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Background Concussion is one of the key player welfare issues
in rugby union. Independent Matchday Doctors (IMDDs), sup-
ported by live video feeds, were brought in to elite men’s
rugby union matches in England over the 2019–2020 season
to support the in-match off-field head injury assessment (HIA)
process.
Objectives To determine whether rugby union players diag-
nosed with a concussion post-match could have been removed
for an in-match off-field HIA.
Design Prospective cohort study.
Setting Twelve professional rugby union clubs in the highest
league in England.
Participants Professional male rugby union players.
Outcome measures 1) Number of concussions diagnosed post-
match, where no in-match off-field HIA was performed.

2) The proportion of these that were ‘tagged’ in-match by
the IMDD on the ‘Hawkeye’ live video system as events with
the potential to result in concussion.
Main Results Twenty-five concussions were diagnosed post-
match (21% of total concussions). In 20 instances, an
IMDD report and match-specific Hawkeye library were
available for analysis. Of these, the IMDD reported a
potentially significant incident in 12 (60%) cases, and a
potential incident was ‘tagged’ on Hawkeye in 13 (65%) of
cases. In 6 cases (30%), nothing was highlighted in either
the IMDD report or on Hawkeye, and in 9 cases (45%)
there was an incident highlighted on both. Common fea-
tures observed in the ‘tagged’ video clips include: players
staying on the ground after contact for longer than other
players; players steadying themselves on their knees before
standing; subtle gait changes; and players grasping the face
after contact.
Conclusions Over 20% of concussions were not diagnosed in-
match, and over half of these were ‘tagged’ as events with
potential to result in concussion. Governing bodies should
consider these video features when setting the threshold for
HIAs. Optimising this process could help minimise the risk of
negative health outcomes in players.
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Background Rugby Union, a popular full-contact sport played
throughout the world, has one of the highest rates of concus-
sion of all full-contact sports. Concussion is the most com-
monly reported injury in rugby matches with 17% of
professional players sustaining a concussion in a given season.
Cervical muscle strengthening is often included in concussion
rehabilitation and/or prevention protocols however the cervical
strength profiles of elite rugby players are currently unknown.
Objective To describe the preseason isometric cervical strength
profiles of peak strength and endurance, in elite professional
male rugby players, categorised by playing position.
Design Cross-sectional study measuring isometric peak and
endurance cervical strength.
Setting Elite rugby players from four professional Irish teams
that compete at the highest level of competition in Ireland
and Europe.
Patients (or Participants) Elite male rugby players (n=136).
Interventions (or Assessment of Risk Factors) The association
between isometric strength and playing position, age, height
and weight was investigated.
Main Outcome Measurements Multidirectional cervical strength
was measured using a standardised isometric endurance test
and a novel isometric ‘make’ test.
Results In total, 136 players participated in this study, includ-
ing front row forwards (27%), other forwards (28%) and
backs (45%). The average time for the endurance tests were
55.7 seconds and 52.9 seconds for extension and flexion
respectively, with no statistically significant differences between
playing positions.

Peak isometric strength was significantly greater in exten-
sion (429N ± 104N) than side flexion (left, 306N ± 73N;
right, 308 ±70) across all position groups; isometric flexion
(275N ± 65N) was the weakest. Age was associated with
increased isometric strength.
Conclusions This study provides normative values for peak
and endurance isometric strength in professional rugby players.
Differences between playing positions for peak strength high-
lights the importance of stratifying scores in accordance to
position. Pre-season testing of isometric cervical strength may
aid in return to play decisions following concussion.
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Background Concussions can be classified as acute (<90 days
to resolution) or post-concussion syndrome (PCS, �90 days to
resolution). PCS poses a great burden to the individual and to
public health.
Objective To contrast the presentation and recovery of acute
concussion and PCS to identify potential factors for PCS
prevention.
Design Retrospective chart review of concussion patients seen
by Sports and Exercise Medicine physicians from 2015–2019.
Setting Glen Sather Sports Medicine Clinic, Edmonton,
Alberta, Canada.
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Patients 496 patients (289 male/207 female, 19.7±9.4 years)
presented with 561 concussions in 1471 visits.
Assessment of Risk Factors Concussions were subdivided into
acute and PCS by time from injury to first appointment.
Main Outcome Measurements Demographics, injury mecha-
nisms, Standardized Concussion Assessment Tool (SCAT)
scores, management, and recovery timelines.
Results Acute concussions accounted for 88% of injuries and
12% were PCS. Females (RR=1.4) and adults � 25 years
(RR=3.6) were more likely to be diagnosed with PCS. In
both, injuries occurred most commonly in hockey, football,
and soccer. Family physicians were the most frequent referral
provider (58% acute, 76% PCS). Median injury-appointment
time was 11.0 days (acute) compared to 182.0 days (PCS).
Initial total SCAT symptom score was significantly greater
(p<0.001) in PCS (56.0±33.0) compared to acute concussion
(39.8±31.9). Therapies (i.e. referral, medication, intervention)
were prescribed in 44% of acute injury visits compared to
73% of PCS visits (c2=88.6, p<0.00001). Recovery timelines
for return to work, school, and sport were significantly longer
in PCS patients than in those with acute concussions
(p<0.05).
Conclusions Athletes who are female and/or �25 years of age
may be at greater risk for PCS progression, requiring closer
monitoring and further injury prevention efforts. Considering
the number of referrals from family physicians, further con-
cussion education may better optimize initial management and
shorten delays in seeking necessary sports medicine
consultation.
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Background History of injury is an important predictor of
future injury risk. Accurately assessing injury history can be
challenging as it is influenced by the period of time used for
the ‘lookback window’.
Objective Compare two lookback window definitions to
quantify injury history and assess impact of this definition on
the association between history of ankle sprain and incident
game ankle sprain: 1) ’1-year lookback period’ limited to a
history of ankle sprain within the past year and requiring �1
year of NBA participation, and 2 )‘all-comers lookback
period’ including any history of ankle sprain regardless of
the timing of the prior sprain or the number of years of
prior participation.
Design Retrospective Cohort Study
Setting U.S. National Basketball Association (NBA)
Participants All NBA players who participated in at least one
game from 2013–14 through 2016–17.

Assessment of Risk Factors History of ankle sprain included
prior game and non-game ankle sprains.
Main Outcome Measurements Game ankle sprains were
obtained from the audited NBA electronic medical record,
which is standardized across all 30 teams.
Results Across this 4-season study, 554 game ankle sprains
were reported among 946 players and 122,010 player-games.
Using the primary definition, players with a history of ankle
sprain in the past year were 1.41 (95% CI 1.13, 1.74) times
as likely to sustain an incident game ankle sprain, relative to
players with no history of ankle sprain. These results are con-
sistent with prior research and pathobiology of ankle sprain.
In contrast, the ‘all-comers lookback period’ definition led to
an entirely different conclusion with a null result (IRR=1.01,
95% CI 0.80, 1.27).
Conclusions In this analysis, accounting both for a defined
exposure time via a fixed 1-year lookback period and for the
recency of the prior sprain(s) yielded robust and interpretable
results.
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Background Population screening with highly sensitive diagnos-
tic tools, such as nucleic acid amplification testing (NAAT),
can enable early identification and isolation of cases and
reduce transmission of SARS-CoV-2.
Objective To describe the results of a rigorous, large-scale
COVID-19 testing and monitoring program with confirmatory
processes and adjudication of positive results.
Design Descriptive Epidemiology Study
Setting 32 U.S. National Football League (NFL) Clubs during
the 2020 season
Participants NFL players and staff
Methods The NFL/NFL Players Association instituted a
COVID-19 Testing and Surveillance Program for the 2020
Season, which included daily testing for players and staff, full
medical follow-up and adjudication of cases. Clinical adjudica-
tion was based on subsequent daily testing, symptoms, and
clinical history; persons remained in isolation during
adjudication.
Results Between August 1 and November 14, 2020, a total of
632,370 RT-PCR tests were administered to 11,668 individu-
als; 270 (2.4%) confirmed cases were observed. PPVs of the
initial positive result ranged from 73–82% across RT-PCR
platforms. Initial positive results were positive on re-processing
61–79% of the time. PPV increased when both results were
positive to >95%; however, initial positives that were negative
on confirmatory processing resulted in true cases a portion of
the time, depending on machine and population prevalence.
High Ct values (33 to 37) could indicate onset of infection.

Abstracts

Br J Sports Med 2021;55(Suppl 1):A1–A188 A157

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjsm

.bm
j.com

/
B

r J S
ports M

ed: first published as 10.1136/bjsports-2021-IO
C

.376 on 23 N
ovem

ber 2021. D
ow

nloaded from
 

http://bjsm.bmj.com/

