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Introduction

Reliance on public information is
increasing in sports medicine research.

(Diniz et al. 2022; Diniz et al. 2023)

Media-based research enables researchers
that do not have direct access to data
and opens new possibilities.

Anterior cruciate ligament ruptures (ACL)
are a significant concern.

(Della Villa et al 2021)

Serious and career-threatening, considerable
time lost, risk for long-term consequences.

(Pinheiro et al. 2023, Kvist and Pettersson 2024)
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Reliability of public databases

Questions about validity of public databases.

(Carey 2023, Inclan et al. 2022)

Media reports on ACL ruptures are
reliable for some types of injuries.

(Krutsch et al. 2020)

Possible mitigation is to use Transfermarkt

as a starting point and cross-check injuries
elsewhere. However, manually verifying all ACL
injuries listed in Transfermarkt would be
extremely time-consuming.

Hypothesis: an Al powered framework

can cross-check ACL tear-related
information from large, publicly available
datasets with high specificity and efficiency.
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Materials and Methods

Database of ACL tears in male professional @
footballers from first- and second-tier leagues
worldwide (1999-2024) from Transfermarkt. / e /

| Teanslace hmgl, using OpenAT's GPT |
Al-powered framework: [
Google Programmable Search Engine | e | |
and OpenAl's GPT-40-mini. prntert | [ e v ingopenararr || e

GPT: translate search queries, appraise
search results, and analyse injury-related
iInformation in search result items (SRISs).

Specificity in identifying mentions of ACL tears
was the target performance metric, and SRIs
was the evaluation unit.
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“You are a sports medicine researcher. Your task is to translate a Google Search query,

which aims to find information on soccer injuries, into a specified language. Return only the
translated search query.”

Translate
search query

“As a sports medicine researcher, you are examining the results from a Google Search
AYoJaE=1E] aimed at finding information on soccer injuries, specifically for {player} who may have
SEENEEEIIE suffered from an {injury}. Review the provided search links and snippets. Respond with ‘yes’
or ‘no’ to whether any of the content seems to indicate that {player} experienced an {injury}.

“As a sports medicine researcher, you need to analyze text that may or may not be
specifically about soccer injuries. Your task is to determine if the following text clearly
indicates that the player named {player} sustained an injury described as {injury}. Consider
the following guidelines:

- Player Identification: Confirm the player’s full name in the context. Be cautious of players
with the same first or last name but different last or first names. Verify the context to ensure
the correct player is being referenced.

- Injury Confirmation: Look for explicit mentions or strong implications of the injury type.
Check for words or phrases that confirm the occurrence of the injury, such as “diagnosed

with”, “suffered from”, “sidelined due to”, or similar expressions that unambiguously relate to
{injury}.

- Contextual Clarity: Ensure that the injury description is not hypothetical or speculative. The
context should directly attribute the injury to the player mentioned.

- Disambiguation: If multiple players or injuries are mentioned, ensure clarity in the text that
directly ties the specific injury to the specified player.

Respond with ‘yes’ if the text clearly confirms that {player} had the injury described as an
{injury}. Respond with ‘no’ if the text does not provide clear and direct confirmation.”

Diniz et al. Knee Surg Sports Traumatol Arthrosc. doi: 10.1002/ksa.12571
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mention of an
ACL tear in the
player




Materials and Methods

After preliminary testing, 1,522 SRIs were
estimated to confirm a 99% specificity for a
power of 99.5% and at a 5% significance level.

A researcher extracted injury-related information
from each SRI’s text, serving as ground truth.

Player age at injury and time until return-to-play
were recorded and compared with data from the
UEFA Elite Club Injury Study.

GPT processing time and cost were also noted.

Time before return to play for the most common
injuries in professional football: a 16-year follow-up
of the UEFA Elite Club Injury Study
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ABSTRACT
Objectives The objective was to describe the typical
duration of absence following the most common injury
diagnoses in professional football

Methods Injuries were registered by medical staff
members of football clubs partcipating in the Union of
European Football Association Elite Club Injury Study.
Duration of absence due to an injury wes defined by the
number of days that passed between the date of the
injury occurrence and the date when the medical team
allowed the player to return to fullparticipation. In total,
22942 injuries registered during 494 team-seasons were
included in the study.

Results The 31 most common injury diagnoses
constituted a total of 78 % of all reported injuries

Most of these injuries were either mild (leading to a
median absence of 7 days or less, 6440 cases = 42%)
or moderate (median absence: 728 days, 56% = 8518
cases) while only few (2% = 311 cases) were severe
(median absence of >28 days). The mean duration of
absence from training and competition was significantly
diffrent (p < 0.05) between index injuries and re-
injuries for six diagnoses (Achilles tendon pain, calf
muscle injury, groin adductor pain, hamstring muscle
injuries and quadriceps muscle injury) with longer
absence following re-injuries for all six diagnoses
Conclusions The majoriy of al time loss due to
injuries in professional football stems from injuries with
an individual absence of up to 4 weeks. This artice can
provide guidelines for expected time away from training
and competition for the most common injury types as
wellas for tsrealistic range.

INTRODUCTION
If a football player gets injured, the coaches’ key
question is usually as follows: “When can he/she
play again®" Given the economic and competitive
implications associated with an absence of profes
sional players, the time to return to trainings and
or match play is of particular importance for the
player as well as the club’ The management of
injuries benefits from an accurate prognosis for the
return to play (RTP) in order to facilitate planning
of future training and team composition.® Medical
and coaching staff face considerable pressure to
enable the players’ retum to training sessions and
‘matches as soon as possible.”

It has been recommended that decisions about
the timing of RTP are criteria based but such an
approach has proven to be problematic due to a
lack of valid criteria® *

with recurrences of injuries

"2 Werner Krutsch,” Armin Spreco,* Wart van Zoest,” Craig Roberts,®

as a possible consequence of premature RTR* ¢
Therefore, evidence-based epidemiological infor
mation to guide a prognostic time loss estimarion is
potentially helpful for the medical staff to address
questions from players, coaches, managers, media
and agents regarding RTR”

RTP data from injury studies—the Elite Club
Injury Study (ECIS) being the biggest of them—
can provide some guidance for RTP decisions.®
The ECIS database contains 23 000 time loss
injuries from male professional football clubs in
Europe. This material provides a wealth of infor.
marion, for example, regarding the duration of
absence from training and matches needed for

certain injuries.

The objective of this study was to provide
details about absence days and RTP for the 30
most common injuries in male elite level football,
including data from both index injuries and re-in-
juries. Our hypothesis is that only a few diagnoses
account for the majority of all injuries and that
re-injuries have longer RTP compared with index

injuries.

MATERIALS AND METHODS
This is a post hoc analy
data from several cohorts of male professional
foorball players. Data have been collected from
professional football teanss from the highest level of
European professional foorball (Union of European
Football Association ECIS), other European profes.
sional football reams with artificial turf installed at

sis of prospectively collected

sh, Swedish, Danish

ave been followed over
a varying number of seasons (1-16) berween 2001
and 2017 adding up to a total of 494 team-seasons
included in the present study. During this time, a
otal of 22 942 injuries were reported with 19 926

index injuries and 3016 re-injuries. The majority
(629) of the included injuries were collected in the
ECIS cohort while the other cohorts contributed
with fewer cases (139 from the Swedish premiere
division, 109 from the artificial turf cohort, 9%
from the English premiere division, 49 from the
Norwegian premiere division and 200 from the
Danish premiere division). The same identical
methodology has been used to collect data from
all cohorts and detailed description of the study
methodology’ and the included cohorts has been
published previously. -1
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Results

Verification of 231 athletes
yielded 1,546 SRIs.

Human analysis of the SRIs showed that
335 mentioned an ACL rupture, 6 partial
injuries, 51 associated lesions, and in 107
the athlete had or awaited surgery.

Evidence of ACL rupture in 83 athletes.

Source of SRIs:

- Press articles (n = 853), 55.17%

- Social media (n = 683), 44.18%

- Other (n = 6), 0.39%.

- Official announcements (n = 3), 0.19%
- Interviews (n = 1), 0.06%

| screened Leagues (n = 186) to extract team ientifiers |

| Screened Teams (n= 4,708) to extract player identifiers ]

| Extracted injury history from each player (n = 53,571) |

Injuries: 179,853

Filtered for 'cruciate ligament tear’, “cruciate ligament
surgery’, ‘cruciate ligament injury’, ‘cruciate ligament strain’,
‘partial damage to the cruciate ligament',
‘kreuzbandverletzung', ‘kreuzbandriss': 6,232 entries

After removal of entries with
missing or incorrect data: 2,907

After removal of duplicates: 2 855

After removal of entries with time
before RTP < 120 days: 2,850

Mumber of entries included in the
Al-Powered Framework assessment study: 231

Diniz et al. Knee Surg Sports Traumatol Arthrosc. doi: 10.1002/ksa.12571



Results

Assess mention of an

ACL tear in the player

Assess whether the player had

a partial or complete injury

Assess whether the player had

associated knee injuries

Assess whether the player had

or was scheduled for surgery

Performance metrics (%)

99.3

99.9

98.9

98.4

Specificity

Sensitivity ~ Accuracy  Precision
88.4 96.9 97.0
66.7 99.8 80.0
84.3 98.4 1.7
76.6 96.9 78.1
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Results

The mean age at rupture:

26.6 years (SD: 4.6, 95% CI: 25.6-27.6).

Median return-to-play time:
225 days (IQR: 96, 95% CI: 209-251).

Comparable to reports using data
from the UEFA Elite Club Injury Study.

GPT processing took 41 minutes
and cost around 5 USD.
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Al-powered framework: high specificity cross-checking male
professional football ACL tear reports from a public database.

May significantly reduce manual workload and enhance
reliability of sports medicine research using public datasets.

Ages and RTP times aligned with UEFA Elite Club
Injury Study, supporting data credibility: highlights the
potential for research when clinical datasets are limited.

Limitations: lower accuracy for partial tears and associated
injuries. Unknown generalisability to female athletes, other
sports, or injuries.

Could fine-tuning the language model improve performance?



Media-based research is a relevant
opportunity but reliability must be
ensured

Al-powered framework: high
specificity cross-checking male
professional football ACL tear
reports from a public database.

Future research: explore application
in other injuries and sports; expand
the framework’s capabilities.
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