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Abstract
Background A comprehensive examination of the sport-specific activities and circumstances being performed at the time 
of injury is important to hypothesise mechanisms, develop prevention strategies and inform future investigations. Results 
reported in the literature are inconsistent because inciting activities are reported using different classifications. Hence the 
aim was to develop a standardised system for the reporting of inciting circumstances.
Methods The system was developed using a modified Nominal Group Technique. The initial panel included 12 sports prac-
titioners and researchers from four continents with respectively ≥ 5 years of experience working in professional football and/
or conducting injury research. The process consisted of six phases: idea generation, two surveys, one online meeting and 
two confirmations. For answers to the closed questions, consensus was deemed achieved if ≥ 70% of respondents agreed. 
Open-ended answers were qualitatively analysed and then introduced in subsequent phases.
Results Ten panellists completed the study. The risk of attrition bias was low. The developed system includes a compre-
hensive range of inciting circumstances across five domains: contact type, ball situation, physical activity, session details, 
contextual information. The system also distinguishes between a core set (essential reporting) and an optional set. The panel 
deemed all the domains to be important and easy to use both in football and in research environments.
Conclusion A system to classify inciting circumstances in football was developed. Given the extent of reporting inconsist-
ency of inciting circumstances in the available literature, this can be used while further studies evaluate its reliability.

Key Points 

A standardised system to report the circumstances of 
injury in football has been developed by football and 
research experts.

The system can be integrated into data collection rou-
tines already implemented in football.

1 Introduction

Understanding the circumstances and the activities per-
formed at the time of injury is important to identify potential 
mechanisms, hypothesise causal relationships and eventu-
ally develop injury prevention strategies that can be tested 
[1]. Unfortunately, studies investigating injury-inciting cir-
cumstances (i.e. the circumstances during which injuries 
occur) have typically used different classification systems 
[2], making comparisons between studies difficult. This 
issue of inconsistent reporting is not consigned only to the 
sports medicine literature but is also common in the health-
care field, where it has been shown that the use of different 
classification systems might lead to the implementation of 
inadequate interventions in reducing a targeted outcome 
[3]. Similar inconsistency in sports medicine and football 
is likely and poses a similar risk of the development and 
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implementation of prevention strategies that are not target-
ing appropriately.

Accurate and consistent recording and reporting of how 
injury occurs (i.e. the inciting circumstances or, as com-
monly referred to, injury mechanisms) is key to being able 
to combine, compare and generalise findings across studies 
and then provide robust information to practitioners [4].

Such consistency could be achieved using a standard-
ised core outcome set (COS), that is, a set of outcomes and 
information that should always be reported as a minimum 
requirement. The use of a standardised COS would allow 
studies to be performed that are homogeneous but would 
still allow researchers and practitioners to collect and report 
additional outcomes or information if they wish to do so (i.e. 
offering the possibility of recording optional standard and 
self-defined outcome sets beyond the core set) [3, 5]. Fur-
thermore, using a standardised classification system would 
reduce the risk of outcome-reporting bias (i.e. the reporting 
of only a subset of the outcomes) [6]. These are the goals of 
initiatives such as the Core Outcome Measures in Effective-
ness Trials (COMET) [3].

Guidelines for injury reporting (e.g. type, severity) have 
been published, and it has been recommended to develop 
sport-specific guidelines for the reporting of inciting circum-
stances [7]. A classification system to describe the injury-
inciting circumstances in football named “football incident 
analysis” was developed by Andersen et al. [8], but this sys-
tem has been rarely used since its development in 2003. We 
postulate that this may be in part due to the time needed to 
report all the information included in this classification sys-
tem or perhaps because the relevant stakeholders who should 
use it (e.g. football practitioners working with teams) were 
not involved in the development of the system [9, 10]. Given 
the continued importance of injury prevention and lack of 
standardised injury classification system, having a reference 
classification system consisting of a COS with additional 
options would allow practitioners and researchers to con-
sistently collect and report data concerning inciting circum-
stances, which can guide research around injury mechanisms 
and the development of injury prevention strategies.

Therefore, the aims of this study were: (1) to develop a 
core outcome set that can be implemented in practice and 
research to classify the injury-inciting circumstances, and 
(2) to develop an optional (additional) outcome set not too 
time demanding but that allows the reporting of other rel-
evant information around the inciting circumstances.

2  Methods

The study was conducted following the COMET handbook 
guidelines [3]. Ethical approval was granted by Edinburgh 
Napier University’s School of Applied Sciences Research 

Integrity Committee (SAS/2773451) and panellists provided 
electronic consent prior to participation.

2.1  Study Protocol

To ensure that a wide range of knowledge and experience 
was considered in the decision-making process and to 
increase the possibility that the decisions will have an impact 
on future policies and practices, the Football Injury Inciting 
Circumstances Classification System (FIICCS) was devel-
oped involving a wide range of stakeholders [3, 9]. For the 
aim of this study, the stakeholders deemed as most appropri-
ate were (in no particular order of relevance) sports medi-
cine doctors, physiotherapists, sport scientists, strength and 
conditioning (S&C) coaches, and sport science/medicine 
researchers, with experience in the collection of injury data 
in the practical setting and/or use of such data for research 
purposes. A modified nominal group technique (NGT) 
model was used. NGT models can be modified and adapted 
depending on the context in which they are implemented as 
well as to account for participants’ time and to allow panel-
lists to meet, interact and discuss divergent views. This could 
lead the group to consider different options, which is one 
of the main advantages of consensus methods [9, 11, 12]. 
The model implemented in this study consists of six phases 
summarised as follows:

1. Idea generation: the steering committee, formed by four 
authors (FA, AM, SJB, FMI), reviewed the literature 
(more detailed methods outlined below) and subse-
quently generated a draft of the FIICCS. This follows 
the modified NGT model proposed by McMillan et al. 
[11] which was implemented as panellists were either 
experienced football practitioners and/or researchers and 
had limited time.

2. First ranking: the draft of the FIICCS developed by the 
steering committee was delivered to the panellists, who 
were required to express their opinion and to suggest 
improvements on the system using closed and open-
ended questions.

3. Pre-meeting survey: the results of phase 2 were circu-
lated to panellists, who were then asked to rate their 
agreement with the improvements suggested in the 
open-ended questions.

4. Panel discussion: panel members’ answers provided in 
phase 3 were analysed and circulated to all panellists. 
Subsequently, an online meeting was held to allow pan-
ellists to discuss the disagreements arising from phases 
2 and 3.

5. Confirmation: after the end of the discussion, the 
FIICCS was updated and then circulated to the panel-
lists, who were asked to confirm their level of agreement 
with the final version.
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6. Alignment with FIFA Football Language and Football 
injury surveillance methodology consensus: the termi-
nology of the FIICCS was aligned with FIFA Football 
Language [13] and with the football extension of the 
International Olympic Committee consensus on methods 
for recording and reporting of epidemiological data on 
injury and illness in sport (STROBE-SIIS) [14], and the 
panellists were asked to further confirm their agreement 
with this alignment.

2.2  Phase 1: Idea Generation

During phase 1, the steering committee developed the first 
draft of the FIICCS. This was done through a systematic 
review of the literature. A systematic search was carried out, 
and the list of the activities which lead to injury reported in 
the literature was obtained from the studies included and was 
organised into domains and sub-domains to build the draft 
of the FIICCS (details of the systematic search and the list 
of the circumstances reported in the literature can be found 
in the original study [2]). Subsequently, the draft FIICCS 
was discussed within the steering committee for 3 months 
(between 10 February and 20 May 2021) until agreement 
was achieved. The first draft of the FIICCS included six 
domains: contact type, physical activity, ball situation, play-
ing position, session detail and contextual information. Each 
domain was structured to include all activities reported in 
the literature. To increase the usability of the system the 
domains of the system were split into two sections: core set 
and optional set (Fig. S3). The core set constitutes the agreed 
minimum information required for reporting on the incit-
ing circumstances in football and must always be reported. 
The optional set includes details that would help towards a 
deeper understanding of the inciting circumstances but are 
not deemed essential requirements. To ensure the clarity, the 
FIICCS was piloted by two sport scientists with experience 
working in professional football, who were asked to look at 
the structure of the system (provided in form of flow chart) 
and to test it using seven video clips randomly selected and 
provided by the steering committee. The clips showed inju-
ries which occurred during football practice and allowed 
them to consider all the parts of the FIICCS. After the inju-
ries were classified, they were asked to provide feedback 
on the clarity of the system, the clarity of the guidelines, 
how the system was being tested and recommendations to 
improve it. The sport scientists who piloted the system were 
highly qualified and had experience in collecting data and 
conducting research on football injuries (highest level of 
education: PhD 2; nationality: Italian 1, Scottish 1; years 
of experience working in professional football: 5 and 22). 
No changes were required to the FIICCS after pilot testing, 
while the guidelines for testing the system were updated to 
make the panellists aware that they could need to revisit the 

clips for further review of the injuries more than once. The 
practitioners included in the pilot group were not included 
in the subsequent expert panel.

2.3  Phase 2: First Ranking

The FIICCS was circulated to the panel group. The members 
of the panel were recruited through purposive sampling [15] 
from the authors’ network and knowledge of the practitioners 
working in injury research and professional football. To be 
included, the experts had to be fluent English speakers and 
have at least 5 years of experience in conducting research 
on football injuries or 5 years of experience working in pro-
fessional football with duties concerning diagnosis or pre-
vention of injuries or return-to-play protocols after injury 
(Table 1). No geographical limitations were put in place, 
and indeed, experts were included from different global 
regions and backgrounds. In total, 21 football practitioners 
and researchers were invited to take part in the study (men 
n = 13, women n = 8; doctors n = 7, physiotherapists n = 4, 
injury researchers n = 2, S&C coaches n = 3, sport scientists 
n = 5), 15 of whom agreed to participate (men n = 11, women 
n = 4; doctors n = 6, physiotherapists n = 4, injury research-
ers n = 2, S&C coaches n = 2, sport scientists n = 1). Two 
weeks were given to potential panellists to agree to taking 
part in the study.

The panellists were provided with the FIICCS in flow 
chart format (Fig. S3) and within an online survey. Panellists 
were requested to look at the structure of the FIICCS and to 
test it using seven video clips provided by the research team. 
The clips showed injuries which all occurred during football 
practice and allowed the panellists to consider all parts of 
the FIICCS. After the panellists tested the system, they were 
asked to answer an online survey to rate their agreement 
with the content and the organisation of each domain, the 
importance of reporting on each domain, the clarity of each 
domain and the difficulty of reporting on each domain in 
football and research environments.

The survey included five closed and seven open-ended 
questions and was designed to examine the content validity 
of the system and to ask panellists to provide recommen-
dations on how to improve the system. The 5-point Lik-
ert scales included in the closed questions were developed 
using the anchors proposed by Olaoluwa [16]. The aim was 
to keep the duration of this phase (i.e. testing the system 
and answering the survey) below 40 min due to the limited 
availability of the panellists. To do so, the closed questions 
were administered for the core set and the optional set of 
each domain (i.e. core set of physical activity, optional set of 
physical activity and so on). Panellists could specify which 
part they did not agree with, suggest improvements using 
the open-ended questions (Table S1), and were free to not 
answer questions if they did not want to. The survey was 
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administered using the online platform Novi Survey 8.7 
(https:// novis urvey. net/). The panellists were given 2 months 
(from 19 July 2021 to 19 September 2021) to respond to the 
survey. Three reminder emails were sent to panellists over 
the 2-month period, after which they were considered to 
have withdrawn if no response was received.

2.4  Phase 3: Pre‑meeting Survey

After the completion of phase 2, panellists were provided 
with the results of the survey and were asked to rate their 
agreement with the improvements suggested in the previous 
phase. The aim of this phase was to identify the improve-
ments on which panellists agreed and therefore did not need 
to be discussed further during the meeting. This reduced 
the number of topics to discuss and helped shorten the time 
required for discussion. The survey included 30 closed 
questions (Table S2) and was administered using the soft-
ware and Likert scales described in phase 2. Panellists were 
given 4 weeks (from 7 October 2021 to 4 November 2021) 
to respond to the survey. Two reminder e-mails were sent 
to panellists over the 4-week period, after which they were 
considered withdrawn if no response was received.

2.5  Phase 4: Panel Discussion

After the completion of the pre-meeting survey, panel-
lists were invited to an online meeting to discuss the topics 
around which consensus had not been reached. The meeting 
took place on 18 November 2021 on Microsoft Teams. One 
week before the meeting, panellists were provided with the 
results of the pre-meeting survey and with the list of the 

topics that were going to be discussed. Twelve points on 
which consensus was not previously reached were discussed 
during the meeting (Table S8).

The meeting was facilitated by F.A. and F.M.I., the latter 
with previous experience. At the start of the meeting, it was 
explained to the panellists that they were free to express 
their opinion and that they were not obliged to change their 
opinion just to reach consensus. Panellists were asked to 
listen and consider others’ opinions openly and respectfully. 
To ensure all panellists felt comfortable and free to express 
their opinion, the meeting was not recorded. F.A. took hand 
notes during the meeting.

Before beginning the discussion, panellists were asked 
to briefly introduce themselves. Subsequently, the first topic 
was introduced, and panellists were requested to discuss. No 
time limits were given for the discussion of each topic, albeit 
to account for the limited time of the panel it was agreed that 
the meeting would last no more than 2 h. At the end of each 
discussion, the panellists were asked to express their agree-
ment with the group decision through an anonymous survey 
performed on Microsoft Teams. The scales for clarity and 
agreement were the same as those implemented in previous 
phases (Table S1). However, to encourage panellists to state 
a preference and facilitate a consensus, the neutral options 
“neither agree nor disagree” and “good” were removed. 
However, participants were allowed not to respond.

Two panellists could not make the online meeting due 
to last-minute commitments with their respective football 
teams. These two panellists were not excluded from the 
study but were provided with an anonymous summary of 
the panel discussion (based on the facilitator notes) and were 

Table 1  Inclusion criteria for members of the panel group

Position Experience Duties (at least one)

Doctors, physiotherapists, S&C coaches and 
sport scientists

Minimum 5 years of experience working 
in professional football

Responsible for injury surveillance programmes
AND/OR
Experience with manually inputting injury data 

into surveillance systems
AND/OR
Experience on development and/or implementation 

of injury prevention programmes
AND/OR
Experience on management of return to play 

programmes
AND/OR
Experience of diagnosing injuries

Researchers Minimum 5 years of experience conduct-
ing research on injuries in football

Research on injury prevention strategies
AND/OR
Research on mechanisms of injury
AND/OR
Research on injury reporting standards/guidelines
AND/OR
Research on factors associated to injury occurrence

https://novisurvey.net/
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invited to respond to a survey to express their agreement 
with the group decisions.

2.6  Phase 5: Confirmation

Following the panel discussion, the FIICCS was updated, 
and the panel was asked to confirm their agreement with the 
final version. The final version was sent to the panel together 
with a report of the discussion including the results of the 
anonymous polls, and the panel was asked to confirm their 
agreement with the system and to inform of any objections. 
This phase took place between 13 December 2021 and 6 
January 2022.

2.7  Phase 6: Alignment with FIFA Football 
Language and Football Injury Surveillance 
Methodology Consensus

Following the initial confirmation from panellists, one pan-
ellist suggested aligning the system with the football exten-
sion of the International Olympic Committee consensus on 
methods for recording and reporting of epidemiological 
data on injury and illness in sport and with the FIFA Foot-
ball Language. The FIFA Football Language defines each 
player’s actions within a football match and can be used 
to analyse players’ and teams’ actions [13]. Therefore, the 
activities and their descriptions were subsequently aligned 
and the updated version sent to the panellists who were 
asked if they had any objections to the amendments. This 
phase took place between 15 January and 10 June 2022 and 
was facilitated by a FIFA member.

2.8  Data Analysis

Raw data were exported and analysed in RStudio version 
1.3.1056 through the packages beeswarm, cowplot and 
ggplot2 [17, 18, 19, 20]. The number of answers provided 
for each anchor (e.g. strongly agree, strongly disagree) was 
divided by the total number of answers provided to calculate 
the percentage of consensus. Such percentages are reported 
in figures, while the raw number of answers are reported 
in tables. Consensus was deemed as being achieved when 
at least 70% of responders reported agreement or disagree-
ment. This cut-off was arbitrarily selected a priori by the 
research team following methods implemented in other 
similar studies [21, 22, 23] as guidelines for selection of 
consensus thresholds do not exist [3, 15, 24]. Nevertheless, 
the exact agreement values were also reported. Items on 
which agreement was reached were excluded from subse-
quent rounds and either included or excluded in the system 
depending on panel’s decision. It is acknowledged that this 
approach has some limitations (i.e. panellists could not re-
score the items considering the scores of other members, 

and it was not possible to compare agreement pre- and 
post-discussion); however, it was deemed to be the most 
appropriate approach as it reduced burden on panellists and 
the risk of attrition [3]. Furthermore, panellists were able 
to provide further feedback after having considered other 
members’ view during the online meeting and in phases 5 
and 6. Open-ended questions were analysed following the 
guidelines provided by Côté, Salmela [25]. All responses 
were associated with a code which reflected the topic under 
discussion. Subsequently, answers with the same code (i.e. 
addressing the same topic) were grouped and merged into 
questions which were included in successive phases.

To examine the risk of attrition bias, the average scores 
of each round were calculated for each panel member and 
plotted as described in the COMET handbook [3]. Where 
the results of members who did not participate in subsequent 
rounds were similar to those completing all the rounds, attri-
tion bias was deemed unlikely to influence the results. Fol-
lowing the Supreme Court model proposed by Shrier [26], 
the proportion of panellists who agreed and disagreed during 
each phase and the disagreement expressed during the online 
meeting were summarised and reported. Furthermore, the 
system was uploaded in a preprint to provide a communica-
tion channel to those not involved in the development of the 
system.

3  Results

3.1  Panellists

Fifteen of the 21 experts invited agreed to be included in 
the panel. From the 15 experts who agreed to participate, 
12 completed the first phase (women n = 4; men n = 8). 
Eleven panellists were working in football in different 
leagues or national teams: English Premier League (n = 2), 
English Women’s Super League (n = 1), Qatar Stars League 
(n = 1), Spanish Primera Iberdrola (n = 1), Austrian Bundes-
Liga (n = 1), Spanish La Liga (n = 1), European National 
Team (n = 1), Asian National Team (n = 2), South Ameri-
can National Team (n = 1). One panellist was working as 
a researcher only. The panellists had nine different nation-
alities: Australian (n = 3), British (n = 2), Brazilian (n = 1), 
Danish (n = 1), Dutch/Brazilian (n = 1), French (n = 1), Ital-
ian (n = 1), Japanese (n = 1), Spanish (n = 1). One panel-
list held a bachelor’s degree, two panellists held a master’s 
degree and nine panellists held a PhD. Panellists had expe-
rience working as an injury researcher (n = 3) or in profes-
sional football as a doctor (n = 4), physiotherapist (n = 5), 
S&C coach (n = 2) and sport scientist (n = 3). One panellist 
and a member of the steering committee have experience 
and education in the area of epidemiology. On average, 
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panellists conducted research on injuries for 9.4  years 
(range 7–15 years) and worked in professional football 
for 12.6 years (range 7–30 years) (Fig. S1). All the duties 
included in the inclusion criteria described in Table 1 were 
fulfilled by at least four panellists (Fig. S2).

3.2  Phase 1: Idea Generation

A list of the activities which lead to injury as reported in 
the literature was obtained from the studies included in the 
systematic review, and grouped into six domains: contact 
type, physical activity, ball situation, playing position, ses-
sion detail and contextual information. Each domain was 
structured to include all activities reported in the literature. 
Therefore, the domains of the FIICCS were split into two 
sections: core set and optional set, which are separated by 
the horizontal lines in Fig. S3.

3.3  Phase 2: First Ranking

In total, 12 panellists were asked to express their agreement 
through 49 unique questions (Table S1) with a total of 588 
questions. In all questions, at least 60% of responders gave 
a response of 4 or 5. For 48 questions (98%) consensus was 
reached, while for one question (2%), relating to optional 
set on the ball situation, no consensus was reached (Figs. 
S4–S8), (Tables S2–S6).

Finally, the changes proposed by the panellists in the 
open-ended questions were collated into 30 questions 
(Table S7), which were included into the pre-meeting survey.

3.4  Phase 3: Pre‑meeting Survey

Panellists were asked to rate their agreement on the improve-
ments suggested during the first survey. Of the 12 panellists 
who completed the first survey, 11 answered the pre-meeting 
survey while one panellist (doctor n = 1) could not continue 
the study due to limited availability.

In total 11 panellists expressed their agreement through 
30 questions (Table S7). Consensus was reached on 13 
items, and the remaining 17 items were included in discus-
sion (Fig. 1).

3.5  Phase 4: Panel Discussion

Nine panellists participated in the online meeting, while 
two (S&C coach n = 1, doctor n = 1) could not attend it due 
to last-minute commitments with their football teams. One 
panellist (doctor) agreed to answer the survey, while the 
other (S&C coach) did not and was therefore excluded from 
further phases.

The meeting lasted 90 min, and all questions on which 
consensus was not achieved in the previous phases were 

discussed. Consensus was reached on 11 out of the 12 ques-
tions and was not achieved around whether further details 
in the description of goalkeeper-specific activities should be 
included (Fig. 2). When discussing the length of the core set, 
the panel appreciated that time demand is a concern when 
collecting information in the practical setting but argued that 
the actual length of the core set does not pose an excessive 
burden on practitioners and that a shorter core set would not 
allow the collection of sufficient information. One panellist 
suggested extending the length of the core set, but the panel 
finally agreed to keep the length of the core set as originally 
proposed. Following the changes proposed in phase 2 and 
accepted in phase 3, the panel deemed the optional set of ball 
situation section to be clear.

With reference to the definition of running intensity, the 
panel agreed that this is an important aspect to evaluate but 
that it must be acknowledged that not all teams can collect 
this information objectively. To do so, it would be neces-
sary to monitor player activities through instruments such as 
global positioning systems (GPS) or optical video-tracking 
systems, and when an injury occurs, the inciting circum-
stance needs to be localised within the tracking data. There-
fore, the panel agreed that, although the classification of run-
ning intensity originally proposed is not ideal, it seems the 
best way to collect such information as it allows the report-
ing of running intensity either using objective instruments or 
by using the reported categories (i.e. high intensity, medium 
intensity, low intensity) which are explained to standardise 
their interpretation. The panel agreed that if an acceptable 
inter-rater reliability of results will be confirmed in further 
studies, then this classification is reasonable; otherwise, 
alternatives or modifications will need to be considered.

With reference to including a question to indicate if the 
injured leg was the one used to perform the change of direc-
tion, it was discussed that this information could be useful 
especially for ankle, hip/groin and ligament injuries. With 
respect to including a question to indicate whether the injury 
occurred following player error, some panellists argued that 
it may be relevant because a player error (e.g. bad touch, 
wrong pass, wrong tactical behaviour) may lead the player 
to perform sudden and unusual movements, while others 
argued that this information may not be relevant because 
it cannot be used to develop prevention strategies. There 
was majority consensus that determining whether a player 
made an error is very subjective and there could be several 
different opinions of the same injury even when coaches are 
included in the decision; therefore, the panel agreed not to 
add this aspect into the FIICCS.

With reference to whether including a description 
on the type of kick performed at the time of injury was 
important, the panel agreed that this information is easy 
to collect and is relevant because each type of kick (e.g. 
inside kick, outside kick, back heel) involves different 
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Fig. 1  Agreement with changes proposed during the first survey expressed as a percentage of total answers



1812 F. Aiello et al.

movements. This information could be used both to under-
stand the mechanism of injury and to inform the develop-
ment of rehabilitation protocols. With regard to whether 
pitch condition should be reported, some panellists argued 
that this information is important because pitch quality 
may vary significatively even in professional settings and 
may influence player load and the risk of some injuries 
such as ankle and knee injuries. On the other hand, other 
panellists argued that the quality of the pitch may not be 
homogeneous (i.e. some area of the pitch may be of good 
quality, and other areas may be of bad quality) and that 
reporting it may not be relevant because this information 
cannot be used for the development of prevention strate-
gies. Regardless of the importance of reporting this infor-
mation, there was consensus that evaluating pitch condi-
tion can be difficult because it is subjective and can change 
in different areas of the pitch; therefore, the panel agreed 
to exclude this question from the FIICCS.

With reference to player location on the pitch at the time 
of injury during match play, the panel agreed to remove 
this question because it is not important and does not pro-
vide important information for the development of preven-
tion strategies. With respect to reporting playing position, 
it was argued that people reporting inciting circumstances 
may not know the position the player was playing in during 
at the time of injury because players change position very 
frequently during football games; therefore, it is difficult 
to collect and report the information accurately. Therefore, 
the panel agreed to report only the natural playing position 
(i.e. the position in which the player usually plays in). The 
panel agreed not to collect information on teams ranking 
position or phase of season at the time of injury because it 

was deemed not worth collecting through this process and 
because the information can be extrapolated from the date 
of injury as required.

Finally, the panel discussed whether more information on 
the goalkeeper-specific activity should be reported. It was 
discussed that the FIICCS allows the reporting of the most 
important inciting activities (e.g. landing, kicking, diving); 
therefore, it may not be relevant to include further informa-
tion. However, consensus was not reached because only 50% 
of the panellists agreed not to include further information. 
Therefore, since the reporting of goalkeeper-specific inciting 
activities is included in the optional set, no further informa-
tion was included in the sub-domain, but further details can 
be collected if the researchers or practitioners deem this to 
be necessary.

3.6  Phase 5 and 6: Alignment with FIFA Football 
Language and Football Injury Surveillance 
Methodology Consensus

The FIICCS was updated following panel comments, the 
publication of the FIFA Football Language and the football 
extension of the International Olympic Committee consen-
sus on methods for recording and reporting of epidemiologi-
cal data on injury and illness in sport and was finally sent to 
the panellists for final approval. All the panellists confirmed 
their agreement with the final version and did not have any 
further comment.

Fig. 2  Panel responses on agreement after online discussion, expressed as a percentage of total number of answers
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Fig. 3  Final structure of the injury FIICCS. The flow chart should be 
read from the top to the bottom and from left to right following the 
arrows. The first figure (main structure) describes the structure of the 
FIICCS and its elements. The following figures (e.g. description of 

contact type, description of physical activity) describe in detail each 
element of the FIICCS. The description of each element has been 
reported in the excel file available at https:// osf. io/ 3h59v

https://osf.io/3h59v
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Fig. 3  (continued)
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3.7  Final Classification System

The final version of the FIICCS is available in Excel for-
mat (https:// osf. io/ 3h59v), and its structure is described 
in Fig. 3. The user guidelines with the definition of the 
domains and sub-domains of the core and optional sets 
are available at the same link. They have been developed 
by the Steering Committee, revised by the panellists, fur-
ther revised by the steering committee and one panellist 
as part of the development of the medical coding of the 
FIFA Football Language, and finally approved by the 
panel.

3.8  Attrition

Twelve panellists originally agreed to participate in the study 
and completed the second phase. One panellist (doctor) left 
the study after the second phase, and one panellist (S&C 
coach) left the study after the third phase. Both panellists 
declared that they could not continue the study due to their 
limited availability to be able to meet the necessary time 
commitment. To evaluate whether attrition in phase 3 and 4 
introduced bias, the average score of the answers provided 
by each panellist who left the study was compared with the 
average score of the answers provided by the panellists who 

Fig. 3  (continued)

https://osf.io/3h59v
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completed all the phases as per COMET guidelines [3]. For 
example, the average score of the nine questions related to 
importance was calculated for each panellist, and then the 
individual averages were compared to evaluate whether the 
ones of the panellists who dropped out differed from the 
ones of the panellists who completed the study. The average 
score of those who did not complete phase 3 or phase 4 were 
within the range of the average score of the panellists who 
completed the study (Fig. S9), which suggests that attrition 
did not introduce bias.

4  Discussion

Following robust consensus methods and the COMET 
guidelines, a standardised classification system was devel-
oped for use by practitioners and researchers to system-
atically report the inciting circumstances in football. The 
FIICCS comprises five domains: contact type, running activ-
ity, ball situation, session details and contextual information. 
The system also distinguishes between core set (essential 
reporting) and optional set (additional details). The core set 
allows the reporting of information deemed necessary at a 
minimum level to evaluate the inciting circumstances and 
means that this information should always be reported. It 
has been deemed to be easy to use and not excessively time 
demanding by the panellists. The optional set is longer and 
allows the reporting of more in-depth detail on the incit-
ing circumstances. It has been deemed to be easy to use in 
practical and research settings, but to report the information 
requested it is required to view the video clip of the incit-
ing circumstances. The optional set can be also adapted by 
the researchers or practitioners who wish to collect different 
or additional information on the inciting circumstances and 
depends on the research question or the question posed in 
the practical setting. The core set, which on the contrary 
should not be modified, will encourage sufficient reporting 
consistency and addresses the issues of inconsistent report-
ing observed within the literature.

The FIICCS can be used as a tool to collect and report 
inciting circumstances, but we recommend using it with cau-
tion until the system is evaluated further for reliability of 
reporting. Practitioners and researchers working with foot-
ball clubs may easily include the core set in the report forms 
they routinely use to collect injury data. This increases the 
chances of the core set being implemented because it is not 
time demanding and can be included into injury monitor-
ing procedures already in place. The optional set has been 
deemed easy to implement in football environments by the 
panel; however, since it is more time demanding, its imple-
mentation may encounter some barriers. On the other hand, 
both the core set and the optional set can be easily imple-
mented within research settings. Indeed, researchers could 

be interested in performing detailed analyses of the inciting 
circumstances and in some cases could decide to change 
the optional set according to their purposes. For example, 
if the study aims to evaluate the biomechanics of anterior 
cruciate ligament injuries or to report in detail the tactical 
circumstances at the time of injury, appropriate optional sets 
would need to be implemented. It is recognised that follow-
ing its implementation it is possible that further improve-
ments will arise and the system will need to be updated, 
but this is a normal part of the scientific process [27, 28]. 
Additionally, it will be necessary to evaluate the reliability 
of the system, which might be reduced in some situations 
such as when evaluating running intensity without appropri-
ate instrumentation. Given the extent of reporting inconsist-
ency of inciting circumstances in the available literature [2], 
the system could be implemented to reduce this issue while 
further studies evaluate its reliability. We urge future studies 
to report the inciting circumstances following the FIICCS. 
This will allow researchers and practitioners to combine, 
compare and generalise findings across studies and then to 
identify possible mechanisms of injury, inform practitioners 
and develop injury prevention strategies that can be tested.

Despite following the COMET guidelines, this study is 
not without limitations. The study protocol was not regis-
tered, and our original protocol had to be modified to meet 
the limited availability of the panellists, whose involvement 
was crucial for the development of the FIICCS. Further-
more, there is significant uncertainty on methods to develop 
core outcome set [3]. As a consequence, some decisions (e.g. 
the cut-off value to deem consensus reached, the exclusion 
of the neutral answer in phase 4) were taken on the basis of 
the experience of the steering committee and following the 
methodology implemented in similar studies. Further limi-
tations concern how the panel was recruited and the risk of 
attrition bias. Recruiting panellists from the network of the 
steering committee might have led the panel to be formed by 
experts whose opinions are similar to those of the steering 
committees. Using purposive sampling was necessary due to 
the difficulties in recruiting practitioners working in profes-
sional football as reported in other consensus studies [21, 
22]. Indeed, only 12 out of 21 experts agreed to participate, 
while others either did not answer the invitation or refused 
due to time constraints. The number of answers not provided 
in the surveys might be an additional limitation. However, 
it is believed that panellists did not provide answers when 
they did not have a clear opinion or due to lack of time. In 
any case, to limit the potential impact of the answers not 
provided on the FIICCS, panellists were requested to review 
and confirm their agreement with the FIICCS twice (phases 
5 and 6).

Furthermore, despite every effort being put in place to 
reduce attrition, 2/12 (17%) of panellists did not complete 
the study. The risk of attrition bias was low, but the opinions 
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of the panellists who did not complete the study might have 
led to different decisions. Another limitation is that panel-
lists had to be fluent English speakers, which reduces the 
representativeness of those who do not speak English. Addi-
tionally, since panellists were researchers and/or practition-
ers working at professional level, it is unclear whether the 
FIICCS is applicable at lower levels where the medical and 
support staff availability is limited. Direct applicability or 
adjustments needed will require further investigation in due 
time. Finally, we acknowledge that classifying injuries as 
contact and non-contact as per STROBE-SIIS guidelines [7] 
may be challenging as suggested by Shrier [26] and that this 
will deserve further consideration which was beyond the 
scope of this study.

5  Conclusions

We have developed a standardised system that allows prac-
titioners and researchers to systematically report inciting 
circumstances leading to injury in football. This comprises 
a core outcome set and an optional set. The core set is short, 
can be easily used in research and/or practice environment, 
and can be included in the injury reporting routines already 
in place in football, while the optional set can be imple-
mented in both football and research environments but could 
require video analysis. Following recommendations from 
Shrier [26], we reported in detail the disagreements that 
arose within the panel and uploaded the FIICCS in excel 
format in a preprint (https:// osf. io/ 3h59v) to provide a com-
munication channel to those not involved in the develop-
ment, and we invite those not involved in the development 
to use the FIICCS and this platform to provide feedback.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40279- 023- 01857-6.
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