
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=tejs20

European Journal of Sport Science

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/tejs20

Concussions, cuts and cracked bones: A systematic
literature review on protective headgear and head
injury prevention in Olympic boxing

Anne Tjønndal , Reinhard Haudenhuyse , Bas de Geus & Luk Buyse

To cite this article: Anne Tjønndal , Reinhard Haudenhuyse , Bas de Geus & Luk Buyse
(2021): Concussions, cuts and cracked bones: A systematic literature review on protective
headgear and head injury prevention in Olympic boxing, European Journal of Sport Science, DOI:
10.1080/17461391.2021.1872711

To link to this article:  https://doi.org/10.1080/17461391.2021.1872711

© 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

View supplementary material 

Published online: 19 Feb 2021.

Submit your article to this journal 

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=tejs20
https://www.tandfonline.com/loi/tejs20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/17461391.2021.1872711
https://doi.org/10.1080/17461391.2021.1872711
https://www.tandfonline.com/doi/suppl/10.1080/17461391.2021.1872711
https://www.tandfonline.com/doi/suppl/10.1080/17461391.2021.1872711
https://www.tandfonline.com/action/authorSubmission?journalCode=tejs20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=tejs20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/17461391.2021.1872711
https://www.tandfonline.com/doi/mlt/10.1080/17461391.2021.1872711
http://crossmark.crossref.org/dialog/?doi=10.1080/17461391.2021.1872711&domain=pdf&date_stamp=2021-02-19
http://crossmark.crossref.org/dialog/?doi=10.1080/17461391.2021.1872711&domain=pdf&date_stamp=2021-02-19


REVIEW

Concussions, cuts and cracked bones: A systematic literature review on
protective headgear and head injury prevention in Olympic boxing
Anne Tjønndal a, Reinhard Haudenhuyse b, Bas de Geus c,d and Luk Buysec

aSport and Society Research Group, Faculty of Social Science, Nord University, Bodø, Norway; bDepartment of Movement & Sport Sciences,
Faculty of Physical Education and Physiotherapy, Vrije Universiteit Brussel, Brussels, Belgium; cHuman Physiology Research Group (MFYS),
Faculty of Physical Education and Physiotherapy, Vrije Universiteit Brussel, Brussels, Belgium; dMobility, Logistics and Automotive Technology
Research Centre (MOBI), Vrije Universiteit Brussel, Brussels, Belgium

ABSTRACT
In 2013, the International Boxing Association (AIBA) prohibited the use of headguards for elite male
Olympic boxing competitions. Could the removal of the headguard from elite male boxing
competitions potentially cause increased injury risk for boxers? The aim of the literature review
is to analyse current knowledge about the use of protective headgear and injury prevention in
boxing, in order to determine if there are increased injury risks associated with headguard use.
Peer-reviewed studies (language: English, Norwegian, Swedish, Danish and Dutch) published
from 1980 and onwards were considered. Five academic databases and grey literature sources
were searched, and articles were assessed for methodological quality. Only studies that included
boxers as the study population with headguards as a factor were considered. A total of 39
articles were included in the review. The analysis of the reviewed literature indicates that
headguards protect well against lacerations and skull fractures, while less is known about the
protective effects against concussion and other traumatic brain injuries. Most of the analysed
studies however use indirect evidence, obtained through self-report or observational techniques
with relatively small non-representative samples. There are almost no randomised control trials,
longitudinal research designs or samples from recreational boxing. Therefore, AIBA’s decision to
remove the headguard has to be seen with caution and injury rates among (male) boxers
should be continuously evaluated.

KEYWORDS
Injury and prevention;
physiology; medicine;
sociology; policy

Highlights

. Research does not sufficiently support the statement
that boxing without protective headgear is safer than
boxing with a headguard.

. Headguards protect well against facial cuts and skull
fractures. The systematic review indicates that head-
guards provide some protection against linear
impacts to the head. The headguards protective
effects against concussion are however uncertain.

. A research agenda is proposed. Priority areas include
a focus on longitudinal research designs, randomized
control trials, samples from recreational competitive
boxing, as well as further research into coaches’ and
athletes’ experiences and perspectives on head-
guards and injuries.

1. Introduction

By its very nature, boxing carries risk of sustaining inju-
ries. Olympic boxing (also known as AIBA boxing or

amateur boxing) refers to the type of boxing compe-
titions that are included in the Olympic Games.
Olympic boxing competitions consist of 3 × 3 min
rounds, with 1 min break between each round. Com-
pared to professional boxing, Olympic boxing compe-
titions are substantially shorter in duration and the
gloves are significantly heavier padded. Subsequently,
Olympic boxing is often perceived as safer than pro-
fessional boxing. Even with the safety measures in
Olympic boxing today (e.g. limited number of rounds
per bout, heavier padded gloves, mouthguards and
quarantine after sustaining knockout), boxers still run
the risk of sustaining head injuries, ranging from cuts
to intracranial trauma and changes in the brain cellular
biomarkers post-fight (Alevras, Lystad, Soligard, &
Engebretsen, 2018; Davis, Waldock, Connorton, Driver,
& Anderson, 2017; Graham et al., 2011).

Headguards for boxers were first introduced in 1984
at the Los Angeles Olympic Games. Similarly to the
addition of heavier padded gloves and the
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standardisation of the number of rounds in earlier
boxing history, headguards were introduced as a
safety measure to protect the athletes’ health
(McCrory, Falvey, & Turner, 2012; Loosemore, Knowles,
& Whyte, 2007; Tjønndal, 2016). In 2013, the Inter-
national Boxing Association (AIBA) implemented new
technical rules for Olympic boxing competitions prohi-
biting the use of protective headgear for male elite
boxers. The removal the men’s headguards was based
on arguments that using headguards provided boxers
with a false sense of security, causing them to take
more risks in the ring and sustain more head injuries
(AIBA, 2015). However, women, youth and junior
boxers are still required to wear headguards, with little
rationale provided for this distinction in rulings from
the men’s competition (McCrory et al., 2012).

There are arguments both pro and contra the use of
protective headgear in Olympic boxing. Some of the
common arguments for keeping the headguard on are:
(1) that it provides better protection of the boxer’s
head because of the shock absorbing layer between
the head and the gloves, and (2) that it protects well
against head injuries such as cuts and hematomas
(Bartsch, Benzel, Miele, Morr, & Prakash, 2012a; 2012b;
Razaghi, Biglar, & Karimi, 2018). On the contra side,
there are arguments that using protective headgear in
sports increases risk taking behaviour (Bambach, Mitch-
ell, Grzebieta, & Olivier, 2013; Willick et al., 2019). There-
fore using a headguard could provide a false sense of
security that causes the boxers to “lead with the head”
and take more risks in the ring (AIBA, 2015). Another
argument against the headguard is that it does not elim-
inate the risk of contracting a concussion during a fight
(Loosemore, Lightfoot, & Beardsley, 2015a).

The topic of sport, protective headgear and head inju-
ries has gained increased public and scholarly attention
the last years, including studies in sports such as rugby
(Gardner et al., 2015), American football (McCrea,
Hammeke, Olsen, Leo, & Guskiewicz, 2004), ice hockey
(Smith et al., 2017), soccer (Vedung, Hänni, Tegner,
Johansson, & Marklund, 2020) and cycling for transport
and recreation (Høye, 2018). All studies on the topic of
head injuries in sport concern important aspects of
athlete safety and health in both elite, amateur and
youth sport. Still, with the recent rule change in manda-
tory equipment in boxing competitions, it is highly rel-
evant to explore what research says about head
injuries and protective headguards in Olympic boxing
now.

Therefore, the purpose of this review is: (i) to summar-
ise the existing literature on headguards and injury pre-
vention in boxing; (ii) to establish what the headguard
does and does not protect against in terms of athlete

injuries and additionally, (iii) to ascertain if there are
increased injury risks associated with headguard use.
With this literature review we aim to propose a
renewed research agenda in the field of protective
equipment and athlete’s safety in boxing.

2. Materials and methods

This literature review of existing research on boxing, pro-
tective headgear and injuries has been conducted and
reported according to the 27-item PRISMA protocol for
systematic reviews (Liberati et al., 2009). See Appendix
1 (supplementary material) for a detailed description of
the reporting process.

2.1 . Search strategy and selection criteria

Five academic databases were searched between
February 2019 and May 2020. The databases
searched were SPORTDiscus, ERIC, PubMed, PsycINFO
and ISI Web of Science. These databases were
selected because they collectively provide insight
into biomedical, behavioural and social science
research on head injuries in Olympic boxing. A
Boolean search was undertaken in each database
using the following search string: “boxing” AND “con-
cussion OR brain injury OR head injury” AND “head-
gear OR headguard”. Additionally, searches of grey
literature were performed to identify other studies
published in English that may not have been ident-
ified through the database searches. Grey literature
search included an examination of reference list
material in the identified studies.

A series of specific inclusion and exclusion criteria
were set to check the eligibility of titles, abstracts, and
full-text articles. The inclusion criteria stipulated that
studies included in the review should:

(1) be reported in peer-reviewed journals and pub-
lished in English

(2) be an original study, a theoretical paper or a review
article

(3) include a sample and population of interest consist-
ing of boxers (junior/youth/elite level, recreational
or competitive) or include boxing/boxers as one of
the sample groups

(4) focus on protective headgear and head injury in
boxing (not in other contact sports such as e.g.
soccer).

The rationale for these criteria concerned a need to
identify international academic publications on head-
guards and head injuries in Olympic boxing.
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2.2 . Procedure and analysis

Studies for review were identified through four steps.
Firstly, the Boolean search of title, abstracts and key-
words was undertaken to identify articles that fitted
within the inclusion criteria. Secondly, full text articles
were divided between the authors and assessed inde-
pendently for eligibility by one of the four authors. At
this stage, several articles were removed from the
review for the following reasons: the study did not
include boxers/boxing as a sample, duplication with a
previously identified article, or the article did not
describe headguards in relation to head injuries.
Thirdly, questions regarding the inclusion and exclusion
of articles were discussed and resolved collectively
through joint analysis by the remaining three authors.
Finally, the quality of the studies was assessed to
ensure reliability.

2.3 . Article quality and risk of bias assessment

For the medical studies (n = 16) included in the review,
the level of evidence (LOE) and quality assessments
were performed. The LOE estimation was based on the
study of Ackley, Swan, Ladwig, and Tucker (2008), and
includes an evaluation of the methodological quality
of the design, validity, and applicability to the subjects
included in this review (see Appendix 2, supplementary
material). Quality assessment was based on published
checklists produced to evaluate epidemiological
studies that assess potential links between exposures
to risk factors in boxing and medical outcomes.
Because the review included several types of
study designs, we used two different quality assessment
tools. For the observational cohort and cross-sectional
studies we used the tool developed by the NIH (see
Appendix 3, supplementary material). For the quality
assessment of the included review papers, the check
list of the PRISMA Group was used (see Appendix 4, sup-
plementary material). The above-mentioned quality
assessment tools to determine the level of evidence
could not be meaningfully applied to the included
studies that do not use experimental designs (i.e. RCT/
Cohort) and fall within the field of social sciences (Ham-
mersley, 2013). For those studies, the quality of the
research design was assessed and the decision to
either in- or exclude the studies was made by the four
authors of this review paper.

The risk of bias of all included articles was assessed by
the four authors independent of each other during the
review of the full text articles. If there was uncertainty
related to questions of bias in an individual study, a con-
sensus was reached among the authors (Page, McKenzie,

& Higgins, 2018). The bias assessment included four
factors: study population and sample, measurement
selection and controlling of confounding variables,
analysis approaches, funding and disclosure of interest.
Among the reviewed literature, eight papers were con-
sidered to have a degree of bias (Benson, Hamilton,
Meeuwisse, McCrory, & Dvorak, 2009; Davis et al., 2017;
Howell et al., 2017; Loosemore et al., 2007; Loosemore
et al., 2015a; Siewe et al., 2015; Zazryn, McCrory, &
Cameron, 2009; Zazryn et al.2006). The articles with
identified bias included bias of sample (Benson et al.,
2009; Davis et al., 2017; Howell et al., 2017; Siewe
et al., 2015; Zazryn et al., 2009; Zazryn, Cameron, &
McCrory, 2006), measurement selection (Davis et al.,
2017; Siewe et al., 2014; Zazryn et al., 2006) and analysis
approaches (Loosemore et al., 2007; Loosemore et al.,
2015a; Zazryn et al., 2009). Specific descriptions of our
assessment of bias in these studies can be found in
Table 2. In our analysis of literature, we have considered
these studies as relevant contributions to the field, but
with weaknesses in terms of sample and measurement
selection and analytical approach. These issues weaken
the validity of the research.

3. Results

3.1. Systematic review findings

534 peer-reviewed studies (Figure 1) reported in aca-
demic journals were located through our Boolean
search string applied to the databases SPORTDiscus,
ERIC, PubMed, PsycINFO and ISI Web of Science
(Table 1). Twenty one papers were identified through
other sources. After removing duplicates and applying
the inclusion criteria to the titles and abstracts, 45 poten-
tially relevant studies were included for the full text
examination. From those potentially relevant studies 6
papers were excluded because they did not involve
headguards and concussion in boxing. This resulted in
a final sample of 39 articles included in our literature
review. The reviewed literature is summarised in
Table 2. Complete references of the included studies
can be found in the reference list of this article.

3.2. Head injuries in boxing: when, where and
what?

Head injuries are a complex area of study. The changes
in neurologic function associated with concussion
often present rapidly and resolve spontaneously
(Malcolm, 2019). Consequently, many concussions go
unreported and unrecognised by both athletes and
coaches (Malcolm, 2019; Ventresca & McDonald, 2019).
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This is illustrated by the proportion of head injuries
reported in the reviewed literature, which varies from
10% to 70% of all injuries depending on the study

design (Lubell, 1989; Welch, 1986; Jordan & Voy, 1990;
Timm et al., 1993; Zazryn et al., 2006; Zazryn, Finch, &
McCrory, 2003), and has led to some researchers to
argue that athlete and coach education is the most
effective preventative measure against head injuries
(Daneshvar et al., 2011). In their longitudinal injury sur-
veillance study (over 5 years) of medically diagnosed
injuries in the British national boxing team from 2005
to 2009, Loosemore et al. (2015b) found that hand inju-
ries are the most prevalent boxing injuries. Furthermore,
Loosemore et al. (2015b) concluded that more injuries
occur during training than during competition and

Figure 1. PRISMA flow chart of the review process.

Table 1. Overview of initial database search results.

Source Database type
Results
returned

Selected
studies

SPORTDiscus Sports Science 9 7
ERIC Education research 1 0
PubMed Medical research 487 21
PsycINFO Behavioural science 28 2
ISI Web Of
Science

General academic
database

9 9

4 A. TJØNNDAL ET AL.
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that the incidence of concussion among their sample
was low compared to similar studies of other full
contact sports.

A critical issue when interpreting the current scientific
evidence regarding the use of headguards for prevent-
ing head injuries is that headguard rules were installed
along with other rule changes that could also have
influenced head injury risks (Bianco et al., 2013).
Hence, it is difficult to say which preventative effects
are due to using headguards and which are due to
other changes, such as, for example, rule modifications
or improved education programs for coaches, fight
doctors and boxing officials.

Collectively, the reviewed literature provides some
insights into prevalent injuries in competitive boxing.
Firstly, while Loosemore et al. (2015b) found most inju-
ries to occur during training, Zazryn et al. (2006) deter-
mined that most injuries occur during competition and
that injuries sustained in training are less severe com-
pared to injuries sustained during competition.
Additionally, Zazryn et al. (2009) show that the risk of
sustaining head injury increases as the athlete ages. Sec-
ondly, the most frequent injuries are head injuries (i.e.
concussion, cuts, skull fractures) and injuries to the
hands and arms (Bianco et al., 2005; Jordan & Voy,
1990; Zazryn et al., 2009). The complexity of studying
concussion and traumatic brain injury (TBI) is exem-
plified in the reviewed literature through the substantial
variation in reported concussion rates, from 6.1% (Timm
et al., 1993) to 75% (Loosemore et al., 2015a; Zazryn
et al., 2006). The difference in concussion rates
between studies also supports research indicating that
concussions are notoriously under-reported in competi-
tive sports (Kroshus, Garnett, Hawrilenko, Baugh, &
Calzo, 2015; Malcolm, 2019). Yet, as Haglund & Eriksson
first pointed out in 1993, the literature concerning poss-
ible risks of TBI in Olympic boxing is sparse and the
results are inconsistent. Hence, it is difficult to compare
results from the studies in the reviewed literature and
draw conclusions based on it.

The studies that include headguards as a factor in
injury prevention signal that the headguard has some
protective capabilities. The boxing headguard provides
substantial protection against skull fractures and cuts
to the face and ears. In this context, McIntosh &
Patton (2015a, 2015b) have argued that commercially
available headgear is at best fulfilling a secondary
injury risk management objective, preventing superficial
head injury. Furthermore, the headguard provides some
protection against linear impacts to the head (Beckwith,
Chu, & Greenwald, 2007; Candy, Ma, McMahon, Farrell, &
Mychasiuk, 2017). Some headguard models provide pro-
tection against neck injuries (Beckwith et al., 2007;

McIntosh & Patton, 2015b). However, these studies also
demonstrate that current headguards provide less pro-
tection against rotational and angular impacts sustained
from blows such as hooks, which arguably are danger-
ous impacts in terms of causing TBI in boxers (Bartsch,
Benzel, Miele, Morr, & Prakash, 2012b). Studies that
have tested headguard impact performance indicated
that AIBA-approved headguards, in combination with
AIBA-approved gloves (or even heavier padded gloves)
will offer a high level of protection to the boxer’s head
(McIntosh & Patton, 2015a, 2015b).

4. Discussion

It is well known that boxing carries risk of sustaining
both mild and traumatic head injuries (Coumoyer & Hos-
hizaki, 2019; McIntosh & Patton, 2015a). Systematic
analysis of the literature shows that there is limited evi-
dence to support the removal of headguards in elite
men’s boxing competitions. However, there is also
limited evidence that weakens the decision to remove
headguards. By this we mean that there is insufficient
data on the protective effects headguards have on
head injuries in elite and youth Olympic boxing. The
reviewed literature shows that while headguards do
protect against facial cuts and skulls fractures, less is
known about the protective effect against concussions
and other traumatic brain injuries. Hence, with the
exception of cuts and skull fractures, we cannot for
certain establish what the headguard does and does
not protect against in terms of athlete injuries based
on current research.

4.1. Does research support arguments for the
headguard ban?

As we have outlined earlier, there is inadequate and
insufficient data to determine if boxing with or
without headguards is the safest in terms of preventing
concussion and other head injuries. One of the main
arguments for banning the headguard revolve around
behavioural reasons. Here, AIBA’s statement is that
boxers will take more risks and “lead with the head”
when boxing with a headguard, compared to boxing
without a headguard (AIBA, 2015). The underlying
reasoning of this argument is that wearing a headguard
only provides psychological protection, but in reality
puts boxers at increased risk of sustaining head injuries
because wearing a headguard changes their behaviour.
One study has investigated the impact the 2013 head-
guard ban has had on the behaviour of Olympic
boxers. In their study, Davis et al. (2017) found that
after 2013 rule change, boxers throw less punches and
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land less punches. Furthermore, they discovered that
defensive movement increased, and especially foot
movement (moving away from the opponent) increased
by 20% (Davis et al., 2017). In terms of head injuries,
Davis et al. (2017) found that the number of standing
counts was reduced from 9% pre-2013–3% post-2013.
However, they also found an increase in knockouts
and technical knockouts, from 1.7% pre-2013–4.2%
post-2013 (Davis et al., 2017). Based on their findings,
Davis et al. (2017) conclude, like the results from this sys-
tematic review does, that it is uncertain whether the
removal of the headguard has led to an increased risk
of concussive or traumatic brain injury post-2013. Yet,
due to the changes in behaviour post-2013 Davis et al.
(2017) concludes that it is likely that boxers believe
that the headguard removal has made them more
prone to knockouts.

Looking at research on risk-taking behaviour and pro-
tective headgear in other sports, AIBA’s (2015) claims
about changes in behaviour after the removal of the
headguard could have some merit. In a study of skiing
and snowboarding for example, wearing a helmet was
associated with increased risk-taking behaviour, specifi-
cally in younger males (Willick et al., 2019). Phillips and
colleagues showed that those who use helmets routi-
nely perceive reduced risk when wearing a helmet,
and compensate by cycling faster while cycling downhill
(Phillips, Fyhri, & Sagberg, 2011). In a study by Bambach
et al. (2013), non-helmeted cyclists were more likely to
display risky riding behaviour, however, were less likely
to cycle in risky areas; the net result of which was that
they were more likely to be involved in more severe
crashes (Bambach et al., 2013). As Willick et al. (2019)
have found that increased risk-taking was especially
associated with younger males, it might suggest that
youth male boxers would be the athlete group to
benefit from a headguard ban, as opposed to elite
male boxers. This is further supported by a recent
study on surfers’ attitudes towards protective headgear
by Dean and Bundon (2020), as their findings indicate
that male athletes could be more negative towards pro-
tective headgear than female athletes.

In light of studies such as Willick et al. (2019), Follmer
et al. (2020) and Dean and Bundon (2020), future studies
on boxing and protective headgear should focus on
behavioural changes, and the experiences and attitudes
of athletes and coaches. As Steffen et al. (2010) argued in
their ECSS position statement 2009 on the prevention of
acute sports injuries: “[…] true injury prevention can only
be achieved if some form of behavioral change can be
invoked in all individuals involved in an athlete’s safety
and health, including coach, referee, and the athlete him
or herself” (p.232). While Dickinson & Rempel’s study

(2016) finds that 71.5% of their sample of 636 Canadian
boxers and coaches oppose the rule change with the
removal of the headguard, there is a need for similar
studies of boxers and coaches in other countries.

4.2. A research agenda to address current gaps
and limitations

There are prominent limitations and gaps in the primary
evidence that can be addressed in future studies to
improve the knowledge base for protective headgear
and head injury prevention in Olympic boxing.
Common limitations included indirect evidence,
obtained through self-reporting or observational tech-
niques with relatively small non-representative
samples. Additionally, in most of the reviewed literature
the focus is exclusively on male elite athlete: of 39
reviewed studies, only three include female boxers in
their sample (Bianco et al., 2005; Dickinson & Rempel,
2016; Stojsih, Boitano, Wilhelm, & Bir, 2010). Sub-
sequently, researchers should commit to include
female boxers and youth boxers (both boys and girls)
in their samples when investigating headguards and
head injury prevention in Olympic boxing.

There are almost no randomised control trials (for an
exception see Haglund & Erkisson, 1993), no longitudinal
research designs (except from Loosemore et al., 2015b)
and no direct measurement of injuries to the head,
except from a study on rats (Candy et al., 2017). In
most cases, no reference is made to other sport-related
research on protective headgear and head injuries,
such as for example, rugby, taekwondo, soccer, ice
hockey (with the exception of Bartsch et al. (2012a)
and McIntosh and Patton (2015b)). Furthermore, in the
reviewed literature limited information is provided on
the types of protective headgear (e.g. material, design,
age), usage during contest and training, and interaction
effects with other protective equipment such as the
mouthguard and the function of retention systems. Con-
sidering these limitations, it is recommended that future
studies focus on a combination of material properties
that may increase impact attenuation and the ability of
headguard to sustain several low-energy impacts. For
example, O’Sullivan and Fife (2016) argued that “[…]
helmet geometry, padding type and thickness have all
been shown to influence rotational acceleration” (p. 2).

In our literature review, rapid rotational forces have
been identified as a causative factor for severe brain
injury. However, in their study on impact attenuation
on commercially available headguards in boxing O’Sulli-
van and Fife (2016) argue that thicker headgear may not
necessarily provide the best attenuative properties.
Factors that are related to the design of soft-shelled
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headgear, such as the use of auxetic materials, densities,
external slip surfaces and honeycomb structures are yet
to be extensively examined. Looking at the current state
of the research, an urgent need can be identified for
interdisciplinary research involving academics from the
fields of engineering (e.g. design, material and mech-
anics), medicine (e.g. injuries, medical imaging) and
social sciences (e.g. attitudes, experiences and behav-
ioural aspects).

Another important element that surfaced from the
review is that the question about headguard in boxing
is too simplistic: “to wear or not wear”. However, what
needs to be scrutinised more in-depth by epidemiologi-
cal, field and laboratory research designs, which has
been in other sports involving headguards (e.g. football,
rugby) or leisure forms (e.g. cycling), is the fundamental
question what “it” is. For example, the studies of Loose-
more et al. (2007, 2015a) and Davis et al. (2017) do not
refer to or discuss the types of headguard being worn
(e.g. custom made or commercial; with or without chin
and nose protection), the materials, the usage (e.g. mul-
tiple use or single use), the impact of the contextual
factors (e.g. humidity and heat) on wearing the head-
guard and the interrelationship between (not) wearing
a headguard during practices and competition. It
seems that for the most part, in current studies, there
exists only one type of headguard in boxing.

Additionally, the main voices that are currently
missing from research are those of the boxers and
boxing coaches. Except from Dickinson and Rempel
(2016), no studies have investigated athletes’ attitudes
towards headguards, and their opinion on the best
safety measures for boxing. The same can be said
about referees and other boxing officials. We further
need to be vigilant about the fact that without excep-
tion, all studies have used (relatively small and non-
representative) samples of competitive male boxers. To
date, very little (to no) research exists on the headguard
in the context of recreational boxing. The headguard
might play another role in competitive boxing com-
pared to recreative boxing and this should be subjected
to further research. Together, these aspects represent
substantial gaps in the current knowledge on boxing,
headguards and head injury prevention.

5. Conclusion

The purpose of this article was to summarise and analyse
existing research to establish what the headguard does
and does not protect against in terms of athlete injuries,
and if there are increased injury risks associated with
headguard use. This systematic review concludes that
while the headguard does protect against facial cuts

and skull fractures, there is insufficient data to conclude
if removing the headguard in- or decreases the risk of
concussion in boxing. As the current literature indicates
that concussions and other head injuries are present in
boxing with or without headguards, a possible strategy
to protect the health and safety of the boxers might
be to introduce regulations that lower the frequency
and force of blows to the head. For instance through
the development of a new boxing headguard that regis-
ters impact on the head, resulting in a maximum “impact
dose” that automatically leads to termination of the
match, as done in other Olympic sports such as fencing.

Our review has revealed that there is a striking need
for further studies on boxing, headguards and head
injury prevention. Based on the existing scientific litera-
ture, future research agendas should be concerned with
addressing some of the weaknesses in the field that we
have outlined in this review. Mainly: (1) larger samples
and randomised control-group studies, (2) longitudinal
research designs, (3) improved (direct) measurements
of injuries to the head (e.g. in vivo (field-)research
designs), (4) greater consideration for the type of head-
guards usage and material properties; (5) increased
focus on female, youth and recreational boxers; and (6)
social scientific studies that allow the boxers’ and
coaches experiences to be heard.
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