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ABSTRACT
Overuse injuries may represent as much of a problem as
do acute injuries in many sports. This paper reviews key
concepts related to the methodology for recording
overuse symptoms. Results from the FIVB Volleyball Injury
Study were used to compare two different recording
methods. The aim of this paper was to provide
recommendations on how standardised methodology can
be developed to quantify overuse injuries in surveillance
studies. Using beach volleyball data, a ‘‘traditional’’ cohort
study approach using a time-loss injury definition
suggested that injury risk was very low. In contrast, the
data from a survey of past and present pain problems in
the shoulder, knees and low back demonstrated that
these were prevalent. The following recommendations are
made: (1) studies should be prospective, with continuous
or serial measurements of symptoms; (2) valid and
sensitive scoring instruments need to be developed to
measure pain and other relevant symptoms; (3)
prevalence and not incidence should be used to report
injury risk; (4) severity should be measured based on
functional level and not time loss from sports. In
conclusion, new approaches are needed to develop more
appropriate methodology to quantify overuse injuries in
studies.

CRITICAL ISSUES IN SPORTS INJURY PREVENTION
RESEARCH—STUDY DESIGN AND INJURY
DEFINITIONS
The first step in the sequence of sports injury
prevention research, as outlined by van Mechelen
et al in 1992,1 is to describe the magnitude of the
problem in terms of the frequency and severity of
injuries. Typically, a cohort study is used, where a
number of teams or athletes are followed prospec-
tively for one season or longer. The second step is
to map the causes of injuries, to identify their risk
factors and mechanisms. Risk factors are typically
also examined in cohort studies, where the
characteristics of injured athletes can be compared
with athletes without injury.2 The final step in the
injury prevention sequence is to introduce mea-
sures that are likely to reduce the future risk and/or
severity of sports injuries and document whether
they are effective. From an epidemiological stand-
point it is ideal to evaluate preventive measures via
a randomised controlled trial.

However, regardless of the study design used,
the ability to record and report the magnitude of
injuries reliably is a critical factor across all stages
of injury prevention research. To facilitate the
comparison of data between studies from different
sports and levels of performance, standard methods
should be applied. In 2006, following informal

discussions during the 1st World Congress on
Sports Injury Prevention in Oslo in June 2005, the
Fédération Internationale de Football Association
Medical Assessment and Research Centre (F-
MARC) hosted an Injury Consensus Group com-
prising a range of experts involved in the study of
football injuries. This resulted in a consensus
statement published in 2006 aiming to establish
definitions and methodology, implementation and
reporting standards for studies of injuries in foot-
ball and to provide the basis for studies of injuries
in other team sports.3

In the consensus document, an injury was
defined as ‘‘any physical complaint sustained by a
player that results from a football match or
football training, irrespective of the need for
medical attention or time loss from football
activities.’’3 An injury that results in a player
receiving medical attention is referred to as a
‘‘medical attention’’ injury, and an injury that
results in a player being unable to take a full part in
future football training or match play as a ‘‘time
loss’’ injury.3 It is important to recognise that the
consensus paper provides not one but three
different injury definitions: ‘‘any physical com-
plaint,’’ ‘‘medical attention injury’’ and ‘‘time loss
injury.’’ The choice of injury definition will
influence the rate of injury reported in studies, as
players will not always seek medical attention for
physical complaints, and even fewer cases will
result in time-loss injuries. Therefore, it should be
expected that a ‘‘physical complaint’’ definition
will yield a higher injury rate than a ‘‘medical
attention’’ definition, and with a ‘‘time loss’’
definition resulting in the lowest rate.

Based on the same framework, a similar state-
ment has been published for injury recording in
rugby union, taking into account some specific
issues associated with that sport.4 Primarily, non-
fatal catastrophic injuries were added as a third
subgroup of reportable injuries, defined as ‘‘a brain
or spinal cord injury that results in permanent
(.12 months) severe functional disability.’’4

Moreover, in 2007, some members of the Injury
Consensus Group outlined how to deal with the
difficult issue of re-injury, recurrent injuries and
exacerbations when reporting injury rates.5

The 2006 consensus document appears to have
been generally accepted, and the definitions and
principles outlined are in widespread use in many
different sports, judging from the more than 70
citations the paper has received already. In review-
ing these papers, it appears that—of the three
injury definitions outlined in the consensus
paper—the time-loss definition is the one most
commonly used, almost without exception. There
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are probably several reasons for this. One is, as recognised in the
consensus paper, that variations in medical support may create
differences in the incidence of injury reported between studies.
Physical complaints are common among athletes, and unless
someone is available to examine athletes on a daily basis, many
will go unrecorded. The medical attention definition is of course
also highly dependent on the availability of medical support.
Using the time-loss definition permits comparison of data at
different levels of performance, as injuries can be recorded based
on attendance records kept by the coach, a parent or even the
players themselves. Second, some would argue that the time-
loss definition captures the most relevant injuries, those that
directly influence the ability to take part in practice and games.
The design of a typical cohort study, where injuries and their
severity are recorded based on player attendance, is shown in
fig 1.

METHODOLOGICAL CHALLENGES FOR STUDIES ON OVERUSE
INJURIES
One question which follows from this is how appropriate this
methodology is if it is applied to sports with few acute,
traumatic injuries but a preponderance of overuse injuries. In
the 2006 consensus statement, a traumatic injury was defined
as an injury resulting from a specific, identifiable event, and an
overuse injury as one caused by repeated microtrauma without
a single, identifiable event responsible for the injury.3 Others
have included the term gradual onset in the definition of an
overuse injury.

In most cases, it is easy to classify an injury as acute or
overuse, but in some cases it may be less obvious. This is
particularly true when the symptoms have a sudden onset,
although the injury may actually be the result of a long-term
process. For example, an athlete with a stress fracture in the
foot will often report that the symptoms originated during a
specific run, perhaps even from a specific step. This means that
the injury could be classified as an acute injury. Nevertheless,

the actual cause of the stress fracture is overuse over time. These
types of injuries should be classified as overuse injuries.

As illustrated in fig 2, the pathological process is often under
way for a period of time before the athlete notices the
symptoms. It is believed that repetitive low-grade forces
exceeding the tolerance of the tissues cause overuse injuries.
In most cases, the tissue will repair without demonstrable
clinical symptoms. However, if this process continues, the
ability of the tissue to repair and adapt can be exceeded,
resulting in a clinical overuse injury with symptoms. Note that
although, in this example, the athlete did stop training and
consulted the team physician, this is not always the case. Many
overuse injuries are therefore not captured if a time-loss
definition is used to record injuries.

Acute injuries are most common in sports in which the speed
is high, and the risk of falling is great (eg, downhill skiing), and
in team sports where there is much contact between players (eg,
soccer and rugby union). Overuse injuries make up a large
portion of injuries in aerobic sports that require long training
sessions with a monotonous routine (eg, long-distance running,
bicycling or cross-country skiing). But a large number of overuse
injuries also occur in technical sports, in which the same
movement is repeated numerous times (eg, tennis, javelin
throwing, weightlifting and high jumping). However, the
guidelines outlined in the consensus documents3 4 were devel-
oped for football and rugby union; the question is how
appropriate the recommendations are when applied to aerobic
or technical sports where overuse injuries may be expected to
dominate. A hypothetical scenario is shown in fig 3. This
illustrates how—if a time loss injury definition is used—the
injury rate may be recorded as low, despite a high prevalence of
overuse injuries causing significant pain and reduced function.

This paper will use beach volleyball as an example of how
different injury definitions and recording methods can lead to
different conclusions regarding the rate and severity of overuse
injuries over a defined time period. Beach volleyball is a
technical sport with minimal contact between opposing players.
Previous studies have shown that the injury risk, if defined as
the incidence of acute time loss injuries, is low. The 2001 FIVB
(Fédération Internationale de Volleyball) Beach Volleyball
Injury Study showed that the incidence was 3.1 (SE 0.9) per
1000 competition hours and 0.8 (0.2) per 1000 training hours

Figure 1 Example of a typical prospective cohort study design based
on the time-loss definition, where 12 athletes have been followed for one
season, suffering a total of eight injuries. The incidence of time-loss
injuries can be calculated based on training and competition exposure,
and the severity of each injury can be classified according to the duration
of the time-loss period. The same principles are commonly employed in
risk factor studies and intervention studies.

Figure 2 Hypothetical overview of the onset of tissue injury and pain in
a typical overuse injury. Adapted from Leadbetter WB. Cell-matrix
response in tendon injury. Clin Sports Med 1992;11:533–78.
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among players on the World Tour, the highest international
professional level.6 This represents approximately 1/10th to 1/
20th of the injury rate observed in professional football.7 8 The
comparison is corroborated by data from the 2008 Beijing
Olympic Games showing that beach volleyball ranks among the
Olympic sports with the lowest injury risk.9

However, the FIVB Beach Volleyball Injury Study also
showed that a significant number of athletes had sought
medical attention for overuse injuries to the low back, shoulder
and knees.6 In a cross-sectional study on the prevalence of
jumper’s knee in nine different sports, volleyball ranked highest
with 44.6 (SD 6.6)% of players reporting current symptoms.10

Based on their data, Lian et al10 concluded that the high
prevalence, long duration of symptoms and low function scores
suggested that in some sports, jumper’s knee may cause at least
as much impairment for athletic performance as do acute knee
injuries. The prevalence of patellar tendinopathy among beach
volleyball players is not known but is believed to be lower than
the indoor game because the jumping and landing surface is
soft.6

Thus, we compared the results from two different recording
methods, one ‘‘traditional’’ injury registration using a time-loss
injury definition and one survey of past and present pain
problems in the shoulder, low back and knees (see box 1 for
details on the data-collection methods). The aim of this paper is
to (1) review common definitions used in sports injury research,
(2) highlight the need to define overuse injuries differently from
acute injuries for surveillance purposes and (3) provide ideas and
recommendations on how standardised methodology can be
developed to quantify overuse injuries in surveillance studies.
The example of beach volleyball is used, but the principles apply
to any sport where overuse injuries are common.

CASE OF BEACH VOLLEYBALL

Retrospective injury registration
A total of 26 time-loss injuries were reported during the 8-week
competition period. Of these, 14 were acute injuries and 11
overuse injuries (one other; neck pain). Of the 115 players
interviewed, 23 (20%) reported one or more time-loss injuries

during this period, 13 for acute injuries and 10 for overuse
injuries. The incidence of acute time-loss injuries was 4.1 (SE
1.3) per 1000 competition hours and 0.5 (0.2) per 1000 training
hours. The injury rate was higher during matches than during
training (relative risk: 9.0; p,0.001), but there was no gender
difference in total injury rate, nor for beach volleyball
competition or training, warm-up or other training.

Of the 26 time-loss injuries, knee injuries (n = 5, 36%) were
the most common acute injuries and shoulder injuries (n = 5,
42%) the most common overuse injuries.

The severity of the time-loss injuries reported was mild, as
judged by the duration of absence from match/training. Only
two injuries (one acute and one overuse) resulted in an absence
of more than 3 weeks, four injuries resulted in 8–21 days of
absence, four injuries resulted in 4–7 days and the majority, 16
injuries, resulted in 1–3 days of time loss.

Survey of pain problems in the low back, shoulder and knee
The distribution of responses to the questionnaire about low
back, shoulder and knee pain is detailed in table 1. The results
show that as many as one-third of the players reported
symptoms from at least one region during the previous 7 days,
and up to one half during the previous 2 months. When they
were asked to rate their pain level on a 10 cm visual analogy
scale, players who had experienced pain problems during the
previous 2 months rated their current pain level while playing
volleyball at 2.4 (SD 2.0) for the low back and 3.7 (2.1) for the
shoulder. Players reporting to have had symptoms of jumper’s
knee during the past 2 months reported their current VISA
score at 77 (18). Despite this, few players reported to have
missed training altogether, and even fewer reported having
missed tournaments during the same period (table 1).

A total of 56 players (49%) reported pain problems from one
region (low back, shoulder or knees) during the past 2 months,
32 players (28%) from two regions and seven players (6%) from
all three regions (fig 4). Only 20 players (17%) reported no pain
problems from any of these three regions during the previous
2 months. For the past 7 days, 48 players (42%) reported pain
problems from one region, 22 players (19%) from two regions
and four players (3%) from all three regions (fig 4), while 41
players (36%) reported no pain from any of these three regions
during the previous week.

COMPARING DATA FROM THE TWO DIFFERENT RECORDING
METHODS; NO INJURIES BUT PLENTY OF PAIN?
As expected, the data show that the injury definition and data-
collection method used play important roles in determining the
magnitude of injuries in a technical sport such as beach
volleyball. A tentative conclusion based on the ‘‘traditional’’
cohort study approach using a time-loss injury definition would
be that the injury risk is very low. In contrast, the data from the
survey suggest that pain problems are prevalent, predominantly
resulting from overuse injuries in the shoulder, knees and low
back.

A key limitation of the injury registration is that this was
retrospective, asking the players to recall injuries over an 8-week
period. However, although retrospective injuries are prone to
recall bias, prospective registration does not always result in
more complete data, as shown in a recent study among World
Cup skiers and snowboarders.11 In fact, the FIVB Volleyball
Injury Study I from 2001 showed that retrospective injury recall
and prospective registration by tournament medical staff
yielded very similar injury rates, 2.5 time-loss injuries per

Figure 3 Hypothetical example of results from a prospective cohort
study on symptoms of pain and reduced function among 12 athletes
followed for one season. Although a total of eight episodes with
significant symptoms can be observed, only one of these would have
been detected if a time loss definition of injury had been used.

Highlight paper

968 Br J Sports Med 2009;43:966–972. doi:10.1136/bjsm.2009.066936

 on M
arch 13, 2024 by guest. P

rotected by copyright.
http://bjsm

.bm
j.com

/
B

r J S
ports M

ed: first published as 10.1136/bjsm
.2009.066936 on 27 N

ovem
ber 2009. D

ow
nloaded from

 

http://bjsm.bmj.com/


1000 h of competition in the prospective study versus 3.1 in the
retrospective study.6 To minimise recall bias, we limited the
recall period to 8 weeks and used a structured interview format
in which the ability to recall injuries, training and competition
history seemed to be greatly improved by their connection to
specific weekly tournaments and locations.11 12 We therefore
believe that the low incidence of time loss injuries recorded,
approximately 4 injuries per 1000 h of match play and ,1
injury per 1000 training hours, represent reasonable estimates.
Another important limitation of this study design is that
serious, season-ending injuries, for example, anterior cruciate
ligament injuries, were not recorded. Teams that had to
withdraw from competition because of injury before the start
of the Gstaad tournament were not available for interview.
Consequently, the injury rates observed probably represent an
underestimation of the true injury incidence. We know of
individual cases where World Tour participants suffered season-
ending injuries during the 8-week study period, including
serious knee injuries. However, these were few. Consequently,

there is no doubt that the incidence of acute injuries is
considerably lower in beach volleyball than contact team sports,
such as basketball, football, team handball or ice hockey.9 13

In contrast, the pain survey revealed that players reported a
host of pain problems related to the low back, knees or
dominant shoulder. In fact, more than a third of the players
reported pain problems from at least two regions during the
previous 2 months. Only 17% of players reported having
experienced no pain problems from any of the three regions
during the previous 2 months; the corresponding figure for the
past 7 days was also low, only 36% (fig 4). Despite this, few
players reported to have missed training or competition during
the study period, and very few overuse injuries were also
identified in the injury registration which caused more than a
few days of time loss. In most cases, the pain levels reported
were moderate, 2.4 for the low back and 3.7 for the shoulder on
a 0–10 visual analogue scale.

The pain survey represents a fundamentally different
approach to the injury registration, in that players are asked

Table 1 Responses (%) to the various questions related to pain problems in the low back, shoulder
(dominant side only) and knees (‘‘jumper’s knee’’ only) for women (n = 58) and men (n = 57)

Question

Low back pain Shoulder pain Knee pain

Women Men Women Men Women Men

Pain previous 2 months 23 (40%) 26 (46%) 33 (57%) 22 (39%) 14 (24%) 23 (40%)

Pain previous 7 days 13 (22%) 18 (32%) 25 (43%) 15 (26%) 11 (19%) 22 (39%)

Days of missed training

0 46 (79%) 54 (95%) 45 (78%) 43 (75%) 52 (90%) 43 (75%)

1–7 11 (19%) 2 (4%) 11 (19%) 11 (19%) 3 (5%) 9 (16%)

8–30 1 (2%) 1 (2%) 2 (3%) 2 (4%) 2 (3%) 4 (7%)

.30 0 0 0 0 1 (2%) 1 (2%)

Tournaments missed

None 57 (98%) 54 (95%) 54 (93%) 53 (93%) 57 (98%) 53 (93%)

1–3 1 (2%) 2 (4%) 3 (5%) 4 (7%) 1 (2%) 4 (7%)

4–10 0 0 1 (2%) 0 0 0

.10 0 1 (2%) 0 0 0 0

Taking painkillers or anti-inflammatory
medication when playing?

Yes 4 (7%) 6 (11%) 9 (16%) 7 (12%) 6 (10%) 4 (7%)

Figure 4 Venn diagrams depicting the
number of players reporting pain
problems in each of the three regions
during the previous 2 months (left panel)
and 7 days (right panel).
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to recall pain problems, regardless of their effect on participation
and performance. This can be likened to the ‘‘any physical
complaint’’ definition from the 2006 consensus paper. However,
it should be noted that the questions were limited to ‘‘pain,
ache or soreness;’’ other functional limitations which could
represent a physical complaint were not recorded. The ques-
tionnaires were limited to three locations predicted to cause
problems in this group of athletes, that is the low back, shoulder
and knees. These regions were identified based on clinical
experience as well as the 2001 FIVB Injury Study, where overuse
injuries were reported mainly from these three regions.6

Questions relating to other regions, such as fingers, elbow, the
cervical spine or other knee problems than those caused by
jumper’s knee, would probably have resulted in some, albeit
fewer problems reported than for the main predilection sites
among volleyball players.

Another fundamental difference between the beach volleyball
study and most previous studies is that the present study
focused on symptoms, and not on identifying specific injuries.
In fact, the underlying diagnosis was not known, except for
knee problems, which was limited to those caused by jumper’s
knee. One consequence is that we do not necessarily know that
the symptoms result from overuse injuries; low back pain is
common in the non-athletic population, as well.

The same limitations apply to the pain survey as the injury
registration, recall and selection biases. Recall bias—especially
related to the 12- and 2-month questions—can be expected to
be higher than for time-loss injuries. Players with overuse
problems may have been less likely to enter the Gstaad
tournament than the previous tournaments on the tour. The
Gstaad event was the last tournament before the Olympic
Games but did not count towards the Olympic ranking, which
may have led some to stay home to rehab before the Beijing
Games. In other words, as for the time-loss injuries, the data
presented on pain problems can be expected to represent
minimum estimates.

Another limitation of the pain survey is that there are no
validated instruments for the specific purpose of evaluating the
level of physical complaints among athletes. We used a
questionnaire which was originally developed to study the
prevalence of occupational musculoskeletal symptoms14 15 and
later adapted to study the prevalence of low back pain among
athletes.16 We then used the same questions to assess shoulder
and knee pain. However, these are not designed to measure
functional limitations experienced by the players; nor are they
able to capture the level of pain players have experienced over
the course of a season. The exception may be the VISA form,
which does measure pain levels during several different
functional tasks and to a certain extent also detects limited
performance among players who are still competing and
training.

Despite these limitations, it appears safe to conclude that the
injury definition and data-collection methods are critically
important in determining the magnitude of injuries in a
surveillance study. Using a ‘‘traditional’’ cohort study approach
with a time-loss injury definition, it seems that the injury risk in
beach volleyball is very low, while the pain survey suggests that
most players are affected by pain problems from overuse injuries
in the shoulder, knees or low back.

RECOMMENDATIONS ON METHODOLOGY TO QUANTIFY
OVERUSE INJURIES IN SURVEILLANCE STUDIES
Based on our experience from beach volleyball, it seems clear
that a novel approach is needed to be able to quantify the

problem of overuse injuries among athletes. This is particularly
important in sports where overuse injuries are expected to
dominate, that is aerobic sports and technical sports, if we are to
present a valid representation of the injury problem. However,
it is also possible that the magnitude of overuse injuries and
complaints in high-speed and contact sports is underestimated
when the traditional methodology with a time-loss definition is
used to record injuries.

The following recommendations are made.

Studies should be prospective—with continuous or serial
measurements
In the example from beach volleyball, the prevalence of pain
problems was measured retrospectively in active players during
one specific event. A similar approach has been used in previous
cross-sectional studies.10 16 The main limitations of this
approach have been addressed above, mainly recall and selection
biases. To minimise these, we suggest that a prospective study
design is used as illustrated in fig 5, following a predefined group
of athletes with serial measurements of symptoms and
function. Ideally, symptoms should be monitored continuously,
but in most cases this is not possible for practical reasons. A
more realistic approach is to assess the current level of
symptoms at regular intervals—for example, once a week or
once a month. The frequency would depend on how much
symptoms are expected to fluctuate and the duration and size of
the study. The same principles should be applied not just in
phase 1 studies on injury magnitude, but also in cohort studies
on risk factors and intervention studies. Note that if the
symptoms recorded are prevalent in the general population it
may be necessary to include non-athletic or other relevant
control groups in studies. Otherwise, it will not be possible to
attribute the symptoms observed to athletic participation.

Valid and sensitive scoring instruments need to be developed
The objective is to detect what is referred to as ‘‘any physical
complaint’’ that results from sports participation. Pain may be
regarded as the main symptom of overuse injuries. However,
pain is not the only symptom, and other domains of

Figure 5 Schematic of possible prospective cohort study to assess
physical complaints in a cohort of athletes. The vertical dotted lines and
arrows denote periodical surveys where each athlete scores his level of
pain problems, functional limitations and any performance effects from
overuse injuries.
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Box 1 How the data were collected

FIVB Injury Study II
The data were collected as part of the FIVB Injury Study II during the FIVB World Tour Grand Slam tournament in Gstaad, Switzerland from
21 July to 27 July 2008. The first part of the study consisted of a retrospective registration of all injuries incurred from 26 May to 20 July,
that is until the start of the event in Gstaad. The second part of the study consisted of a self-completion survey covering past and present
pain problems to the low back, shoulder and knees.
The players were informed about the purposes and requirements of participation in the study during the technical meeting, which all the
teams were required to attend. They were invited to contact the research group for a 15–20 min interview at a time suitable for them, and
they were informed that participation was voluntary. They were also assured that the information provided could not be traced back to the
individual, team or country. Care was taken not to disturb the athletes in their preparation for matches or during recovery.
Among the 128 players qualified for the main draw, a total of 115 players consented to take part in the study (58 of 64 female players and
57 of 64 male players; overall response rate 90%).

Retrospective injury registration
The format of the retrospective injury registration was personal interviews with the players, where they were first asked to recall their
exposure during the previous 2-month period (all tournaments played and training volume, beach volleyball and fitness training) based on a
structured form based on the week-by-week competition calendar for the World Tour season for men and women, respectively. They were
then interviewed about any new or recurrent injuries identified during this period.
The injury registration period covered 8 weeks of training and competition. During this period, seven tournaments for women and men were
held on the World Tour, and players may also have participated in other national or regional tournaments. The World Tour tournaments were
formatted either as a 32-team double elimination bracket or with an initial pool play phase followed by a single elimination bracket. A team
could play between two and eight matches in the main tournament each week. In addition, before the main draw of each tournament a 2-
day qualification tournament was played in which 30–50 teams competed for eight spots in the main draw. The average duration of matches
as recorded on the score sheets from the FIVB World Tour tournaments in question was 50 min for men and 44 min for women (range 28 to
93 min).
The injury definition used for this part of the study was ‘‘any injury causing cessation of the athlete’s participation in competition or training
for at least 1 day following the onset of injury.’’ For each injury the player had sustained, the following information was collected: (1) type of
activity (whether the injury occurred in a match, during warm-up for a match, during beach volleyball training, or during strength training or
other conditioning training); (2) whether it was an acute injury (with a sudden onset) or an overuse injury (with a gradual onset); (3) injury
type (concussion, contusion, sprain, strain, tendinopathy, dislocation, fracture, skin wound, other); and (4) injured body region. Also, the
time to return to play was recorded as the time it took until the athlete was fully able to participate in matches and comply with all
instructions given by the coach during training.
Exposure was recorded retrospectively for each week, including the number of matches played (including qualification matches for a World
Tour event main draw, or participation in other non-World Tour events), the number of hours of beach volleyball training and other forms of
training (strength and conditioning). The total exposure was estimated based on the average match duration on the World Tour (see above)
at 2422 h of competition and 8710 h of training.

Survey on pain problems
The second part of the study was a self-completion questionnaire focusing on overuse problems in the low back, dominant shoulder and
knees (jumper’s knee, patellar tendinopathy). The questionnaire was developed form a previous study on low back pain problems in rowing,
orienteering and cross-country skiing based on standardised Nordic questionnaires that had been developed and validated to study the
prevalence of occupational musculoskeletal symptoms.14 15 This questionnaire includes questions on low back pain (defined as ‘‘pain, ache
or soreness in the low back, with or without radiating pain to the gluteal area or the lower extremity’’). The form also includes a full-figure
outline of the posterior body where the low back was shown as a hatched area covering the lumbar region. Based on this form, similar
questionnaires were developed asking about shoulder pain (defined as ‘‘pain, ache or soreness in the dominant shoulder, with or without
radiating pain to the upper extremity’’) and knee pain (defined as ‘‘pain, ache or soreness in the quadriceps and/or patellar tendon’’). In other
words, each player completed three similar questionnaires, one for each region. The definitions of low back and shoulder pain were shown
prominently on the first page of each questionnaire, while the concept of patellar/quadriceps tendon pain was explained by pointing to and
palpating the relevant tendon regions before the athletes began completing the questionnaires.
The standard questions based on the Nordic questionnaire included the following:
c Have you experienced low back/shoulder/knee pain during the previous 2 months?
c Have you experienced low back/shoulder/knee pain during the previous 7 days?
c How many days of training have you missed because of low back/shoulder/knee pain during the past 12 months?
c How many tournaments have you missed because of low back/shoulder/knee pain during the past month?
c Do you currently take pain killers or anti-inflammatory medication when you play because of shoulder pain?
c If you do have shoulder pain while playing, how intense is the pain usually? Please indicate by placing X on the line below (10 cm visual

analogue scale from ‘‘No pain’’ (0) to ‘‘Worst pain possible’’ (10)0.
In addition, players were asked to self-record their Victorian Institute of Sport Assessment (VISA) scores for both knees.21 This is a validated
pain and function index with a high score of 100 (no symptoms) and low score of 0 (maximum symptoms) that has been developed
specifically for this purpose and has been shown to be a valid measure of symptoms.21
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impairment and disability should be included if the goal is to
describe the consequences experienced by the athlete.
Depending on the injury location, other problems could include
swelling, instability, reduced strength, limited range of motion,
reduced agility and other functional limitations affecting
athletic performance. In health research, questionnaires have
been developed to measure health-related quality of life using
multidimensional outcome measures that include domains of
physical, mental and social health and measures of function and
disability. For example, a variety of different joint-specific
scoring instruments have been developed for the knee (eg, the
Knee injury and Osteoarthritis Outcome Score (KOOS),17

International Knee Documentation Committee (IKDC),18 the
shoulder (eg, Constant Murley Score (CMS),19 American
Shoulder and Elbow Surgeons evaluation form (ASES)20 and a
number of other joints and regions. However, most scoring
instruments have been developed to assess treatment outcomes
in non-athletic patient populations. Although they may have
been shown to be valid, reproducible and sensitive in this
setting, their use cannot necessarily be extended to the
monitoring of overuse injuries in athletes. It is likely that new
instruments need to be developed for this specific purpose.
Whether these need to be specific to each region or joint remains
to be seen, perhaps it will be possible to develop general scoring
instruments to measure the level of pain and functional
limitations experienced by athletes. Regardless, scoring instru-
ments should be completed by the athletes themselves, and
developing internet-based solutions and perhaps even methods
based on text messaging could make it easier and more
convenient to participate in studies.

Prevalence and not incidence should be used to report injury risk
The ‘‘traditional’’ measure of injury risk is incidence, the
number of new cases during a specific period of exposure.
However, overuse injuries and pain problems such as low back
pain and jumper’s knee are often chronic, with periods of
remission and exacerbation. For example, Lian et al10 showed
that 44% of volleyball players were affected by jumper’s knee.
However, their data also showed that the average duration of
symptoms for athletes with jumper’s knee was 32 months, and
only 25% had developed the condition during the same season.
Therefore, prevalence, the proportion of athletes affected by
problems at any given time, is a more appropriate measure of
the magnitude of injuries than incidence. With serial measure-
ments, it should be possible to report, for example, average
values over the course of the season and even compare different
stages of the season.

Severity should be measured based on functional level and not
time loss from sports
As illustrated by the beach volleyball data presented above, the
duration of time loss from sports is not an appropriate measure
of injury severity. If valid and sensitive scoring instruments can
be developed, it should be possible to express the functional
level or performance limitation of an athlete in relation to full
function. For example, although the limitations of the VISA
score have been addressed above, this scoring instrument is an
example of how function can be scored from 100% to 0%.

It should be noted that there are no fundamental differences
between these recommendations and those presented in the

consensus statement on injury recording in football.3 Rather,
the present guidelines represent an extension of these, with a
particular focus on how these could be applied when the
purpose is to study overuse injuries in sports.

In conclusion, new evidence suggests that overuse injuries
may represent as much of a problem in many sports as do acute
injuries. New approaches are needed to develop more appro-
priate methodology to quantify overuse injuries in studies
across all phases of injury prevention research.
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ABSTRACT
Background First-aid is a recommended injury 

prevention and risk management strategy in community 

sport; however, little is known about the sport-specifi c 

competencies required by fi rst-aid providers.

Objective To achieve expert consensus on the 

competencies required by community Australian Football 

(community-AF) sports trainers.

Study design A three-round online Delphi process.

Setting Community-AF.

Participants 16 Australian sports fi rst-aid and 

community-AF experts.

Outcome measures Rating of competencies as either 

‘essential’, ‘expected’, ‘ideal’ or ‘not required’.

Results After Round 3, 47 of the 77 (61%) 

competencies were endorsed as ‘essential’ or ‘expected’ 

for a sports trainer to effectively perform the activities 

required to the standards expected at a community-AF 

club by ≥75% of experts. These competencies covered: 

the role of the sports trainer; the responsibilities of 

the sports trainer; emergency management; injury 

and illness assessment and immediate management; 

taping; and injury prevention and risk management. 

Four competencies (5%) were endorsed as ‘ideal’ or 

‘not required’ by ≥85% of experts and were excluded 

from further consideration. The 26 competencies where 

consensus was not reached were retained as second-

tier, optional competencies.

Conclusions Sports trainers are important members of 

on-fi eld fi rst-aid teams, providing support to both injured 

players and other sports medicine professionals. The 

competencies identifi ed in this study provide the basis 

of a proposed two-tiered community-AF–specifi c sports 

trainer education structure that can be implemented 

by the peak sports body. This includes six mandatory 

modules, relating to the ‘required’ competencies, and a 

further six optional modules covering competencies on 

which consensus was not reached.

INTRODUCTION
It is now widely accepted that injuries, includ-
ing serious ones, can occur during participation 
in community Australian Football (community-
AF)1–3 and that injury prevention strategies, includ-
ing the provision of appropriate fi rst-aid, should 
be adopted.4 5 Previous studies have described 
the fi rst-aid policies and associated practices of 
community-AF clubs6 7 and other Australian 
community sports clubs.8–10 Internationally, the 
qualifi cations, experience or knowledge of fi rst-
aid providers have been described across a range 
of sports and settings.11–13

First-aid providers are an important component 
of on-fi eld injury management teams, providing 

support to both injured players and other sports 
medicine professionals. However, to our knowl-
edge, no studies have been published in the 
peer-reviewed literature reporting the specifi c 
competencies – defi ned as the knowledge, skills 
and attitudes needed to effectively perform the 
activities required to the standards expected – 
required for fi rst-aid providers in any community 
sport setting.

The Australian Football League (AFL), the national 
governing body for AF, considers sports trainers (ie, 
fi rst-aid providers) part of the fabric of every club 
and that they play a key role in player preparation 
and safety at all levels. However, community-AF 
clubs, like their counterparts in other sports, have 
experienced considerable diffi culty in recruiting 
and retaining suitably competent sports trainers.6 7 
The AFL believes that the lack of community-AF–
specifi c relevance of the currently available sports 
trainer education courses is a key factor contribut-
ing to this diffi culty. As a consequence, the AFL also 
believes that potential community-AF sports train-
ers are reluctant to attend currently available edu-
cation courses because they are perceived as time 
consuming, costly, including/focusing too much on 
some irrelevant content and not including/focus-
ing enough on some relevant content. This article 
identifi es the competencies that experts agree are 
required by community-AF sports trainers and pro-
poses a community-AF–specifi c competency-based 
sports trainer education structure.

METHODS
A Delphi technique14 was used to reach consensus 
among a panel of experts without engaging them 
in direct discussions.15 The Delphi technique is 
an anonymous process where experts communi-
cate their opinions and knowledge, see how their 
evaluation of the issue aligns with others and 
reconsider and change their opinions, if desired, 
after viewing the fi ndings of the group’s delibera-
tions.16 One advantage of the Delphi technique 
over other forms of consensus building (eg, com-
mittee meetings or focus group discussions) is that 
participants cannot be intimidated or inhibited 
from expressing their views by the presence of 
stronger or more hierarchically senior individuals 
who can dominate direct discussions.17 The major 
disadvantage of the indirect Delphi communica-
tion process is that participants cannot question 
or request further information or clarifi cation 
from each other.

The University of Ballarat Human Research 
Ethics Committee approved the study proto-
col, which adhered to the fundamental Delphi 
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principles of providing feedback to participants between rounds 
while maintaining the anonymity of participants.

Expert panel formation
The project team (comprising both authors, two communi-
ty-AF administrators, an AF-specialist sports physician and an 
AF-specialist physiotherapist) identifi ed a panel of 18 people 
from across Australia whom they believed had suffi cient cur-
rent involvement, experience, qualifi cations and knowledge in 
community-AF and sports trainer–related activities to be con-
sidered ‘experts’. These experts were initially informed about 
the study through an email from an AFL representative and 
recruited through a subsequent email invitation from a member 
of the research team.

The 16 experts who agreed to participate in the study included 
seven community football administrators; six sports trainers or 
medical offi cers in community-AF; two sports trainer educa-
tors; and one parent/coach. To confi rm their expertise, the 16 
panel members completed an online background questionnaire 
including items about their age and gender and 10 fi ve-point 
scales (none, a little, some, a lot, very extensive) to self-rate their 
current involvement, experience, qualifi cations, knowledge and 
overall expertise in community-AF and sports trainer–related 
activities.

Questionnaire development and administration
For all three Delphi rounds, questionnaires were developed 
using SurveyMonkey software (http://www.surveymonkey.
com), and panel members were emailed the hyperlink to the 
online questionnaire. Panel members were given up to 14 days 
to complete each questionnaire, and non-responders were sent 
up to two email reminders. There was a break of approximately 
2 weeks between each round, and the whole process was con-
ducted between August and October 2009.

Round 1
Round 1 of the Delphi was used to identify all the competen-
cies that community-AF sports trainers should have in an ‘ideal 
world’. An initial list of 74 competencies – organised into seven 
categories: role and importance (4 competencies); responsibili-
ties (10); emergency management procedures and responses (5); 
injury and illness assessment and management (26); taping (5); 
injury prevention and risk management (16); and health promo-
tion (8) – was developed based on: (1) a review of the nature and 
site of injuries to community-AF players; (2) current content of 
the Sports Medicine Australia and the Australian Rugby League 
sports fi rst-aid/sports trainer education courses; and (3) the 
project team’s expertise. Panel members were asked to: decide 
if, and how, each competency should be changed; comment 
generally on each competency; and suggest additional compe-
tencies. They were informed that their comments would be 
shared anonymously, through a summary report of the results 
of Round 1, with the panel during Round 2. The information 
gathered in Round 1 was collated and reviewed, and suggested 
changes/additions were included, if agreed as relevant by the 
members of the project team, in a revised list for Round 2.

Round 2
In Round 2, a revised list of 77 competencies within the same 
categories was circulated to the panel members who were 
asked to rate each competency as either:

ESSENTIAL – all qualifi ed sports trainers must have this  ▶

competency and no community-AF practice/training or 

match can go ahead unless someone with this competency 
is present.
EXPECTED – all qualifi ed sports trainers should have this  ▶

competency.
IDEAL – in an ideal world where money, time and other  ▶

resources are unlimited, it would be good if a qualifi ed 
sports trainer had this competency.
NOT REQUIRED – if a sports trainer had this competency  ▶

it would be of no value or use to the individual trainer or to 
the club/players they provide services to.

Panel members were encouraged to explain why they had 
given a competency a particular rating.

Round 3
In Round 3, panel members received a de-identifi ed summary 
of the Round 2 competency ratings and explanations and were 
asked to re-rate each competency using the same criteria. This 
gave them an opportunity to change their rating after refl ect-
ing on the outcomes of Round 2.

Figure 1 provides an overview of the three-round Delphi 
process used in this study.

Data analysis
Data from all three Delphi rounds and the background ques-
tionnaire were downloaded from SurveyMonkey and trans-
ferred into SPSS. Percentages were generated for each rating 
across each competency.

Compilation and use of the fi nal list of competencies
In the literature, 75% agreement has been frequently accepted as 
the minimum level to represent consensus18 and the same was 
adopted in this study. Given this study aimed to propose a com-
munity-AF–specifi c sports trainer education structure, three 
levels of consensus were applied. A competency was accepted 
as ‘required’ by a sports trainer to effectively perform the activi-
ties required to the standards expected at a community-AF club 
if ≥75% of the participants in Round 3 rated it as ‘essential’ or 
‘expected’ – these competencies were included as mandatory 
in the sports trainer education structure. To err on the side of 
including rather than excluding a relevant competency, the 
threshold level of agreement for excluding a competency was set 
higher. A competency was accepted as ‘not required’ if ≥85% of 
the participants in Round 3 rated it as ‘ideal’ or ‘not required’ – 
these competencies were excluded from the education structure. 
All competencies that were neither ‘required’ nor ‘not required’ 
were included as optional in the education structure.

RESULTS
Profi le of the expert panel
Thirteen (81%) of the 16 panel members were aged 40–59 years 
and 15 (94%) were men. The self-reported ratings of current 
involvement, experience, qualifi cations, knowledge and over-
all expertise in community-AF and sports trainer–related 
activities are summarised in table 1. All of those who self-
reported having a little/some (n=7) overall expertise in sports 
trainer–related activities also reported having a lot/very exten-
sive overall expertise in community-AF. The following free-
text responses provide an indication of the relevant expertise 
of some panel members.

One panel member described his expertise in community 
football as: “I have committed a life time to the . . . (name 
removed) . . . Football Club and the care and treatment of its 
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players and injuries at all levels of the club. The . . . (name 
removed) . . . Football Club is a ‘way of life’ for me and not 
simply a weekend past time. Apart from the core sports train-
ers duties, I have actively involved myself in other club activi-
ties that benefi t the club.” Another responded “I have been 
involved in community football for approximately 40 years as 
a player, coach and administrator”.

One panel member described his expertise in sports trainer–
related activities as: “Very high, as I work with physios orga-
nising rehab programs for players. Taping players for training 
and game days, the standard has to be good. Have had expe-
rience with AFL teams so you have to be consistent. Have a 
good knowledge of how to treat and prevent injuries, how to 
stretch effectively before and after the game. Also conduct 
taping nights for other trainers throughout the . . . (name of 
region removed) . . .”

Based on Round 1, the number of competencies was increased 
from 74 to 77 for Rounds 2 and 3. Two new competencies were 
added and one existing competency was divided into two 
separate competencies. Some minor wording changes (eg, the 
word ‘immediate’ added in front of the term ‘injury manage-
ment’ and adding or deleting examples) were also made to 10 
competencies. Although some panel members suggested delet-
ing some competencies from the original list, these suggestions 

were not acted upon because the purpose of Round 1 was to 
build a comprehensive list, not to reduce it.

Of the 77 competencies circulated in Round 3, there was 
consensus that 47 (61%) of them were ‘required’ by a sports 
trainer at a community-AF club. There was also consensus 
that four (5%) competencies were ‘not required’. There was no 
consensus on the remaining 26 competencies.

Within the ‘role and importance’ category, there was con-
sensus that three of four competencies were ‘required’ (table 2) 
compared with 8 of 10 ‘responsibilities’ competencies (table 3); 
all ‘emergency management procedures and responses’ com-
petencies (table 4); 22 of 26 ‘injury and illness assessment and 
management’ competencies (table 5); all ‘taping’ competencies 
(table 6); 2 of 17 ‘injury prevention and risk management’ com-
petencies (table 7); and none of the ‘health promotion’ compe-
tencies (table 8). All ‘not required’ competencies were in the 
health promotion category.

The Round 2 free-text explanations suggest that, when a 
competency was rated as ‘ideal’ or ‘not required’, the com-
petency was often considered beyond the scope of the sports 
trainers’ role. For example, one panel member commented “I 
see the trainers’ main role is managing injuries when they hap-
pen and the safety of the person injured. The role of injury 
prevention and risk management is the role of other people”, 

Figure 1 Overview of the Delphi process used in this study.
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whereas another succinctly reported “Health promotion is not 
our job.” Some competencies that some panel members rated 
as ‘ideal’ or ‘not required’ were considered the responsibility 
of others such as the governing association, club administra-
tors or coaches: “Many of these areas will be covered by oth-
ers within the club, from team managers, coaches to fi tness 
coaches depending on the setup of the club. It is unrealistic and 
rare to have a sports trainer looking after all of these areas” 
and “In some places, all games are played on the same ovals so 
the association does ground checks for safety.”

Proposed community-AF–specifi c sports trainer 
education structure
Based on the results of Round 3, fi gure 2 illustrates a proposed 
two-tiered community-AF–specifi c sports trainer education 
structure. The fi rst tier (Sports Trainer) consists of six mandatory 
modules (The Role of the Sports Trainer 1; The Responsibilities 
of the Sports Trainer; Emergency Management; Injury and 
Illness Assessment and Immediate Management 1; Taping; and 
Injury Prevention and Risk Management 1) and includes the 47 
‘required’ competencies from this study. Sports trainers at a com-
munity-AF match or practice session would be expected to have 
completed all mandatory modules. The second tier consists of 
six optional modules (Health Promotion; Player Performance and 
Welfare; Playing Environment and Equipment; Injury Prevention 
and Risk Management 2; The Role of the Sports Trainer 2; and 
Injury and Illness Assessment and Immediate Management 2). 
Community-AF sports trainers would be encouraged to complete 

Table 1 Delphi experts’ self-rating of their current involvement, experience, qualifi cations, knowledge and overall expertise in community-AF 
and sports trainer–related activities compared with a member of the general public

  

Self-rating compared with that of a member of the general public

Community-AF Sports trainer–related activities

Current 
involvement Experience Qualifi cations Knowledge

Overall 
expertise

Current 
involvement Experience Qualifi cations Knowledge

Overall 
expertise

n %  n %  n %  n %  n %  n % n % n % n % n %

None 0 0 0 0 0 0 0 0 0 0 1 6 0 0 2 12 0 0 0 0
A little 0 0 0 0 0 0 0 0 0 0 3 19 3 19 3 19 0 0 2 12
Some 1 6 0 0 1 6 1 6 1 6 3 19 3 19 2 12 6 37 5 31
A lot 4 25 5 31 8 50 8 50 8 50 2 12 2 12 2 12 3 19 3 19
Very extensive 11 69  11 69  7 44  7 44  7 44  7 44  8 50  7 44  7 44  6 37

AF, Australian Football.

these optional modules. The specifi c competencies included in 
each module are shown in fi gure 2 using competency numbers 
cross-referenced to tables 2–8.

DISCUSSION
Although the original list of competencies circulated in Round 1 
was comprehensive, the real value of the Delphi process was 
in Round 3. Through the consensus process, the responses of 
panel members were able to be used to categorise the original 
77 competencies into: 47 ‘required’ competencies, 26 ‘optional’ 
competencies and four ‘not required’ competencies.

Table 2 Delphi Round 3 responses to sports trainers’ competencies 
related to role and importance (n=16)

Competency number 
and name  

Consensus 
(%)  

Essential 
(n)  

Expected 
(n)  

Ideal 
(n)  

Not required 
(n)

A sports trainer involved with a community-AF club should understand the role and 
importance of
  (1) Immediate injury 

management
94 14 1 1 0

 (2) Injury prevention 87 12 2 2 0
 (3) Safety 87 10 4 2 0

 (4) Risk management 69  7  4  4  1

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as 
Essential or Expected, above which a competency was accepted as ‘required’ 
by a sports trainer to effectively perform the activities required to the standards 
expected at a community-AF club.
AF, Australian Football.

Table 3 Delphi Round 3 responses to sports trainers’ competencies related to responsibilities (n=16)

Competency number and name  Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community-AF club should understand the responsibilities of a sports trainer in the context of AF including
 (5) Referrals to healthcare professional 94 9 6 1 0
 (6) First-aid equipment 94 13 2 1 0
 (7) First-aid facilities 87 8 6 2 0
 (8) Legal responsibilities 87 6 8 2 0
 (9) Injury management 87 12 2 2 0
 (10) Injury prevention 87 12 2 2 0
 (11) Record keeping 87 5 9 2 0
 (12)  Relationships and communication with players, 

coaches, administrators, umpires and healthcare 
professionals

81 6 7 3 0

 (13) Preparticipation medical history and information 68 6 5 5 0
 (14) Health promotion  56  0  9  3  4

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as Essential or Expected, above which a competency was accepted as ‘required’ by a sports 
trainer to effectively perform the activities required to the standards expected at a community-AF club.
AF, Australian Football.
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The competencies that were categorised as ‘required’ by 
sports trainers to effectively perform the activities to the 
standards expected at community-AF clubs could, for the 
purposes of education and accreditation, justifi ably be consid-
ered mandatory. These competencies tended to be related to: 
understanding the role and responsibilities of a sports trainer 
in a community-AF club; assessing, responding to and appro-
priately managing community-AF–related emergencies; and 
assessing and managing common (lower limb injuries, open 
wounds injuries, soft tissue injuries) and uncommon but seri-
ous (an unconscious casualty, airway or respiratory distress) 
community-AF–related injuries. This is consistent with a risk 

assessment/management approach where the high-frequency 
(or likelihood), low or medium consequence injuries and 
low-frequency, severe consequence injuries are given highest 
priority.19

The fact that no consensus was reached on 26 competen-
cies is also important and suggests that the panel considered it 
desirable but not necessary for community-AF sports trainers 
to have these competencies, and they could therefore legiti-
mately be considered ‘optional’ in any education structure. 
These competencies tended to be those more related to: assess-
ing and managing non-community-AF–related injuries that 
happen infrequently in a community-AF setting (eg, burns 

Table 4 Delphi survey 3 responses to sports trainers’ competencies related to emergency management procedures and responses (n=16)

Competency number and name  Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community Australian Football club should be competent in Emergency Management Procedures and Responses including
 (15) Calling an ambulance 100 12 4 0 0
 (16)  On-fi eld assessment – stop, talk, observe, touch, 

active movement, passive movement, skills test
94 14 1 1 0

 (17)  On-fi eld communication – signals, team work, 
umpires

94 12 3 1 0

 (18)  Understanding priorities – danger, response, airway, 
breathing, circulation

94 15 0 1 0

 (19)  Transporting casualties – lifts, carries, stretcher 
(pole, scoop)

94 13 2 1 0

 (20)  Emergency planning – access to telephone, venue 
access for emergency vehicles, fi rst-aid equipment, etc

84 11 4 1 0

Table 5 Delphi survey 3 responses to sports trainers’ competencies related to injury and illness assessment and immediate management (n=16)

Competency number and name  Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community-AF club should be competent in Injury and Illness Assessment and Immediate Management in relation to
 (21) Spinal/neck injuries 94 12 3 1 0
 (22) Concussion and brain injuries 94 12 3 1 0
 (23) Unconscious casualties 94 13 2 1 0
 (24) Dislocations 94 12 3 1 0
 (25) Teeth and jaw injuries 94 9 6 1 0
 (26) Open wounds and abrasions 94 12 3 1 0
 (27) Soft tissue injuries – rest, ice, compression, elevation and referral 94 13 2 1 0
 (28) Bleeding 94 14 1 1 0
 (29) Fractures 94 13 2 1 0
 (30) Dehydration 87 7 7 2 0
 (31) Shock 87 6 8 2 0
 (32) Lower limb injuries – knees, ankles, feet, hamstring and Achilles 87 10 4 2 0
 (33) Shoulder injuries 87 10 4 2 0
 (34) Upper limb injuries – elbow, forearm, wrist and fi ngers 87 10 4 2 0
 (35) Nose injuries 87 9 5 2 0
 (36) Eye injuries 87 9 5 2 0
 (37)  Medical conditions – asthma, diabetes, epilepsy, heart conditions 

and stroke
87 8 6 2 0

 (38)  Airway/respiratory distress (including choking, airway obstruction 
and asthma)

87 13 1 2 0

 (39) Cardiopulmonary resuscitation (including defi brillation) 81 11 2 3 0
 (40) Ear injuries 75 5 7 4 0
 (41) Severe allergic reactions – anaphylaxis 75 7 5 4 0
 (42) Infection control – communicable diseases 75 2 10 3 1

 (43) Extremes of temperature 69 3 8 4 1
 (44)  Trunk injuries – internal organs, genitals, ribs, chest, thorax and 

back
69 5 6 5 0

 (45) Overuse and chronic injuries 62 1 9 6 0
 (46) Stings, bites and poisoning  44  2  5  7  2

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as Essential or Expected, above which a competency was accepted as ‘required’ by a sports 
trainer to effectively perform the activities required to the standards expected at a community-AF club.
AF, Australian Football.
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and stings; extremes of temperature); injury prevention (eg, 
preparticipation medical history and information; protective 
equipment and playing environment); player performance (eg, 
warm up and cool down; strength and conditioning); and the 
promotion of positive health (eg, nutrition; drugs; alcohol). 
The two community-AF–specifi c competencies in the Injury 
and Illness Assessment and Immediate Management category 
that were not considered ‘required’ may have been rated this 
way because trunk injuries are relatively uncommon in com-
munity-AF and overuse/chronic injuries are generally slow 
onset and less relevant to fi rst-aid.

The panel members also agreed that four competencies 
(related to competence in drowning, fair play, skill development 
and equity in participation) were ‘not required’ and therefore 
could justifi ably be removed from any education structure. It is 
likely that these competencies were rated this way because it 
is almost inconceivable that they would happen in a communi-
ty-AF setting (in the case of drowning) or they are clearly the 
responsibility of others (coaches, umpires, administrators, etc.).

There has been considerable interest in using commu-
nity sport to promote health.20–22 Although it has not been 
suggested that sports trainers/fi rst-aid providers should be 

Table 6 Delphi survey 3 responses about sports trainers’ competencies related to taping (n=16)

Competency number and name Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community Australian Football club should be competent in taping
 (47) Ankles 93 13 2 1 0
 (48) Thumbs 93 13 2 1 0
 (49) Fingers 93 13 2 1 0
 (50) Shoulders 75 11 1 4 0
 (51) Knees 75 11 1 4 0
 (52) Wrists   75  11  1  4  0

Table 8 Delphi survey 3 responses to sports trainers’ competencies 
related to health promotion (n=15)

Competency number 
and name  

Consensus 
(%)  Essential Expected Ideal 

Not
required

A sports trainer involved with a community-AF club should be competent and 
knowledgeable in

 (71) Alcohol 47 3 4 4 4
 (72) Sports psychology 27 0 4 7 4
 (73) Burns 27 1 3 7 4

 (74) Fair play 13 1 1 6 7
 (75) Skill development 7 0 1 5 9
 (76) Drowning 7 0 1 7 7
 (77)  Equity in 

participation
7 0 1 4 10

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as 
Essential or Expected, above which a competency was accepted as ‘required’ 
by a sports trainer to effectively perform the activities required to the standards 
expected at a community-AF club.
____ represents the cutoff point of ≥85% of respondents rating a competency as 
Ideal or Not Required, below which a competency was accepted as ‘not required’ 
by a sports trainer to effectively perform the activities required to the standards 
expected at a community-AF club.
AF, Australian Football.

Table 7 Delphi survey responses to sports trainers’ competencies related to injury prevention and risk management (n=15)

Competency number and name  Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community-AF club should be competent and knowledgeable in Injury Prevention and Risk Management including
 (53) Return to play 86 8 5 2 0
 (54) Massage 80 6 6 3 0

 (55) Fluid replacement 73 6 5 3 1
 (56) Protective equipment 60 2 7 6 0
 (57) Stretching 60 2 7 6 1
 (58) Managing existing injuries and rehabilitation 53 5 3 6 1
 (59) Warm up and cool down 47 0 7 6 2
 (60) Recovery 47 2 5 6 2
 (61)  Working with specifi c population groups – children, mature ath-

letes, adolescents, athletes with a disability and female athletes
40 3 3 8 1

 (62) Drugs in sport 40 2 4 6 3
 (63) Playing environment – playing surface and goal posts 33 1 4 6 4
 (64) Nutrition 33 0 5 6 4
 (65) Environmental conditions – inclement weather 27 1 3 10 1
 (66) Facilities – change rooms, toilets and canteen 27 0 4 5 6
 (67) Footwear and foot care 27 1 3 8 3
 (68) Strength and conditioning 27 0 4 7 4
 (69)  Contraindications of participation with infectious diseases and 

medical conditions
27 2 2 10 1

 (70) Modifi ed sports equipment  20  0   3  9  3

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as Essential or Expected, above which a competency was accepted as ‘required’ by a sports 
trainer to effectively perform the activities required to the standards expected at a community-AF club.
AF, Australian Football.

of 86



Br J Sports Med 2012;46:759–766. doi:10.1136/bjsports-2011-090073

Original article

responsible for health promotion–related activities, because 
there are limited numbers of volunteers in community sport-
ing organisations, sports trainers could be targeted to take on 
this role. Panel members in this study did not believe that the 
sports trainer role should include health promotion–related 
activities. Those advocating for health promoting community 
sports clubs will need to either negotiate with sports trainers 
to undertake this role or identify others to fulfi l this role.

The most important outcome of this study is that 
 community-AF sports trainer educators can now match their 
course content to the competencies that sports trainers need. 
This should minimise the risk of the education being irrelevant 
and potentially too expensive or time consuming. The study 
fi ndings should also be used to ensure that any AFL fi rst-aid–
related policies for community-AF do not place unnecessary 
demands on sports trainers that will make them unwilling to 
take on the role.

It can be a challenge to recruit and retain expert panel par-
ticipants using the Delphi method14 because of the continued 
commitment required from participants who are repeatedly 
questioned about the same topic, using a slightly modifi ed 
questionnaire. Although the iterative nature of the Delphi 
method allows panel members to refl ect on and alter their 
responses on the basis of anonymous feedback from others,23 it 
can also lead to substantial attrition among panellists between 
the start and the end of the process.18 One of the strengths of 
this study was the high level of initial engagement (89% of 
invited experts participated) and retention (100%) of experts. 
We can only speculate that the research topic; endorsement 
and active support of the sport’s governing body; convenience 
of the online survey process; quick processing, summarising 
and recirculating of early-round survey data; and the engage-
ment of end users in the early stages of policy research, all 
contributed to motivating the experts to engage and continue 
with participation in this study. A second major strength was 
the high level of relevant background possessed by the 16 
panel members with over 50% self-reporting ‘a lot’ or ‘very 

extensive’ to all 10 categories included in the background 
questionnaire.

A number of limitations of this study need to be acknowl-
edged. First, it may have been diffi cult for panel members to 
interpret the meaning of and distinguish between some over-
lapping competencies (eg, safety, risk management and injury 
prevention in the Role and Importance category). Second, the 
list of competencies included both ‘knowledge’ (eg, under-
standing the role of a sports trainer) and ‘skill’ (eg, being able 
to perform cardiopulmonary resuscitation) based competen-
cies and panel members might have had diffi culty comparing 
and rating these different types of competencies. Third, some 
competencies were more abstract in nature (eg, ‘health promo-
tion’ and ‘equity in participation’) and panel members might 
not have understood these as well as they understood other, 
more specifi c and objective competencies (eg, ‘ankle’ taping 
and immediate management of ‘bleeding’). In addition, the 
standard required for a sports trainer to be considered com-
petent was not considered in this study, and it is possible that 
different panel members may have interpreted this differently. 
Finally, the defi nition of community-AF used in this study 
was broad and included well-resourced state-league and large 
metropolitan clubs alongside less well-resourced smaller rural 
clubs, and clubs with senior players alongside clubs with junior 
players. Previous research suggests that it is diffi cult to develop 
standards (or in this case competencies) that are relevant and 
applicable across all types of community sporting organisa-
tions and all levels of competition.20

CONCLUSION
The competencies considered required by community-AF sports 
trainers include those related to understanding their roles and 
responsibilities, recognising and appropriately managing emer-
gencies, assessing and immediately managing community-AF–
specifi c common and potentially serious injuries and taping 
commonly injured joints. The expert consensus is that it is 

Figure 2 Proposed community Australian Football–specifi c sports trainer education course.
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desirable rather than necessary for community-AF sports train-
ers to be competent in risk management, injury prevention, 
health promotion and the assessment and immediate manage-
ment of non-community-AF–related injuries and illnesses.
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ABSTRACT
Background First-aid is a recommended injury 

prevention and risk management strategy in community 

sport; however, little is known about the sport-specifi c 

competencies required by fi rst-aid providers.

Objective To achieve expert consensus on the 

competencies required by community Australian Football 

(community-AF) sports trainers.

Study design A three-round online Delphi process.

Setting Community-AF.

Participants 16 Australian sports fi rst-aid and 

community-AF experts.

Outcome measures Rating of competencies as either 

‘essential’, ‘expected’, ‘ideal’ or ‘not required’.

Results After Round 3, 47 of the 77 (61%) 

competencies were endorsed as ‘essential’ or ‘expected’ 

for a sports trainer to effectively perform the activities 

required to the standards expected at a community-AF 

club by ≥75% of experts. These competencies covered: 

the role of the sports trainer; the responsibilities of 

the sports trainer; emergency management; injury 

and illness assessment and immediate management; 

taping; and injury prevention and risk management. 

Four competencies (5%) were endorsed as ‘ideal’ or 

‘not required’ by ≥85% of experts and were excluded 

from further consideration. The 26 competencies where 

consensus was not reached were retained as second-

tier, optional competencies.

Conclusions Sports trainers are important members of 

on-fi eld fi rst-aid teams, providing support to both injured 

players and other sports medicine professionals. The 

competencies identifi ed in this study provide the basis 

of a proposed two-tiered community-AF–specifi c sports 

trainer education structure that can be implemented 

by the peak sports body. This includes six mandatory 

modules, relating to the ‘required’ competencies, and a 

further six optional modules covering competencies on 

which consensus was not reached.

INTRODUCTION
It is now widely accepted that injuries, includ-
ing serious ones, can occur during participation 
in community Australian Football (community-
AF)1–3 and that injury prevention strategies, includ-
ing the provision of appropriate fi rst-aid, should 
be adopted.4 5 Previous studies have described 
the fi rst-aid policies and associated practices of 
community-AF clubs6 7 and other Australian 
community sports clubs.8–10 Internationally, the 
qualifi cations, experience or knowledge of fi rst-
aid providers have been described across a range 
of sports and settings.11–13

First-aid providers are an important component 
of on-fi eld injury management teams, providing 

support to both injured players and other sports 
medicine professionals. However, to our knowl-
edge, no studies have been published in the 
peer-reviewed literature reporting the specifi c 
competencies – defi ned as the knowledge, skills 
and attitudes needed to effectively perform the 
activities required to the standards expected – 
required for fi rst-aid providers in any community 
sport setting.

The Australian Football League (AFL), the national 
governing body for AF, considers sports trainers (ie, 
fi rst-aid providers) part of the fabric of every club 
and that they play a key role in player preparation 
and safety at all levels. However, community-AF 
clubs, like their counterparts in other sports, have 
experienced considerable diffi culty in recruiting 
and retaining suitably competent sports trainers.6 7 
The AFL believes that the lack of community-AF–
specifi c relevance of the currently available sports 
trainer education courses is a key factor contribut-
ing to this diffi culty. As a consequence, the AFL also 
believes that potential community-AF sports train-
ers are reluctant to attend currently available edu-
cation courses because they are perceived as time 
consuming, costly, including/focusing too much on 
some irrelevant content and not including/focus-
ing enough on some relevant content. This article 
identifi es the competencies that experts agree are 
required by community-AF sports trainers and pro-
poses a community-AF–specifi c competency-based 
sports trainer education structure.

METHODS
A Delphi technique14 was used to reach consensus 
among a panel of experts without engaging them 
in direct discussions.15 The Delphi technique is 
an anonymous process where experts communi-
cate their opinions and knowledge, see how their 
evaluation of the issue aligns with others and 
reconsider and change their opinions, if desired, 
after viewing the fi ndings of the group’s delibera-
tions.16 One advantage of the Delphi technique 
over other forms of consensus building (eg, com-
mittee meetings or focus group discussions) is that 
participants cannot be intimidated or inhibited 
from expressing their views by the presence of 
stronger or more hierarchically senior individuals 
who can dominate direct discussions.17 The major 
disadvantage of the indirect Delphi communica-
tion process is that participants cannot question 
or request further information or clarifi cation 
from each other.

The University of Ballarat Human Research 
Ethics Committee approved the study proto-
col, which adhered to the fundamental Delphi 
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principles of providing feedback to participants between rounds 
while maintaining the anonymity of participants.

Expert panel formation
The project team (comprising both authors, two communi-
ty-AF administrators, an AF-specialist sports physician and an 
AF-specialist physiotherapist) identifi ed a panel of 18 people 
from across Australia whom they believed had suffi cient cur-
rent involvement, experience, qualifi cations and knowledge in 
community-AF and sports trainer–related activities to be con-
sidered ‘experts’. These experts were initially informed about 
the study through an email from an AFL representative and 
recruited through a subsequent email invitation from a member 
of the research team.

The 16 experts who agreed to participate in the study included 
seven community football administrators; six sports trainers or 
medical offi cers in community-AF; two sports trainer educa-
tors; and one parent/coach. To confi rm their expertise, the 16 
panel members completed an online background questionnaire 
including items about their age and gender and 10 fi ve-point 
scales (none, a little, some, a lot, very extensive) to self-rate their 
current involvement, experience, qualifi cations, knowledge and 
overall expertise in community-AF and sports trainer–related 
activities.

Questionnaire development and administration
For all three Delphi rounds, questionnaires were developed 
using SurveyMonkey software (http://www.surveymonkey.
com), and panel members were emailed the hyperlink to the 
online questionnaire. Panel members were given up to 14 days 
to complete each questionnaire, and non-responders were sent 
up to two email reminders. There was a break of approximately 
2 weeks between each round, and the whole process was con-
ducted between August and October 2009.

Round 1
Round 1 of the Delphi was used to identify all the competen-
cies that community-AF sports trainers should have in an ‘ideal 
world’. An initial list of 74 competencies – organised into seven 
categories: role and importance (4 competencies); responsibili-
ties (10); emergency management procedures and responses (5); 
injury and illness assessment and management (26); taping (5); 
injury prevention and risk management (16); and health promo-
tion (8) – was developed based on: (1) a review of the nature and 
site of injuries to community-AF players; (2) current content of 
the Sports Medicine Australia and the Australian Rugby League 
sports fi rst-aid/sports trainer education courses; and (3) the 
project team’s expertise. Panel members were asked to: decide 
if, and how, each competency should be changed; comment 
generally on each competency; and suggest additional compe-
tencies. They were informed that their comments would be 
shared anonymously, through a summary report of the results 
of Round 1, with the panel during Round 2. The information 
gathered in Round 1 was collated and reviewed, and suggested 
changes/additions were included, if agreed as relevant by the 
members of the project team, in a revised list for Round 2.

Round 2
In Round 2, a revised list of 77 competencies within the same 
categories was circulated to the panel members who were 
asked to rate each competency as either:

ESSENTIAL – all qualifi ed sports trainers must have this  ▶

competency and no community-AF practice/training or 

match can go ahead unless someone with this competency 
is present.
EXPECTED – all qualifi ed sports trainers should have this  ▶

competency.
IDEAL – in an ideal world where money, time and other  ▶

resources are unlimited, it would be good if a qualifi ed 
sports trainer had this competency.
NOT REQUIRED – if a sports trainer had this competency  ▶

it would be of no value or use to the individual trainer or to 
the club/players they provide services to.

Panel members were encouraged to explain why they had 
given a competency a particular rating.

Round 3
In Round 3, panel members received a de-identifi ed summary 
of the Round 2 competency ratings and explanations and were 
asked to re-rate each competency using the same criteria. This 
gave them an opportunity to change their rating after refl ect-
ing on the outcomes of Round 2.

Figure 1 provides an overview of the three-round Delphi 
process used in this study.

Data analysis
Data from all three Delphi rounds and the background ques-
tionnaire were downloaded from SurveyMonkey and trans-
ferred into SPSS. Percentages were generated for each rating 
across each competency.

Compilation and use of the fi nal list of competencies
In the literature, 75% agreement has been frequently accepted as 
the minimum level to represent consensus18 and the same was 
adopted in this study. Given this study aimed to propose a com-
munity-AF–specifi c sports trainer education structure, three 
levels of consensus were applied. A competency was accepted 
as ‘required’ by a sports trainer to effectively perform the activi-
ties required to the standards expected at a community-AF club 
if ≥75% of the participants in Round 3 rated it as ‘essential’ or 
‘expected’ – these competencies were included as mandatory 
in the sports trainer education structure. To err on the side of 
including rather than excluding a relevant competency, the 
threshold level of agreement for excluding a competency was set 
higher. A competency was accepted as ‘not required’ if ≥85% of 
the participants in Round 3 rated it as ‘ideal’ or ‘not required’ – 
these competencies were excluded from the education structure. 
All competencies that were neither ‘required’ nor ‘not required’ 
were included as optional in the education structure.

RESULTS
Profi le of the expert panel
Thirteen (81%) of the 16 panel members were aged 40–59 years 
and 15 (94%) were men. The self-reported ratings of current 
involvement, experience, qualifi cations, knowledge and over-
all expertise in community-AF and sports trainer–related 
activities are summarised in table 1. All of those who self-
reported having a little/some (n=7) overall expertise in sports 
trainer–related activities also reported having a lot/very exten-
sive overall expertise in community-AF. The following free-
text responses provide an indication of the relevant expertise 
of some panel members.

One panel member described his expertise in community 
football as: “I have committed a life time to the . . . (name 
removed) . . . Football Club and the care and treatment of its 
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players and injuries at all levels of the club. The . . . (name 
removed) . . . Football Club is a ‘way of life’ for me and not 
simply a weekend past time. Apart from the core sports train-
ers duties, I have actively involved myself in other club activi-
ties that benefi t the club.” Another responded “I have been 
involved in community football for approximately 40 years as 
a player, coach and administrator”.

One panel member described his expertise in sports trainer–
related activities as: “Very high, as I work with physios orga-
nising rehab programs for players. Taping players for training 
and game days, the standard has to be good. Have had expe-
rience with AFL teams so you have to be consistent. Have a 
good knowledge of how to treat and prevent injuries, how to 
stretch effectively before and after the game. Also conduct 
taping nights for other trainers throughout the . . . (name of 
region removed) . . .”

Based on Round 1, the number of competencies was increased 
from 74 to 77 for Rounds 2 and 3. Two new competencies were 
added and one existing competency was divided into two 
separate competencies. Some minor wording changes (eg, the 
word ‘immediate’ added in front of the term ‘injury manage-
ment’ and adding or deleting examples) were also made to 10 
competencies. Although some panel members suggested delet-
ing some competencies from the original list, these suggestions 

were not acted upon because the purpose of Round 1 was to 
build a comprehensive list, not to reduce it.

Of the 77 competencies circulated in Round 3, there was 
consensus that 47 (61%) of them were ‘required’ by a sports 
trainer at a community-AF club. There was also consensus 
that four (5%) competencies were ‘not required’. There was no 
consensus on the remaining 26 competencies.

Within the ‘role and importance’ category, there was con-
sensus that three of four competencies were ‘required’ (table 2) 
compared with 8 of 10 ‘responsibilities’ competencies (table 3); 
all ‘emergency management procedures and responses’ com-
petencies (table 4); 22 of 26 ‘injury and illness assessment and 
management’ competencies (table 5); all ‘taping’ competencies 
(table 6); 2 of 17 ‘injury prevention and risk management’ com-
petencies (table 7); and none of the ‘health promotion’ compe-
tencies (table 8). All ‘not required’ competencies were in the 
health promotion category.

The Round 2 free-text explanations suggest that, when a 
competency was rated as ‘ideal’ or ‘not required’, the com-
petency was often considered beyond the scope of the sports 
trainers’ role. For example, one panel member commented “I 
see the trainers’ main role is managing injuries when they hap-
pen and the safety of the person injured. The role of injury 
prevention and risk management is the role of other people”, 

Figure 1 Overview of the Delphi process used in this study.
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whereas another succinctly reported “Health promotion is not 
our job.” Some competencies that some panel members rated 
as ‘ideal’ or ‘not required’ were considered the responsibility 
of others such as the governing association, club administra-
tors or coaches: “Many of these areas will be covered by oth-
ers within the club, from team managers, coaches to fi tness 
coaches depending on the setup of the club. It is unrealistic and 
rare to have a sports trainer looking after all of these areas” 
and “In some places, all games are played on the same ovals so 
the association does ground checks for safety.”

Proposed community-AF–specifi c sports trainer 
education structure
Based on the results of Round 3, fi gure 2 illustrates a proposed 
two-tiered community-AF–specifi c sports trainer education 
structure. The fi rst tier (Sports Trainer) consists of six mandatory 
modules (The Role of the Sports Trainer 1; The Responsibilities 
of the Sports Trainer; Emergency Management; Injury and 
Illness Assessment and Immediate Management 1; Taping; and 
Injury Prevention and Risk Management 1) and includes the 47 
‘required’ competencies from this study. Sports trainers at a com-
munity-AF match or practice session would be expected to have 
completed all mandatory modules. The second tier consists of 
six optional modules (Health Promotion; Player Performance and 
Welfare; Playing Environment and Equipment; Injury Prevention 
and Risk Management 2; The Role of the Sports Trainer 2; and 
Injury and Illness Assessment and Immediate Management 2). 
Community-AF sports trainers would be encouraged to complete 

Table 1 Delphi experts’ self-rating of their current involvement, experience, qualifi cations, knowledge and overall expertise in community-AF 
and sports trainer–related activities compared with a member of the general public

  

Self-rating compared with that of a member of the general public

Community-AF Sports trainer–related activities

Current 
involvement Experience Qualifi cations Knowledge

Overall 
expertise

Current 
involvement Experience Qualifi cations Knowledge

Overall 
expertise

n %  n %  n %  n %  n %  n % n % n % n % n %

None 0 0 0 0 0 0 0 0 0 0 1 6 0 0 2 12 0 0 0 0
A little 0 0 0 0 0 0 0 0 0 0 3 19 3 19 3 19 0 0 2 12
Some 1 6 0 0 1 6 1 6 1 6 3 19 3 19 2 12 6 37 5 31
A lot 4 25 5 31 8 50 8 50 8 50 2 12 2 12 2 12 3 19 3 19
Very extensive 11 69  11 69  7 44  7 44  7 44  7 44  8 50  7 44  7 44  6 37

AF, Australian Football.

these optional modules. The specifi c competencies included in 
each module are shown in fi gure 2 using competency numbers 
cross-referenced to tables 2–8.

DISCUSSION
Although the original list of competencies circulated in Round 1 
was comprehensive, the real value of the Delphi process was 
in Round 3. Through the consensus process, the responses of 
panel members were able to be used to categorise the original 
77 competencies into: 47 ‘required’ competencies, 26 ‘optional’ 
competencies and four ‘not required’ competencies.

Table 2 Delphi Round 3 responses to sports trainers’ competencies 
related to role and importance (n=16)

Competency number 
and name  

Consensus 
(%)  

Essential 
(n)  

Expected 
(n)  

Ideal 
(n)  

Not required 
(n)

A sports trainer involved with a community-AF club should understand the role and 
importance of
  (1) Immediate injury 

management
94 14 1 1 0

 (2) Injury prevention 87 12 2 2 0
 (3) Safety 87 10 4 2 0

 (4) Risk management 69  7  4  4  1

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as 
Essential or Expected, above which a competency was accepted as ‘required’ 
by a sports trainer to effectively perform the activities required to the standards 
expected at a community-AF club.
AF, Australian Football.

Table 3 Delphi Round 3 responses to sports trainers’ competencies related to responsibilities (n=16)

Competency number and name  Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community-AF club should understand the responsibilities of a sports trainer in the context of AF including
 (5) Referrals to healthcare professional 94 9 6 1 0
 (6) First-aid equipment 94 13 2 1 0
 (7) First-aid facilities 87 8 6 2 0
 (8) Legal responsibilities 87 6 8 2 0
 (9) Injury management 87 12 2 2 0
 (10) Injury prevention 87 12 2 2 0
 (11) Record keeping 87 5 9 2 0
 (12)  Relationships and communication with players, 

coaches, administrators, umpires and healthcare 
professionals

81 6 7 3 0

 (13) Preparticipation medical history and information 68 6 5 5 0
 (14) Health promotion  56  0  9  3  4

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as Essential or Expected, above which a competency was accepted as ‘required’ by a sports 
trainer to effectively perform the activities required to the standards expected at a community-AF club.
AF, Australian Football.
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The competencies that were categorised as ‘required’ by 
sports trainers to effectively perform the activities to the 
standards expected at community-AF clubs could, for the 
purposes of education and accreditation, justifi ably be consid-
ered mandatory. These competencies tended to be related to: 
understanding the role and responsibilities of a sports trainer 
in a community-AF club; assessing, responding to and appro-
priately managing community-AF–related emergencies; and 
assessing and managing common (lower limb injuries, open 
wounds injuries, soft tissue injuries) and uncommon but seri-
ous (an unconscious casualty, airway or respiratory distress) 
community-AF–related injuries. This is consistent with a risk 

assessment/management approach where the high-frequency 
(or likelihood), low or medium consequence injuries and 
low-frequency, severe consequence injuries are given highest 
priority.19

The fact that no consensus was reached on 26 competen-
cies is also important and suggests that the panel considered it 
desirable but not necessary for community-AF sports trainers 
to have these competencies, and they could therefore legiti-
mately be considered ‘optional’ in any education structure. 
These competencies tended to be those more related to: assess-
ing and managing non-community-AF–related injuries that 
happen infrequently in a community-AF setting (eg, burns 

Table 4 Delphi survey 3 responses to sports trainers’ competencies related to emergency management procedures and responses (n=16)

Competency number and name  Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community Australian Football club should be competent in Emergency Management Procedures and Responses including
 (15) Calling an ambulance 100 12 4 0 0
 (16)  On-fi eld assessment – stop, talk, observe, touch, 

active movement, passive movement, skills test
94 14 1 1 0

 (17)  On-fi eld communication – signals, team work, 
umpires

94 12 3 1 0

 (18)  Understanding priorities – danger, response, airway, 
breathing, circulation

94 15 0 1 0

 (19)  Transporting casualties – lifts, carries, stretcher 
(pole, scoop)

94 13 2 1 0

 (20)  Emergency planning – access to telephone, venue 
access for emergency vehicles, fi rst-aid equipment, etc

84 11 4 1 0

Table 5 Delphi survey 3 responses to sports trainers’ competencies related to injury and illness assessment and immediate management (n=16)

Competency number and name  Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community-AF club should be competent in Injury and Illness Assessment and Immediate Management in relation to
 (21) Spinal/neck injuries 94 12 3 1 0
 (22) Concussion and brain injuries 94 12 3 1 0
 (23) Unconscious casualties 94 13 2 1 0
 (24) Dislocations 94 12 3 1 0
 (25) Teeth and jaw injuries 94 9 6 1 0
 (26) Open wounds and abrasions 94 12 3 1 0
 (27) Soft tissue injuries – rest, ice, compression, elevation and referral 94 13 2 1 0
 (28) Bleeding 94 14 1 1 0
 (29) Fractures 94 13 2 1 0
 (30) Dehydration 87 7 7 2 0
 (31) Shock 87 6 8 2 0
 (32) Lower limb injuries – knees, ankles, feet, hamstring and Achilles 87 10 4 2 0
 (33) Shoulder injuries 87 10 4 2 0
 (34) Upper limb injuries – elbow, forearm, wrist and fi ngers 87 10 4 2 0
 (35) Nose injuries 87 9 5 2 0
 (36) Eye injuries 87 9 5 2 0
 (37)  Medical conditions – asthma, diabetes, epilepsy, heart conditions 

and stroke
87 8 6 2 0

 (38)  Airway/respiratory distress (including choking, airway obstruction 
and asthma)

87 13 1 2 0

 (39) Cardiopulmonary resuscitation (including defi brillation) 81 11 2 3 0
 (40) Ear injuries 75 5 7 4 0
 (41) Severe allergic reactions – anaphylaxis 75 7 5 4 0
 (42) Infection control – communicable diseases 75 2 10 3 1

 (43) Extremes of temperature 69 3 8 4 1
 (44)  Trunk injuries – internal organs, genitals, ribs, chest, thorax and 

back
69 5 6 5 0

 (45) Overuse and chronic injuries 62 1 9 6 0
 (46) Stings, bites and poisoning  44  2  5  7  2

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as Essential or Expected, above which a competency was accepted as ‘required’ by a sports 
trainer to effectively perform the activities required to the standards expected at a community-AF club.
AF, Australian Football.
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and stings; extremes of temperature); injury prevention (eg, 
preparticipation medical history and information; protective 
equipment and playing environment); player performance (eg, 
warm up and cool down; strength and conditioning); and the 
promotion of positive health (eg, nutrition; drugs; alcohol). 
The two community-AF–specifi c competencies in the Injury 
and Illness Assessment and Immediate Management category 
that were not considered ‘required’ may have been rated this 
way because trunk injuries are relatively uncommon in com-
munity-AF and overuse/chronic injuries are generally slow 
onset and less relevant to fi rst-aid.

The panel members also agreed that four competencies 
(related to competence in drowning, fair play, skill development 
and equity in participation) were ‘not required’ and therefore 
could justifi ably be removed from any education structure. It is 
likely that these competencies were rated this way because it 
is almost inconceivable that they would happen in a communi-
ty-AF setting (in the case of drowning) or they are clearly the 
responsibility of others (coaches, umpires, administrators, etc.).

There has been considerable interest in using commu-
nity sport to promote health.20–22 Although it has not been 
suggested that sports trainers/fi rst-aid providers should be 

Table 6 Delphi survey 3 responses about sports trainers’ competencies related to taping (n=16)

Competency number and name Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community Australian Football club should be competent in taping
 (47) Ankles 93 13 2 1 0
 (48) Thumbs 93 13 2 1 0
 (49) Fingers 93 13 2 1 0
 (50) Shoulders 75 11 1 4 0
 (51) Knees 75 11 1 4 0
 (52) Wrists   75  11  1  4  0

Table 8 Delphi survey 3 responses to sports trainers’ competencies 
related to health promotion (n=15)

Competency number 
and name  

Consensus 
(%)  Essential Expected Ideal 

Not
required

A sports trainer involved with a community-AF club should be competent and 
knowledgeable in

 (71) Alcohol 47 3 4 4 4
 (72) Sports psychology 27 0 4 7 4
 (73) Burns 27 1 3 7 4

 (74) Fair play 13 1 1 6 7
 (75) Skill development 7 0 1 5 9
 (76) Drowning 7 0 1 7 7
 (77)  Equity in 

participation
7 0 1 4 10

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as 
Essential or Expected, above which a competency was accepted as ‘required’ 
by a sports trainer to effectively perform the activities required to the standards 
expected at a community-AF club.
____ represents the cutoff point of ≥85% of respondents rating a competency as 
Ideal or Not Required, below which a competency was accepted as ‘not required’ 
by a sports trainer to effectively perform the activities required to the standards 
expected at a community-AF club.
AF, Australian Football.

Table 7 Delphi survey responses to sports trainers’ competencies related to injury prevention and risk management (n=15)

Competency number and name  Consensus (%) Essential (n) Expected (n) Ideal (n) Not required (n)

A sports trainer involved with a community-AF club should be competent and knowledgeable in Injury Prevention and Risk Management including
 (53) Return to play 86 8 5 2 0
 (54) Massage 80 6 6 3 0

 (55) Fluid replacement 73 6 5 3 1
 (56) Protective equipment 60 2 7 6 0
 (57) Stretching 60 2 7 6 1
 (58) Managing existing injuries and rehabilitation 53 5 3 6 1
 (59) Warm up and cool down 47 0 7 6 2
 (60) Recovery 47 2 5 6 2
 (61)  Working with specifi c population groups – children, mature ath-

letes, adolescents, athletes with a disability and female athletes
40 3 3 8 1

 (62) Drugs in sport 40 2 4 6 3
 (63) Playing environment – playing surface and goal posts 33 1 4 6 4
 (64) Nutrition 33 0 5 6 4
 (65) Environmental conditions – inclement weather 27 1 3 10 1
 (66) Facilities – change rooms, toilets and canteen 27 0 4 5 6
 (67) Footwear and foot care 27 1 3 8 3
 (68) Strength and conditioning 27 0 4 7 4
 (69)  Contraindications of participation with infectious diseases and 

medical conditions
27 2 2 10 1

 (70) Modifi ed sports equipment  20  0   3  9  3

_ _ _ represents the cutoff point of ≥75% of respondents rating a competency as Essential or Expected, above which a competency was accepted as ‘required’ by a sports 
trainer to effectively perform the activities required to the standards expected at a community-AF club.
AF, Australian Football.

of 86



Br J Sports Med 2012;46:759–766. doi:10.1136/bjsports-2011-090073

Original article

responsible for health promotion–related activities, because 
there are limited numbers of volunteers in community sport-
ing organisations, sports trainers could be targeted to take on 
this role. Panel members in this study did not believe that the 
sports trainer role should include health promotion–related 
activities. Those advocating for health promoting community 
sports clubs will need to either negotiate with sports trainers 
to undertake this role or identify others to fulfi l this role.

The most important outcome of this study is that 
 community-AF sports trainer educators can now match their 
course content to the competencies that sports trainers need. 
This should minimise the risk of the education being irrelevant 
and potentially too expensive or time consuming. The study 
fi ndings should also be used to ensure that any AFL fi rst-aid–
related policies for community-AF do not place unnecessary 
demands on sports trainers that will make them unwilling to 
take on the role.

It can be a challenge to recruit and retain expert panel par-
ticipants using the Delphi method14 because of the continued 
commitment required from participants who are repeatedly 
questioned about the same topic, using a slightly modifi ed 
questionnaire. Although the iterative nature of the Delphi 
method allows panel members to refl ect on and alter their 
responses on the basis of anonymous feedback from others,23 it 
can also lead to substantial attrition among panellists between 
the start and the end of the process.18 One of the strengths of 
this study was the high level of initial engagement (89% of 
invited experts participated) and retention (100%) of experts. 
We can only speculate that the research topic; endorsement 
and active support of the sport’s governing body; convenience 
of the online survey process; quick processing, summarising 
and recirculating of early-round survey data; and the engage-
ment of end users in the early stages of policy research, all 
contributed to motivating the experts to engage and continue 
with participation in this study. A second major strength was 
the high level of relevant background possessed by the 16 
panel members with over 50% self-reporting ‘a lot’ or ‘very 

extensive’ to all 10 categories included in the background 
questionnaire.

A number of limitations of this study need to be acknowl-
edged. First, it may have been diffi cult for panel members to 
interpret the meaning of and distinguish between some over-
lapping competencies (eg, safety, risk management and injury 
prevention in the Role and Importance category). Second, the 
list of competencies included both ‘knowledge’ (eg, under-
standing the role of a sports trainer) and ‘skill’ (eg, being able 
to perform cardiopulmonary resuscitation) based competen-
cies and panel members might have had diffi culty comparing 
and rating these different types of competencies. Third, some 
competencies were more abstract in nature (eg, ‘health promo-
tion’ and ‘equity in participation’) and panel members might 
not have understood these as well as they understood other, 
more specifi c and objective competencies (eg, ‘ankle’ taping 
and immediate management of ‘bleeding’). In addition, the 
standard required for a sports trainer to be considered com-
petent was not considered in this study, and it is possible that 
different panel members may have interpreted this differently. 
Finally, the defi nition of community-AF used in this study 
was broad and included well-resourced state-league and large 
metropolitan clubs alongside less well-resourced smaller rural 
clubs, and clubs with senior players alongside clubs with junior 
players. Previous research suggests that it is diffi cult to develop 
standards (or in this case competencies) that are relevant and 
applicable across all types of community sporting organisa-
tions and all levels of competition.20

CONCLUSION
The competencies considered required by community-AF sports 
trainers include those related to understanding their roles and 
responsibilities, recognising and appropriately managing emer-
gencies, assessing and immediately managing community-AF–
specifi c common and potentially serious injuries and taping 
commonly injured joints. The expert consensus is that it is 

Figure 2 Proposed community Australian Football–specifi c sports trainer education course.
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desirable rather than necessary for community-AF sports train-
ers to be competent in risk management, injury prevention, 
health promotion and the assessment and immediate manage-
ment of non-community-AF–related injuries and illnesses.
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