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Abstract

Background: Sports medicine (injury and illnesses) requires distinct coding systems because the International Classification of Diseases is insuf-
ficient for sports medicine coding. The Orchard Sports Injury and Illness Classification System (OSIICS) is one of two sports medicine coding
systems recommended by the International Olympic Committee. Regular updates of coding systems are required.

Methods: For Version 15, updates for mental health conditions in athletes, sports cardiology, concussion sub-types, infectious diseases, and skin
and eye conditions were considered particularly important.

Results: Recommended codes were added from a recent International Olympic Committee consensus statement on mental health conditions in
athletes. Two landmark sports cardiology papers were used to update a more comprehensive list of sports cardiology codes. Rugby union proto-
cols on head injury assessment were used to create additional concussion codes.

Conclusion: It is planned that OSIICS Version 15 will be translated into multiple new languages in a timely fashion to facilitate international
accessibility. The large number of recently published sport-specific and discipline-specific consensus statements on athlete surveillance warrant
regular updating of OSIICS.

Keywords: Sports cardiology; Dermatology; Eye injuries; Concussion; Infectious diseases; Sports injury classification

1. Introduction hamstring strain, a very common sports presentation.” This
also applies to many of the common lower-limb muscle strains
(e.g., calf/soleus, groin/adductor). A further weakness is the
provision of many codes associated with major brain trauma,
such as the various types of brain hemorrhage, but no code for
a medically-assessed head impact not diagnosed as a concus-
sion (sub-concussive brain impact), which is now considered
very important in sport.” The ICD remains poor with regards
to appropriate codes for many other sport-related injuries (and
other musculoskeletal injury scenarios),” hence sports injury
surveillance coding has remained independent.® Although
OSIICS and Sports Medicine Diagnostic Coding System
(SMDCS) are far preferable to ICD for sports injury coding,
the ICD (with over 30,000 codes) has superior ability to
provide specific codes for illness.’

The first known sports injuring coding system was the
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The Orchard Sports Injury and Illness Classification System
(OSIICS) had been used for injury surveillance for 30 years,
ever since its initial iteration as the Orchard Sports Injury Clas-
sification System (OSICS, used primarily for sports injuries) in
1992. Its inception was as part of the development of the
Australian Football League injury surveillance program,
which commenced in 1992." Like other nascent injury surveil-
lance systems around the world, it was noticed that the Interna-
tional Classification of Diseases (ICD) was not fit-for-purpose
to use for the monitoring of sport-related presentations.” ICD
is hospital-based, which is not applicable for most sport-
related injuries. The classic illustration—still relevant for the
latest ICD-11—is that there is no specific code/diagnosis for a
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Athletic Association injury surveillance, but this did not
flourish as it was declared proprietary. The SMDCS has since
evolved to become the most used system in North America.’
OSIICS has been used more in Australasia, and throughout
Europe. Both the SMDCS and the OSIICS were chosen as offi-
cial coding systems of the International Olympic Committee
(I0C) in 2020,” and categorization of body parts and systems
were aligned to allow easier translation between the 2 systems.

Although OSICS had expanded its codes to better cater to
illness in Version 10 (2007),"" in 2020, it was re-named
OSIICS to express that illness has equal consideration to
injury when coding for sporting presentations. The most recent
2022 update (Version 14)'" included coronavirus disease 19
(COVID-19) codes, additional female athlete codes and, for
the first time, an Italian translation. Criticism of previous
sports injury classification system versions was justified based
on the lack of female athlete codes,'” which had been largely
redressed by OSIICS Versions 13 and 14. Version 14 also
included some codes recommended by a published cycling
consensus. > Other IOC extension statements, such as tennis,
golf, and football, expressed satisfaction with the available
codes,"* '° along with citation by studies of pediatric injury
and illness'” and inclusion in databases.'®"”

Apart from being open-access and free to use (with attribu-
tion), another important strength of the OSIICS has been the
frequent updates. At the 2019 IOC consensus meeting on
injury and illness surveillance this was a more formal process,’
whereas the majority of updates have been ad hoc organized
by the primary author,'”'"**"** with a less formal process.
This paper presents a further update (Version 15) based on
relevant publications and studies that have appeared recently
in the sports medicine literature.

2. Methods

It was anticipated that the IOC will eventually re-convene a
larger IOC Injury Surveillance full panel in the late 2020s, but
a new version was warranted in 2024 to account for areas
where code evolution was needed more promptly. The author
group for this update was chosen in 2023 and includes:

JWO as the founder/primary author of the OSIICS and
member of the 2019 IOC consensus panel; MM as a fellow
member of the 2019 IOC consensus panel and international
representative on this mini-panel; JJO as a specialist expert in
sports cardiology coding and head of the Australasian Registry
of Electrocardiograms in National-level Athletes (ARENA)
registry; ER and KMC as injury surveillance experts from the
La Trobe University Sport and Exercise Medicine Research
Centre, one of the Australian members of the IOC Medical
Research Network.

A literature search was performed using PubMed, SPORT-
Discus, and Google to search for the terms “OSIICS” or
“OSICS” or “Orchard codes” or “Orchard Sports Injury Classi-
fication” from 2021 to 2023, inclusive. Reference citations for
specific OSIICS publications since 2020 were also part of the
search strategy (using Google Scholar citation links). Formal
inclusion and exclusion criteria were not used, as the goal of
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the search was simply to find references that had used the
OSIICS over this time period, which did not require a compli-
cated method. The available accumulated references were then
reviewed for further code recommendations, any other consid-
erations for additional codes were taken on the expert advice
of the authors.

3. Results

OSIICS (or OSICS or Orchard codes) were referenced in
multiple studies published in 2022 or early 2023.”°? One
recent study suggested multiple additional codes™ and pointed
to other areas with deficient medical coding, where additional
diagnostic depth has been added.

3.1. Additional mental health codes

A specific study on surveillance of athlete mental health symp-
toms and disorders recommended 5 additional mental health
codes that were not part of OSIICS Version 14.* These new
codes are included below in Table 1, along with the ICD-11
equivalents.

3.2. Additional concussion codes

Additional concussion codes have been added based on the
increasing use of video signs in Rugby Union™* and other
sports’> to differentiate concussion sub-categories, which
influence decisions on removal from the field and return to
play. Criteria (or Category) 1 concussion signs include clear
loss of consciousness, ataxia or seizures, and Criteria 1 symp-
toms include amnesia and disorientation,”* whereas Criteria 2
concussion signs include possible loss of consciousness and
possible ataxia. All of these new codes generally translate to
the single ICD-11 code for concussion (NA07.0).

There has been pressure from governmental investiga-
tions into the management of concussion®® to institute
more conservative minimum return-to-play times. Because
some of these guidelines will rely on specific symptoms
and signs, there will be generally more need to use specific
diagnostic criteria, as listed in Table 2, as part of injury
classification rather than simply relying on the single code
of HN1. In Version 13, HZN was added to reflect a head
impact that was assessed medically but was not deemed to
be a concussion, given the importance of recording not

Table 1

Additional mental health codes.

Diagnosis OSIICS 15 ICD-11
Specific phobias MSSP 6B03
Somatization MSXS 6C20.Z
Sleep disorders MSSS 7A26
Bipolar disorders MSXB 6A60
Attention deficit hyperactivity disorder MSSH 6A05

Abbreviations: ICD = International Classification of Diseases; OSIICS =
Orchard Sports Injury and Illness Classification System.
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Table 2

Additional concussion codes.

Diagnosis OSIICS 15 ICD-11
Concussion with Criteria 1 video signs HNC1 NA07.0
Concussion with Criteria 2 video signs HNC2 NAO07.0
Head impact (not concussion) with Criteria HZC2 NA07.0
2 video signs

Concussion in a player with a concerning history = HNCH NAO07.0
Concussion with no concerning history or signs HNCN NA07.0
Concussion with delayed symptom presentation HNCD NA07.0
Concussion with imaging abnormality HNCA NAO07.0
Concussion with abnormal biomarkers HNCB NA07.0
Traumatic encephalopathy syndrome HNCT NAO07.0Y
Abbreviations: ICD = International Classification of Diseases;

OSIICS = Orchard Sports Injury and Illness Classification System.

only diagnosed concussions but also sub-concussive head
impacts as part of injury surveillance.”

3.3. Additional cardiac codes

The field of sports cardiology has emerged as a subspe-
ciality of both cardiology and sports medicine.”’ While
multiple sports cardiology codes were already present in
OSIICS Version 14, the Outcomes Registry for Cardiac
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Conditions in Athletes design protocol,”® the ARENA
protocol, and a previous landmark cardiac screening paper’’
were searched for sports cardiology diagnoses not already
included. This process allowed the identification of further
diagnoses to be added, as per Table 3.

It is anticipated that research projects like Outcomes
Registry for Cardiac Conditions in Athletes and ARENA will
need the greater diagnostic options provided by OSIICS
Version 15 as part of surveillance of these cardiac conditions
as they relate to athletes.

3.4. Additional dermatology, ophthalmology, and infectious
disease codes

40,41 42,43

Neither dermatology nor ophthalmology codes
were comprehensive in previous versions; thus, additional
codes have been introduced. Versions 13 and 14 had codes for
COVID-19 that were thought to have become relevant for
athletes given the mandatory government restrictions in many
countries in 2020—2022. Other major specific infectious
diseases are included for the first time (Table 4). The full
Excel version of OSIICS 15 is downloadable in the online
version of this paper as Supplementary materials.

Table 3

Additional sports cardiology codes.

Diagnosis OSIICS 15 ICD-11
Arrhythmogenic cardiomyopathy (formerly arrhythmogenic right ventricular cardiomyopathy) MCEAC BC43.6
Dilated cardiomyopathy MCCD BC43.0
Brugada syndrome MCIBS BC65.1
Aortopathy MCCA 4A44.1
Implantable cardioverter-defibrillator complication MCZIC NES2.1Z
ICD insertion MCzZIl QB50.03
ICD shock MCZIS

Cardiac arrest MCVCA MCS82
Sudden cardiac death MCZCD

Hypertension MCCH BA0OO
High cholesterol MCCC 5C80.0
Commotio cordis MCET

Ablation procedure MCZp

Patent ductus arteriosus MCJP LA8B.4
Atrial septal defect including patent foramen ovale MCJD LASE.Y
Abnormal screening ECG MCEG MC9I1
Syncopal episode(s) cardiac MCESC MG45.0
Exertional chest pain (angina) MCECP BA40
Marfan syndrome MCIM LD28.0
Pacemaker insertion MCZPM

Pacemaker complication MCZPC

Heart failure MCCHF BD1Z
Syncope/collapse, general (including non-cardiac causes) MCES MG45.Z
Coronary artery anomaly MCICA LA8C
Ventricular septal defect MCJVS LAgS.4
Mitral valve prolapse MCCMV BB62
Pulmonary stenosis MCCPS BB90
Aortic valve pathology MCCAV BB7Z
Supraventricular tachycardia (including atrial flutter) MCCSV BC8Z
Myocardial infarction MCCMI BA41.Z
Coronary artery disease MCCCA BAS2.Z

Abbreviations: ECG = electrocardiogram; ICD = International Classification of Diseases; OSIICS = Orchard Sports Injury and Illness Classification System.
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Table 4

Additional dermatology, ophthalmology, and infectious disease codes.
Diagnosis OSIICS 15 ICD 11
Sebaceous (epidermoid) cyst MDYC EK70.0Z
Subcutaneous lipoma MDBL 2E80.0
Enlarged lymph node MDYL MAO1.Z
Melanoma-in-situ (grade 0) MDBES 2E63
Keratolysis MDIK 1C44
Talon noir (black heel)/hyperkeratosis hemorrhagica FVTN EH92.Y
Scabies MDISC 1G04
Acne MDYAC ED80
Myopia MOIM 9D00.0
Hyperopia (hypermetropia) MOJH 9D00.1
Astigmatism MOIJA 9D00.2
Pterygium MOSP 9A61.1
Glaucoma MOCG 9Co1
Cataract MOCC 9B10
Traumatic retinal hemorrhage HORH NA06.7
Influenza virus MPII 1E30
Respiratory syncytial virus MPIRS XN275
Dengue fever MXID XN4CA
Malaria MXIM 1F4Z
Tuberculosis MXITB IB1Z
Chikungunya MXICV 1D40
Measles MXIMS 1F03
Mumps MXIMP 1D80
Rubella MXIRV 1F02
Abbreviations: ICD =International Classification of  Diseases;

OSIICS = Orchard Sports Injury and Illness Classification System.

4. Discussion

The injury and illness surveillance consensus process of the
IOC in 2019 remains the ideal format in which to upgrade and
update coding for sports injury and illness.® It allows a large
group of experts to use methodology that considers multiple
opinions to inform the updated codes.

Nevertheless, disagreement with the outcome of such a
process will always be present. Possibly, the most contentious
change to a code in OSIICS 13 was the consensus recommen-
dation that the Achilles tendon be considered part of the calf
region rather than the ankle region. There are good arguments
both ways (from an anatomical boundary perspective, the
Achilles belongs in the ankle whereas from a functional unit
perspective it belongs in the same region as the calf muscle
group). Independent of this debate, it is a better process to
make decisions using consensus methodology from many
experts than unilaterally by a single expert (JWO). The biggest
decision of the 2019 process was to align SMDCS and OSIICS
so that the Achilles, for example, would be grouped in the
same region in both systems and, therefore, would be tabulated
in the calf/shin region in all sports medicine studies.

It was appropriate to include the identification of illness in
the OSIICS title, but perhaps an oversight that some conditions
that require coding are neither injuries nor illnesses (e.g., preg-
nancy). In this sense SMDCS is a more politically correct
name because it doesn’t suggest that injuries and illnesses are
the only conditions worthy of coding. However, in contrast,
the ICD has the least politically correct name (and perhaps can
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never be useful for sports medicine as long as it pertains
primarily to disease).

One paper suggested reform of OSIICS (which has not been
adopted) to include severity as part of the coding.** There is no
doubt it is important in any Athlete Management System (data-
base) to record severity as well as diagnosis. However, assess-
ment of severity is complex and, thus, probably inappropriate
to be incorporated into a diagnostic coding system. First is the
dilemma of whether severity should be judged on clinical
grounds (dysfunction on clinical testing), radiological grounds
(imaging appearance), missed playing or training time (dura-
tion of time loss, often not known at the time of initial coding),
or level of performance limitation (functional severity).
Beas-Jiménez et al.** suggested a universal code for functional
severity; however, functional limitations vary across the phase
of rehabilitation and conflict with other ways of grading
severity. For, say, muscle strains, there remains significant
disagreement on the determination of severity. There are
multiple non-conforming ways to grade muscle strains in the
literature™ °° as well as published arguments that clinical
parameters are preferable to imaging for assessing severity.”'

Because OSIICS Version 15 was created by a smaller
number of authors than were involved in the 2019—-2020 I0C
consensus panel process, the authors limited their changes to
adding new codes that were considered important (particularly
in the special areas listed in Tables 1 —4). There were no major
structural changes undertaken as we determined this would
require a larger panel. Therefore, users of Versions 13 and 14
will find migration to Version 15 relatively straightforward;
there are no missing codes, only additional ones. The major
change to existing codes was the spelling out of abbreviations
in full the first time they are used (i.e., no existing codes were
changed from Version 14).

Many of the codes introduced in OSIICS Version 15 illus-
trate the difference in focus between the OSIICS and the
ICD-11. Concussion has a single code in the ICD-11 (NA07.0)
with a description of “loss or diminution of consciousness due
to injury”, itself an inaccurate descriptor as concussion may
occur without diminution of consciousness. The first recom-
mended detail codes in the ICD-11 for concussion relate to
whether pupils are reactive to light. In sports medicine presen-
tations, pupil non-reaction is exceedingly rare, but concussion
with no diminution of consciousness is very common. Motor
incoordination (subsequent to head injury) without loss of
consciousness is considered a definite concussion and an indi-
cation for compulsory removal according to the Consensus
statement on concussion in sport,’> as well as in the rugby
codes and in other sports. Because this sport-specific knowl-
edge has led to change in legislation in certain sports, addi-
tional OSIICS codes have been created subsequently.

For some of the codes, it was challenging to determine
whether they should be classified as injuries (with a body part
first character) or as medical conditions (with a body-system
base). For example, we concluded that pterygium was best
classified as an ophthalmological condition rather than an eye
injury and that Commotio Cordis was a cardiology condition
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rather than a chest injury, but we recognize and appreciate
counter arguments.

Some infectious diseases have been given codes for the first
time: For example malaria, which is a very rare diagnosis in
athletes but included because it is one of the world’s most
common infectious diseases; there are over 30 different ICD-11
codes related to malaria.

5. Conclusion

Version 15 of OSIICS adds updated codes for mental health
conditions in athletes, sports cardiology, concussion sub-types,
infectious diseases, and skin and eye conditions. We encourage
the translation of OSIICS into multiple languages over the
course of 2024, and we aim to publish these versions in 2025
as OSIICS 15L.
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