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Prevention strategies and modifiable risk factors for
sport-related concussions and head impacts: a
ic review and met: lysi

1.What sport-related concussion (SRC) prevention strategies

reduce concussion and/or head impact ik (eg, equipment,
Nicyloulos fzani i [ Prior bodychecking experience i ice hockey games was not
- Mouthguard use should be supported in child and adolescent associated with lower concussion rates when adolescent
ice hockey (Grading of Recommendations Assessment, players played in leagues permitting bodychecking,
S (T suggesting no unintended consequences of polcy disallowing
bodychecking to refuse poliy recommendation above
children and most levels of adolescent ice hockey (GRADE: (GRADE qualiy rating: moderate).

should inform related policy and recommendations for all contexts.
levels (GRADE quality rating: low).

T P
recommended, based on research in rugby, while more
research is needed for females and other team sports The

prevention (GRADE qualit rating:

to reduce recurrent concussion rates is recommended (GRADE
quality rating: very low).

Systematic review

Clinical recovery from concussion—return to school
and sport: a systematic review and meta-analysis

WHAT IS ALREADY KNOWN ON THIS TOPIC WHAT THIS STUDY ADDS

= Symptom burden (number and severtty) [~ Continuing to play and delayed access 0
postinjury is a significant predictor of longer healthcare providers (HCPS) after SRC are
recovery after sport-related concussion (SRC). associated with longer recovery after SRC.

= CTTeaT TECoVery o SRC T racked g = T enre

symptom surveys, which guide return to lear be implemented for different coorts (eg, age,
(RTL) and retum to sport (RTS), sex) with minimal differences in the time for
~ Physical activity and prescribed aerobic exercise
treatment are beneficial early in recovery after [~ HCPs must account for premorbid and
SRC. postmorbid factors (eg, depression/aniety and
= Management, RTL and RTS decisions after SRC i — -
should be individualised. = The maony oT 2
2 full RTL with no academic sy
" Over The Tast two decades, stud
athletes are taking longer to become symptom
free and RTS, which may reflect evolving
management strategies.

systematic review
Prevention strategies and modifiable risk factors for
sport-related concussions and head impacts: a
systematic review and meta-analysis

WHAT IS ALREADY KNOWN ON THIS TOPIC WHAT THIS STUDY ADDS

= Primary prevention strategies in sport can " Mouthguards are associated with a 28% lower
reduce the high burden of concussion such as ate 2 pice
policy eliminating body checking in child ice ==Poney dlsallowing bodyched and
ey. adolescent ice hockey is associated with a 58%
> More evidence is needed to support the reduced concussion rate, without unintended
protective effect of mouthguards, additional consequences associated with reduced
padding in American football helmets, bodychecking experience when subsequently
appropriate helmet ft in collsion sport, policy paicinating ip bodychecking leacue

limiting contact practice in adolescent American = Strategies lImiting contact practice in American
foohl esdconct e enrcement
contact sports (eg, American football, ice lower practice-related concussion rate.
hockey), and training strategies targeting e . g

modifiable intinsic ris factors. in rugby i associated with a 32%-60% lower
concussion rate.

reduce recurrent concussion rates.

he image of the futuristic mouth guard designed to prevent concu
suth guard incorporates multple gel layers, reinforced impac

Systematic review
Clinical recovery from concussion—return to school
and sport: a systematic review and meta-analysis
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Systematic review

Clinical recovery from concussion—return to school
and sport: a systematic review and meta-analysis

Systematic review

Clinical recovery from concussion—return to school
and sport: a systematic review and meta—analysis

3. RIS and 7 s “ovementand change of drecto, crallnging The
1. Clinical recovery 2. Retur to learn (RTL) and RTL strategy (online supplemental = The TS sty oo sppemensl able ) sk e ensarimotr systems s pr of o egment .
— The time for clinical recovery and completion of retur to table 1) —~ oMY
sport (RTS) has increased and the measures used to assess. ~ Healthare providers (HCPs) should wark with stakeholders D e S e e e s 26 o 1
g on education and school policies to faciltate academic hete thedemands and ks ofthesport e presen.
p e nd the ity and figours rogtes 1o ull competve
oy SORT

- el detematonof exdies e o3k

‘The symptom burden reported |mmed|ate|yrearry
after e ela(ed concussion (SRQ) re most ~ Many athletes retun to school without needing academic e 7

support. Risk factors for longer RTL duration should be model™ Y acros all. mmmﬂmm ),

o assessed in all athletes with SRC to identify those who il )
ey e v approach,HCPs st account o ndvidal premorbid
significant heterogeneity in findings. (SORT B) ~ While the RTL and RTS strategies can occur in parallel,
~ The significant variability in assessment tools and of student-athletes should complete full RTL before improvethe ciical recommendtins the follwing

recovery endpoints, however, underscores the importance. unrestricted RTS. (SORT B) " * it s rodd bt -
of developing standardised definitions of and approaches factors tht incese s of T e T s of oo T
o measuring recovery after SRC. (SORT A)

wngennmme'm sn:sww . = Conpiem smptom tecutn—reolon ol svpns
s it s v ecutoge o enon associated with the urrent concussion at rest with no
e retum of symptoms doring o after maximal physical and
cognitive exerton. (SORT 8 "
R eYereer (e 7 AeEmoTe — Wcompletionai the AL stategy with reum to pre-
;:wmunhzmmm:spmdﬂgmun injuy leaming activites with o new acadenic suppot,
gl mmw-;mm,mm = icdngschoo camodatensaeringacsmerts.

|§mnk:lm-|mwhlr;;ahvﬂ Bl e
lnd o clncal findings that are i

o the team enionment, it o navertent sk rent concusion at est nd with maximal pysical
forheadcotac(step 3, allos e nroucton f erion (SoRT 8

Systematic review

Rest and exercise early after sport-related concussio
a systematic review and meta-analysis

CIHATT GIVT 85

Bliroquois playing lacrosse wearing gourds for concussion prevention WHAT IS ALREADY KNOWN ON THIS TOPIC HOW THIS STUDY MIGHT AFFECT RESEARCH,
. sportrelated PRACTICE OR POLICY
‘concussion (SRC) may be important based on o S Tiicians
expert onsersis ens)

TRoU Ro Tonger
or prlonged physical and cagnitve res(
ntof S

SRC ‘can temporarily exacerbate symptoms. [ Clinicians shoud encour: 0 el
= Excessive cognitive actity early after SRC can TODTCER i ghtphysicl an cognite actity bt o i
temporarly exacerbate symptorms. treatment, based on sstematic exerdse testing usual sreen time within the it 48 hous of nury.
that identifes the indviduat’s mid symptom

Systematic review

Rest and exercise early after sport-related concussion:

a systematic review and meta-analysis

Key recommendations

Threshold aero
exercise treatment (hased on formal exercise testing)
should be prescribed to adolescents as soon as 2 days after
sport-related concussion (SRC), which facilitates recovery
by a mean of 4,64 days (95% Cl ~6.69, 2.59). Grading
of Recommendations, Assessment, Development and
Evalua(mns recommendation is high.

formalexerie estng) should b prescribed to adolescents
as soon as 2 days after SRC to significantly reduce their
incidence of persisting postconcussive symptoms (PPCS)
beyond 1 month. Aerobic exercise is also effective for
e aiiaiasube s e Bl

Adolescents and young adults should retur o light physical
activity (eg, walking and easy activities of daily living) and
limit their cugninve actvy and sree use ithinthe st 48
hours afte altate recove

de\ay o and should Itz et with SRC from

exacetbation heart rate threshold, ca safely be
started within 2 |4days of SRC faclitates recovery
‘and reduces the incidence of postconcussive
|_gmptonspassing hewnd 1 month from injury.

heart rate-based aerobic exercise neatmem to

reduce the nsknfs imptoms persting >1 mnnih
linicians st ise athletes that br

symptom exa(emanon (nomore than a2 pmnl

icrease o 010 sl compared vith e e

- Reducmg (g, phon
Computers) ing th st 5 ours e ity
appears o facltate recovery.

does ot de\ay ecovery. i
More research is needed on the effectsof eary

cogntive acitivity and sleep qualty for SRC
recovery.

ccurately diagno:
persisting post-concussive symptoms in chlldren
adolescents and adults following sport-related
concussion? A systematic review

WHAT IS ALREADY KNOWN?

= Up t0 30% of chidren and adults with sport-
related concussion experience persisting post-
concussive symptoms (PPCS).

= Avariety of pre-injury, acute and subacute
factors, both neurobiological and psychosocial
in nature, can help predict PPCS.

— Tests and measures validated for the
contemporaneous diagnosis of PPCS are
need

. 0f 26 studies that et inclusion crteria, none.
focused on diagnostic accuracy. Most had
small convenience samples, cross-sectional
designs and a high risk of bias. Studies also
were heterogeneous regarding participant
characteristis, the definitions of concussion
and PFCS nmmg of assessment and the tests

mptom report, preerably using stancardised

and validated symptom rating scales, The scant

existing research does not indicate that any

et specfc ool of mensrs s sttty
of PPCS.

= TR o
are needed o examine the diagnosis of PPCS
using a common set of tests and measures.
Future studies would benefitfrom shared
operational criteria for the diagnosis of both
concussion and PPCS
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Systematic review
Targeted interventions and their effect on recovery in
children, adolescents and adults who have sustained
a sport- related concussion: a systematic review
T e

y diag|
persisting post-concussive symptoms in children,
adolescents and adults following sport-related
concussion? A systematlc review

WHAT IS ALREADV KNOWN ONTHIS TDPIC >
= The majorty of individuals willrecover during [ For adolescents and adults with symptoms
istir i the initial 2-4 weeks following sport-related > of dizziness, neck pain and/or headaches
validated symptom rating scales. However, evidence-based concussion (SRC), but up to 30% of adolescents for greater than 10 days, an individualised
ndatic i t if and adults may have persisting symptoms and cenvicovestibular rehabilitation programme is
9 require rehabilitation. o ed
Ll are not possible based on exiting research A brief period of 24-48 hours of rest followed =" For adolescents with izziness Tor greater than,
) by retum to activities of daily living and 5days, vestibular rehabilitation may be of
team, I recommended o characterice a return to sport and school strategy is benefit.
e e recommended T STESCEtS Wt PEreTetng Symptoms o
pattem and severty of symptoms, and any associated Subsymptom threshold aerabic exercise, all types, active rehabilitation and collaborative
cenicovestibular rehabilitation and care may be of benefi,
= Diferential diagnosis shouldproceed according o relevant collaborative care may be of benefitfollowing
dlx(lﬂmaly ‘or professional standards in the specific SRC.
 or sporting context lvel 3). Important diagnostic

mmg or attention: dﬂﬁmhks, visual, ocular-motor, evical
‘and vesibular problems; headache and migraine; sleep

Systematic review xamining Tater-in-Tife health risks associated wi
Targeted interventions and their effect on recovery in
children, adolescents and adults who have sustained

sport-related concussion and repetitive head impact:
a systematic review of case-control and

a spon related concussm : a systematic review
e . i

=
N
Key recommendations

= For adolescents and adults with dizziness, neck pain and/
or headaches for greater than 10 days following concussion,
rehabiltation should include an individualised approach
including cervicovestibular rehabiltation which may
decrease the time to medical clearance to return to light
aerobic activity (HR 2.91 (95% CI 1.01 to 8.43)) and medical
clearance to return to sport (HR 3.91 (95% C11.34 0 11.34)).

eSS ymp

impaitments, vestibular rehabilitation may be of benefit to

decressesmptons an i o medical a1 e
.

Fov ‘adolescents with persisting symptoms for greater than
30 days, active rehabiltation and/or collaborative care may
decrease symptoms.

RDQSIUH the perfect helmet to prevent con(usswon in American Footbal\

Here s the customized hig ¢ cally for American football. The helmet
features brotection, a robust faceguard, and additional padding, making it both safe anc

omfortable for the field

P

WHAT IS ALREADY KNOWN ONTHIS TOPIC

= Survey studies reveal that some former contact
and colision sport athletes report diffculties
with cogitive functioning and mental health.

= Some cross-sectional studies of former contact
and collision sport athletes, compared with
control subjects, have identified changes in
brain structure, physiology or biochemistry.

= Some death certficate studies of former
professional soccer and American-style football
players have taported assiatons betuen
amyotrophic lateral sclerosis (ALS) and
dementia as a cause of death and participation
in sports.

customized American foc

menacing faceguard and

= Ihe cse contl md chon ss e 0 e
suggest that () former amateur athetes are not at increased
1 o depresion o sksdlty, ) foms proesioal
soccer players are not at increased isk for psychiatric
hospitalisation and (i former pofessional American-style
football and soccer players are not at increased risk for

in amateur sports are not at increased sk or cognitive
Iepaimen eurogen derdr o nesrdsgenenive
s compared with men o the genecal ot

pors repored n association with neurolgical diseases
(69,05 anddementia i fomer pm(essmna\Amevxan style
ILpla TR

ined
et convlof conbunding s, m(ludwg genetic,
demographic and environmental factors, are needed to
determine if these associations are causal.

Ve did ot ey s ublshed case-<ontolor ot
studies that () examined age of frst exposur
“elted s s s e et
neuroimaging as an outcome, i) examined laterinife sk
forwomen o () were consdred posnortem cobrt tudis
of chronic raumatic encephalopathy neuropathological
chan



adapt it for a dystopian post apocalyptic world where it looks more
aggressive, threatening, and slightly steam punk
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Systematic revi

When should an athlete retire or discontinue
participating in contact or collision sports following
sport-related concussion? A systematic review

WHAT THIS STUDY ADDS
WHAT IS ALREADY KNOWN ON THIS TOPIC = No evidence was identifed to support the
— inclusion of any patient-specific, injury-
~ Advice from clinicians is commonly sought Specic o e, s o naging Kidki)

Here s the high-tech American football helmef

Iy striing, fitting the theme ¢

Acute evaluation of sport-related concussion and
implications for the Sport Concussion Assessment
ITool (SCAT6) for adults, adolescents and children: a
Isystematic review

WHAT THIS STUDY ADDS.

'WHAT IS ALREADY KNOW ON THIS TOPIC

= The Sport Concussion Assessment Tool (SCAT)
tools are used worldwide to assist i the
evaluation and management of sportrelated
concussion.

= The SCAT tools have evolved over time based
on dinical findings, cinician input,scientific
investigations and systematic reviews of the
literature. The SCAT tools are designed to be
self-sufficient without the use of ancilary

= The SCAT tools are efective in discriminating
between concussed and non-concussed athletes
within 72 hours of njury.
Except for the Symptom Scale, the SCAT tools
have limited utiltyin return to play decisions
beyond 7days post injury.
The SCATS concentration subtests exhibit
marked celing effects. Increasing task
complexity would be beneficia,
The SCAT3 and SCATS 5-item word lists have
significant ceiling effects whereas the 10-item
word listis normally distributed.

equipment. Increasing complexity of specific tasks (eg,
months in reverse, tandem ait) willlkely
increase the clinical utilt of these tools.

= e

‘women and para athletes, sport type, and in
geographical and culturally diverse athletes.
Differences were found on demographic,
socialicultural, and linguistic variables, which
amplify the importance of developing robust
multitiered, language and age-appropriate
nomative SCAT dta, including in para athletes.

CONSENSUS STATEMENT
RECOGNIZE

11/28 (39.3%)°
16/28 (57.1%)

+Modified Berlin —
ACR! — 4/28 (14.3%)

- Alternative viewpoint* - 2725 (7.1%)

regarding decisions about when an athlete a5 absolute incications for etrement or

should retire or discontinue participating i
contact or colision sport following sport-related
concussion (SRQ).

Decisions on when to cease participation in
contact or colision sport are complex and
multfaceted.

Historically, several opinion-based articles

have been published, however, there are no
evidence-based guidelines to faciitate decision-
making by athletes with clinical input from
healthcare providers

discontinued participation in contact or colision
sport,

discontinuation from contact o colsion
sportin the context of SRC or repeated

head trauma should involve cincians with
expertse in traumatic braininjury and sport
‘and be individualised with consideration of
psychosocial,injury-specific and sport-specific
factors, any persisting symptoms and evolving
Clinicians should provide athetes (and their
familes or guardians) with the scintifc facts
‘and uncertaintes of their concition, s well as
the potential risks of retuning to their previous,
sport andior altemative activties with fess
chance of head trauma or SRC. Th discus
should highlight the benefits of regular
physical activity and incorporate the athlete's
preferences,isk tolerance and capablty to
make an informed decision.

CONSENSUS STATEMENT
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REMOVE: SIDELINE EVALUATION
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CONSENSUS STATEMENT: CONSENSUS STATEMENT:
REMOVE: SIDELINE EVALUATION RE-EVALUATE : OFFICE ASSESSMENT

CONSENSUS STATEMENT:

RE-EVALUATE : OFFICE ASSESSMENT SCOAT COMMENTS

How is this likely to change how | manage this patient?

Knee Pain History Varus/Valgus instability Radiographs
Pt and Parent Anterior drawer
Lachman MRI
ROM Posterior Drawer
Mcmurrays CT
Effusion Apleys
Dial Test Labwork
Pain Patellar apprehension
Sweep Test Referrals
Passive Knee Extension

CONSENSUS STATEMENT:

e RE-EVALUATE : OFFICE ASSESSMENT

How is this likely to change how | manage this patient?

A Hi » Word Recall + Academic
Concussion  History - Digit Backward accommodations
Ptand Parent + BP/HR two positions
+ Timed Tandem gait w/
. CNs dual and cog task +  Subsymptom
* Modified VOMS Exercise therapy

. lé/lotor + Delayed Word Recall
ensory + Mental health + Mental Health

+ Basic Balance

DR MICHAEL TURNER

+ Vestibular Rehab

Neurologic Exam

questionnaire
» Sleep questionnaire
+ Vestibular function
* Oculomotor function

+ Advanced Imaging




CONSENSUS STATEMENT:
RE-EVALUATE : OFFICE ASSESSMENT

Health expenditure per capita, 2020 (OECD Health)
= Government/compulsory
= Voluntary payment
- hold out-of-pocket

’ f'fﬁg’ffﬁf:’e”f@’«’"ﬁ;ﬂ”ﬁ’e’}jl“fé’f;f!ﬁ'i’,.i!x’f’;fﬁffffe’ffff”

CONSENSUS STATEMENT:
RE-EVALUATE : OFFICE ASSESSMENT

CONSENSUS STATEMENT:
RE-EVALUATE : OFFICE ASSESSMENT

CONSENSUS STATEMENT:
RE-EVALUATE : OFFICE ASSESSMENT

CONSENSUS STATEMENT:
RE-EVALUATE : OFFICE ASSESSMENT

CONSENSUS STATEMENT:

6/7/24



CONSENSUS STATEMENT:
REST AND EXERCISE

CONSENSUS STATEMENT:
RETURN TO LEARN AND SPORT

CHAT G 4:0)

lgenerate an image demonstrating cocooning treatment for concussion
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CONSENSUS STATEMENT:

REHABILITATION

CONSENSUS STATEMENT:

RETURN TO SPORT

CIEAT G 40

make it more insect like
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CONSENSUS STATEMENT: CONSENSUS STATEMENT:
POTENTIAL LONG TERM EFFECTS POTENTIAL LONG TERM EFFECTS

CONSENSUS STATEMENT:
POTENTIAL LONG TERM EFFECTS

SUMMARY
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