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Abstract

Background: Injury surveillance is essential for the safety and protection of athletes’ health. Consistent data collection methods are needed in
sports injury surveillance and reporting. This systematic review aimed to identify the injury surveillance practices and data collection methods
in university student athletes and to evaluate the extent to which these injury surveillance practices and data collection methods align with the
International Olympic Committee (I0C) consensus statement.

Methods: A systematic review was conducted to identify studies describing injury surveillance practices and data collection methods in univer-
sity student athletes. Studies not describing university injury surveillance or that described non-athlete populations were excluded, as well as
case-control, cross-sectional, retrospective cohort studies, interventions, reviews, grey literature, and non-primary research. Four databases
(PubMed, SPORTDiscus, Scopus, and Web of Science) were searched from January 2000 to August 2024. Potential references were recorded
through Mendeley and exported to Covidence. Two reviewers (RCS and JV) independently screened studies and assessed risk of bias using the
Newcastle—Ottawa Scale. References were managed using Mendeley and Covidence. Data were analyzed descriptively, synthesized, and
summarized.

Results: A total of 11,188 records were identified. After screening the titles, abstracts, and full texts, 50 were eligible for the systematic review.
The studies were conducted across 9 countries and included a total number of 11,182 participants. Fifty-four percent of the included studies used
a time-loss definition of injury, while an athletic trainer recorded the injury data (62%), and an electronic tool/web system was used to collect
injury data (30%). Only 3 studies aligned with the IOC consensus statement.

Conclusion: This review highlighted the necessity for consistent, standardized injury surveillance practices and data collection methods in
university sport. Only 3 of the included studies adhered to the IOC consensus statement, which provides a methodological framework to guide
injury surveillance with appropriate contextual adaptation to facilitate injury prevention at the university level.
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1. Introduction Participating in sport inherently carries a risk of injury, which
can negatively impact an athlete’s performance and health and
contribute to a broader individual and societal cost.”* Sports
injuries impact a university student athlete’s daily life, and
[ their future athletic career varies vastly depending on the
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Regular involvement in sports or physical activity provides
numerous physical, mental, and social health benefits.'
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much broader societal implications, whereas minor injuries
may only lead to temporary disruption.’

The number of student athletes participating in university
sports has risen worldwide over the past decade.”’ In the
2021—2022 academic year, the number of student athletes
competing in National Collegiate Athletic Association
(NCAA) sports increased by more than 520,000, marking a
1-year rise of 30,000 student athletes.® The Fédération Interna-
tionale du Sport Universitaire World University Summer and
Winter Games have experienced growth in sports competitions
and student athlete participation every 2 years since 2003.”
There has been a significant rise in university sports competi-
tions and student athlete participation worldwide. This surge
has resulted in a high incidence and prevalence of sports
injuries,'’”'? necessitating a greater focus on standardized
sports injury surveillance methods and the implementation of
injury prevention strategies. '’

Preventive efforts are essential for protecting athletes’
health, minimizing the burden of sports-related injury, and
enhancing athletes’ performance capacity. Although injury
and illness are both used to define athlete health in the Interna-
tional Olympic Committee (IOC) consensus statement, this
review only focuses on injury surveillance in university sport.
Sports injury surveillance is a fundamental step in preventing
injury and improving athlete health and performance by
providing valuable information on the magnitude of sports
injuries and consistent tracking of injury outcomes, which is
critical for evaluating prevention initiatives.”'*'> Injury
outcomes such as time to return to training or competition,
long-term functional impairment, and ongoing medical needs
are essential indicators of injury impact. They should be
consistently tracked as part of surveillance systems to assess
the true burden of sport-related injuries.'®'” This informs and
directs health and safety initiatives such as future policy and
rule changes,'® neuromuscular and biomechanical training,'’
awareness and education initiatives,” and modification of
sports equipment.'® Although collecting and reporting sports
injuries has been well documented in the university sport
setting worldwide,”” ** only the NCAA has a regulated injury
surveillance system for surveillance and reporting of sports
injuries among university student athletes.”* There is a lack of
comprehensive systematic reviews and well-structured over-
views of existing injury surveillance systems in university
student athletes. There is also an obvious lack of implementa-
tion of injury surveillance systems in university sports world-
wide, and the practices thereof remain inconsistent outside of
the NCAA.***

Various injury surveillance systems and sport-specific
consensus statements regarding the methodology of injury
surveillance have been developed and implemented in
different sports environments and competitions.”® '

Injury surveillance practices and data collection methods
remain inconsistent within university student athletes.”* By
systematically synthesizing the current injury surveillance
practices and data collection methods in university student
athletes, guided by the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) methodology,*
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this review will address a critical research gap within this
population. In addition, considerable efforts are still necessary
to fully implement and adhere to the sport-specific
consensus’ " and the IOC consensus statements'> across
various sports contexts, particularly in university sports. This
systematic review aimed to identify current injury surveillance
practices and data collection methods in university student
athletes. As a complement to the main objective of the review,
it also evaluates the extent to which the current injury surveil-
lance practices and data collection methods in university
student athletes align with the 2020 IOC consensus statement
on injury surveillance in sport."”” The IOC consensus state-
ment, including the Strengthening the Reporting of Observa-
tional Studies in Epidemiology—Sports Injury and Illness
Surveillance (STROBE—SIIS) extension, provides standard-
ized data collection methods for injury data collection and
reporting to improve quality and consistency of athlete health
research.'” Assessing the adherence helps to evaluate the
quality and comparability of injury surveillance practices and
data collection methods in university student athletes. This
review not only identifies current injury surveillance practices
and data collection methods but also evaluates their adherence
to international frameworks.

The intention was to highlight research gaps and recom-
mend future opportunities for more standardized injury
surveillance practices and data collection methods in univer-
sity student athletes. This will facilitate the creation of a
context-appropriate injury surveillance system within this
population and setting to support effective athlete health,
injury prevention, and safety measures within university
sports.

2. Methods
2.1. Literature search

This systematic review was registered online with the Inter-
national Prospective Register of Systematic Reviews (PROS-
PERO) at the University of York, Centre for Reviews and
Dissemination. It is reported following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Protocol
(PRISMA-P) guidelines®” (record CRD42021257204, avail-
able at: https://www.crd.york.ac.uk/prospero/#myprospero
(accessed 6 February 2023)).

Four databases were searched: PubMed (MEDLINE), Web
of Science, Scopus, and SPORTDiscus. The reference lists of
the included articles were checked for additional relevant
studies. The search terms included “university” OR “college*”
OR “student” OR “athlete” AND “injury*” OR “wound*”
AND “surveillance”, with synonyms and derivatives contained
in the titles and abstracts of the articles. The search strategies
for each database were adapted as detailed in Supplementary
Table 1. The searches were conducted by RCS and encom-
passed all papers on injury surveillance methods and practices
concerning university student athletes from January 1, 2000,
to August 30, 2024. The search process is illustrated in Supple-
mentary Table 1.



R.C. Schippers et al.
2.2. Selection criteria

This systematic review considered only prospective cohort
studies published in English. The participants included were
university student athletes aged 18 years and older who were
participating in any university sports discipline. This review
included only student athletes competing at the highest levels
(e.g., varsity, NCAA) and those participating in recreational or
club-level sports. The full-text review identified university
sport-based studies reporting on sports injury surveillance
systems that recorded and reported sports injuries over the past
25 years (2000—2024). The 25-year time period was deemed
appropriate as it coincided with the development and publica-
tion of several consensus statements on the methodology and
reporting of epidemiological studies related to injuries in
sports. These consensus statements aim to standardize the
methodology of epidemiological studies and reporting for indi-
vidual and team sports. Eligible studies for inclusion described
the practices and data collection methods used to record and
report sports injury surveillance data in university student
athletes. Studies that did not investigate sports injuries in
university student athletes were excluded. Case-control
studies, cross-sectional studies, retrospective cohort studies,
interventions, systematic reviews, editorials, reports, letters,
books, abstracts, conference papers, grey literature, and all
other reviews were also excluded from this review.

2.3. Study selection

Duplicates and false hits (refers to studies retrieved that
appeared relevant based on the title and abstracts but which
were excluded after the full-text screening because they did
not meet the set inclusion criteria of the review) were removed
after the initial search was completed, and the 2 authors (RCS
and BT) independently screened the titles and abstracts for
eligibility. The same 2 reviewers independently assessed the
full texts of the remaining articles for eligibility. Any disagree-
ments concerning inclusion were resolved through discussion
by the review authors (RCS and BT) and a senior 3rd author
(JV). The study selection process was documented via Covi-
dence software,’” which also managed the screening process.

2.4. Data extraction

One reviewer (RCS) extracted and recorded data from all
included studies via an Excel spreadsheet (Microsoft,
Redmond, WA, USA) and verified accuracy and completeness
with a 2nd reviewer (BT). The following study information
was extracted: study characteristics (first author, year, country,
title, study design), population under surveillance (gender,
age, sport), injury definition, who provided information (e.g.,
athlete, physician, physical therapist, coach, nonclinical volun-
teer), which data sources were used (e.g., athlete self-reports,
medical records, examinations, video recording), the
frequency of data collection and reporting (e.g., daily, weekly,
monthly), the timing of and windows for data collection (e.g.,
day of injury or competition/training or the following day,
within a week), duration of surveillance (e.g., tournament,

J Sport Health Sci 2026;15:101130

season, whole year, playing career), and the direct method of
data collection (e.g., physical paper document, electronic
tool).

2.5. Critical appraisal/risk of bias

Two reviewers (RCS and JV) independently evaluated the
methodological quality of the included studies via the
Newcastle-Ottawa Scale (NOS), which was designed for cohort
studies.’® The reliability and validity of the NOS for cohort
studies have been established previously.”” The 2 reviewers
(RCS and JV) convened before the assessment to discuss and
familiarize themselves with the scale and tools. To minimize
the risk of bias, identifiable study information (authors’ names,
countries, efc.) was removed. Any disagreements between the 2
authors regarding the study’s risk of bias were resolved through
discussion with a 3rd reviewing author (BT).

The NOS awarded each study a maximum of 1 point for
each numbered item within the selection and outcome catego-
ries. A maximum of 2 points was given for comparability, so
the highest score on the NOS was 9 points. Each study was
judged on 8 items and categorized into 3 groups: (a) the selec-
tion of the study groups (4 items); (b) the comparability of the
groups (2 items); and (c) the ascertainment of either the expo-
sure or outcome of interest (3 items) for case-control or cohort
studies, respectively. To determine the methodological quality
of the studies, a three-group rating system was used on the
basis of the number of points awarded. Studies that scored a
total of 8 or 9 points were considered to have a minimal risk of
bias; 6 or 7 points were considered to have a medium risk
of bias; 5 points or fewer were considered to have a high risk
of bias. With respect to selection, studies were considered to
have a low, medium, or high risk of bias if they scored 4, 2—3,
or 1 point, respectively. With respect to comparability, studies
were considered to have a low, medium, or high risk of bias if
they scored 2, 1, or 0 point, respectively. With respect to
outcome, studies were considered to have a low, medium or
high risk of bias if they scored 3, 2 or 1 point, respectively.*®

The data collected were assessed by 1 author (RCS) to eval-
uate how many of the included studies on injury surveillance
practices and data collection methods in university student
athletes are consistent with the IOC consensus statement:
Methods for recording and reporting epidemiological data on
injury in sports.'” This serves as a proxy for the reporting
quality.

2.6. Data synthesis and summary measures

A narrative synthesis method was employed to achieve the
aim of this review to identify the injury surveillance practices
and data collection methods in university student athletes. The
characteristics and findings of the studies were summarized,
analyzed, and described descriptively in table format. Meta-
analyses were not conducted as the objective of the review
was to narratively summarize the literature. Furthermore, the
considerable heterogeneity across the included studies
surrounding the variations in injury definitions, data sources,
responsibility for data recording, frequency and timing of data
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collection, duration of surveillance, and methodological
approaches rendered quantitative pooling of results inappro-
priate.

3. Results
3.1. Search results

A total of 11,188 articles were identified from 4 electronic
database searches, with 8438 remaining after duplicates were
removed. Six hundred forty-seven articles were assessed for
eligibility, and the full texts were reviewed following abstract
and title screening. Fifty articles met all the inclusion
criteria,'>*° " and these studies were included for critical
appraisal and data extraction (Fig. 1).

3.2. Characteristics of the included studies

Fifty prospective cohort studies were conducted across 9
countries spanning 5 continents (North America: USA =34,
Canada=4; Asia: Japan=4, Republic of Korea=1; Europe:
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Ireland = 3, the Netherlands = 1; Africa: Cameroon=1, South
Africa=1; Oceania: Australia=1). The sample size was
278.20 4 452.44 (mean + SD; as reported by 40 studies). The
total number of participants included in the review was
11,182, of which 2528 (23%) were presented as a combined
sample (both male and female), 5623 (50%) were male, 2831
(25%) were female, and the gender of 200 (2%) participants
was not reported. The age of the participants was
20.01 £ 1.19 years (as reported by 40 studies); the age for
male participants was 20.26 £ 1.11 years (as reported by 18
studies); and for female participants, it was 20.01 £ 0.89 years
(as reported by 11 studies). The included studies covered 28
different university sports codes, which consisted of 12 studies
CaCh in soccer,47,49,5(),5376(),86 and basketball’47,49,53,6()767,8() 11

. . . 3949
studies each in American football,”” * and
. 5 _ . .
athletics, 8:4%:53:35:60,64,68 7186 9 studies in
G . .
Volleyba11’47,4 9,53,55,60,61,64,72,86 8 studies in

: 9,53,5 3 . . 5 )
tennis,* 4772300007380 5 srudies in softball, %7005 4
1 ; . . Q 5
studies each in rugby,'>***"’* and swimming,***"°%" 3
studies each in ice hockey,”®”’® Gaelic football,”’ > and

Identification of new studies via databases and registers

Records identified from databases:
‘5 + PubMed (n = 5030) Records removed before screening:
E + Scopus (n = 2033) Duplicate records (n = 2750)
% + SPORTDiscus (n=1319)
L2 + Web of Science (n = 2806)
A
Records screened (n = 8438) Records excluded (n=7791)
v
2 -
E Reports sought for retrieval (n=647) d Reports not retrieved (n = 0)
2
(]
(%]
3 — Reports excluded (n = 597):
Reports assessed for eligibility s Retrospective reviews (n = 196)
(n=647) ¢ Focus on 1 sport injury or harrow scope of injuries (n = 92)
*  Wrong outcomes (n=78)
+  Wrong study design (n = 66)
+ Cross-sectional (n = 55)
+ Intervention (n = 21)
+  Retrospective cohort (n = 34)
¢ Reports (n=10)
8 + Reviews (n=9)
Eo] —_— : . ” + Duplicates (n=7)
% Studies included in review (n = 50) . Abstracts (0= 6)
£ Reports of included studies (n =50) +  Not full text (n = 6)
+  Wrong population (n = 5)
4
id
\d
i

Not original study (n = 4)

Not reporting methodology (n = 2)

<18 years of age (n = 2)

Case-control, cross sequential studies, not in English,
editorials (n = 4)

Fig. 1. Flowchart of the literature search.
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55,82,86 47,6486

lacrosse, and wrestling, studies each in
badminton, ”** baseball,*”-*® dance,®®*! golf,48’4° and 1 study
each in fencing,“ field hockey,47 handball,’* table tennis,®*
climbing,’® martial arts,*® judo,** Paralympic sports,
hurling,”® gymnastics,’® and rodeo.®” One study did not report
the type of sports® and 1 study reported as College Outdoor
Education Activities.*> A detailed overview of the characteris-
tics of the included studies is provided in Table 1.

64

3.3. Critical appraisal/risk of bias

According to the NOS,** 41 studies (82%) had a high risk of
biasll,4l755,59,61767,69772,74777,79787 and 9 studies (18%) had a
medium risk of bias.*”+*%-20 2800087378 The average risk of
bias score for the included studies was 5. Supplementary Table
2 illustrates the percentage of included studies with low,
medium, or high risk of bias for selection, comparability, and
outcome based on the NOS.

3.4. Injury surveillance practices and methods

A comprehensive overview of injury surveillance methods
in university student athletes is provided in Supplementary
Table 3.

3.4.1. Injury definitions

The injury definitions identified and included in the studies
were (a) time loss (54%; n=27 studies,'** *'07%
61-63,65-68,71,72,76-78,80-82.8486 (1)) modical attention and/or
time loss (28%; n =14 studies), >+5 +7:50 58.00.04,69.75.79.85.80
(c) medical attention (10%; n =75 studies),”””"***7 (d) time
loss and non-time loss (4%; n=2 studies),”"** and (e) not
reported (4%; n=2 studies).”””> The complete list of injury
definitions identified in the included studies is presented in
Supplementary Table 3.

3.4.2. Who recorded the injury data

Injury data in the included studies were most commonly
recorded by the (a) athletic trainers (62%; n=31
Studies),39’4()’42’43’45’46’4&49’53763’(77’69’72"73"76’77’80’82784’86’87 b)
athletic therapist (14%; n=7 studies),
athlete (10%; n=>5 studies),””****7%8! (d) physiotherapist
(8%; n=4 studies),'>**"*7? (e) course instructors (2%; n=1
study),” (f) athlete, coach, and medical personnel (2%; n=1
study),”" and (g) primary investigator (2%; n = 1 study).”

41,44,50—-52,65,78, (C)

3.4.3. Data sources used

Notably, the majority of the included studies used (a) an
examination (occurrence of injury was ascertained by health
care personnel through assessment) as the data source (72%;
n=35 Studies).I2,3‘)744,46,4‘)752,55762,64,65,67,69,71773,7678(),82,86,87
Others (b) did not report (14%; n=7 studies)'”>>*0%"%
7484 or used additional data sources such as (c) athlete self-
reported (12%; n = 6 studies),*’*%*71-#1:55 (d) a combination of
athlete self-reports and examinations (2%; n=1 study),”’ and
(e) interviews (2%; n=1 study).”
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3.4.4. Frequency of data collection and reporting

Data collection and reporting occurred (a) weekly (46%;
n=23 StlldieS),39’40’44’50752’54758’61’62’67’6&71’74’75’77’81’83’84’86
(b) not reported (24%; n=12 studies),
107379828557 (0 daily (20%; n=10 studies), 24244460064
006950 (d) monthly (6%; n=3 studies),"’”’*’® (e) daily
(collected) and weekly (reported) (2%; n=1 study),”” and
(f) weekly (collected) and monthly (reported) (2%; n=1
study).*

47—-49,53,59,63,

3.4.5. Timing and window for data collection

The timing and window for data collection coincided with
(@ the day of the injury (64%; n=32
studies), 1239~ 42:44-46,50-52,55-58,60,61,64-67,69.72,73,76-81,83,86
(b) not reported (28%:; n = 14 studies), **+*7:49:73:54:39.62.63.68.70.
2848386 (¢) the following day and within the week of injury
(4%; n=2 studies),”™’" (d) after training and matching (2%;
n=1 study),” and (e) within the week of injury (2%; n=1
study).”

3.4.6. Duration of surveillance

The duration of surveillance was reported as follows: (a) 1
or multiple seasons (78%; n=38 studies),”’ ‘" %
61-63,67,69,70—74,76,77,80,82—84,86,87 (b) 1 or multlple years and
academic years (12%; n=3 studies each),” """/
tournament and weeks (4%; n=2 studies each),'*****%% (qd)
semester and university career (2%; n = 1 study each).’**!

3.4.7. Direct methods of data collection

The direct method of data collection varied, with different
methods utilized: (a) electronic tools/databases/systems (30%;
n=15 Studies),l2,39741,43,44,47,49,60,64,65,70,72,77,87 b not
reported (30%’ n=15 studies),42’45’53755’61763’67’72’73’79’83‘84‘87
(c) injury surveillance/reports form (not reported whether
paper or electronic) (22%; n=10 studies),*®" >*%%
1737682 () paper/hard copy (6%; n=3 studies),”® * (e)
Excel spreadsheet (6%; n=3 studies),”"** (f) paper/hard
copy and electronic (4%; n=2 studies),”**' and (g) electronic
questionnaire (2%; n= 1 study).*®

3.5. Adherence to the IOC consensus statement

Of the 50 included studies, only 3 (6%) fully adhered to the
key components as outlined in the IOC consensus statement.
Fig. 2 summarizes the key components of the IOC consensus
statement reported in all included studies. A more detailed
overview of the key IOC components for each study can be
found in Supplementary Table 4.

3.5.1. Study population characteristics

All 50 studies described the characteristics of the study
population, such as sport type, gender, and age,
although not all studies specified age clearly and various
categories were used (e.g., university athletes) (Supplemen-
tary Table 4).
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Table 1
Characteristics of the included studies.
Study Country Number of Gender Mean age Sport
participants (year)
Ball et al. (2020)7* Australia 34 Male 19.3 Rugby
Bliekendaal et al. (2021)(‘x Netherlands 797* Male/female 19.4 Athletics, climbing, dance, field
sports, gymnastics, martial arts,
swimming
Brumitt et al. (2021)° USA 155/117 Male/female 20.0/19.3 Basketball/volleyball
Brumitt et al. (2016)®” USA 71 Male 20.2 Basketball
Brumitt et al. (2018)°° USA 106 Female 19.1 Soccer, volleyball, basketball,
lacrosse, tennis, softball, and
athletics
Brumitt et al. (2013)’”’ USA 83/110 Male/female 19.1/19.5 Baseball, lacrosse, softball, volley-
ball, wrestling; men’s and women’s
basketball, cross-country, soccer,
tennis, track and field
Brumitt et al. (2016)** USA 83/106 Male/female 19.5 Not reported
Brumitt et al. (2018)% USA 95 Male 20.0 Basketball
Brumitt et al. (2020)°* USA 119 Female 19.2 Soccer
Brumitt et al. (2018)% USA 169 Male 19.9 Basketball
Brumitt et al. (2018)°° USA 102/104 Male/female 18.0 Soccer, volleyball, basketball,
athletics, tennis
Chase et al. (2013)”° USA 16/18 Male/female 19.5 Swimming
Colberg et al. (2015)" USA 32/26 Male/female 19.4/20.4 Tennis
Curtis et al. (2021)*’ USA 117/139 Male/female 20/20 Soccer
DiPasquale et al. (2015)*' USA 10/158 Male/female 19.6 Dance
Enoki et al. (2021)*° Japan 51 athletes in the 1st year Male/female 19.6
(36/15) Male/female 19.8 Athletics
54 athletes in the 2nd year
(38/16)
Flik et al. (2005)"° USA 8 teams Male Not reported Ice hockey
Fuller et al. (2007)*’ USA 52 teams Male
64 teams in the 2005 Female Not reported American football
season Male
54 teams Female Not reported American football
72 teams in 2006 season
Fuller et al. (2007)*° USA 52 teams Male
64 teams in 2005 season Female Not reported American football
54 teams Male
72 teams in 2006 season Female Not reported American football
Gaudio et al. (2010)* USA Not reported Male/female Not reported College Outdoor Education
Activities
Grant et al. (2015)"7 USA 79 Male 20.2 Ice hockey
Hagel et al. (2003)"' Canada Not reported Male Not reported American football
Haraldsdottir et al. (2021)">  USA 17 Female 19.6 Volleyball
Hayes et al. (2019)"° USA 40/57 Male/female 19.0/19.2 Athletics
Iguchi et al. (2013)* Japan 289 Male 20.5 American football
Jang et al. (2022)%° Korea 64 Male 21.5 Badminton
Kelley et al. (2022)“) USA 119/159 Male/female Not reported Basketball, softball, soccer, tennis,
volleyball, and athletics
Matz et al. (2004)*? USA 18 teams Female Not reported Lacrosse
Maurice et al. (2021)%* Cameroon 2583 (1175/898/510)" Male/female/No 24.0 Athletics, basketball, soccer, hand-
information available ball, judo, tennis, table tennis,
volleyball, wrestling, paralympic
sports, fan’s club
McCunn et al. (2017)* USA 76 Male 20.2 American football
Meeuwisse et al. (2000)** Canada 1010 Male Not reported American football
Meeuwisse et al. (2003)*° Canada 318 Male Not reported Basketball
Meyers et al. (2017)°° USA Not reported Male Not reported Soccer
Meyers et al. (2010)°” USA Not reported Male Not reported Soccer
Meyers et al. (2013)°" USA Not reported Female Not reported Soccer
Miyake et al. (2016)° Japan 50/7 Male/female 20.0/20.7 Badminton
Mortensen et al. (2020)* USA 208 Male 21.4 American football
Nagano et al. (2021)°° Japan 54 Female 19.0 Basketball

(continued on next page)
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Table 1 (Continued)

Study Country Number of Gender Mean age Sport
participants (year)

O’Connor et al. (2021)°" Ireland 132 Female Not reported Gaelic football

O’Connor et al. (2017)> Ireland 217 Male 19.3 Gaelic football

Rebella et al. (2015)”" USA 83/52 Male/female 20.6 Athletics

Schick et al. (2003)"* Canada 147/114 Male/female 23.5/20.9 Ice hockey

Sanfilippo et al. (2024)** USA 92/35 Male/female Not reported American football, softball, rowing,
track, golf, cross-country, tennis,
swimming

Smith et al. (2015)* USA 200 Not reported 18—24° Men’s basketball, women’s basket-

ball, men’s cross-country running,
women’s cross-country running,
men’s football, women’s golf, men’s
track and field, women’s track and
field, men’s tennis, women’s tennis,
women’s volleyball, women’s-
soccer, and women’s swimming/
diving

Sullivan et al. (2022)*’ USA 957° Male/female 18 Men’s baseball, basketball, Amer-
ican football, wrestling; women’s
basketball, field hockey, soccer, soft-
ball, or volleyball

Teahan et al. (2021)*° Ireland 416/256 Male/female Not reported Gaelic football, hurling/camogie,
soccer and rugby
van Zyl et al. (2024)"? South Africa 171 Male 19.7 Rugby
Walrod et al. (2019)" USA 28/16 Male/female Not reported Fencing
Watts et al. (2022)%7 USA 264" Male/female Not reported Rodeo
Willigenburg et al. (2016)* USA 1 team Male Not reported American football
1 team Male Rugby

# Distribution of data according to gender not available.
® Distribution of data for Fan’s club according to gender not available.
¢ Age is presented as range in years.

Reporting of I0C key components across included studies

Injury definition 49
Mode of onset
Mechanism of injury 24
Subsequent/recurrent
Injury severity

Injury classification
Exposure measure 33
Risk measure

Data sources
Frequency of collection
Timing of collection
Duration of surveillance 50

Direct data collection

0 10 20 30 P 50
Number of studies reporting

Fig. 2. Key IOC components reported by included studies shows the number of included studies (» = 50) that reported each key component recommended by the
10C consensus statement for injury surveillance in sport. IOC, International Olympic Committee.

3.5.2. Defining and classifying health problems recurrent, or exacerbations. Slightly more than half (n=29)

Almost all studies (n=48) reported the definition of  classified injury severity and 44 specified injury classifica-
injury. Notably, less than half of the studies reported mode tion. Thirty-three studies reported exposure measures,
of onset (n=21) or the mechanism of injury (n=24). Only whereas risk measures were reported in 28 studies (Supple-
13 studies detailed whether injuries were subsequent, mentary Table 4).
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3.5.3. Data collection methods

All studies reported the person responsible for collecting
injury data, who was the athletic trainer. Forty-four studies
described their data sources, and 41 studies reported the
frequency of data collection. Notably, only 38 studies reported
the timing and window for data collection. All studies reported
the duration of injury surveillance, while only 34 studies
reported the direct method of data collection used. The rest of
the studies reported using retrospective reviews or athlete self-
reports (Supplementary Table 4).

4. Discussion

This is the first review to identify, summarize, and criti-
cally appraise injury surveillance practices and data collec-
tion methods in university student athletes. This review
also evaluated the extent to which these injury surveillance
practices and data collection methods align with the 2020
IOC consensus statement on injury surveillance in sport.'”
Fifty studies from 9 countries across 5 continents were
included, covering 28 university sports codes, with over
half (68%) of the included studies conducted in the USA.
Fifty-four percent of the included studies defined injury as
time-loss, with the athletic trainer primarily responsible for
recording in over half (62%) of the studies. In 72% of the
studies, injury was confirmed through examination (occur-
rence of injury was ascertained by health care personnel
through assessment), with data most often (64%) collected
on the day of injury, and with a little fewer than half
(46%) of the studies reporting data weekly. Surveillance
was season-long in 78% of the studies, and electronic or
web-based tools were the most common data collection
method (30%). There were significant variability and
heterogeneity among the injury definitions and data collec-
tion methods for the included studies (Supplementary
Table 3). Notably, only 3 studies’>’"”” fully adhered to
the IOC consensus guidelines, emphasizing a clear method-
ological gap in terms of standardization within this
context.

4.1. Injury surveillance practices and methods

4.1.1. Injury definitions

Fifty-four percent of the included studies employed a time-
loss definition for injury, which has been well documented as
the most commonly used definition, particularly in team sports
where injury surveillance is undertaken over an extended
period.*** This definition will lead to the exclusion of minor
injuries that affect athletes’ participation in training and
matches but do not fully prevent them from participating.”’
Subsequently, non-time-loss (minor) injuries such as contu-
sions and mild ankle sprains remain underreported, even
though those injuries may still affect atheles’ well-being and
performance. Furthermore, recurrent injuries are often initially
concealed by athletes and managed through modified partici-
pation and only become visible in time-loss definitions once
they worsen and cause absence from training or matches.'” As
a result, this narrow definition of injury may underestimate the
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true incidence, particularly in overuse injuries, and report the
fewest injuries. It is also acknowledged that a time-loss injury
definition will exclude physical complaints that do not prevent
participation and may in fact underestimate the true injury
incidence. Athletes continue to play or train while managing
minor injuries, which still impairs performance and increases
future risk of injury.”’ Hence, practitioners are advised to
consider the magnitude of all symptoms encountered alongside
the burden associated with time-loss’* and use a broader defi-
nition to capture the full spectrum of injury burden.'’

This definition has been shown to compromise prevention
strategies and team success in elite sports’ while providing a
reliable method to identify injuries when athletes are unable to
fully participate in training and matches and to compare injury
rates across different teams over various seasons.”' Using a
time-loss injury definition may lead to (a) underreporting of
injuries, (b) delayed recognition of early warning signs, (c)
bias towards acute and severe injuries, and (d) mitigated
impact of gradual onset-type injuries. Injury surveillance
needs to be comprehensive to be able to produce quality data,
which is what effective injury prevention strategies depend
on.”  The majority of sport-specific  consensus
statements”’~** recommend the use of the time-loss injury
definition, and further suggest that future studies should avoid
using multiple, separate injury definitions,”* instead using a
single, comprehensive definition that captures any injury that
affects an athletes’ physical and psychological status, irrespec-
tive of time-loss or the need for medical attention.'” To further
reinforce this recommendation, Waldén et al.”” suggested that
future studies use an injury definition encompassing both inju-
ries and relevant medical conditions.

4.1.2. Who recorded the injury data

Standardized methods and data collection designs are
essential for developing reliable, accurate, and effective injury
surveillance systems.”* Over half of the included studies used
an athletic trainer for recording injury data and diagnosing
injuries through examination. The majority of these studies are
based in the US, where the term ‘“athletic trainers” is used,
especially in universities, as these individuals complete a
university degree in injury assessment and management. The
NCAA-Injury Surveillance Program (ISP) employs athletic
trainers to track, record, and analyze injury data across a range
of U.S. college (university) sports’” because understanding
how college athletic trainers diagnose, treat, and make
reporting decisions is crucial in both research and clinical
settings.”® Ekegren et al.’® reported that athletic trainers
contribute to maintaining the NCAA Injury Surveillance
System. Furthermore, involving trained medical personnel will
enhance and support consistent injury surveillance and
reporting. In resource-limited settings where funding and
access to medically trained personnel are constrained, self-
reported injury surveillance can be a feasible alternative.’’
However, it is essential to acknowledge its inherent limita-
tions, including social desirability bias, recall bias, and the
absence of clinical verification, all of which may impact the
accuracy and reliability of the collected data.”®
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4.1.3. Data sources used

Most studies relied on healthcare professionals to confirm
injury occurrence, which enhances diagnostic accuracy”’ but
may miss minor or non-time-loss injuries, leading to underre-
porting.'” This method may also be impractical in low-
resource university settings. Incorporating validated self-
report tools could improve data completeness and feasibility
across diverse contexts.

4.1.4. Frequency of data collection and reporting

The IOC consensus statements describe frequency of data
collection and reporting as either daily, weekly, or monthly."”
In 64% of the included studies, data were collected on the day
of injury, which improves recall accuracy and timeliness.
However, same-day reporting may miss delayed-onset symp-
toms or injuries not immediately recognized, potentially
affecting injury classification and completeness.'® It is recom-
mended that injury data be collected as the injury occurs to
support accurate reporting.”

4.1.5. Timing of and window for data collection

The IOC consensus statements describe timing of and
window for data collection as either the day of injury or
competition/training or the following day, within a week."”
Fewer than half (46%) of the included studies reported timing
of data collection in weekly collection intervals. This inconsis-
tent and infrequent data collection can lead to recall bias and
increase the likelihood of missed injuries, especially minor
injuries, as well as compromise data accuracy.'® Weekly
reporting allows for more timely and reliable capture of injury
and better indicates fluctuations in exposure and training load.
Creating consistent and standardized data collection intervals,
such as weekly reporting, is essential to enhancing the overall
quality and comparability of injury surveillance systems in
university sport.

4.1.6. Duration of surveillance

Surveillance was season-long in 78% of the included
studies, which supports consistent monitoring during periods
of structured competition and training. While this aligns with
typical academic and athletic calendars, it may overlook inju-
ries sustained during pre-season, off-season training, or recrea-
tional activities. These periods can pose significant injury risk
due to fluctuations in training load, reduced medical oversight,
and limited conditioning support.'” As a result, restricting
surveillance to the competitive season may underestimate the
true injury burden among university athletes. Extending
surveillance beyond the playing season could enhance the
completeness of injury data and improve the effectiveness of
prevention strategies.

4.1.7. Direct method of data collection

The direct data collection method varied across the
included studies, from traditional paper-based methods to elec-
tronic tools and databases.’®”>"*' The pen-and-paper method is
easy to implement, requiring minimal technical knowledge,
equipment, and financial resources.'” However, the initial use
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of the pen-and-paper method in the NCAA Injury Surveillance
System burdened athletic trainers. First, the data needed to be
entered twice. Second, injury and exposure data must be
mailed or faxed, which consumes time and resources, poten-
tially leading to data entry errors.”” While using an electronic
tool or database has financial implications for the design and
training of medical staff using the database, it does reduce
free-text input. This contributes to a more consistent data
capture method.'’” The electronic format employed in the
NCAA-ISP allows real-time access to individual data and
eliminates the duplication of institutional records, facilitating
easier access and analysis for individual universities.”” Finally,
a web-based or electronic database will promote the consistent
and valid practice of injury surveillance, enabling the compar-
ison of injury outcomes and the development and implementa-
tion of effective injury prevention strategies.'”'

4.1.8. Adherence to the IOC consensus statement

Notably, only 3 studies’’"”” fully adhered to the IOC
consensus guidelines by reporting and documenting all the
components of study population characteristics, defining and
classifying health problems, and utilizing effective data collec-
tion methods, highlighting a clear methodological gap in terms
of standardization within this context. In addition, none of the
included studies considered or directly applied the 10C
Female Athlete Health consensus supplement.'” Inconsistent
reporting of exposure and risk measures limits the comparisons
between studies and reduces the interpretability of incidence
rates.

4.2. Limitations

A key limitation was the decision to include only English-
language publications. This may have excluded relevant
studies conducted in other languages, particularly from regions
with differing sports cultures and injury surveillance practices.
The predominance of male participants in the included studies
limits the applicability of findings to female university student
athletes. Given documented sex differences in injury risk and
patterns, the lack of female representation and sex-stratified
analysis may reduce the relevance of results for developing
female-specific prevention strategies. '

Some of the included studies lacked standardized and
detailed reporting methodologies, such as injury definitions,
sampling methods, and injury validation procedures. This vari-
ability complicated the evaluation of study quality and may
have influenced the interpretation of the results. Additionally,
surveillance systems often prioritize time-loss injuries,
neglecting subclinical or overuse injuries that do not immedi-
ately impact participation but may contribute to long-term
injuries. Another limitation of the included studies was the
lack of adherence to the IOC consensus statements, as well as
the lack of consideration given to the Female Athlete Health
domains supplement, which restricts the comparability and
reliability of findings across studies. No formal reporting
quality tool was used, but instead we used the IOC consensus
statement on injury epidemiology in sport due to its relevance.
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4.3. Future research

Only 3 of 50 studies fully adhered to the IOC consensus
statement. Future research should explore barriers to adoption
of the IOC consensus statement in university settings and test
implementation strategies that could increase adherence.
There was a lack of consistency in injury definitions, with
most using only time-loss. Future studies should compare the
impact of different injury definitions (e.g., time-loss wvs.
medical attention vs. all physical complaints) on injury inci-
dence and prevention outcomes. A limited measurement of
reporting on exposure data and risk measures across studies
was evident, which renders a need to design studies that inte-
grate standardized exposure and risk measures to improve the
comparability of injury rates and burden across sports and
institutions. Only 6% of studies included the IOC consensus
statement; none applied the IOC Female Athlete Health
supplement. Future injury surveillance systems must incorpo-
rate the IOC Female Athlete Health framework to address the
underrepresentation of female athletes and sex-specific health
considerations. Data collection methods varied widely (e.g.,
paper vs. electronic tools), with many studies lacking trans-
parent reporting. Research is needed to evaluate the feasibility
and data quality of different digital tools for injury surveil-
lance, especially in low-resource settings. Only the NCAA had
a formalized, structured surveillance system, and more
research should focus on developing context-appropriate
injury surveillance systems in non-NCAA and non-U.S.
university settings, especially in lower—middle income coun-
tries. Many studies had a high risk of bias due to inconsistent
sampling, reporting, and follow-up. Methodological studies
are needed to build and validate high-quality injury surveil-
lance protocols tailored to university sport contexts.

4.4. Practical implications

The findings of this review highlight the need for consistent
and standardized injury surveillance practices in university
sports settings. Institutions can adopt the IOC consensus guide-
lines to unify definitions, data collection methods, and
reporting standards. Addressing variability in injury definitions
and underreporting of non-time-loss injuries can improve data
quality, ultimately benefiting researchers, clinicians, coaches,
and sport governing bodies involved in athlete health and
safety. Furthermore, it is crucial to incorporate sport-specific
and population-specific adaptations into surveillance systems
to ensure that they meet the unique demands of university
athletes. Additionally, leveraging technology, such as elec-
tronic data collection tools, can increase efficiency and reli-
ability, enabling real-time surveillance of injuries. These
recommendations can support the development of tailored
surveillance systems that inform injury prevention strategies
and foster safer sporting environments for university student
athletes. Finally, universities should implement standardized
injury surveillance systems, guided by well-established frame-
works such as the IOC consensus statement, to improve consis-
tency, which will allow for the comparability of injury data
and enhance how athlete health is managed. In addition,
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university student athlete health is much more comprehensive
than just injury, therefore we should consider illnesses and
athlete health domains.

5. Conclusion

Injury surveillance practices and data collection methods in
university sports are highly variable, with inconsistencies in
definitions, data sources, and collection timing. Alignment
with the IOC consensus statement is minimal, with only 6% of
studies fully adhering to its core components. This lack of
standardization limits the effectiveness of injury prevention
strategies and compromises athlete safety. Future research
should prioritize developing and validating surveillance
systems tailored to university settings, including in underrepre-
sented populations and sports, as well as in low-resource
settings. Strengthening methodological quality across studies
will also enhance the comparability and utility of injury data
in this field.
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