor et al. 2017). The variety of
playing positions could have a part to play in the lifespan of the playing career of a
player, as well as prevalence of injury (Dendir, 2016; Kalen et al. 2019). These
differences are a consequence of tactical roles needed by the team during a match
(Reilly, 2003; Taylor et al. 2017).

Defenders perform less high-intensity movements than midfielders and forwards.
Midfielders cover the greatest distance and have a trend of making and receiving the
most passes compared to forwards and defenders. Forwards take more shots and
are involved in more direct goal threat scenarios (Ade et al. 2016; Bradley et al.
2009; Di Salvo et al. 2007; Taylor et al. 2017). Defenders have a high percentage of
duels and collisions, whereas wide midfielders and forwards perform more crosses
and move at high speeds putting them at risk of injury (Ade et al. 2016; Bloomfield et
al. 2007; Dellal et al. 2010).

A study conducted in the German Bundesliga found that football players over the age
of 30 years had significantly lower physical performance in total distance covered,
number of fast runs and total number of sprints than players under the age of 30 (Sal
de Rellan-Guerra et al. 2019). According to Murphy et al. (2003), football players of
an older age are more exposed to injury due to their decreased physical capabilities.
A study conducted by Peterson et al. (2000) on high school football players
concluded that there is a higher rate of injury in players under the age of 16 years.
This was confirmed by Goga and Gongal (2003), who stated that 60% of injuries that



were sustained were by players under the age of 20 years. Morgan and Oberlander
(2001) concluded that hamstring and calf muscle injuries are the most common in
older players, while quadricep muscle injuries are common in the dominant leg as it
is related to kicking the ball in Australian football. A study conducted by Orchard et al.
(2001) found that age does not play a role in occurrence and severity of injury as
there has been no significant correlation between age and injury incidence found.
However, Backous et al. (1988) reported the incidence of injury was double in

players over the age of 14 years.

Emery et al. (2005) found that 78.2% of all football related injuries are lower
extremity injuries. These results are consistent with other studies that found the lower
extremities to be the most common types of injury in football (Faude et al. 2005; Giza
et al. 2005). Findings by Brun and Maffulli (2000) found that most thigh injuries are
due to muscular strains (81%). A study conducted by Walden et al. (2005) found that
muscle strains to the hamstrings muscle group are just as common, if not more
common, than joint strains. This is evident that even though the majority of injuries
reported may not be severe, there is still an increase in the number of injuries
occurring. Drawer and Fuller (2002) found that the majority of lower extremity injuries
sustained by football players were not severe and the majority of football players who
sustained lower extremity injuries were not ruled out of competition for a prolonged
period of time. Of the lower leg injuries, 16.5% were related to the knee joint and
26.4% was located at the ankle joint, with similar results for both males and females
(Drawer & Fuller, 2002).

Hawkins and Fuller (1999) reported that the most common lower extremity areas
affected by football injuries range from knee- to ankle joint due to being the most
overused lower extremity joints among football players. There have not been many
recent studies conducted on the number of injuries sustained in the upper extremities
among football players. This is due to the lack of use of the upper extremity in
football. The goalkeeper would be the most susceptible to upper body injury due to

the nature of their position and what is required of them. Delaney and Drummond



(2000) found a prevalence of 12.1% for upper extremity injuries among football
players, with the results being confirmed by Twizere (2004) in football players in
Rwanda. The study conducted by Twizere (2004) collected data over 2 seasons,
where most of the injuries were acute and overuse and found that there is a lesser

number of goalkeepers in each team compared to other playing positions.

The majority of injuries occur as a result of direct contact with the opposition player
(Yard et al. 2008). The high percentage of football injuries are as a result of tackling,
being tackled, and/or a collision with an opposing player (DeLee et al. 2009). It was
found that poor landing, high speed change of direction, poor running mechanics and
shooting technique are responsible for most non-contact injuries among football
players. According to Hawkins et al. (2001), 38% of injuries are caused by contact
with another player, with 58% being caused by a non-contact mechanism. In a sports
participation survey conducted on high school students in Calgary, it was found that
40.4% of injuries were as a result of direct contact, while 44.9% of injuries were as a

result of non-contact (Walden et al, 2005).

According to Dvorak and Junge (2000), the relationship between playing position and
incidence of injury found that playing position has no influence on incidence of injury.
Midfielders sustained the most injuries (34.1%), followed by defenders (28.1%) (Giza
et al. 2005). Wong and Hong (2005) explain that the defenders try to prevent the
opposition team from scoring, therefore tackling, jumping and landing increases the
risk of injury whether there is contact or not. LeGall et al. (2006) argues that the
prevalence of injury decreases in relation to playing position as players get older and

their roles become more definitive within the team.

When considering the variety of studies that have been conducted and the various
factors that affect the relationship between the prevalence of musculoskeletal injuries
and playing position, there is a need to execute injury prevention programs as a
preventative. There are, however, many factors that contribute to the high injury

rate in football such as playing surface, age, weight, workload, and injury history.



These factors are put into two categories which are intrinsic (related to the individual)
and extrinsic (influences from outside) factors Hackney (1994). Playing position
would be considered an extrinsic factor and the injury rate associated is role
dependent within the team Playing position as well as sports specialization exposes
young football players to greater injury risk. Mandorino et al. 2023 stated that Factors
such as neuromuscular control, training load and maturity status can modify the
susceptibility to injury in young football players. It is important for coaches and
players to be aware of the complex interaction between these factors to develop

adequate prevention strategies.



CHAPTER 3 — METHODOLOGY

3.1 Research Design

To determine the relationship between the prevalence of musculoskeletal
injuries and playing position among elite footballers at club level in the Western
Cape, a cross- sectional cohort study was used. A cross-sectional methodology
allows us to collect data from each participant at a single time-point in order to
analyse the association between the exposure (playing position) and outcome
(the location, prevalence and history of injury) which is best suited for this study
(Hudson et al. 2005). This type of study design is suited to be cost-effective and
feasible in time in order to address the research question. Elite football players
were recruited from professional and semi- professional football Western Cape
football clubs and invited to voluntarily participate in the study. Data was
collected through an adapted online questionnaire by Twizere, (2004) which
consisted of three sections (demographic, injury information and circumstance
of injury) and was self-reported by the players. Before the data was collected a
short briefing session was given to the players. Following data collection, the

results was synthesised, analysed, and interpreted.

Permission to conduct this study was obtained from Humanities and Social
Science Ethics Committee (HSSREC) at the University of the Western Cape
(UWC), Bellville, South Africa (Reference Number: HS23/7/26) (Addendum A).
Following ethics approval, written permissions from the Chairpersons of the
various clubs was sought to conduct the study on their players (Addendum B).
All football players received an information sheet on the study (Addendum C),
and those included in the study signed an informed consent form (Addendum
D).



3.2 Study Population

The inclusion criteria for participants consist of professional and semi-
professional football players that are over the age of 18 and belong to a team
playing in the Premier Soccer League (PSL), National First Division (NFD), ABC
Motsepe and SAB Motsepe Leagues within the Western Cape. Participants
were excluded from data analysis if they obtained injuries outside of football
related activities, injuries obtained outside of training or matches. The inclusion

and exclusion criteria are specified explicitly in Table 3.1.

Table 3.1: Participant inclusion and exclusion criteria

Inclusion Criteria Exclusion Criteria
Elite football players Players who incurred any injury
outside of football related activities
over the current and previous season
Football Players belonging to clubs in | Players who were previously
the Premier Soccer League, National | injured outside of official club match
First Division and ABC Motsepe |or training whether they were
leagues in the rehabilitated or not.
Western Cape, South Africa
Players that are 18 years or older
Male and female football players

3.3 Participant Sampling and Recruitment

Purposive sampling was used which is a non-probability sampling technique
where participants were selected based on characteristics of the population
and objectives of the study. This sampling technique was chosen due to being
cost effective and time effective (Black, 2010). Football player recruitment was
done by contacting all the relevant clubs (Appendix A) for permission to contact
and interact with the football players directly. In order to conduct the study, it
was requested to have an allocated a time with the football players to explain
the adapted questionnaire and allow them time to complete it on a university
device with internet access. The football players were informed that the study is

completely voluntary, and their identity will remain anonymous throughout the
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study. A short briefing was given to the players before they completed the

questionnaire.

3.4 Sample Size Calculation

The Slovin formula (n = N/(1+Ne2)) was used to calculate for sample size
representative of the population in order to avoid participation bias, where n =
sample size, N = population size (946), e = margin of error, and confidence
level = 95%. The population size (N) was calculated by using the maximum
number of football players allowed in a squad within the rules of the leagues in
the Western Cape (N = 946). The margin of error was set ae 5% (e = 0.05) as
the confidence level was 95%. Based on this calculation, a minimum

representative sample size of n = 281 was required.

3.5Data Collection

The research data collection was done by making use of an adapted online
research tool from Naidoo et al. (2007). The questionnaire by Naidoo et al.
(2007) was adapted from previous similar studies in Europe (Hawkins and
Fuller et al, 1998) and in South Africa (Jelsma et al. 1997; Twizere et al. 2004).

The adapted questionnaire used as the data collection tool for this study
consisted of three sections conducted in English (Addendum E). The three
sections within the questionnaire were a) demographic information, b) injury
information and c¢) circumstances surrounding the injury. Demographic
information included all general information about the football player; specifically,
age, weight, gender, playing position and playing team. Injury information
included all relevant information regarding the injury, collected for the current and
previous season; specifically, the location, prevalence and history of injury
obtained by the football player. Circumstances of injury is associated with what
circumstances surrounded the injury; specifically, was a warmup done prior to

injury, the severity of pain, the nature of the playing surface where the injury
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occurred, and what affect did the pain have on the player.

Before commencing with the data collection phase, a pilot study was conducted
on a selection of amateur football players at club level within the Western Cape.
The pilot study was conducted in order to reflect the procedures of the main
study and validating the feasibility of the study by assessing the inclusion and
exclusion criteria of participants (Junyong et al. 2017). The data collected from
the pilot study was not included in the main data collection of this research
study. The pilot study questionnaire had a minor change based on feedback.
There was a need to add knee as an injury option as it was a common lower

body injury among amateur players.

The research tool (Addendum E) was shared with football players in the form of
an online questionnaire through Google Forms. The link to the questionnaire
was distributed via WhatsApp or email by the researcher on site. Instructions on
how to complete the online questionnaire was explained in person. The data

was collected from November 2023 to April 2024.

3.6 Data Analysis

Data was imported from Microsoft Excel 2016 after the data was cleaned.
Normality test and data distribution were performed with the use of the
Shapiro-Wilks test. For age, height and BMI, results are reported as central
tendencies and variance in the form of a table that includes the mean + SD,
Median (IQR) and range, and the distribution for parametric and non-parametric
data is indicated in a footnote. The results of self-reported injuries, mechanisms
and circumstances are presented as descriptive statistics using frequencies and
percentages for each playing position, and used to describe the relationship

between injuries and playing position.
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CHAPTER 4 — RESULTS

The purpose of this study was to determine the relationship between the
prevalence of musculoskeletal injuries and playing position among elite football
players within the Western Cape. After approaching 16 clubs for participation,
14 clubs agreed to participate in the study. A total of 288 players from these 14
clubs agreed to participate in the study, where seven players were excluded
from participating in the study due to age less than 18 years. A total of 281
players consented to participate in the study and their responses were recorded
for data analysis (Figure 4.1). This met the sample size calculation based on the
Slovin formula that was calculated as a minimum of 281 participants. This
combined cohort consisted of 162 males (57.7%) and 119 females (42.3%)
(Table 4.1 and Figure 4.2).

For the combined cohort, the majority of participants were defenders (32.7%),
followed by midfielders (32.0%), forwards (27.8%) and goalkeepers (7.5%). For
the male participants, the majority were midfielders (37.0%), followed by
defenders (31.5%), forwards (24.1%) and goalkeepers (7.4%). For the female
participants, the majority were defenders (34.5%), followed by forwards
(32.8%), midfielders (25.2%) and goalkeepers (7.5%). The details for the

different playing positions are summarised in Table 4.1 and Figure 4.2.
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Table 4.1: Playing Position, Gender, Age, Height and Body Mass Index of Participants

cond o n Age (Years) Height (m) BMI (Kg/m?)
ender osition - - -
(%) + Median + Median + Median
Mean £ SD (IQR) Range Mean £ SD (IQR) Range Mean * SD (1QR) Range
- 281 21.0 s 1,7 s 236 s
Combined (100%) 226147 (19.0-24.3) 18 - 44 1.68 £ 0.1 (1.6-1.8) 1.46 — 1.98 23.8+28 (21.9-25.4) 17.6 - 39.4
. 21 21.0 " 1,7 s 23,6 #
GK (7,5%) 229+44 (20.0-24.0) 18 - 33 1.73+£01 (1.6-1.8) 1.46 - 1.98 24.0+24 (22.2-26.1) 20.3-29.1
Full . 92 22.0 4 1,7 " 24,0 $
Cohort Defender (32,7%) 23.0+4.1 (20.0-25.5) 18 - 35 1.69 0.1 (1.6:1.8) 1.50-1.82 243+29 (225-25.9) 19.7-39.4
e 90 21.0 s 1,7 s 238 s
Midfielder (32,0%) 23.2+54 (19.0-24.0) 18 - 44 1.69+0.1 (1.6-1.8) 1.50 - 1.90 240128 (22.0-25.2) 19.9-35.0
* 78 20.0 " 1,7 $ 22,6 4
Forward (27.8%) 21.1+£42 (18.0-22.0) 18 - 35 1.67 £0.1 (1.6-1.8) 1.50-1.92 227+26 (20.7-24.7) 17.6—28.9
N 162 21,0 s 1,8 s 23,6
Combined (57,7%) 227+4.4 (19.5-25.0) 18 - 40 1.70 £ 0.1 (1.71.8) 1.50-1.98 23.6+24 (22.0-24.9) 17.7 - 32.0*
GK** @ 142% ) | 225£53 (20%1_59_0) 18 - 33* 1.79+0.1 (1 _;ﬁ_g) 1.52-1.98% | 23.9+24 (22%%55.3) 21.4 - 29.1*%
" 51 22,0 . 1.8 . 242 .
Male Defender (31,5%) 23.1+48 (19.0-27.0) 18 - 35 1.70 £ 01 (1.7:1.8) 1.55-1.82 241+21 (22.7-25.9) 19.7 - 28.9
o - 60 215 17 s 23,7
Midfielder (37,0%) 229148 (20.0-26.0) 18 - 35* 1.69+0.1 (1.7:1.8) 1.50 -1.90 23725 (21.9-24.6) 19.9-32.0*
- 39 20,0 s 1,7 $ 22,7 "
Forward (24,1%) 215+36 (18.0-22.0) 18 - 40 1.68 £ 0.1 (1.7:1.8) 1.50-1.92 227+23 (20.7-24.2) 17.7-27.0
- 119 21,0 $ 1,6 234 $
Combined (42,3%) 22.3+4.3 (19.0-24.0) 18 - 44 1.65+0.1 (1.6-1.7) 1.46 —1.83* 23.9+33 (21.5-25.9) 17.6 - 39.4
GK*** 7 g%) 23.4+28 (19.202-§4.0) 18 - 30# 1.67 £0.1 (1 ';1?'7) 1.46-1.79* 24127 21 %?7276.7) 20.3-27.4*
Female | Defender™ | .1 22.9+30 220 18-31% | 1.67+0.1 16 150-1.82% | 245+37 234 19.7 —39.48
(34,5%) T (20.5-24.0) S (1,6-1,7) : : Dl (22.0-26.6) : :
o e 30 215 s 16 . 24,2 s
Midfielder (25,2%) 23.8+64 (18.8-27.5) 18 - 44 1.68 £ 0.1 (16-1.7) 1.54 - 1.80 24.7+3.2 (22.8-26.0) 20.2-35.0
" 39 19,0 " 1,6 " 22,1 "
Forwar: (32,8%) 20.7+49 (18.0-23.0) 18 - 28 1.61+0.1 (1.5:1.6) 1.48 —1.83 22.8+3.0 (20.7-25.3) 17.6—28.9

* % calculated on full cohort (n = 281); ** % calculated on male cohort (n = 162); *** % calculated on female cohort (n = 119).
$Data not normally distributed (non-parametric); # Data normally distributed (parametric).
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Players approached to paricipate in the study from 14 clubs (n = 288) }

I

Players agreed to paricipate in the study (n = 288) !

l

Players excluded based on age <18 (n =7) 1

l

Paricipants consented to paricipaing in the study (n = 281)

I

Paricipants responses included for data analysis (n = 281)

Figure 4.1: Flow diagram illustrating the enrolment of participants for the

combined cohort.
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Combined (n =281) Male (n=162) Female (n =119)

B Goalkeeper M Defender M Midfielder ™ Forward

Figure 4.2: Distribution of playing positions for the combined cohort,

male and female participants

4.1. Demographic Data
4.1.1 Age

For the combined cohort, the mean + SD age was 22.6 £ 4.7 years, the median
(IQR) age was 21.0 (19.0 — 24.3) years and the age range was 18 - 44 years. In
males, the mean + SD age was 22.7 £ 4.4 years, the median (IQR) age was
21.0 (19.5-25.0) years, and the full age range was 18 - 40 years. In females,
the mean x+ SD age was 22.3 + 4.3 years, the median (IQR) age was 21.0 (19.0
— 24.0) years and the full age range was 18 - 44 years. The distribution of data
based on the Shapiro-Wilks Test is both parametric and non-parametric as
detailed in Table 4.1, and data is summarised as box-and-whisker plots based
on median (IQR) in Figure 4.3. The details for the age in different playing
positions are provided in Table 4.1
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Median average age (years) of participants

45 |-

35 |-

30 |

25

20

— 1 — 1 — 1

15 I I I

Age (Combined) Age (Male) Age (Female)

Figure 4.3. Box-and-whisker representation of age (years) related to playing

position

4.1.2 Height

For the combined cohort, the mean + SD height was 1.68 + 0.1 m, the median
(IQR) height was 1.7 (1.6 — 1.8) m and the height range was 1.48 — 1.98 m. In
males, the mean = SD height was 1.7 £ 0.1 m, the median (IQR) height was 1.8
(1.0 — 1.8) m and the full height range was 1.5 — 1.98 m. In females, the mean
+ SD height was 1.65 £ 0.1 m, the median (IQR) height was 1.6 (1,6 - 1,7) m
and the full height range was 1.46 — 1.83 m. The distribution of data based on
the Shapiro-Wilks Test is both parametric and non-parametric as detailed in
Table 4.1, and data is summarised as box-and-whisker plots based on median
(IQR) in Figure 4.4. The details for the height in different playing positions are
provided in Table 4.1.
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Median average height (m) of participants

19 |

1.8 |-

1.7 |

16 |

1.5 | oo

14 | | | |

Height (Combined) Height (Male) Height (Female)

Figure 4.4: Box-and-whisker representation of height (m) related to

playing position

4.1.3 Body Mass Index (BMI)

For the combined cohort, the mean + SD BMI was 23.8 * 2.8, the median (IQR)
BMI was 23.6 (21.9 — 25.4) and the BMI range was 17.6 — 39.4. In males, the
mean + SD BMI was 23.6 £ 2.4, the median (IQR) BMI was 23.6 (22.0 — 24.9)
and the full BMI range was 17.7 — 32.0. In females, the mean £ BMI was 23.9 £
3.3, the median (IQR) BMI was 23.4 (21.5 — 25.9) and the full BMI range was
17.6 — 39.4. The distribution of data based on the Shapiro-Wilks Test is both
parametric and non-parametric as detailed in Table 4.1, and data is
summarised as box-and-whisker plots based on median (IQR) in Figure 4.5.

The details for the BMI in different playing positions are provided in Table 4.1.
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Median average BMI of participants

40 |-
[ X
35 | .
0o —
30 | —_—
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20 |-
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BMI (Combined) BMI (Male) BMI (Female)

Figure 4.5: Box-and-whisker representation of BMI related to playing

position

4.1.1 Football Club Affiliation

Data was collected from football players representing a total of 14 clubs in the
Premier Soccer League, National First Division and ABC Motsepe leagues in
the Western Cape, South Africa. This included eight clubs for the males and six
clubs for the females. For the male participants, the distribution of football club
affiliation is Club M1 (14.8%), Club M2 (11.7%), Club M3 (12.3%), Club M4
(12.3%), Club M5 (12.3%), Club M6 (11.7%), Club M7 (12.3%) and Club M8
(12.3%). The distribution of football club affiliation and player positions is
summarised in for the female participants, the distribution of football club
affiliation is Club F1 (16.8%), Club F2 (15.9%), Club F3 (16.8%), Club F4
(15.9%), Club F5 (17.6%) and Club F6 (16.8%). The distribution of football club
affiliation and player positions is summarised in Figures 4.6 (males) and 4.7

(females).
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Figure 4.6: The distribution of football club affiliation and playing

position for the male participants

Club F1 Club F2 Club F3 Club F4 Club F5 Club F6
Club affiliation

w w b B~ U
o uun o wv O

Percentage of participants
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o

B Combined M Goalkeeper M Defender M Midfielder M Forward

Figure 4.7: The distribution of football club affiliation and playing
position for the female participants
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4.1.1 Levels of Experience

For the combined cohort, most participants had four years or more experience
(53.4%), followed by one to two years (18.9%), two to three years (16.4%) and
less than one year (11%) experience. For goalkeepers, participants who had
four or more years of experience were most common (57.1%), followed by two
years of experience (19%), one year of experience (14.3%) and three years of
experience (9.5%). For defenders, participants with four years or more
experience was most common (61.9%), followed by two years of experience
(16.3%), three years of experience (14.1%) and one year of experience (6.5%).
For midfielders, participants who had four or more years of experience were
most common (50%), followed by three years of experience (23.3%), two years
of experience (18.9%) and one year of experience (7.8%). For forwards
participants who had four or more years of experience were most common
(46.2%), followed by two years of experience (21.8%), one year of experience
(19.2%) and three years of experience (12.8%). The distribution of levels of
experience and player positions is summarised in Figure 4.8. The details of

levels of experience and playing positions are summarised in Table 4.2.
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Table 4.2: Levels

of Experience and Daily Training of Participants

Experience Daily Training
Gender Position
1 Year 2 Years 3 Years 24 years Res';gnse <1 Hour |_: o_urzs H2 o:u?s > 3 hours Resﬁgnse
Combined* n=31 n =253 n = 46 n =150 n= n=7 n=184 n =86 n=3 n=
(11.0%) (18.9%) (16.4%) (563.4%) (0.3%) (2.4%) (65.4%) (30.6%) (1.0%) (0.3%)
- n=3 n=4 n=2 n=12 n=0 n=2 n=12 n=7 n=0 n=0
CK (14.3%) (19.0%) (9.5%) (57.1%) (0%) (9.5%) (57.1%) (33.3%) (0%) (0%)
Full Defender** n=6 n=15 n=13 n =57 n=1 n=2 n =59 n =230 n=1 n=1
Cohort (6.5%) (16.3%) (14.1%) (61.9%) (1.1%) (2.2%) (64.1%) (32.6%) (1.1%) (1.1%)
e o n=7 n=17 n=21 n =45 n=0 n=2 n =63 n=23 n=1 n=0
Midfielder (7.8%) (18.9%) (23.3%) (50%) (0%) (2.2%) (70%) (25.6%) (1.1%) (0%)
Forward** n=15 n=17 n=10 n =36 n =0 n=1 n =50 n =26 n=1 n=0
(19.2%) (21.8%) (12.8%) (46.2%) (0%) (1.3%) (64.1%) (33.3%) (1.3%) (0%)
Combined* n=19 n=237 n=29 n=76 n =1 n=4 n =106 n =49 n=2 n=1
(11.7%) (22.8%) (17.9%) (46.9%) (0.6%) (2.5%) (65.4%) (30.2%) (1.2%) (0.6%)
K n=2 n=3 n=2 n=5 n=0 n=1 n=7 n=4 n=0 n=0
(16.6%) (25%) (16.6%) (41.6%) (0%) (8.3%) (58.3%) (33.3%) (0%) (0%)
Male Defender** n=3 n=7 n=9 n=28 n=1 n=1 n=233 n=15 n=1 n=1
(5.9%) (13.7%) (17.6%) (54.9%) (1.9%) (1.9%) (64.7%) (29.4%) (1.9%) (1.9%)
Midfielder* n=5 n=14 n=12 n=29 n=0 n=2 n=44 n=13 n=1 n=0
(8.3%) (23.3%) (19.7%) (48.3%) (0%) (3.3%) (73.3%) (21.7%) (1.7%) (0%)
Forward™* n=9 n=10 n=6 n=14 n=0 n=0 n=22 n=17 n=0 n=0
(23.1%) (25.6%) (15.4%) (35.9%) (0%) (0%) (56.4%) (43.6%) (0%) (0%)
Combined* n=12 n=16 n=17 n=74 n=0 n=3 n=78 n=237 n=1 n=0
(10.1%) (13.4%) (14.2%) (62.1%) (0%) (2.5%) (65.5%) (31.0%) (0.8%) 0%)
ke n=1 n=1 n=0 n=7 n=0 n=1 n=5 n=3 n=0 n=0
CGK (11.1%) (11.1%) (0%) (77.8%) (0%) (11.1%) (55.6%) (33.3%) (0%) (0%)
Female | Defender™** n=3 n=8 n=4 n=29 n=0 n=1 n=26 n=15 n=0 n=0
(7.3%) (19.5%) (9.8%) (70.7%) (0%) (2.4%) (63.4%) (36.6%) (0%) (0%)
Midfielder*** n=2 n=3 n=9 n=16 n=0 n =0 n=19 n=10 n=0 n=0
(6.7%) (10%) (30%) (53.3%) (0%) (0%) (63.3%) (33.3%) (0%) (0%)
Forward*™** n=6 n=7 n=4 n=22 n=0 n=1 n=28 n=9 n=1 n=0
(15.4%) (17.9%) (10.3%) (56.4%) (0%) (2.6%) (71.8%) (23.1%) (2.6%) (0%)

* % calculated on total number of players in each category (Full Cohort = 281; Male = 162; Female = 119)

** % calculated on total number of players in each position for full cohort (GK = 21; Defender = 92; Midfielder = 90; Forward = 78)
*** % calculated on total number of players in each position for male cohort (GK = 12; Defender = 51; Midfielder = 60; Forward = 39)

**** % calculated on total number of players in each position for female cohort (GK = 9; Defender = 41; Midfielder = 30; Forward = 39)
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Figure 4.8: Level of experience and playing position for the combined

cohort.

For the male cohort, most participants had four or more years of experience
(46.9%), followed by two to three years (19.9%), one to two years (22.8%) and
less than one year (11.7%) experience. For goalkeepers, participants with four
or more years of experience were most common (41.6%), followed by two years
of experience (25%), three years of experience (16.6%) and one year of
experience (16.6%). For defenders, participants with four or more years of
experience were most common (54.9%), followed by three years of experience
(17.6%), two years of experience (13.7%) and one year of experience (5.9%).
For midfielders, participants who had four or more years of experience was
most common (48.3%), followed by two years of experience (23.3%), three
years of experience (19.7%) and one year of experience (8.3%). For forwards,
participants with four or more years of experience were most common (35.9%),
followed by two years of experience (25.6%), one year of experience (23.1%)
and three years of experience (15.4%). The distribution of levels of experience
and player positions is summarised in Figure 4.9. The details of levels of

experience and playing positions are summarised in Table 4.2.

21



60
50

40

0 I.II III- IIII |‘|| [

1 year 2 years 3 years 4+ years no response

N
o

Percentage of participants
w
o

=
o

B Goalkeeper M Defender M Midfielder M Striker

Figure 4.9: Level of experience and playing position for the male

participants

For the female cohort, most participants had four years or more (62.1%)
experience, followed by two to three years (14.2%), one to two years (13.4%)
and less than one year (10.1%) experience. For goalkeepers, participants with
four or more years of experience were most common (77.8%), followed by one
year of experience (11.1%), two years of experience (11.1%) and three years
of experience (0%). For defenders, participants with four or more years of
experience were most common (70.7%), followed by two years of experience
(19.5%), three years of experience (9.8%) and one year of experience (7.3%).
For midfielders, participants with four or more years of experience were most
common (53.3%), followed by three years of experience (30%), two years of
experience (10%) and one year of experience (6.7%). For forwards, participants
with four or more years of experience were most common (56.4%), followed
by two years of experience (17.9%), one year of experience (15.4%) and three
years of experience (10.3%). The distribution of levels of experience and player
positions is summarised in Figure 4.10. The details of levels of experience and

playing positions are summarised in Table 4.2.
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Figure 4.10: Level of experience and playing position for the female

participants

4.1.1 Daily Training

For the combined cohort, most participants daily training was one to two hours
(65.4%) and two to three hours (30.6%), followed by one hour or less (2.4%)
and more than three hours (1%). (0.8%). For the male participants, most
participants daily training was one to two hours (65.4%) and two to three hours
(30.2%), followed by one hour or less (2.5%) and more than three hours (1,2%).
For the female participants, most participants daily training was one to two
hours (65.5%) and two to three hours (31%), followed by one hour or less
(2.5%) and more than three hours (0.8%). The details of daily training and
playing positions are summarised in Table 4.2. The distribution of daily training
and player positions is summarised in Figures 4.11 (combined cohort), 4.12

(males) and 4.13 (females).
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Figure 4.11: Daily training and playing position for the combined cohort
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Figure 4.12: Daily training and playing position for the male participants
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Figure 4.13: Daily training and playing position for the female participants

4.2 Injury and Playing Position
4.2.1 Lower Body Injuries

For the combined cohort, 67.6% reported lower body injuries. Ankle injuries
were most common (29.5%), followed by calf (9.3%), hamstring (8.5%), knee
(8.2%), foot (5.3%), quadriceps (4.3%) and hip (2.5%) injuries. The details for
lower body injuries and playing position are summarised in Table 4.3 and
Figure 4.14.

For goalkeepers, ankle injuries were most common (28.6%), followed by knee
(14.3%) and calf (9.5%) injuries. For defenders, ankle injuries were the most
common (37%), followed by knee (9.8%) and hamstring (7.6%) injuries. For
midfielders, ankle injuries were the most common (24.4%), followed by calf
(12.2%) and hamstring (11.1%) injuries. For forwards, ankle injuries were the
most common (26.9%), followed by calf (10.3%) and hamstring (7.7%) injuries.
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Ankle injuries were more prevalent in defenders (37.0%) compared to
goalkeepers (28.6%), forwards (26.6%) and midfielders (24.4%). Calf injuries
were more prevalent in  midfielders (12.2%) compared to forwards
(10.3%), goalkeepers (9.5%) and defenders (5.4%). Hamstring injuries were
more prevalent in midfielders (11.1%) compared to forwards (7.7%),
defenders (7.6%) and goalkeepers (4.8%). Knee injuries were more prevalent
in goalkeepers (14.3%) compared to defenders (9.8%), midfielders (7.8%) and
forwards (6.4%). Foot injuries were more prevalent in midfielders (10%)
compared to defenders (4.3%), forwards (2.6%) and goalkeepers (0%).
Quadriceps injuries were more prevalent in midfielders (7.8%) compared to
defenders (3.3%), forwards (2.6%) and goalkeepers (0%). Hip injuries were
more prevalent in defenders (4.3%) compared to midfielders (3.3%), forwards
(0%) and goalkeepers (0%).
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Table 4.3: Lower Body Injuries of Participants

Gender | Position Ir;lj-lc::?; s Ankle Hamstring Quad Hip Knee None Re::rtte d
Combined* n=190 n =383 n=15 n=24 n=12 n=7 n=23 n=91 n=0
ombine (67.6%) (29.5%) (5.3%) (8.5%) (4.3%) (2.5%) (8.2%) (32.4%) (0%)
GK* n=12 n=6 n=0 n=1 n=0 n=0 n=3 n=9 n=0
(57.1%) (28.6%) (0%) (4.8%) 0%) (0%) (14.3%) (42.9%) (0%)
Full Defender™ n =66 n =34 n=4 n=7 n=3 n=4 n=9 n=27 n=0
Cohort etenader (71.7%) (37.0%) (4.3%) (7.6%) (3.3%) (4.3%) (9.8%) (29.3%) (0%)
Midfielder* n =69 n=22 n= n=10 n=7 n=3 n=7 n=20 n=0
(76.7%) (24.4%) (10%) (11.1%) (7.8%) (3.3%) (7.8%) (22.2%) (0%)
Forward** n=44 n=21 n=2 n=6 n=2 n=0 n=>5 n=235 n=0
(56.4%) (10. (26.9%) (2.6%) (7.7%) (2.6%) (0%) (6.4%) (44.9%) (0%)
Combined* n=121 n= n =255 n=12 n=13 n=7 n=5 n=16 n=42 n=0
(74.7%) (8.0 (33.3%) (7.4%) (8.0%) (4.3%) (3.1%) (9.9%) (25.9%) (0%)
GK*** n=10 n n=5 n=0 n=1 n=0 n=0 n=2 n=2 n=0
(83.3%) (16. (41.7%) (0%) (8.3%) (0%) (0%) (16.7%) (16.7%) (0%)
Male Defender™* n=235 n n=20 n=3 n=2 n=1 n=2 n=>5 n=16 n=0
(68.6%) (3. (39.2%) (5.9%) (3.9%) (1.9%) (3.9%) (9.8%) (31.4%) (0%)
Midfielder** n =46 n n=17 n=7 n=6 n=4 n=3 n=>5 n=12 n=0
(76.7%) (6. (28.3%) (11.7%) (10%) (6.7%) (5%) (8.3%) (20%) (0%)
Forward*** n=31 n n=13 n=2 n=4 n=3 n=0 n=4 n=12 n=0
(79.5%) (12 (33.3%) (5.1%) (10.3%) (7.7%) (0%) (10.3%) (30.8%) (0%)
Combined* n =69 n= n=28 n=3 n=11 n=5 n=2 n=7 n =49 n=0
(58.0%) (10.9%) (23.5%) (2.5%) (9.2%) (4.2%) (1.7%) (5.9%) (41.2%) (0%)
GK*** n=2 n=0 n=1 n=0 n=0 n=0 n=0 n=1 n=7 n=0
(22.2) (0.0%) (11.1%) (0,0%) (0,0%) (0,0%) (0,0%) (11.1%) (77.8%) (0%)
Female | Defender** n=29 n=3 n=13 n=1 n=5 n=2 n=1 n=4 n=11 n=0
(70.7%) (7.3%) (31.7%) (2.4%) (12.2%) (4.9%) (2.4%) (9.8%) (26.8%) (0%)
Midfielder*** n=24 n=7 n=5 n=2 n=4 n= n=1 n=2 n=28 =0
(80%) (53.8%) (16.7%) (6.7%) (13.3%) (10%) (3.3%) (6.7%) (26.7%) (0%)
Forward*** n=15 n=3 n=9 n=0 n=2 n=0 n=0 n=1 n=23 n=0
(38.5%) (7.7%) (23.1%) (0%) (5.1%) (0%) (0%) (2.6%) (58.9%) (0%)

* % calculated on total number of players in each category (Full Cohort = 281; Male = 162; Female = 119)

** % calculated on total number of players in each position for full cohort (GK = 21; Defender = 92; Midfielder = 90; Forward = 78)

*** % calculated on total number of players in each position for male cohort (GK = 12; Defender = 51; Midfielder = 60; Forward = 39)
**** % calculated on total number of players in each position for female cohort (GK = 9; Defender = 41; Midfielder = 30; Forward = 39)




Percentage of participants
N
o

|I| || il .l in I

Calf Ankle Foot Hamstring Quadricep Knee
Lower body injury

B Goalkeeper M Defender M Midfielder ™ Forward

Figure 4.14: Lower body injuries and playing position for the combined

cohort

For the male cohort, 74.7% reported lower body injuries. Ankle injuries were
most common (33.3%), followed by knee (9.9%), calf (8%), hamstring (8%), foot
(7.4%), quadricep (4.3%) and hip (3.1%) injuries. The details for lower body

injuries and playing position are summarised in Table 4.3 and Figure 4.15.

For goalkeepers, ankle injuries are the most common (41.7%), followed by knee
(16.7%) and calf (16.7%) injuries. For defenders, ankle injuries were the most
common (39.2%) followed by knee (9.8%) and foot (5.9%) injuries. For
midfielders, ankle injuries are the most common (28.3%) followed by foot
(11.7%) and hamstring (10%) injuries. For forwards, ankle injuries are the most

common (33.3%) followed by hamstring (10.3%) and knee (10.3%) injuries.

Ankle injuries were more prevalent in goalkeepers (41.7%) compared to
defenders (39.2%), forwards (33.3%) and midfielders (28.3%). Calf injuries
were more prevalent in goalkeepers (16.7%) compared to forwards (12.8%),
midfielders (6.7%) and defenders (3.9%). Hamstring injuries were most

prevalent in forwards (10.3%) compared to midfielders (10%), goalkeepers
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(8.3%) and defenders (3.9%). Knee injuries were most prevalent in goalkeepers
(16.7%) compared to forwards (10.3%), defenders (9.8%) and midfielders
(8.3%). Foot injuries were more prevalent in midfielders (11.7%) compared
to defenders (5.9%), forwards (5.1%) and goalkeepers (0%). Quadriceps
injuries were more prevalent in forwards (7.7%) compared to midfielders
(6.7%), defenders (1.9%) and goalkeepers (0%). Hip injuries were more
prevalent in midfielders (5%) compared to defenders (3.9%), forwards (0%) and

goalkeepers (0%).
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Figure 4.15: Lower body injuries and playing position for the male cohort

For the female cohort, 58% reported lower body injuries. Ankle injuries were
most common (23.5%), followed by calf (10.9%), hamstring (9.2%), knee
(5.9%), quadricep (4.2%), foot (2.5%) and hip (1.7%). The details for lower body

injuries and playing position are summarised in Table 4.3 and Figure 4.16.

For goalkeepers, ankle injuries were the most common (11.1%), followed by
knee (11.1%) injuries. For defenders, ankle injuries were the most common

(31.7%), followed by hamstring (12.2%) and knee (9.8%) injuries. For
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midfielders, ankle injuries were the most common (16.7%), followed by
hamstring (13.3%) and quadricep (10%) injuries. For forwards, ankle injuries
were the most common (23.1%) followed by calf (7.7%) and hamstring (5.1%)

injuries.

Ankle injuries were more prevalent in defenders (31.7%), followed by forwards
(23.1%), midfielders (16.7%) and goalkeepers (11.1%). Calf injuries were more
prevalent in midfielders (53.8%), followed by forwards (7.7%), defenders (7.3%)
and goalkeepers (0%). Hamstring injuries were the most prevalent in
midfielders (13.3%) followed by defenders (12.2%), forwards (5.1%) and
goalkeepers (0%). Knee injuries were most prevalent in goalkeepers (11.1%)
followed by defenders (9.8%), midfielders (6.7%) and forwards (2.6%). Foot
injuries were more prevalent in midfielders (6.7%) followed by defenders
(2.4%), forwards (0%) and goalkeepers (0%). Quadricep injuries were more
prevalent in midfielders (10%) followed by defenders (4.9%), forwards (0%) and
goalkeepers (0%). Hip injuries were the most prevalent midfielders (3.3%)

followed by defenders (2.4%), forwards (0%) and goalkeepers (0%).
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Figure 4.16: Lower body injuries and playing position for female cohort
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4.2.2. Upper Body Injuries

For the combined cohort, 19.9% reported upper body injuries. Back injuries
were most common (7,8%), followed by shoulder (5.3%), head (4.3%) and
chest (2.1%) injuries. The details for lower body injuries and playing position is

summarised in Table 4.4 and Figure 4.17.

For goalkeepers, back- and head injuries were most common (19.0%), followed
by chest (4.8%) injuries. For defenders, head injuries were the most common
(8.7%), followed by back (5.4%) and shoulder (4.3%) injuries. For midfielders,
back injuries were the most common (7.8%), followed by shoulder (5.6%) and
head injuries (3.3%) injuries. For forwards, back injuries were the most common
(8.9%), followed by head (2.6%) and shoulder (2.6%) injuries.

Back injuries were more prevalent in goalkeepers (19.0%) compared to
forwards (8.9%), midfielders (7.8%), and defenders (5.4%). Shoulder injuries
were more prevalent in goalkeepers (19%) compared to midfielders (5.6%),
defenders (4.3%) and forwards (2.6%). Head injuries were more prevalent in
defenders (8.7%) compared to midfielders (3.3%), forwards (2.6%) and
goalkeepers (0%). Chest injuries were more prevalent in goalkeepers (4.8%)
compared to defenders (3.3%), forwards (1.3%) and midfielders (1.1%).
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Table 4.4:

Upper Body Injuries of Participants

Gender Position Total Injuries Back Chest Head Shoulder None Not Reported
Combined* n =56 n=22 n=6 n=13 n=15 n=219 n=6
ombine (19,9%) (7,8%) (2,1%) (4,3%) (5,3%) (77,9%) (2,1%)
GK* n=9 n=4 n=1 n=0 n=4 n=12 n=0
(42,9%) (19,0%) (4,8%) (0%) (19,0%) (57,1%) (0%)
% n=20 n=>5 n=3 n=8 n=4 n=72 n=0
Full Cohort | Defender 21,7% 5,4% 3,3% 8,7% 4,3% 78,3% 0%
(21,7%) (5,4%) (3,3%) (8,7%) (4,3%) (78,3%) (0%)
Midfi o n=17 n=7 n=1 n=3 n=5 n=70 n=4
idfielder 18,9% 7.8% 1,1% 3,3% 5,6% 77,8% 4,4%
(18,9%) (7.8%) (1,1%) (3,3%) (5,6%) (77,8%) (4,4%)
F x n=12 n=7 n=1 n=2 n=2 n =65 n=2
orward 15,4% 8,9% 1,3% 2,6% 2,6% 83,3% 2,6%
(15,4%) (8,9%) (1,3%) (2,6%) (2,6%) (83,3%) (2,6%)
Combined* n=35 n=13 n=4 n=7 n=11 n=124 n=3
ombined 21,6% 8,0% 2,5% 4,3% 6,8% 76,5% 1,9%
(21,6%) (8,0%) (2,5%) (4,3%) (6,8%) (76,5%) (1,9%)
GK*** n=>5 n=1 n=1 n=0 n=3 n=7 n=0
(41,7%) (8,3%) (8,3%) (0%) (25%) (58,3%) (0%)
Male Defender™* n=11 n=4 n=1 n=3 n=3 n=238 n=0
(21,6%) (7,8%) (1,9%) (5,9%) (5,9%) (74,5%) (0%)
Midfielder** n=13 n=5 n=1 n=3 n=4 n =42 n=1
dfielcer (21,7%) (8,3%) (1,7%) (5%) (6,7%) (70%) (1,7%)
F ok n=7 n=4 n=1 n=1 n=1 n=31 n=2
orwarl 17,9% 10,3% 2,6% 2,6% 2,6% 79,5% 5,1%
( ) ( ) (2,6%) (2,6%) (2,6%) ( ) (5,1%)
Combined* n=21 n=9 n=2 n=6 n=4 n=95 n=3
17,6% 7,6% 1,7% 5,0% 3,4% 79,8% 2,5%
( ) (7.6%) (1,7%) (5,0%) (3,4%) ( ) (2,5%)
G n=4 n=3 n=0 n=0 n=1 n=5 n=0
(44,4%) (33,3%) (0%) (0%) (11,1%) (55,6%) (0%)
Female Defender*** n=9 n=1 n=2 n=>5 n=1 n=34 n=0
(22,0%) (2,4%) (4,9%) (12,2%) (2,4%) (82,9%) (0%)
Midfielder™** n=3 n=2 n=0 n=0 n=1 n=28 n=
(10%) (6,7%) (0%) (0%) (3,3%) (93,3%) (10%)
Forward*** n=5 n=3 n=0 n=1 n=1 n=234 n=0
orwa (12,8%) (7,7%) (0%) (2,6%) (2,6%) (87,2%) (0%)

* % calculated on total number of players in each category (Full Cohort = 281; Male = 162; Female = 119)

** % calculated on total number of players in each position for full cohort (GK = 21; Defender = 92; Midfielder = 90; Forward = 78)

*** % calculated on total number of players in each position for male cohort (GK = 12; Defender = 51; Midfielder = 60; Forward = 39)
**** % calculated on total number of players in each position for female cohort (GK = 9; Defender = 41; Midfielder = 30; Forward = 39)
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Figure 4.17: Upper body injuries and playing position for combined cohort

For the male cohort, 21.6% reported upper body injuries. Back injuries (8%)
were most common, followed by shoulder (6.8%), head (4.3%) and chest
(2.5%). The details for lower body injuries and playing position is summarised in
Table 4.4 and Figure 4.18.

For goalkeepers, shoulder injuries were most common (25%), followed by chest
(8.3%) and back (8.3%). For defenders, back injuries were the most common
(7.8%), followed by shoulder (5.9%) and head (5.9%). For midfielders, back
injuries were most common (8.3%), followed by shoulder (6.7%) and head (5%)
injuries. For forwards, back injuries were the most common (10.3%) followed by
head (2.6%) and shoulder (2.6%) injuries.

Back injuries were most prevalent in forwards (10.3%) compared to midfielders
(8.3%), goalkeepers (8.3%) and defenders (7.8%). Shoulder injuries were more
prevalent in goalkeepers (25%) compared to midfielders (6.7%), defenders
(5.9%) and forwards (2.6%). Head injuries were most prevalent in defenders
(5.9%) compared to midfielders (5%), forwards (2.6%) and goalkeepers (0%).
Chest injuries were more prevalent in goalkeepers (8.3%) compared to
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forwards (2.6%), defenders (1.9%) and midfielders (1.7%).
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Figure 4.18: Upper body injuries and playing position for the male cohort

For the female cohort, 17.6% reported upper body injuries. Back injuries were
most common (7.6%), followed by head (5%), shoulder (3.4%) and chest
(1.7%). The details for lower body injuries and playing position is summarised in
Table 4.4 and Figure 4.19.

For goalkeepers, back injuries were the most common (33.3%), followed by
shoulder (11.1%) injuries. For defenders, head injuries were the most common
(12.2%), followed by chest (4.9%) and back (2.4%) injuries. For midfielders,
back injuries are the most common (6.7%), followed by shoulder (3.3%)
injuries. For forwards, back injuries are the most common (7.7%), followed by
head (2.6%) and shoulder (2.6%) injuries.

Back injuries were the most prevalent in goalkeepers (33.3%) compared to
forwards (7.7%), midfielders (6.7%) and defenders (2.4%). Shoulder injuries
were most prevalent in goalkeepers (11.1%) compared to midfielders (3.3%),

forwards (2.6%) and defenders (2.4%). Head injuries were the most prevalent
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in defenders (12.2%) compared to forwards (2.6%). Chest injuries were the

most prevalent in defenders (4.9%).
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Figure 4.19: Upper body injuries and playing position for the female cohort

4.2.3 Mechanisms of Injury

For the combined cohort, 75.1% reported mechanism of injury. Tackling injuries
were most common (30.2%), followed by collision (14.6%), running (11.7%),
landing (11.4%), overuse (4.3%) and shooting (2.3%) injuries. The details for
mechanisms of injuries and playing position is summarised in Table 4.5 and
Figure 4.20.

For goalkeepers, landing injuries were most common (33.0%), followed by
collision (23.8%), running (14.3%), tackling (4.8%) and shooting (4.8%) injuries.
For defenders, tackling was the most common (40.2%), followed by collision
(18.5%), landing (7.6%), running (7.6%) and shooting (4.3%) injuries. For
midfielders, tackling was the most common (31.1%), followed by collision
(14.4%), running (14.4%), landing (12.2%) and overuse (5.6%). For forwards,
tackling was the most common (24.4%), followed by running (12.8%), landing
(9.0%), collision (7.7%) and overuse (5.1%).
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Table 4.5: Mechanism of Injury of Participants

Gender | Position Total Injuries Collision Landing Overuse Running Shooting Tacking No Injury
Combined* n=211 n=41 n=232 n=12 n=233 n=8 n=285 n=70
(75,1%) (14,6%) (11,4%) (4,3%) (11,7%) (2,3%) (30,2%) (24,9%)
x n=17 n=>5 n=7 n=0 n=3 n=1 n=1 n=4
GK (81,0%) (23,8%) (33,3%) (0%) (14,3%) (4,8%) (4,8%) (19,0%)
Full Defender* n=75 n=17 n=7 n=3 n=7 n=4 n=37 n=17
Cohort (81,5%) (18,5%) (7,6%) (3,3%) (7,6%) (4,3%) (40,2%) (18,5%)
Midfielder™ n=72 n=13 n=11 n=5 n=13 n=2 n=28 n=18
an (80%) (14,4%) (12,2%) (5,6%) (14,4%) (2,2%) (31,1%) (20%)
o n =47 n=6 n=7 n=4 n=10 n=1 n=19 n=31
Forward 60,3%) (7,7%) (9,0%) (5,1%) (12,8%) (1,3%) (24,4%) (39,7%)
- n=132 n=27 n=21 n=5 n=23 n=3 n=>53 n =30
Combined (81,5%) (16,7%) (13,0%) (3,1%) (14,2%) (1,9%) (32,7%) (18,5%)
GK*** n="11 n=2 n=>5 n=0 n=3 n=0 n=1 n=1
(91,7%) (16,7%) (41,7%) (0%) (25%) (0%) (8,3%) (8,3%)
Mal Defender** n=42 n=11 n=4 n=1 n=4 n=2 n=20 n=9
ale etender (82,4%) (21,6%) (7.8%) (2,.0%) (7.8%) (3.9%) (39,2%) (17,6%)
e ok n=>51 n=9 n=8 n=3 n=9 n=1 n=21 n=9
Midfielder (85%) (15%) (13,3%) (5%) (15%) (1,7%) (35%) (15%)
Forward™* n=28 n=5 n=4 n=1 n=7 n=0 n=11 n=11
r (71,8%) (12,8%) (10,3%) (2,6%) (17,9%) (0%) (28,2%) (28,2%)
N n=79 n=14 n=11 n=7 n=10 n=5 n=232 n =40
Combined (66,4%) (11,8%) (9,2%) (5,.9%) (8,4%) (4,2%) (26,9%) (33,6%)
. n=6 n=3 n=2 n=0 n=0 n=1 n=0 n=3
GK (66,7%) (33,3%) (22,2%) (0%) (0%) (11,1%) (0%) (33,3%)
. n=233 n=6 n=3 n=2 n=3 n=2 n=17 n=8
Female | Defender (80,5%) (14,6%) (7,3%) (4,9%) (7,3%) (4,9%) (41,5%) (19,5%)
e . n=21 n=4 n=3 n=2 n=4 n=1 n=7 n=9
Midfielder (70%) (13,3%) (10%) (6,7%) (13,3%) (3,3%) (23,3%) (30%)
Forward**** n=19 n=1 n=3 n=3 n=3 n=1 n=8 n=20
(48,7%) (2,6%) (7,7%) (7,7%) (7,7%) (2,6%) (20,5%) (41,0%)

* % calculated on total number of players in each category (Full Cohort = 281; Male = 162; Female = 119)

** % calculated on total number of players in each position for full cohort (GK = 21; Defender = 92; Midfielder = 90; Forward = 78)
*** % calculated on total number of players in each position for male cohort (GK = 12; Defender = 51; Midfielder = 60; Forward = 39)
**** % calculated on total number of players in each position for female cohort (GK = 9; Defender = 41; Midfielder = 30; Forward = 39)
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Figure 4.20: Mechanism of injury and playing position for combined
cohort

For the male cohort, 81.5% reported mechanism of injury. Tackling injuries
were most common (32.7%), followed by collision (16.7%), running (14.2%),
landing (13%), overuse (3.1%) and shooting (1.9%). The details for
mechanisms of injuries and playing position is summarised in Table 4.5 and
Figure 4.21.

For goalkeepers, landing injuries were most common (41.7%), followed by
running (25%), collision (16.7%) and tackling (8.3%) injuries. For defenders,
tackling injuries were the most common (39.2%), followed by collision (21.6%),
landing (7.8%), running (7.8%) and shooting (3.9%) injuries. For midfielders,
tackling injuries were the most common (35%), followed by running (15%),
collision (15%) and landing (13.3%) injuries. For forwards, tackling injuries were
the most common (28.2%), followed by running (17.9%), collision (12.8%),
landing (10.3%) and overuse (2.6%) injuries.

Tackling injuries were the most prevalent in defenders (39.2%) compared to

midfielders (35%), forwards (28.2%) and goalkeepers (8.3%). Collision injuries
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were more prevalent in defenders (21.6%) compared to goalkeepers (16.7%),
midfielders (15%) and forwards (12.8%). Running injuries were prevalent in
goalkeepers (25%) compared to forwards (17.9%), midfielders (15%) and
defenders (7.8%). Landing injuries were most prevalent in goalkeepers (41.7%)
compared to midfielders (13.3%), forwards (10.3%) and defenders (7.8%).
Overuse injuries were prevalent in midfielders (5%) compared to forwards
(2.6%), defenders (2%) and goalkeepers (0%). Shooting injuries were most
prevalent in defenders (3.9%) compared to midfielders (1.7%), forwards (0%)

and goalkeepers (0%).
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Figure 4.21: Mechanism of injury and playing position for the male cohort

For the female cohort, 66.4% reported mechanism of injury. Tackling injuries
were the most common (26.9%), followed by collision (11.8%), landing (9.2%),
running (8.4%), overuse (5.9%) and shooting (4.2%). The details for
mechanisms of injuries and playing position is summarised in Table 4.5 and
Figure 4.22.

For goalkeepers, collision injuries were the most common (33.3%), followed by

landing (22.2%) and shooting (11.1%) injuries. For defenders, tackling injuries
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were the most common (41.5%), followed by collision (14.6%), landing (7.3%),
running (7.3%) and shooting (4.9%) injuries. For midfielders, tackling injuries
were the most common (23.3%), followed by collision (13.3%), running (13.3%),
landing (10%) and overuse (6.7%) injuries. For forwards, tackling injuries were
the most common (20.5%) followed by landing (7.7%), overuse (7.7%),
running (7.7%), collision (2.6%) and shooting (2.6%) injuries.

Tackling injuries were most prevalent in defenders (41.5%) compared to
midfielders (23.3%) and forwards (20.5%). Collision injuries were most
prevalent in goalkeepers (33.3%) compared to defenders (14.6%), midfielders
(13.3%) and forwards (2.6%). Running injuries were most prevalent in
midfielders (13.3%) compared to forwards (7.7%) and defenders (7.3%).
Landing injuries were most prevalent in goalkeepers (22.2%) compared to
midfielders (10%), forwards (7.7%) and defenders (7.3%). Overuse injuries
were most prevalent in forwards (7.7%) compared to midfielders (6.7%) and
defenders (4.9%). Shooting injuries were the most prevalent in goalkeepers
(11.1%) compared to defenders (4.9%), midfielders (3.3%) and forwards

(2.6%).
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Figure 4.22: Mechanism of injury and playing position for the female

cohort
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4.2.4 Injuries Over the Course of the Previous Season

For the combined cohort, most participants (6.6%) reported one injury over the
course of the previous season, followed by no injuries (26.7%), two injuries
(19.6%), three injuries (4.6%), and four or more injuries (2.5%). A similar trend
was seen for all playing positions, with the majority having one injury or no
injury over the course of the season. For the male cohort, most participants
(52.5%) reported one injury over the course of the previous season, followed
by two injuries (22.2%), no injuries (19.8%), three injuries (4.3%) and four or
more injuries (1.2%). For the female cohort, most participants (38.7%) reported
one injury over the course of the previous season, followed by no injuries
(36.1%), two injuries (15.9%), three injuries (5%) and four or more injuries
(4.2%). The details for number of injuries over the course of the previous
season and playing position is summarised in Table 4.6. The distribution for
number of injuries over the course of the previous season and player positions
is summarised in Figures 4.23 (combined cohort), 4.24 (males) and 4.25

(females).
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Table 4.6: Number of Previous Injuries and Matches Missed as Result of Injury of Participants

Number of injuries over the course of the previous season Number of matches missed as a result of the injury
Gender Position
1 2 3 24 None 1 2 3 24 None
Combined* n=131 n =55 n=13 n=7 n=75 n =40 n=32 n=24 n=77 n =108
ombine (46,6%) (19,6%) (4,6%) (2,5%) (26,7%) (14,2%) (11,4%) (8,5%) (27,4%) (38,4%)
GK* n=11 n=3 n=0 n=1 n=6 n=1 n=1 n=4 n=6 n=9
(52,4%) (14,3%) (0%) (4,8%) (28,6%) (4,8%) (4,8%) (19,0%) (28,6%) (42,9%)
Full Defender* n=48 n=15 n=6 n=4 n=19 n=15 n=11 n=9 n=27 n=230
Cohort | P&render (52,2%) (16,3%) (6,5%) (4,3%) (20,7%) (16,3%) (11,9%) (9,8%) (29,3%) (32,6%)
Midfielder* n=44 n=20 n=>5 n= n=20 n=15 n=13 n=6 n=25 n=31
arielder (48,9%) (22,2%) (5,6%) (1,1%) (22,2%) (16,7%) (14,4%) (6,7%) (27,8%) (34,4%)
F o n=28 n=17 n=2 n=1 n=30 n=9 n=7 n=5 n=19 n=238
orwarl (35,9%) (21,8%) (2,6%) (1,3%) (38,5%) (11,5%) (8,9%) (6,4%) (24,4%) (48,7%)
Combined* n =285 n =36 n=7 n=2 n=32 n=23 n=23 n=20 n =50 n =46
ombine (52,5%) (22,2%) (4,3%) (1,2%) (19,8%) (14,2%) (14,2%) (12,3%) (30,9%) (28,4%)
. n=7 n=2 n=0 n=0 n=3 n=1 n=0 n=4 n=3 n=4
GK (58,3%) (16,7%) (0%) (0%) (25%) (8,3%) (0%) (33,3%) (25%) (33,3%)
Mal Defender** n=28 n=10 n=3 n=1 n=9 n=7 n=6 n=8 n=15 n=15
ale etender (54,9%) (19,6%) (5,9%) (1,9%) (17,6%) (13,7%) (11,8%) (15,7%) (29,4%) (29,4%)
. ek n =232 n=14 n=3 n=1 n=10 n=10 n=12 n=5 n=18 n=15
Midfield
dtielder (53,3%) (23,3%) (5%) (1,7%) (16,7%) (16,7%) (20%) (8,3%) (30%) (25%)
F e n=18 n=10 n=1 n=0 n=10 n=5 n=5 n=3 n=14 n=12
orwarl (46,2%) (25,6%) (2,6%) (0%) (25,6%) (12,8%) (12,8%) (7,7%) (35,9%) (30,8%)
Combined* n =46 n=19 n=6 n=>5 n=43 n=17 n=9 n=4 n=27 n =62
ombine (38,7%) (15,9%) (5,0%) (4,2%) (36,1%) (14,3%) (7,6%) (3,4%) (22,7%) (52,1%)
ke n=4 n=1 n=0 n= n=3 n=0 n=1 n=0 n=3 n=5
GK (44,4%) (11,1%) (0%) (11,1%) (33,3%) (0%) (11,1%) (0%) (33,3%) (55,6%)
E | Defender*** n=20 n=5 n=3 n=3 n=10 n=8 n=5 n=1 n=12 n=15
emale | Detender (48,8%) (12,2%) (7,3%) (7,3%) (24,4%) (19,5%) (12,2%) (2,4%) (29,3%) (36,6%)
Midfielder™** n=12 n=6 n=2 n=0 n=10 n=5 n=1 n=1 n=7 n=16
dfielde (40%) (20%) (6,7%) (0%) (33,3%) (16,7%) (3,3%) (3,3%) (23,3%) (53,3%)
E e n=10 n=7 n=1 n=1 n=20 n=4 n=2 n=2 n=5 n=26
orwar (25,6%) (17,9%) (2,6%) (2,6%) (51,3%) (10,3%) (5,1%) (5,1%) (12,9%) (66,7%)

* % calculated on total number of players in each category (Full Cohort = 281; Male = 162; Female = 119)

** % calculated on total number of players in each position for full cohort (GK = 21; Defender = 92; Midfielder = 90; Forward = 78)

*** % calculated on total number of players in each position for male cohort (GK = 12; Defender = 51; Midfielder = 60; Forward = 39)
**** % calculated on total number of players in each position for female cohort (GK = 9; Defender = 41; Midfielder = 30; Forward = 39)
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Figure 4.23: Previous injury history and playing position for combined
cohort
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Figure 4.24: Previous injury history and playing position for the male
cohort
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Figure 4.25: Previous injury history and playing position for the female
cohort

4.2.5 Matches Missed as Result Injury

For the combined cohort, most participants (38.4%) reported no matches
missed as the result of injury, followed by four or more matches (27.4%), one
match (14.2%), two matches (11.4%) and three matches (8.5%). For the male
cohort, most participants (30.9%) reported four or more matches missed as a
result of injury, followed by no matches missed (28.4%), one match missed
(14.2%), two matches missed (14.2%) and three matches missed (12.3%). For
the female cohort, most participants (52.1%) reported no matches missed as
a result of injury, followed by four or more matches (22.7%), one match
(14.3%), two matches (7.6%) and three matches (3.4%). The details for
matches missed as the result of injury and playing position is summarised in
Table 4.6. The distribution for matches missed as the result of injury and player
positions is summarised in Figures 4.26 (combined cohort), 4.27 (males) and
4.28 (females).

43



60
50
40

3

2
| ||I | “
n 911 ] lI
1 2 3 >4

None

o

Percentage of participants
o

o

Missed matches

B Goalkeeper M Defender M Midfielder ™ Forward

Figure 4.26: Missed matches and playing position for combined cohort
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Figure 4.27: Missed matches and playing position for the male cohort
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Figure 4.28: Missed matches and playing position for the female cohort

4.2.6 Previous Injury Sustained

For the combined cohort, a strain or sprain was the most common type of
previous injury sustained (32.4%), followed by bruise (14.2%), overuse (6%),
ligament rupture (5.7%), wound (4.9%), meniscus rupture (3.6%), dislocation
(2.5%), concussion (2.1%), and other not specified (2.8%). For the male cohort,
a sprain or strain was the most common type of previous injury sustained
(32.7%), followed by bruise (13.6%), ligament rupture (7.4%), overuse (6.8%),
wound (6.8%), meniscus rupture (4.9%), dislocation (3.7%), other (3.7%) and
concussion (1.9%). For the female cohort, a sprain or strain was the most
common previous type of injury sustained (31.9%), followed by bruise (15.1%),
overuse (5%), ligament rupture (3.3%), wound (2.5%), concussion (2.5%),
meniscus rupture (1.7%), dislocation (1.7%) and other (1.7%). The details for
type of previous injury sustained and playing position is summarised in Table
4.7. The distribution for type of previous injury sustained and player positions is
summarised in Figures 4.29 (combined cohort), 4.30 (males) and 4.31

(females).
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Table 4.7: Type of Previous Injury Sustained of Participants

Strain

. Total Ligament . Meniscus . . . No Not

Gender | Position Injuries spc:; - Overuse Rupture Bruise Wound Rupture Dislocation | Concussion Other Injury Reported
Combined* n =209 n=91 n=17 n=16 n =40 n=14 n=10 n=7 n=6 n=8 n=72 n=0
(74,4%) | (32,4%) (6,0%) (5,7%) (14,2%) (4,9%) (3,6%) (2,5%) (2,1%) (2,8%) (25,6%) (0%)
GK* n=17 n=5 n=0 n=2 n=6 n=0 n=1 n=3 n=0 n=0 n=4 n=0
(81,0%) | (23,8%) (0%) (9,5%) (28,6%) (0%) (4,8%) (14,3%) (0%) (0%) (19,0%) (0%)
Full Defender** n=74 n=27 n=8 n=2 n=19 n=5 n=5 n=2 n=3 n=3 n=18 n=0
Cohort (80,4%) | (29,3%) (8,7%) (2,2%) (20,7%) (5,4%) (5,4%) (2,2%) (3,3%) (3,3%) (19,6%) (0%)
Midfielder* n=72 n =30 n=8 n=7 n=9 n=7 n=3 n=2 n=2 n=4 n=18 n=0
(80%) | (33,3%) (8,9%) (7,8%) (10%) (7,8%) (3,3%) (2,2%) (2,2%) (4,4%) (20%) (0%)
Forward** n=48 n=29 n=1 n=5 n=6 n=2 n=1 n=0 n=1 n=1 n=232 n=0
(61,5%) | (37,2%) (1,3%) (6,4%) (7,7%) (2,6%) (1,3%) (0%) (1,3%) (1,3%) (41,0%) (0%)
Combined* n=131 n=53 n=11 n=12 n=22 n=11 n=8 n=6 n=3 n=6 n=31 n=0
(80,9%) | (32,7%) (6,8%) (7,4%) (13,6%) (6,8%) (4,9%) (3,7) (1,9%) (3,7%) (19,1%) (0%)
GK*** n=11 n=5 n=0 n=1 n=3 n=0 n=1 n=1 n=0 n=0 n=1 n=0
(91,7%) | (41,7%) (0%) (8,3%) (25%) (0%) (8,3%) (8,3%) (0%) (0%) (8,3%) (0%)
Male Defender™* n =40 n=16 n=3 n=1 n=8 n=4 n=4 n=2 n=1 n=1 n=11 n=0
(78,4%) | (31,4%) (5,9%) (1,9%) (15,7%) (7,8%) (7,8%) (3,9%) (1,9%) (1,9%) (21,6%) (0%)
Midfielder* n=52 n=16 n=8 n=5 n=7 n= n=2 n=2 n=2 n=4 n=8 n=0
(86,7%) | (26,7%) | (13,3%) (8,3%) (11,7%) (10%) (3,3%) (3,3%) (3,3%) (6,7%) (13,3%) (0%)
Forward** n=28 n=16 n=0 n=5 n=4 n=1 n=1 n=0 n=0 n=1 n=11 n=0
(71,8%) | (41,0%) (0%) (12,8%) (10,3%) (2,6%) (2,6%) (0%) (0%) (2,6%) (28,2%) (0%)
Combined* n=78 n=38 n=6 n=4 n=18 n=3 n=2 n=2 n=3 n=2 n=41 n=0
(65,5%) | (31,9%) (5,0%) (3,3%) (15,1%) (2,5%) (1,7%) (1,7%) (2,5%) (1,7%) (34,4%) (0%)
GK*** n=6 n=0 n=0 n=1 n=3 n=0 n=0 n=2 n=0 n=0 n=3 n=0
(66,7%) (0%) (0%) (11,1%) (33,3%) (0%) (0%) (22,2%) (0%) (0%) (33,3%) (0%)
Female | Defender™** n=34 n=11 n=5 n=1 n=11 n=1 n=1 n=0 n=2 n=2 n=7 n=0
(82,9%) | (26,8%) | (12,2%) (2,4%) (26,8%) (2,4%) (2,4%) (0%) (4,9%) (4,9%) (17,1%) (0%)
Midfielder*** n=20 n=14 n=0 n=2 n=2 n=1 n=1 n=0 n=0 n=0 n=10 n=0
(66,7%) | (46,7%) (0%) (6,7%) (6,7%) (3,3%) (3,3%) (0%) (0%) (0%) (33,3%) (0%)
Forward**** n=18 n=13 n=1 n=0 n=2 n=1 n=0 n=0 n=1 n=0 n=21 n=0
(46,2%) | (33,3%) (2,6%) (0%) (5,1%) (2,6%) (0%) (0%) (2,6%) (0%) (53,8%) (0%)

* % calculated on total number of players in each category (Full Cohort = 281; Male = 162; Female = 119)
** % calculated on total number of players in each position for full cohort (GK = 21; Defender = 92; Midfielder = 90; Forward = 78)

*** % calculated on total number of players in each position for male cohort (GK = 12; Defender = 51; Midfielder = 60; Forward = 39)
**** % calculated on total number of players in each position for female cohort (GK = 9; Defender = 41; Midfielder = 30; Forward = 39)
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Figure 4.29: Previous type of injury sustained and playing position for

combined cohort
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Figure 4.30: Previous type of injury sustained for the male cohort
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Figure 4.31: Previous type of injury sustained for the female cohort

4.3 Circumstances of Injury

4.3.1. Warm-Up

For the combined cohort, 66.2% reported that warm up was done prior to injury,
and 10.7% reported no warm-up was done prior to injury, with 23.1% reporting
no injury. For the male cohort, 72.8% reported that a warm-up was done prior to
injury, and 11.1% reported no warm-up was done prior to injury, with 16%)
reporting no injury. For the female cohort, 57.1% reported that a warm-up was
done prior to injury, and 10.1% reported no warm-up was done prior to injury,
with 32.8% reporting no injury. The details for warm-up prior to injury and
playing position is summarised in Table 4.8. The distribution for warm-up prior
to injury and player positions is summarised in Figures

4.32 (combined cohort), 4.33 (males) and 4.34 (females).
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Table 4.8: Circumstance of Injury of Participants

Warm Up Prior to Injury Playing Surface Setting
. . Reinforced _ . Competitive . .
Gender | Position Yes No No Injury Grass Grass Artificial No Injury Match Training No Injury
Combined* n=186 n=230 n=65 n=162 n=8 n=45 n=56 n=156 n =59 n =66
ombine (66,2%) (10,7%) (23,1%) (57,7%) (2,8%) (16,0%) (19,9%) (55,5%) (20,9%) (23,5%)
x n=15 n=2 n=4 n=11 n=0 n=6 n=4 n=12 n=5 n=4
CK (71,4%) (9,5%) (19,0%) (52,4%) (0%) (28,6%) (19,0%) (57,1%) (23,8%) (19,0%)
Full o n==68 n=8 n=16 n=58 n=2 n=16 n=15 n=58 n=18 n=16
Cohort | Defender (73,9%) (8,7%) (17,4%) (63,0%) (2,2%) (17,4%) (16,3%) (63,0%) (19,6%) (17,4%)
Midfielder* n =60 n=14 n=16 n =55 n=4 n=14 n=16 n=>51 n=23 n=16
dtielder (66,7%) (15,6%) (17,8%) (61,1%) (4,4%) (15,6%) (17,8%) (56,7%) (25,6%) (17,8%)
o n=43 n=6 n=29 n =238 n=2 n=9 n=29 n=235 n=13 n=230
Forwar (55,1%) (7,7%) (37,2%) (48,7%) (2,6%) (11,5%) (37,2%) (44,9%) (16,7%) (38,5%)
N n=118 n=18 n =26 n=105 n=5 n=24 n=24 n=107 n=29 n=26
Combined (72,8%) (11,1%) (16,0%) (64,8%) (3,1%) (14,8%) (14,8%) (66,0%) (17,9%) (16,0%)
K n=9 n=2 n=1 n=9 n=0 n=2 n=1 n=8 n=3 n=1
(75%) (16,7%) (8,3%) (75%) (0%) (16,7%) (8,3%) (66,7%) (25%) (8,3%)
. n=238 n=5 n=8 n=23 n=2 n=9 n=8 n=235 n=8 n=8
Male | Defender (74,5%) (9,8%) (15,7%) (45,1%) (3,9%) (17,6%) (15,7%) (68,6%) (15,7%) (15,7%)
Midfielder** n =43 n=9 n=8 n =238 n=3 n=10 n=8 n=41 n=11 n=28
dtielder (71,7%) (15%) (13,3%) (63,3%) (5%) (16,7%) (13,3%) (68,3%) (18,3%) (13,3%)
o n=28 n=2 n=9 n=27 n=0 n=3 n=9 n=23 n=7 n=9
Forward (71,8%) (5,1%) (23,1%) (69,2%) (0%) (7,7%) (23,1%) (58,9%) (17,9%) (23,1%)
Combined* n =68 n=12 n=239 n=>57 n=3 n=21 n=32 n =49 n=230 n=40
ombine (57,1%) (10,1%) (32,8%) (47,9%) (2,5%) (17,6%) (26,9%) (41,2%) (25,2%) (33,6%)
GK*** n=6 n=0 n=3 n=2 n=0 n=4 n=3 n=4 n=2 n=3
(66,7%) (0%) (33,3%) (22,2%) (0%) (44,4%) (33,3%) (44,4%) (22,2%) (33,3%)
ok n=230 n=3 n=8 n=235 n=0 n=7 n=7 n=23 n=10 n=8
Female | Defender (73,2%) (7,3%) (19,5%) (85,4%) (0%) (17,1%) (17,1%) (56,1%) (24,4%) (19,5%)
Midfielder™** n=17 n=5 n=8 n=17 n=1 n=4 n=8 n=10 n=12 n=8
dtielder (56,7%) (16,7%) (26,7%) (56,7%) (3,3%) (13,3%) (26,7%) (33,3%) (40%) (26,7%)
E e n=15 n=4 n=20 n=11 n=2 n=6 n=20 n=12 n=6 n=21
orwar (38,5%) (10,3%) (51,3%) (28,2%) (5,1%) (15,4%) (51,3%) (30,8%) (15,4%) (53,8%)

* % calculated on total number of players in each category (Full Cohort = 281; Male = 162; Female = 119)

** % calculated on total number of players in each position for full cohort (GK = 21; Defender = 92; Midfielder = 90; Forward = 78)

*** % calculated on total number of players in each position for male cohort (GK = 12; Defender = 51; Midfielder = 60; Forward = 39)
**** % calculated on total number of players in each position for female cohort (GK = 9; Defender = 41; Midfielder = 30; Forward = 39)
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Figure 4.32: Warm up done prior to injury and playing position for

combined cohort
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Figure 4.33: Warm up done prior to injury and playing position for male
cohort
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Figure 4.34: Warm up done prior to injury and playing position for female
cohort

4.3.1 Playing Surface

For the combined cohort, 57.7% reported injury on grass surface, whereas 16%
were injured on artificial turf and 2.8% were injured on reinforced grass, with
19.9% reporting no injury. For the male cohort, 64.8% reported injury on grass
surface, whereas 14.8% were injured on artificial turf, 14.8% reported no injury,
and 3.1% were injured on reinforced grass. For the female cohort, 47.9%
reported injury on grass surface, whereas 26.9% reported no injury, 17.6%
were injured on artificial turf and 2.5% were injured on reinforced natural grass.
The details for type of surface associated with injury and playing position is
summarised in Table 4.8. The distribution for type of surface associated with
injury and player positions is summarised in Figures 4.35 (combined cohort),
4.36 (males) and 4.37 (females).
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Figure 4.35: Type of playing surface with injury and playing position for
male cohort
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Figure 4.36: Type of playing surface with injury and playing position for

male cohort
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Figure 4.37: Type of playing surface with injury and playing position for

female cohort

4.3.2 Setting of Injury

For the combined cohort, 55.5% sustained injury in a competitive match setting,
and 20.9% sustained injury in training, with 23.5% reporting no injury. For the
male cohort, 66% sustained injury in a competitive match setting, and 17.9%
sustained injury in training, with 16% reporting no injury. For the female cohort,
41.2% sustained injury in a competitive match setting, and 33.6% reported no
injury, with 25.2% sustaining injury in training. The details for setting of injury
and playing position is summarised in Table 4.8. The distribution for setting of
injury and player positions is summarised in Figures 4.38 (combined cohort),
4.39 (males) and 4.40 (females).
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Figure: 4.38: Injury setting and playing position for combined cohort
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Figure 4.39: Injury setting and playing position for male cohort
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Figure 4.40: Injury setting and playing position for female cohort

4.3.3 Timing of Injury Pain

For the combined cohort, 32.7% experienced the timing of injury pain on activity
only, whereas 17.4% experienced pain all the time, 17.8% experienced
sporadic pain, and 8.5% experienced no pain, with 23.5% reporting no injury.
For the male cohort, 38.9% experienced the timing of pain injury on activity
only, whereas 22.2% experienced pain all the time, 16% reported no injury, with
14.2% experiencing sporadic pain and 6.4% experienced no pain at all. For the
female cohort, 33.6% reported no injury, whereas 24.4% experienced the timing
of pain injury on activity only, 22.7% experienced pain sporadically, 10.9%
experienced pain all the time and 8.4% never experienced pain. The details for
timing of injury pain and playing position is summarised in Table 4.9. The
distribution for timing of injury pain and player positions is summarised in

Figures 4.11 (combined cohort), 4.12 (males) and 4.13 (females).
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Table 4.9: Injury Pain of Participants

Timing of Pain Effect of Pain
. . . Affected Missed No Injury
Gender | Position AI.I the Activity Sporadic Never No Injury Missed M|s's_e d Performance | School or
Time Only Matches Training Work
Combined* n =49 n=92 n=50 n=24 n =66 n=287 n =40 n =60 n=5 n =289
ombine (17,4%) (32,7%) (17,8%) (8,5%) (23,5%) (30,9%) (14,2%) (21,4%) (1,8%) (31,7%)
GK* n=7 n=5 n=4 n=1 n=4 n=6 n=1 n=9 n=0 n=5
(33,3%) (23,8%) (19,0%) (4,8%) (19,0%) (28,6%) (4,8%) (42,9%) (0%) (23,8%)
Full Defender n=13 n=35 n=20 n=8 n=16 n=29 n=14 n=22 n=4 n=23
Cohort | —€tender (14,1%) (38,0%) (21,7%) (8,7%) (17,4%) (31,5%) (15,2%) (23,9%) (4,3%) (25%)
e o n=18 n=231 n=15 n=10 n=16 n=232 n=17 n=12 n=1 n=28
Midfielder (20%) (34,4%) (16,7%) (11,1%) (17,8%) (35,6%) (18,9%) (13,3%) (1,1%) (31,1%)
x n=11 n=21 n=11 n=5 n =230 n=20 n=28 n=22 n=0 n=233
Forward (14,1%) (26,9%) (14,1%) (6.4%) (38,5%) (25,6%) (10,3%) (28,2%) (0%) (42,3%)
- n =36 n=63 n=23 n=14 n =26 n =66 n=21 n=233 n=4 n =238
Combined (22,2%) (38,9%) (14,2%) (8,6%) (16,0%) (40,7%) (12,9%) (20,4%) (2,5%) (23,5%)
GK*** n=3 n=5 n=2 n=1 n=1 n=5 n=1 n=4 n=0 n=2
(25%) (41,7%) (16,7%) (8,3%) (8,3%) (41,7%) (8,3%) (33,3%) (0%) (16,7%)
ok n=7 n=21 n=10 n=4 n=28 n=21 n=7 n=9 n=3 n=11
Male | Defender (13,7%) (41,2%) (19,6%) (7.8%) (15,7%) (41,2%) (13,7%) (17,6%) (5.9%) (21,6%)
Midfielder* n=15 n=24 n=6 n=7 n=8 n=24 n=12 n=9 n=1 n=14
anielder (25%) (40%) (10%) (11,7%) (13,3%) (40%) (20%) (15%) (1,7%) (23,3%)
ok n=10 n=13 n=5 n=2 n=9 n=16 n=1 n=11 n=0 n=11
Forwar (25,6%) (33,3%) (12,8%) (5,1%) (23,1%) (41,0%) (2,6%) (28,2%) (0%) (28,2%)
- n=13 n=29 n=27 n=10 n =40 n=21 n=19 n=27 n=1 n=>51
Combined (10,9%) (24,4%) (22,7%) (8.4%) (33,6%) (17.6%) (15.9%) (22,7%) (0,8%) (42,9%)
K n =4 n =0 n =2 n =0 n =3 n=1 n =0 n =5 n =0 n=3
(44,4%) (0%) (22,2%) (0%) (33,3%) (11,1%) (0%) (55,6%) (0%) (33,3%)
ok n=6 n=14 n=10 n=4 n=28 n=28 n=7 n=13 n= n=12
Female | Defender (14,6%) (34,1%) (24,4%) (9,8%) (19,5%) (19,5%) (17,1%) (31,7%) (2,4%) (29,3%)
Midfielder** n=3 n=7 n=9 n=3 n=8 n=8 n=5 n=3 n=0 n=14
arielder (10%) (23,3%) (30%) (10%) (26,7%) (26,7%) (16,7%) (10%) (0%) (46,7%)
F e n=1 n=8 n=6 n=3 n=21 n=4 n=7 n=11 n=0 n=22
orwar (2,6%) (20,5%) (15,4%) (7,7%) (53,8%) (10,3%) (17,9%) (28,2%) (0%) (56,4%)

* % calculated on total number of players in each category (Full Cohort = 281; Male = 162; Female = 119)

** % calculated on total number of players in each position for full cohort (GK = 21; Defender = 92; Midfielder = 90; Forward = 78)

*** % calculated on total number of players in each position for male cohort (GK = 12; Defender = 51; Midfielder = 60; Forward = 39)
**** % calculated on total number of players in each position for female cohort (GK = 9; Defender = 41; Midfielder = 30; Forward = 39)
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Figure 4.41: Timing of pain with injury and playing position for combined
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Figure 4.42: Timing of pain with injury and playing position for male
cohort
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Figure 4.43: Timing of pain with injury and playing position for female
cohort

4.3.4 Effect of Injury Pain

For the combined cohort, 30.9% missed matches as a result of injury, whereas
21.4% had affected performance, 14.2% missed training, 1.8% missed school
or work, with 31.7% reporting no injury. For the male cohort, 40.7% missed
matches as a result of injury, whereas 23.5% had reported no injury, 20.4% had
affected performance, 12.9% had missed training and 2.5% had missed school
or work. For the female cohort, 42.9% had reported no injury, whereas 22.7%
had affected performance, 17.6% had missed matches, 15.9% had missed
training and 0.8% had missed school or work. The details for effect of injury
pain and playing position is summarised in Table 4.9. The distribution of daily
training and player positions is summarised in Figures 4.44 (combined cohort),
4.45 (males) and 4.46 (females).
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Figure 4.45: Effect of pain and playing position for male cohort

59



@ 50

c

©

o

'S 40

j

©

o

%5 30

o

Qo

8

c 20

(O]

bt

(0]

- I I I

0 |
Missed matches Missed training Affected Missed school or No injury
performance work

Effect of pain

B Goalkeeper M Defender M Midfielder ™ Forward

Figure 4.46: Effect of pain and playing position for female cohort

60



CHAPTER 5 - DISCUSSION

5.1. Introduction

Among athletes, musculoskeletal injuries are one of the most common health
issues (Gimigliano et al. 2021). These injuries may have major consequences
for players, including decreased athletic performance, withdrawal from matches
or contests, and financial hardship (Gimigliano et al. 2021). The risk of injury for
football players is showed to be 1 000 times higher than for industrial
occupations that are considered high risk (Hawkins et al. 1999). The playing
position of football players has been understood to have a negative impact on
the prevalence of musculoskeletal injuries (Seow et al. 2020). This study aimed
to explore the prevalence of musculoskeletal injuries by playing position among

elite football players at club level in the Western Cape region.

For the combined cohort, 67.6% of football players reported lower body injuries
and 19.9% of football players reported upper body injuries. Ankle injuries
(29.5%) were the most frequent lower body injuries, and most frequent in all
playing positions, whereas back injuries (7.8%) were the most frequent upper
body injuries. Goalkeepers reported the highest prevalence of back (19%),
shoulder (19%), knee (14.3%) and chest (4.8%) injuries, where landing
(33.0%), collision (23.8%) and shooting (4.8%) mechanisms of injury were most
frequently reported. Defenders reported the highest prevalence of ankle (37%),
head (8.7%) and hip (4.3%) injuries, where tackling (40.2%) mechanism of
injury was most frequently reported. Midfielders reported the highest prevalence
of hamstring (11.1%), foot (10%) and quadriceps (7.8%), where running
(14.4%) and overuse (5.6%) mechanisms of injury were most frequently
reported. Forwards did not report as the most frequent position for any specific
injury type or mechanism of injury, although ankle (26.6%), calf (10.3%), back
(8.9%) and hamstring (7.7%) injuries were most common, with tackling (24.4%)

and running (12.8%) as the most prevalent mechanism of injury in forwards.
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5.2. Demographic Profile of Participants and Risk of Injury

According to Goes et al. (2020), age is a well-established risk factor for
musculoskeletal injuries, and it seems to have an impact on the maijority of non-
contact injuries in team sports (Chia et al. 2022). Although the incidence of
muscle injury increases with age (Ekstrand et al. 2011), younger players are
also found to have a high incidence of injury (Pfirrmann et al. 2016), and that
60% of injuries are sustained by football players under the age of 20 years
(Giga & Gongal, 2003). This was confirmed by Petersen et al. (2000) which
found a high incidence of injury within young players. It was found that the
median Inter quartile range (IQR) average age for the combined cohort was
21.0 (19.0-24.3) years old. This could explain a relatively higher incidence of
injuries found in this study with a relatively younger cohort. However, Naidoo et
al. (2007) found no significant differences in the injury prevalence according to
age. Furthermore, the results of this study found outliers for the combined and
female cohort over the age of 32 years of age, which may contribute to the
injury prevalence rate in the football players. Older players are at a higher risk
of injury in general, as a significant risk factor for strains and other minor
injuries (Arnason et al. 2004). However, this study did not further investigate a

relationship between age and musculoskeletal injuries.

According to Manna et al. (2011), the performance of football players is directly
affected by their physique, as well as their body composition. Furthermore,
Manna et al. (2011) state that football players who have a lower body mass
perform better athletically than those who have an increased body mass. This
can be attributed to better physical conditioning, as a high physical demand is
required for optimal performance (Gabbet et al. 2014). It can be assumed that
football players who have a good physique to body mass ratio will demonstrate
positive performance. This is supported by Krzykala et al. (2008), as they stated
that potential risks and injuries are experienced by football players who are

taller and who have an increased body mass. Tall football players may have a
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larger stride length and frequency, enhancing their speed and overall athletic
potential (Faude et al. 2006). The median (IQR) average height for the
combined cohort was 1.7 (1.6-1.8). According to Faude et al. (2006) the tallest
players were found to have an increased injury risk compared to shorter and

intermediate height football players.

The median (IQR) average Body mass index (BMI) for the combined cohort was
23.6 (21.9-25.4). Dvorak et al (2006) stated that football players who sustained
contact injuries had a higher body weight and were considered obese, this could
agree with the results from this study which found outliers above 32kg/mZ.
These outliers could be at a greater risk of non-contact injuries (Kindermann et
al. 2006), however a previous study by (Anderson et al. 2006) found no effect

of body dimensions on injury risk.

The level of experience of football players shows their level of football maturity
gained over time, the results collected in this study shows that the majority of
players had four or more years of experience (53.4%) and one to twoyears of
experience (16.4%) playing competitive football at a professional and semi-
professional level of football within the Western Cape. A study conducted by
Nascimento et al. (2013) found that football players who has obtained five or
more years of experience were more likely to sustain an injury (69.6%)
compared to football players who have been playing at a high level for a shorter
duration. These results correspond with the findings of this study as the majority
of the combined cohort sustained either upper- or lower body injuries which
could be due to the match and training exposure over years of playing football

at a high level.

Junge et al. (2002) found that the more hours spent training the higher the risk
of injury, however, Lempainen et al. (2014) found that lack of training can cause
sprains, strains and contusions. Most participants trained for one to two hours
(65.4%) and two to three hours (30.6%) daily which would be considered
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optimal to maintain fithess without increasing exposure to risk of injury.
Chomiak et al. (2000) stated that more injuries occurred during competitive
games (59%) than in training, this could be due to increased intensity and
physicality in competitive games (Walden et al. 2005). It appears that the risk of
injury increases as the game progresses (Rahnama et al. 2002). According to
Junge et al. (2002) the more hours trained the higher the risk of injury
specifically in a training setting. A factor that could play a role in the more
prevalent injuries in competitive games compared to training sessions could be
that most local clubs at semi-professional level draw most of their football
players from working class communities which operates on a no-play no-pay
policy for games which could lead football players to continue playing matches
despite being hurt (Naidoo et al. 2007). Most of the injuries encountered during
training and competitive matches are accidental resulting from a football player

or by another football player (Reilly & Sterling, 1993).

5.3. Injury Prevalence by Playing Position

The findings of this study are similar to the findings of Tegnander et al. (2008)
as they stated that ankle sprains (17.2%) were the most prevalent site for
acute- and chronic injuries. Tegnander et al. (2008) found that the number of
ankle injuries has to be addressed to see if it is inadequate rehabilitation or
other risk factors. Giza et al. (2005) found that most minor- and moderate
injuries were predominantly located in the ankle- and knee which shows the
vulnerability of these anatomical locations. Studies determined that the
incidence of non-contact ankle sprain injuries was relatively high (Giza et al.
2003). Most ankle injuries involved a tackle from the side (Andersen et al.
2004). The injured extremity in most cases was found to be weightbearing
(Giza et al. 2003). The status of the injured extremity was found to be a
significant risk factor in contact injuries (Andersen et al 2004). Studies
determined that the incidence of non-contact ankle sprain injury is relatively
high (Giza et al. 2003). The results of this study found that lower body injuries,
specifically ankle (29.5%) injuries were the most prevalent and most injuries
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occurred during competitive matches (55.5%). According to Hawkins et al.

(1999), the results show 67% of all injuries occurred in competitive matches.

The current study has found that the least common anatomical locations for
upper body injuries were head (4.3%) and chest (2.1%), and quadricep (4.3%)
and hip (2.5%) for lower body. This reduced prevalence can be due to these
being some of the lesser used anatomical locations when playing football. Head
injuries were found to be most common for defenders, this agrees with a study
conducted by Jacobson et al. (2007) who found that head injuries were mostly
caused by arial duels, however only 6% of the total playing cohort reported

head injuries across the other playing positions (Jacobson et al. 2007).

5.3.1. Goalkeepers

The results of this study show that goalkeepers experience a high prevalence in
ankle injuries (28.6%), knee injuries (14.3%) and calf injuries (9.5%). In the
results of this study, it was found that goalkeepers had the highest prevalence
of ankle injuries compared to the other playing positions. Knee injuries obtained
by goalkeepers may be due to being vulnerable during goal kicks, catching
arial balls and landing (Orooj et al. 2016). Ankle injury experienced by
goalkeepers may be due to overuse, as they must always be diving, catching
and landing which places strain of the ankle (Clark et al. 2007), however in this
study it was found that no goalkeeper reported overuse as a mechanism of
injury. Dvorak et al. (2006) found that most goalkeeper injuries were due to non-
contact mechanisms. The results from this study found that landing (33%),
collision (23.8%) and shooting (4.8%) were found to be the most common
mechanisms of injury. Most of these results from this study were non-contact
injuries and shooting injuries may have been misunderstood by goalkeepers as

goal kicks.

In the currentstudy, it was found that upper body injuries are common in
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goalkeepers compared to the other playing positions, with back (19%), shoulder
(19%) and chest (4.8%) being the most injured upper body anatomical sites in
this study, and more prevalent in goalkeepers than any other playing position.
Goalkeepers were found to be taller, heavier and carry more weight than the
other playing positions (Clark et al. 2007). The median (IQR) average height for
goalkeepers (1.7(1.6-1.8)) was found to be higher than other playing positions,
however median (IQR) average Body mass index (BMI) for goalkeepers
(23.6(22.2-26.1)) was found to be second to defenders. The results from this
study found that goalkeepers tend to be the tallest and heaviest compared to
other playing positions which is similar to the findings of (Clark et al. 2007).
Another factor contributing to the injuries of goalkeepers are due to the sudden
accelerating and decelerating movements, which is not consistent throughout
the game, in order to prevent the opposing team from scoring a goal (Clark et
al. 2007).

5.3.2. Defenders

The results in this study have found that defenders have shown a high
prevalence of ankle injuries (37%) and knee (9.8%) injuries. These results are
supported by Manaf et al. (2021) as they found that ankle injuries are most
common in defenders, and Ellapen et al. (2014) found that a high prevalence of
injuries occurred in the ankle as well as the knee. Ankle injuries occur in
defenders as they are forced into making tackles and jumping for headers
which leaves their ankles vulnerable while also being in collisions which leaves
them susceptible to contact injuries compared to the more attacking players
(Faude et al. 2006). Contact injuries are common in defenders mainly because
of the combative nature of the position that they play in (Murtaugh, 2009). This
agrees with the results of this study as tackling (40.2%) was the most prevalent
as a mechanism of injury for defenders, more than any other playing position,
followed by collisions (18.5%), which was the second most prevalent. It has also
been reported, by both Ellapen et al. (2014) and Orooj et al. (2016), ankle- and

knee injuries are experienced due to collisions with other players. It was found
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in a study by Mallo et al. (2015) central defenders cover the least total
distance and have the lowest total of intensity sprints Mallo et al. (2015). These
results agree with the results from this study which finds that defenders (7.6%)
have the lowest prevalence of running related injuries. It was found that in the
results of this study that there is a low prevalence of overuse injuries (<6%) for
all playing positions with defenders having the second lowest prevalence of

overuse injuries (3.3%).

5.3.3. Midfielders

This study shows that midfielders presented an increased prevalence in ankle
injuries (24.4%) as well as calf injuries (12.2%), followed by hamstring injuries
(11.1%). Calf, hamstring and quadricep injuries in midfielders are sustained due
to the constant movements that are performed during play, the incidence of
non-contact injuries specifically strains and sprains are relatively high (Giza et
al. 2003). Wide and central midfielders cover the greatest total distance during
competitive matches which puts them at a higher risk of injury (Mallo et al.
2015). The findings of (Mallo et al. 2015) could be related to the results of this
study as midfielders reported the highest prevalence of hamstring (11.1%), foot
(10%) and quadricep (7.8%) injuries, while also having the highest prevalence
of running (14.4%) and overuse (5.6%) mechanisms of injury compared to any

other playing position.

5.3.4. Forwards

Both forwards and midfielders experience ankle injuries due to sudden cutting
or turning maneuvers that they perform during game play. They are required to
use bursts of speed, change of direction and are more susceptible to contact
injuries compared to defenders and goalkeepers (Faude et al. 2006). During
training and competitive matches forwards performed more metabolic power

events than the other playing positions (Mallo et al. 2015). The results of this
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study contradict these findings as it finds defenders and goalkeepers with a
higher prevalence of knee and contact injuries, this could be due to the more
aggressive psychological attributes of defensive players in a South African
context (Naidoo et al. 2007). The results of this study found that forwards did
not report any specific injury type or mechanism of injury as the most prevalent
compared to other playing positions, however ankle (26.6%), calf (10.3%) and
hamstring (7.7%) were the most prevalent sites among forwards, while tackling
(24.4%) and running (12.8%) were reported as the most common mechanism of
injury among forwards. The results of this study contradict the study conducted
by Hawkins and Fuller (1999) where it was reported forwards sustained the
most injuries in the leagues in England and the European championship. The
contrast in the findings could be due to the difference in competitive level or

playing tactics abroad.

5.3.5. Male and Female Injuries

Males were found to be more susceptible to injuries in this study, with 74.7%
reporting lower body injuries compared to 58% females. Similarly, 21.6% of
males reported upper body injuries compared to 17.6% of females. The ankle,
calf, hamstring and knee were the most frequently injured areas for both sexes,
followed by back, shoulder, head and chest injuries for the upper body. These
results are consistent with the findings of Mufty et al. (2015), who found that
males were more susceptible to musculoskeletal injuries, with both males and
females were found to have a high-rate lower body injuries. However, women
are more susceptible to lower extremity injuries, specifically ankle sprains
injuries due to overcompensation (Beynnon et al. 2005), which contradicts the
results found in this study. Furthermore, Sannicandro et al. (2023) found that
female adolescent football players had a higher injury rate than males for lower

extremities, which contradicts the results of this study.
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The higher rate in upper extremity injuries in men can be due to the higher
tolerance for contacts and fouls compared to females (Beynnon et al. 2005).
Male training sessions and competitive matches were found to have more
intensity and played at a higher velocity than that of females, which could make
than more susceptible to injury (Mufty et al. 2015). This is supported in
South Africa due to the higher level of physicality in men’s football (Naidoo
et al. 2007). Due to the physicality in men’s football leagues, the need for
strength training programs is required which may lower the risk of injury in the
upper extremities (Gabbet et al. 2014). For women, there may be less focus
placed on strength training. Thus, more focus is placed on endurance training
and ball skills. This may contribute towards a lack leg strength, ankle mobility,
knee flexibility and strengthening (McQuiliam et al. 2022).

5.4. Mechanisms of Injury

Peterson et al. (2000) that found just over 50% of all musculoskeletal injuries
were caused by contact. Similarly, the results of this study showed that tackling
and collisions were the most commonly reported mechanisms of injuries in
44.8% of football players. The prevalence of these contact injuries was
sustained across all playing positions. This high rate of contact injuries can
further be attributed to the physicality of South African football and competitive
nature of the leagues (Clark et al 2007). However, goalkeepers had low rates of
tackling injuries (4.8%), with the highest rates of collision (23.8%) and landing
(33.3%) injuries compared to all other playing positions. Naidoo et al. (2007)
found that goalkeepers had the highest prevalence of landing injuries, and this
can be due to positional demands where goalkeepers are required to jump and
land more than other playing positions. Midfielders were found to have the
highest prevalence of running (14.4%) related injuries as they were found to

cover the most distance (Giza et al. (2003).

The results of this study found a low prevalence of shooting related injuries,

where it was found that less than 10% of injuries for all playing positions were
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shooting related. Goalkeepers had the highest prevalence (4.8%) this can be
due to goal kicks being classed as a type of shot being taken. Overuse injuries
were also fairly low, with less than 10% of injuries across all playing positions
being overuse related. Overuse injuries are most likely to be sustained in pre-
season compared to in season (Naidoo et al. 2007). Hawkins and Fuller (1999)
found that 67% of injuries occur during in season. The results of this study have
not compared injury rates of in season compared to preseason.

5.5. Circumstances of Injury

According to the data recorded by Hawkins et al. (1999), 67% of all injuries
occurred during competitive matches. During matches sprains and strains were
found to be the most common injury type. The results gathered from this study
agree with the results found by Hawkins et al. (1999), as 55.5% of participants
sustained an injury in a competitive match setting, while only 20.9% sustained
an injury during training. It can be suggested that muscular fatigue may be a
risk factor contributing towards the cause of musculoskeletal injuries (Duncan et
al. 2012). As players become more fatigued, their technical skill performance
seems to decrease (Duncan et al. 2012). This may result in injuries caused to
surrounding players as the player with the ball may not execute movements
with adequate skill and precision. In a study presented by Smith et al. (2016),
they found that mental fatigue also contributes to the delay in response time,
which impacts the speed and accuracy of decision making in football players.
One can assume that if there are many dynamic changes of speed and
direction it can be caused by physical fatigue then an increased risk of muscular

strains and sprains may be experienced.

Playing surface may affect injury risk in football, where it was found that most
injuries occurred on grass (57.7%) and artificial turf (16%). Football is mainly
played on a grass surface in South Africa, which would allow most injuries to

take place on a grass surface. Brukner and Khan (2001) found that harder
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playing surfaces generate greater forces through the musculoskeletal system
compared to grass. This could mean reinforced grass and artificial turf could be
factors contributing to the risk of musculoskeletal injuries. Brukner and Khan
(2001) further state that a good pair of football boots is needed in addition to
features that allow kicking and rapid changes of direction especially on a soft

surface such as grass to reduce injury risk.

A study by Sadigursky found that 66.2% of participants reported that a warm-up
was done prior to the injury occurring. It was found that the FIFA 11+ warm up
program reduced the risk of injury in football players by 30% (Sadigursky et al.
2017). Recent studies indicate that injuries occur mainly during the first 15 and
last 15 minutes of the game which highlights the importance of an appropriate
warm-up and possible fatigue of players (Sadigursky et al. 2017). The results
of this study found that 66.2% of players with injuries had performed a warm-
up, while 10.7% of players reported no warm-up, however exact techniques
during warm up exercises were not assessed in this study. Awareness therefore
needs to be created among players and coaches regarding the quality of the
warm-up session. Most injuries sustained were contact related (44.8%) which
could slightly reduce the effectiveness of using the warm-up and cool down

as an injury prevention technique.

Regarding previous musculoskeletal injuries sustained, strains and sprains
were the most prevalent (32.4%), followed by bruise (14.2%) and overuse
injuries (6%). Increased level of injury to players as the season progresses
emphasizes the importance of controlling the exposure of players to high
intensity training and matches (Fuller et al. 1999). Inklaar et al. (1994) found
previous injury to be a risk factor susceptibility of injury. Hawkins et al. (2002)
argued that approximately 17%-30% of injuries can be attributed to incomplete
recovery of previous injuries at the same sight tending to be more severe after
reinjury. The results from this study found that 74.4% of players reported
previous injury, with goalkeepers, defenders and midfielders reporting more
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than 80%, however forwards had the least prevalence of previous injury
sustained (61.5%). The high prevalence of injury, specifically, lower body
(67.6%) injuries found within the results of this study could consider the high

rate of previous injury (74.4%) as a significant factor.

Barboza et al. (2018) suggested that several studies over the past few decades
have demonstrated that structured exercise programs can help reduce injuries
in team sports. Furthermore, exercise regimens that have been demonstrated
to be successful in reducing sports injuries should be incorporated into the
team's normal training routine, particularly those that concentrate on the
prevention of lower limb injuries. Additionally, regular usage of multicomponent
exercises focused on neuromuscular control is a proven method for preventing
lower limb injuries, such as ankle, knee, and hamstring strains, in team sports
(Hollander et al. 2018). More emphasis should be placed on regular stretching,
warm-ups and cool-downs, adequate rehabilitation and sufficient recovery time
(Junge et al. 2002).

5.6. Validity and Reliability

To increase validity of the data collection instrument, a questionnaire used in
the South African context was adapted from Naidoo et al. (2007). A pilot study
was deployed on amateur football players within the Western Cape to assess
and reduce any participant bias. A sample size calculation was done to ensure
an appropriate representation of the population of elite footballers within the
Western Cape. Data was collected on confounders such as age, training
information, playing surface and player experience. The data was collected
relatively evenly from players representing 14 clubs both at professional and

semi-professional levels in the Western Cape.

There are numerous limitations in the interpretation of the results. A cross-

sectional study may be limited in interpretation and changes over time and may
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not generalized to broader populations and leagues in different regions outside
the Western Cape. The relationship between playing positions and injuries was
analysed based on descriptive data and prevalence of self-reported injuries,
and no statistical correlations and comparisons were conducted. Recency bias
may affect the answers of the participants, as they will most likely recall their
most recent injuries which, potentially under-reporting previous injuries which
could affect the results of the study. The self-reporting nature of a questionnaire
may lead to participant response bias. Due to the use of purposive sampling,
the process could be susceptible to sampling bias as the participants were not
randomly selected. There was also room for research subjectivity, as the
researcher may influence the selection process and interpretation of the data
collected. The football players questionnaire did not assess the playing hours
and exposure times which limits the present study when investigating
prevalence and incidence of injury. The comparison of the study’s results
compared to other studies is made difficult by the adopted definitions of injury
prevalence. Overweight and older players could skew the interpretation of
results. Circumstance of injury was not analyzed relevant to injury prevalence in
different playing positions. All currently active elite football players were

included regardless of experience and training time.

5.7. Future Research

This study suggests that there are opportunities for further research directions
elaborating on the results. The inclusion of a broader population beyond the
borders of the Western Cape region would provide more comprehensive
representation of positional injury in South Africa. Longitudinal studies
following injury risk over time would provide more robust data for validation of
these results. Furthermore, detailed biomechanical- and physiological analysis,
such as movement patterns, load distribution, and fatigue accumulation, could
provide more detailed results into injury mechanisms. Wearable devises and
motion tracking technology could be used to provide real-time training or match

data to analyse injury risk in different playing positions under different
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conditions.

5.8. Conclusion

There is a high prevalence of musculoskeletal injuries among elite football
players within the Western Cape. Injuries are more prevalent in the lower body,
with ankle injuries most common amongst all playing positions. Goalkeepers
reported the highest prevalence of back, shoulder, knee and chest injuries,
mediated predominantly by landing and collisions. Defenders reported the
highest prevalence of ankle injuries, mediated predominantly by contact injuries
such as tackling and collisions. Midfielders reported the highest prevalence of
hamstring and quadriceps injuries, mediated by extensive running and overuse.
Although forwards reported the least frequent injuries across the playing
positions, they showed a range of contact and running related injuries such as
ankle, calf, back and hamstring. Overall, males showed higher prevalence of
injuries compared to females, although the pattern of injuries across playing
positions was similar. Various factors may influence the risk of injury in addition
to playing position, including age, body physique, training intensity, levels of
experience, playing surfaces, number of previous injuries, and number of
competitive matches. These results highlight the need to consider targeted
training and injury prevention strategies adapted to different playing positions to
improve the physiological wellbeing of elite football players within the Western
Cape. Future studies focusing on positional injury prevention strategies and
analysis of biomechanical and physiological demands in different playing

positions are warranted.
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Addend B: P ission Lett
Dear Chairperson
Permission to recruit players from your Football club for a research study.

| am a current Mater’s student in the department of Sport, Recreation and Exercise
Science at the University of the Western Cape, and as part of my research study | am
required to collect data to further my study. My project is entitled: The relationship
between the prevalence of musculoskeletal injuries and playing position among
professional and semi-professional football plyers within the Western Cape.

| would like to recruit players from your football club to participate in my study and
request your permission to be allocated a time slot to have a meeting with the players
in order to explain what the study will be about and allow them time to complete the
questionnaire on a university allocated device with internet access. | will follow the
correct channels of communication for further permissions, i.e. contact the relevant
coaches for player availability. | would like to speak with the players and coach as a
group to explain my study as well as possibly answering any questions they might
have regarding the study before participating in the adapted online questionnaire. This
information will not be shared with anyone outside of the study and will be destroyed
upon completion of the study.

Should you need further information, please contact myself on (t) 074 938 7111 or (e)
3835957@myuwc.ac.za, or alternatively one of my supervisors, Prof. K. Leisegang on

(t) 083 570 8486 or (e) kleisegang@uwc.ac.za, or my co-supervisor Mr Gareth
Smithdorf on (t) 072 672 1288 or (e) gsmithdorf@uwc.ac.za.

Kind Regards
Joshua Albertyn
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UNIVERSITY OF THE WESTERN CAPE
Private Bag X 17, Bellville 7535, South Africa
Tel: +27 21-959 2350 E-mail: 3835957 @myuwc.ac.za

INFORMATION SHEET

Project title: The relationship between the prevalence of musculoskeletal injury and
playing position among professional and semi-professional football players in the

Western Cape

What is the study about?

This is a research study being conducted by Joshua Albertyn from The University of
the Western Cape. You are invited to participate in this research study as you are an
elite professional or semi-professional football player within the Western Cape. This
study aims to determine the relationship between the prevalence of musculoskeletal

injuries and playing position among elite footballers at club level in the Western Cape.

What is required of me to participate in the study?

You will be asked to first read through this information sheet and ask any questions
you may have, and if you agree to participate in the study you will be asked to sign an
informed consent form. Thereafter, you will be required to complete an online
questionnaire through the Google Forms platform. The questionnaire will include your
demographic information (Section A), injury information (Section B) and the
circumstances of the injury (Section C). Completing the questionnaire will take you
between 3-5 minutes to complete. No further information or follow up interview will be

required of you after completing the questionnaire.
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Would my participation in the study be kept confidential?

To maintain confidentiality, no names or participant study identification, or contact
details will be used to link participants to the completed questionnaires. The
researcher will also ensure that the Protection of Personal Information Act (POPIA) is
maintained throughout the study. Data obtained from the study will be kept for 10 years
in a password protected folder before being destroyed as per standard research ethics

practices.

What risks are involved in this research?

There may be some risks involved when completing the online questionnaire in this
research study. | will do my best to minimize the risk involved and assist where needed
in you are experiencing any type of distress whether it be physically, emotionally or
psychologically during the process of your participation in this study. If necessary, an
appropriate referral will be made to a suitable professional for further assistance. The
name and contact details of the researcher will be provided in case of any emergency.
A toll-free mental health helpline contact number will be added if you were to
experience any discomfort during participation in the study. Lifeline South Africa

provides 24/7 free confidential support and can be contacted on (t) 086 132 2322.

What are the benefits of this research?

The benefits to you as the participant include, furthering your knowledge on the topic
of the relationship between the prevalence of musculoskeletal injury and playing
position among professional and semi-professional soccer players within the Western
Cape. This research can directly affect you as the athlete and your community in better
understanding the affect playing position has in obtaining injuries in football. | hope
that this study will help in the development of an injury prevention program and to
create a safer playing environment for all athletes participating in football. This study

was approved by ethics for clearance. The ethics clearance number is HS23/7/26.

Is my participation voluntary and can it be stopped at any time?

Your participation is completely voluntary. You do have the option to not participate in
the study at all. If your choice is to participate in this research study, you may stop
participating at any time. If you decide to not participate in the study or stop your

participation in the study, you will not be penalised in any way or lose any benefit you
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might qualify for.

What if | have a question?

The research is being conducted by Joshua Albertyn of the Department of Sport,
Recreation and Exercise Science at the University of the Western Cape. If you have
any questions related to the research itself, please contact myself on (t) 074 938 7111

or (e) 3835957@myuwc.ac.za. Alternatively, contact my supervisor Prof Kristian

Leisegang on (t) 083 570 8486 or (e) kleisegang@uwc.ac.za, or my co-supervisor Mr
Gareth Smithdorf on (t) 072 672 1288 or (e) gsmithdorf@uwec.ac.za.

Should you have any questions regarding this study and your rights as a research
participant, or if you wish to report any problems you have experienced related to the

study, please contact:

Prof Barry Andrews

Head of Department: Sports, Recreation and Exercise Sciences
University of the Western Cape

Private Bag X17

Bellville 7535

E-mail: bandrews@uwc.ac.za

Prof Anthea Rhoda

Dean: Faculty of Community and Health Sciences
University of the Western Cape

Private Bag X17

Bellville 7535

E-mail: chs-deansoffice@uwec.ac.za
Biomedical Research Ethics Committee
University of the Western Cape

Private Bag X17

Bellville 7535

Tel: 021 959 4111

E-mail: research-ethics@uwc.ac.za
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Tel: +27 21-959 2350 E-mail: 3835957 @myuwc.ac.za

INFORMED CONSENT FORM

Title of Research Project: The relationship between the prevalence of
musculoskeletal injury and playing position among professional and semi-professional

football players in The Western Cape.

This study has been conducted in a language that | understand. All questions that |
have relating to the study have been answered. | understand what my participation will
include, and | agree to participate out of my own choice and free will. | understand that
my identity will remain anonymous and not revealed to anybody. | understand that |
may withdraw from the study at any time without providing a reason and without fear

of negative consequences or loss of benefits.

Bl | agree to participate
[l | do not agree to participate

Name of participant ...

Signature of participant ...
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Addendum E: . .

Section A: Demographic information

1. Gender:
a) Male
b) Female

c) Prefer not to say

2. Age:

3. Body weight (In kgs):

4. Height (In m):

5. Playing position:
a) Goalkeeper

b) Defender

c) Midfielder

d) Forward

6. Playing team:

7. For how many years have you played professional/semi-professional football?
a)1

b) 2

c)3

d) 4+

8. How long do you train on a daily basis?
a) 1 hour or less

b) 1-2 hours

c) 2-3 hours

d) 3-4 hours or more



Section B: Injury information

9. Location of injury (Lower body)
a) Calf

b) Ankle

c) Foot

d) Hamstrings (Back of thigh)

e) Quadriceps (Front of Thigh)

f) Hip

g) None

h) knee

10. Location of injury (Upper body):
a) Head

b) Shoulder

c) Back

d) Chest

e) None

11. Mechanism of injury:
a) Tackling
b) Running
¢) Shooting
d) Collision
e) Landing

f) Overuse

12. What type of injury have you sustained before?
a) Strain or sprain

b) Overuse

c) Ligament rupture

d) Bruise

e) Wound



f) Meniscus rupture
g) Dislocation

h) Concussion

i) Other

13. How often have you been injured over the course of the previous season?
a) 1

b) 2

c)3

d) 4+

14. How many matches were missed as a result of the injury?
a) 1

b) 2

c)3

d) 4+

Section C: Circumstance of injury

15. Was a warm-up done prior to the injury incidence?
a) Yes
b) No

16. On which playing surface did the injury occur?
a) Natural Grass

b) Artificial turf

c) Reinforced Natural Grass

d) Other

17. Did the injury occur during a competitive match or training session?
a) Competitive match

b) Training session

18. When did you experience pain while you were injured?
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a) All the time

b) Not at all

c¢) During physical activity

d) Sporadically (now and then)

19. What effect did the pain have on you?
a) Missed matches

b) Missed training

c) Affected performance

d) Missed school or work

Thank you for your participation.
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