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Learning Objectives

• Summarize the evidence of protective 
equipment as it applies to concussions

• Apply available evidence in educating 
and giving recommendations to parents, 
patients, and coaches for protective 
equipment
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The GOOD

• Mouthguards
• 28% reduced concussion rate in ice 

hockey across all age groups
• Should be mandated in child and 

adolescent ice hockey and supported 
at all levels of play.

• Patricios JS, et al. Consensus statement on concussion 
in sport: the 6th International Conference on 
Concussion in Sport-Amsterdam, October 2022. Br J 
Sports Med. 2023 Jun;57(11):695-711. doi: 
10.1136/bjsports-2023-106898. PMID: 37316210.

Mouthguards
• Mouthguard types 

• Stock
• Boil and Bite
• Custom

Ahmed I, Fine P. 'Injury prevention versus performance': has the time come to 
mandate the use of mouthguards in all contact sports? BMJ Open Sport Exerc 
Med. 2021 Jan 13;7(1)

Customised byCustom 
madeCost

N/ANo$5–10Stock

AthleteYes$5–10Boil and 
bite

Dental 
professional

Yes$50–
200

Custom 
made
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Mouthguards (MG)

• Eliason et al
• 5/8 studies included in a meta-analysis demonstrate that MG  use was 

associated with a combined 26% lower SRC rate (IRR 0.74; 95% CI 0.64 to 
0.85)

• This protection, however, was only significant in ice hockey (IRR 0.72; 
95% CI 0.60 to 0.87) but not in rugby (IRR 0.80; 95% CI 0.51 to 1.27)

• In ice hockey, wearing a MG has been shown to reduce 
concussion risk by 28% across all age groups (Chisholm et al., 
2020)

Mouthguards

• 2019 Sports med Knapik et al.
• Use of MGs reduced the overall 

risk of orofacial injuries in 12 
cohort trials (summary RR 
[nonusers/users] = 2.33, 95% CI 
1.59-3.44)

• The influence of MGs on 
concussion incidence in five cohort 
studies was modest (summary RR 
[nonusers/users] = 1.25, 95% CI 
0.90-1.74).
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Mouthguard Recommendations

• For SRC PREVENTION
• Evidence would recommend 

mouthguard in hockey, should be 
supported at all levels of hockey

• Should be worn in all sport
• Prevent tooth, gum, facial injury

The Bad

• Q-Collar

• Helmets 
• Football
• Hockey

• Guardian Cap in the NFL
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Q-Collar

• C – shaped collar that applies 
gentle pressure to the jugular 
veins

• Worn for 4 hours at a time
• Device was created by 

questioning how woodpeckers 
don’t get many concussions

• They don’t get many concussion 
but do get traumatic brain injury

• FDA clearance in 2021
• Cost $200

Q-Collar

• Jugular compression increases 
the fluid within the skull

• This fluid can attenuate energy 
transferred to the brain

• Reduces brain SLOSH in the 
skull

• Also proposed to have more 
available oxygen if a 
concussive event occurs 
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Does Q Collar 
Work?

• Several Studies have looked at white 
matter (WM) changes between 
wearing and not wearing Q Collar

• All studies acknowledged poor 
control of participants i.e. 
inconsistent Q Collar use, exposure 
events

• All concluded that those that wore Q 
Collar had less WM changes

Q Collar Does 
it Work?

• Anisotropic diffusion MRI 
evaluates WM

• Estimates axonal organization

• White matter changes are 
normal in brain development 
until 25 years old

• Is this a good variable to 
evaluate?

• We don’t know…
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Does Q Collar 
Work?

• These studies also followed athletes 
that wore and did not wear Q Collar

• Additionally evaluated short-term 
neurocognitive function

• Both found Q Collar subjects had 
less WM changes and earlier return 
to baseline neurocognitive function 
following concussion

Q Collar Final Analysis

• Systematic Review by Delgadillo et al. 2025
• Q Collar DOES

• Reduce WM alteration
• Improve short-term neurocognitive outcomes

• Q Collar DOES NOT
• Effect concussion incidence rate

• Q Collar UNKNOWN
• Role in concussion prevention
• Brain injury
• Long-term neurocognitive outcomes
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Football Helmet – A look back

• 1893
• Army/Navy game, leather padded 

head piece

• 1904-5 reported 18 deaths in football 
from head injuries/skull fractures

• Teddy Roosevelt the “savior of 
football?”

• 1939 College makes them mandatory

• 1943 NFL follows suit

• 1962 facemasks were used by all in 
the NFL

• 1990s helmets start going high tech

Football 
Helmets

• Excellent at reducing 
• Oral and maxillofacial injury 

risk
• Skull fracture

• Concussion?
• Complicated to determine
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Football Helmets and Concussion
• Concussion incidence in football has risen since 

helmets were mandated for participation

• Difference between best and worst performing 
helmets in laboratory testing is 22.5% (Ghazi et al. 
2022)

• However, lab testing is limited, and it is difficult to 
replicate real-world scenarios (Nocera et al. 2023)

• Helmet improvements based on lab data have not 
been reflected in concussion incidence in football

• Rule and training changes have had the greatest 
impact on concussion incidence 

Football Helmets and Concussion
• Helmet choices that may provide the greatest influence on 

concussion

• Matte finished helmets reduce the risk of neck injury 
compared to glossy finished helmets (Rossi et al. 2016)

• Improper helmet fit is common, especially in younger 
football populations (Yeargin et al, 2021) and increases 
concussion severity (Greenhill et al, 2016)

• Properly maintain the football helmet and cycle out older 
helmets.  Older helmets may reduce force attenuation by up 
to 44% (Zhang et al. 2024)

• Use the STAR football helmet evaluation or the NFL/NFLPA 
helmet ratings for a list of top laboratory performing helmets
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Hockey Helmets and Concussion

• Laboratory testing has demonstrated that hockey 
helmets are more protective than football helmets 
against concussion (Huang et al. 2023)

• Eliason et al (2023)
• Face shield vs no face shield – no reduction in SRC with face 

shield
• Headgear/Helmet – no reduction in SRC, even with newer 

technology
• Hockey helmet fit is important but is not associated 

with longer or greater symptomology than a football 
helmet (Gamble et al. 2021)

• Rule changes and limitations on body-checking 
have had a greater impact on concussion incidence 
than equipment

Guardian Cap
• 12 oz foam helmet cap

• Designed to reduce head impact severity

• Additionally decreases surface friction 
between the helmet and other protective 
equipment

• Mandatory for most NFL positions during 
preseason practices since 2022

• 50% drop in training camp concussions

• 2024 NFL allows use during games

• $70-110
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Guardian Cap

Laboratory Testing
• Guardian Cap reduces peak 

linear and peak rotational 
acceleration 3.2 – 7.9%

• Reduces injury risk 15.5%

• Stark et al. 2024
• Baily et al. 2021
• Cecchi et al. 2023

On-Field
• NFL Guardian Cap 2-year report –

Training Camp concussion injury 
reduced by 50%

• Did not uniquely analyze rule and 
practice changes implemented 
simultaneously

• No biomechanical differences 
while wearing Guardian Cap

• Sinnott et al. 2023
• Cecchi et al. 2023
• Quigley et al. 2023

Helmet - Conclusion

• Hockey Helmets, with or without a face shield, have not reduced 
the risk of SRC

• Football Helmets – do not reduce the risk of SRC, do reduce skull 
and facial fracture risk

• Guardian Caps
• NFL Guardian Cap 2-year report – Training Camp concussion injury 

reduced by 50%
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The UGLY

• Guardian Cap in High School

• Soft Shell Headgear

Guardian cap – High 
School

• NFL model has more padding and 
heavier

• 1 study to date 
• Hammer et al (2025)

• 2600 FB athletes
• Non-GC n = 1188
• GC n = 1422

• GC’s were not associated with 
decrease in SRC in practice

• GC no worn during games
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Soft Shell (SS) Headgear

SS Headgear

• 2024 Systematic Review – sport health
• The pooled results of 6311 players and 173,383 exposure hours showed 0% SRC reduction 

per 1000 hours of exposure in the experimental group compared with the control group, with 
an injury risk ratio of 1.03 (95% CI, 0.82-1.30; P = 0.79)

• 2021 Systematic Review – British Medica Journal
• 5/8 studies reported no difference in the rate of SRC among HG users versus non-users.
• One rugby study identified significantly lower risk of SRC for non-HG users (risk ratio (RR) 

0.63; 95% CI 0.41 to 0.98) compared with HG users, whereas a cross-sectional survey of 
soccer players indicated higher risk of SRC for non-HG users (RR 2.65; 95% CI 1.23 to 3.12) 
compared with HG users.

• 3/4 studies investigating superficial head injury found no significant differences with HG use, 
though the soccer survey reported reduced risk among HG users (RR 1.86; 95% CI 0.09 to 
0.11).

• Increased incidence of injuries to all body regions for rugby HG users was reported in two 
studies with adjusted RRs of 1.16 (95% CI 1.04 to 1.29) and 1.23 (95% CI 1.00 to 1.50)
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SS Headgear

• Soccer Headgear - 2018 McGuine et al 
• 130 participants (5.3% female, 2.2% male) sustained an SRC. The incidence of 

SRC was not different between the HG and NoHG groups for males (HR: 2.00 
(0.63-6.43) p=0.242) and females (HR: 0.86 (0.54-1.36) p=0.520). Days lost 
from SRC were not different (p=0.583) between the HG group (13.5 (11.0-
018.8) days) and the NoHG group (13.0 (9.0-18.8) days).

• Rugby Scrum Cap – 2021 Stokes et al
• No reduction in SRC
• Headgear use had no significant effect on concussion injury incidence 

(adjusted odds ratio=1.05, 95% CI: 0.71-1.56).

SS Headgear - Conclusions

• Soft shell headgear does not reduce the risk of SRC in soccer, 
rugby

• No evidence for soft shell headgear in 7 v 7 football
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Conclusion

Good
Mouthpieces
• In hockey, mouthpieces reduced 

rates by 28%
Rules/Regulations
• When policies aimed at limiting 

contact in football practices 
were implemented, practice-
related SRC rates were reduced 
by 64%

Bad
Q-collar 
• Decreases white matter 

changes, what does that do?
Helmets
• Reduce fractures/head bleed
Guardian cap for the NFL

• NFL Guardian Cap 2-year report 
Training Camp concussion injury 
reduced by 50%

Ugly
Soft Shell Helmets
• no evidence to support in soccer, 

limited for rugby, no evidence for 
7v7 football

Guardian Cap for HS
• only 1 study, didn’t decrease 

SRC in practice

Questions
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