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ABSTRACT

This systematic review was conducted to identify the incidence,
nature and mechanisms of head, neck and facial (HNF) injuries
in cricket and the reported use of helmets. Five databases were
searched up to 30th November 2020. From peer-reviewed
cricket injury studies published in English, studies reporting on
HNF cricket injuries as per the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guidelines
were selected. Twenty-nine studies were included. HNF injuries
had a cumulative total of 794/5,886 injuries equating to 13%
of all injuries. Non- specified HNF injuries (n=210, 26 %) were
the most prevalent type of injury followed by non-specified
head injuries (n=130, 16 %), other non-specified fractures
(n=119, 15%) and concussions (n=60, 8 %).The impact of the
ball was reported as the most common mechanism for sustain-
ing HNF injuries in cricket. The use of helmet was reported in
only three studies (10 %). From studies reporting on HNF crick-
et injuries, facial fractures, and concussions were the most
common specified-types of injury. There is little evidence on
reporting of HNF cricket injuries as per the international crick-
et consensus injury definitions, as well as the use of helmets at
the time of injury.

Introduction

Injury surveillance studies play a crucial role in understanding and
preventing injuries. In order to minimise injury risk, it s vital to iden-
tify the incidence and prevalence of injuries associated with spe-
cificsport [1]. In cricket, guidelines on data collection, injury diag-
nosis, injury definitions and reporting were first published in a con-
sensus statement in 2005 [2]. Over the last decade, cricket injury
surveillance studies have been primarily conducted in Australia,
the United Kingdom, South Africa, New Zealand and India [3]. With
T-20 cricket gaining its popularity globally, the number of matches
played during a calendar year has increased thereby leading to a
steady increase in the prevalence of injuries [3]. Among all cricket
participants, bowlers generally present with the highest number
of injuries and more than two thirds of all cricket injuries are acute
in nature [3]. It has been reported that players younger than 24-

years of age are more prone to bowling-related and overuse inju-
ries when compared to their older counterparts [4]. During the past
decade hamstring strains have emerged as the most commonly re-
ported injury with lumbar stress fractures being the most preva-
lent type of injury in both men’s and women’s cricket [5-7]. Finger
injuries while batting and fielding and shoulder injuries while throw-
ing and bowling have been the common presentation of injuries as
per the playing role [3]. Overall, overuse and impact injuries have
been widely reported in recent cricket injury literature [3]. Despite
the catastrophic nature of head injuries, they are not as clearly re-
ported and as well understood as injuries to other body parts.

For many years cricket has been considered a minimum contact,
low risk sport in comparison to sports such as rugby, Australian
Rules Football and ice hockey [8]. However, there are instances of
fatal and career-ending head injuries in cricket [8]. A recent review
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reported 36 craniofacial injuries in cricket between 1870-2015,
out of which five were fatal and nine were career-ending injuries
[9]. The cause of most of those injuries was due to being hit by the
speeding ball, with the ball penetrating through the gap between
the peak and faceguard of the helmet in seven cases [9]. The most
recent on-field incident that led to the sudden death of Australian
test cricketer Phillip Hughes in 2014 highlighted the need for fur-
ther research on helmet safety to minimise the potential of fatal
head injuries in cricket [8].

Since the introduction of helmets in cricket over 40 years ago,
fatalities have gradually decreased [8]. The first helmet in cricket
was worn by an Australian cricketer, in 1978, similar to a full-faced
motorcycle helmet in its design [9]. Since then, helmet designs
have evolved and the modern day helmets must comply with Brit-
ish standards (BS7928:2013 + A1:2019) as required by the Interna-
tional Cricket Council (ICC) [10]. Yet, the modifications in helmet
design over the last four decades have not eliminated players from
getting hit and sustaining injuries [11]. Despite recently reported
catastrophic incidents in cricket, the ICC only recommends hel-
mets, but the implementation of mandatory helmet wearing re-
mains with the governing bodies of each cricketing nation [10].
Discrepancies in rules regarding the use of helmets may result in
some participants opting not to wear a helmet and hence putting
themselves at the risk of sustaining a head, neck or facial (HNF) in-
jury. Therefore, a thorough understanding of the use of helmets,
especially at the time of sustaining a HNF cricket injury would not
only provide useful information to helmet makers, but also to pol-
icy makers to make cricket a safe sport for all.

Given the catastrophic nature of HNF injuries and potential for
effective preventative measures, a greater understanding of HNF
injuries in cricket is important. At present, there are no systematic
reviews that clearly presents HNF injuries in cricket. Therefore, this
study aimed to (i) describe the incidence of HNF injuries to explore
on age, gender and level of play; (ii) identify the most common na-
ture and mechanisms of HNF injuries in cricket; (iii) explore the use
of cricket consensus statement injury definitions in reporting HNF
injuries; and finally, (iv) determine if helmet use is reported in crick-
etinjury surveillance studies.

> Table 1 Inclusion and exclusion criteria used for the study selection.

Materials and Methods

Search strategy

A preliminary search of the major clinical databases was conducted.
The preliminary search identified a large number of irrelevant stud-
ies involving cricket insects and cadaveric or in vitro investigations;
consequently, the search terms were updated to exclude articles with
cadaver or ‘in situ’ or ‘invitro’ or ‘insects’ in the title and/or abstract.
Sport and injury terms were used in the final search strategy. The

)« » ¢ » o«

sports terms consisted of “cricket’, “cricketer”, ‘cricketers”, “cricket-

» o« » o«

ing” AND injury terms included “injury”, “injured”, “injure”, ‘injur-
ing”, “injuries”, “hurt”, “trauma”. Five online databases including
PubMed (Public Medline), Web of Science, Cochrane, CINAHL (Cu-
mulative Index to Nursing and Allied Health Literature), and SPORT-
Discus were systematically searched. These databases were chosen
as they are widely used in sportinjury prevention studies [12-14] as
well as sports injury epidemiological studies [ 15-17]. Reference lists
of the included papers were hand searched for any further papers of
importance to ensure that every possible study related to cricket in-
juries was considered. The articles were managed in EndNote X9
(Clarivate Analytics, 2018). The Population, Intervention/Indicator,
Comparator/Control, and Outcome (PICO) concept was used to syn-
thesis the inclusion/exclusion criteria (> Table 1) [18].

Study selection

Titles and abstracts were screened for eligibility, and full- text ar-
ticles were retrieved and screened relative to the inclusion/exclu-
sion criteria. A secondary search of the reference lists of included
articles, citations and a search of the Google Scholar database was
also performed. This was undertaken using backward citation
tracking (to manually search the reference list of a journal article),
and forward citation tracking (scanning a list of articles that cited
a given paper since it was published) [19]. When additional stud-
ies that met the inclusion criteria were identified, they were includ-
ed in the final pool of studies.

Eligibility criteria
The screening process on all articles was completed independent-

ly by two authors, DK and MSP. Following title and abstract screen-
ing, the full text of all potentially eligible articles was retrieved. Any

Inclusion criteria

Exclusion criteria

Publication type Peer-reviewed original research articles only.

Non-peer-reviewed articles, newspapers, opinion pieces, systematic
reviews and meta-analysis, editorials, commentaries and letters to
the editor, conference proceedings/abstracts, book chapters.

Grey literature including reports, policy literature, working papers,
newsletters, government documents, speeches, white papers.

Language English language.

Non-English.

Publication date Inception to 30t November 2020.

Publications post November 2020.

Study design
studies, case-controlled studies and cross-sectional
studies, descriptive studies, case studies/series.

Multi-centre studies, randomised control trials, cohort

Literature reviews, editorials

Gender and age All genders of any age. None
Playing level Participating in cricket at any level (both training and None
games).
Sport Injury must be sustained while playing cricket. Studies including the insect “cricket”.
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title and abstract screening disputes were resolved through the
consensus of all authors, DK, DMT and MSP. Full-text articles of the
relevant studies were retrieved and screened to remove the dupli-
cates. All stages of study selection, from the initial search to ascer-
taining the ultimate set of studies, is presented in > Fig. 1.

Data extraction

Data extraction procedures followed best systematic review prac-
tice guidelines [20]. One author (DK) extracted data from the eli-
gible articles and Microsoft Excel was used to record data. The ex-
tracted data was stored in an electronic database, thatincluded the
following information: Background details (author, year of publi-
cation and country), study population details (age, sex, type, num-
ber), study design and period, injury definition, mechanism of in-
jury, anatomical location and injury incidence and nature. The ini-
tial data extraction was reviewed by a second author (MSP) for
accuracy.

Critical appraisal

Of the 107 cricket injury full-text studies that were assessed for el-
igibility 29 studies reporting HNF cricket injuries were appropriate
for critical appraisal. Appraisals of the 26 cohort studies were com-
pleted as per the Newcastle-Ottawa quality assessment scale for
cohort studies [21]. A star rating was allocated to each eligible item
by two independent assessors (DMT and DK) according to the qual-
ity of each cohort study. A three-point rating scale of “good”, “fair”,
and “poor” was used to specify the quality of each included study
as per the thresholds for converting the Newcastle-Ottawa scales
to Agency for Healthcare Research and Quality (AHRQ) standards
[21]. Cohort studies with five stars or above were rated as good
quality. The remaining three case studies were assessed using the
critical appraisal tool for case reports [22]. A rating of “1” or “0”
was allocated for each item by the same assessors for the case study
quality assessment. A three-point rating scale of poor, fairand good

SPORTD sssss
(n SZZ)

PubMed AH[
(n=393) 22 m ( =224

‘ Records identifie dm ghdtb Additional records identified through other sources|
(n=22)

Total studies identified
(n=1612)

Duplicates removed
(n=276)

Records excluded (n=14)

Abstracts only (n = 14)

Full-text articles assessed for eligibility
(n=107)

> Fig. 1 Flow chart illustrating the search and selection process of
studies as per Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.

was used to rate the three case studies. The studies rated seven
points or above were rated “good”, five to seven “fair” and below
5as “poor”. Once the independent assessment was completed be-
tween the two assessors, discrepancies in rating was discussed and
a consensus reached on the final rating. The quality ratings for each
study are presented in » Table 2 and the complete details of the
quality assessment in Supplementary Table 1 and 2.

Results

The screening identified 107 publications related to cricket inju-
ries. Of these, 29 studies met all inclusion criteria and were retained
for analysis. The characteristics of the 29 studies are presented in
> Table 2.

Study characteristics

Nineteen of the 29 studies were prospective studies, nine studies
conducted retrospectively, with just one study conducted in a mixed
method of three years retrospectively and seven years prospective-
ly [23]. HNF injuries had a cumulative total of 794/5,886 injuries
equating to13 % of all injuries. Three studies were excluded during
the cumulative calculation as results were reported as per injury in-
cidence rates [5, 7, 23]. Amajority of studies (24/29) were undertak-
en in four cricket playing nations, namely South Africa [4,24-31],
Australia [5, 7,23, 32-34], United Kingdom [11,35-38] and New
Zealand [39-42]. As little as 11 of the included studies reported de-
finitive age parameters, with eight of those studies reporting on
cricketers aged 19 years or younger. Fifteen studies reported on male
HNF cricket injuries only, four studies reported injuries in both female
and male participants [34, 40,43, 44] and 10 studies had no clear
definition of the gender of the study cohort. More than 50 % of the
studies (16/29) included elite level that comprised of international,
state or provincial level professional players. Five studies reported
on HNF injuries in school cricketers [26, 29, 31,32, 35] while four re-
ported on community club level participants [33,42,44,45]. Three
studies had no clear definition of the level of play [38,40,43] and one
study reported on all levels of play [41]. Eighteen studies had no clear
definition of the match types. Test, one day and T20 match types
were clearly defined in only four studies [5, 7,23, 39]. Three studies
reported on test and one day matches only [25, 28, 46], while two
other studies reported on one day and T20 [24, 31]. Two separate
studies reported injuries in one day cricket only [36,47].The use of
a helmet at the time of sustaining a HNF injury was only reported in
three studies [11,29, 32]. One of the three studies reported 50 % of
facial injuries in cricketers were sustained while wearing a helmet
with a faceguard [32], while 79% of the HNF injuries reported in a
separate study occurred in batters while not wearing a helmet [29].
A more recent study to report on the helmet use described the oc-
currence of a substantial amount of HNF injuries among batters de-
spite the use of helmets [11].

Injury definitions, reporting and incidence rates

With the exception of eight studies [4,28-30,37,38,42,45], all
other studies in this review were published after the first cricket in-
jury surveillance guidelines with injury definitions were introduced
in 2005 [2]. Of the 21 studies that are published post 2005, just
nine studies used the “international cricket consensus injury defi-
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Cumulative total of HNF injuries (N=794)"

Nature of HNF injuries

> Fig. 2 Bar graph of HNF injury types (a Only studies that reported
number/percentage of HNF cricket injuries as per nature of injury
were included in calculating the cumulative total.).

> Table 3 Summary of mechanism of injury reported.

Study Mechanism of injury

Hill et al. 2019 ?[34] Impact by ball, hit by bat, collision with a

player or object

Ranson et al. 2013 [11] Ball impact to either the helmet faceguard

and peak (n=18, 52%)

Ball hitting back of the shell or temple
protector (n=11, 31%)

Ball penetrating the gap between the
helmet peak and facequard (n=4, 11%)

Ball hitting Occiput/neck—no helmet
contact (n=2,6%)

Lee 2011 b[40] Impact by ball (55 %)

Collision with player (5 %)

Hit by instrument (2.5 %)

Batting for a long period of time (n=9, 27.3%)
Ball impact on the chin (n=1, 100 %)
Impact by ball (n=5, 100%)

Stretch 2003 [4]
Murthy et al. 1994 [45]
Jones 1986 [38]

nitions” in their reporting. [5, 23-25, 27,39, 46-48] Almost all
studies (26/29) reported the number of injuries, with three stud-
ies reporting injury incidence rates per 10,000 playing hours or per
1,000 player days (> Table 2) [5, 7, 23].

Body regions nature and mechanism of injury

Eight studies reported all HNF injuries in combination [4,11,27-
30,33, 37], and five studies each reported results only under head
injuries [24,31,34,43,47] and facial injuries [32, 38,40, 44,45]. A
cumulative total of each type of HNF injury is provided in » Fig. 2.
Non- specified HNF injuries (n=210, 26 %) were the most prevalent
type of injury followed by non-specified head injuries (n=130, 16 %),
other non-specified fractures (n=119, 15 %) and concussions (n =60,
8%). Head injuries including concussions and facial fractures are
more common when compared to other types of HNF cricket inju-
ries. There was also a substantial number of superficial soft tissue
HNF injuries including cuts, bruises, and lacerations reported.

Six studies reported on the specific mechanism of injury (> Table 3)
[4,11,34,38,40,45]. The impact of the ball was reported as the
most common mechanism for sustaining HNF injuries in cricket
[11,34,38,40,45], and head hitting the ground while fielding, col-
lision with another fielder and collision or hit by an object were the
least common mechanisms [34].

501

Downloaded by: Federation University. Copyrighted material.



& Thieme

Critical appraisal

The details of the critical appraisal of all studies is presented in Sup-
plementary Table 1 and 2. Thirteen of the included studies were
rated as “good” quality, fourteen as “fair” and two as “poor”.

Discussion

Given the potential catastrophic nature of HNF injuries in cricket, a
strong, evidence-based understanding of those injuries is vital for
successful injury risk minimisation and prevention strategies. Crick-
et has been played for over a century around the world. However,
the scientific evidence in this review has mainly come from four coun-
tries who have played the game over many years, namely Australia,
South Africa, United Kingdom and New Zealand. These four coun-
tries share similar sports science and sports medicine support struc-
tures that collect routine cricket injury surveillance data [49]. Only
five studies in this review are from the eight other countries with ICC
test status, with five of those being Asian sub-continent countries
where popularity and participation in cricket is very high [50]. Knowl-
edge and understanding of the differences between playing condi-
tions (e. g., type, size of the grounds, materials used for boundary
lines), availability of protective equipment (e. g. helmets which com-
ply British Standards), resources and education available for cricket
injury prevention will be beneficial to determine whether there are
differences in HNF injuries between the countries and hence the need
for tailored injury prevention strategies.

Traditionally, cricket injury epidemiological data has been large-
ly limited to elite level, adult, male cricketers [5] and the findings
of this review on HNF injuries were similar. However, in the last dec-
ade the participation rates among youth at community level crick-
et and the participation among female cricketers have significant-
ly increased [50]. As per the Cricket Australia census for 2017/18,
players aged from 5-12 years constituted 60 %, 13-19 years com-
prised 19% and 19 years and above 21 % of the total participation
for that cricket season [51]. From the results of this review, authors
who clearly defined age parameters commonly included 15-18
year old, male, school level players. When HNF injury incidence
rates were compared between the elite and community level stud-
ies, it is evident that the reported HNF injury incidence rates were
higher at community level. Therefore, it is important for future
studies to consider all age groups, especially those from 5-19 years,
all levels of play and female cohorts to gain more knowledge and
understanding of the similarities and differences in HNF injury ep-
idemiology. It is acknowledged that qualified medical personnel
are frequently available only at the elite level and hence, routine
injury surveillance at sub-elite level is difficult. Nonetheless, the im-
portance of an evidence base in those large playing populations re-
mains.

Differences in injury definitions and injury incidence reporting
can lead to different results and make it difficult to compare across
studies. Although the majority of studies included in this review
were published following the introduction of the international con-
sensus statement on cricket injury surveillance in 2005 [2], there
are discrepancies in using injury definitions, injury incidence and
prevalence measures as well as defining the study cohorts. Addi-
tionally, 28 % of the studies reported HNF cricket injuries in combi-
nation. Injuries sustained to the head, face and neck can be quite

differentin nature and therefore, reporting them as a combination
limits the ability to target prevention strategies. The nature of HNF
cricket injuries can range from a simple graze/laceration to serious
injuries including head injuries, concussions, fractures. In the re-
viewed literature, fractures and concussions were the most com-
mon types of HNF injuries, while a greater proportion of reported
HNF injuries were non-specified. The Orchard Sports Injury Classi-
fication System (OSCIS-10) has been used in cricket epidemiologi-
cal research to report the specific nature of injury at elite level but
seldom in sub-elite level cricket [52]. The recently revised Orchard
Sports Injury and lliness Classification System (OSIICS version 13.4)
provides injury reporting codes for the head, including face (n=96)
and neck (n=40), that describes the diagnosis (concussion, frac-
tured tooth, Whiplash/neck sprain), tissue type (nervous system,
bone, ligament/joint capsule) and pathology (nerve injury, frac-
ture, ligament) [53]. Use of this coding system in future will enable
researchers to accurately classify HNF cricket injury diagnoses,
maintain diagnostic details, permit simple grouping into parent
classifications for summarising data and create databases from
which particular injuries can be extracted for research as well as
surveillance purposes.

Impact of an object and collision have been reported as the two
main mechanisms of sustaining acute injuries in cricket [54]. As per
the findings of this review, the direct impact of the cricket ball is
reported as the typical mechanism for sustaining serious HNF in-
juries. While collision with a player or an object are less frequently
reported in literature as mechanisms of sustaining HNF injuries,
these together with helmet features and the compliance of players
with the use of helmets needs to be explored in the future. A recent
systematic review on medical-attention injuries in community
cricket suggested that inappropriate fitting of helmets and strict
rules not being implemented on the use of helmets, particularly
during training sessions, could be contributing to the existence of
HNF cricket injuries [55]. Previous literature reported that batters
found to have altered the grille of the helmet due to hindrance of
sighting the ball and listed it as the reason for the adjustment [9].
Theincreased gap between the helmet peak and faceguard result-
ed in a greater risk of sustaining a HNF injury as a result of the ball
passing through the gap [9]. Other previously reported helmet de-
ficiencies included insufficient protection to the neck and back of
the head or the lack of strength in the grill leading to deformation
and compression upon impact were highlighted following Phillip
Hughes’ death [9]. Since this tragic incident, the manufacturers
have conducted extensive testing and improved helmet designs as
per the British standards (BS7928:2013), that were recommended
by the ICC with effect from the 15t of January 2017 [10]. These rec-
ommendations include a fixed grille and neck protectors, aiming
to prevent catastrophic HNF cricket injuries.

In the last decade, global T20 tournaments have increased which
has resulted in batters generating high bat speeds, bowlers exert-
ing more pace and bounce, fielders putting extra effort on the field
[49]. Thisincrease in short format tournaments has resulted in 50—
100% more increased physical demands in T20 cricket compared
to test matches [49]. However, HNF injury results specific to match
types were evident in only the two studies that reported on one
day matches only [36,47]. It will be useful to differentiate HNF in-
jury profiles between different match types to inform targeted in-
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jury prevention measures for each playing format. Additionally, it
is critical to look at the use of helmets at the time of sustaining a
HNF injury. Just three studies included in this review reported on
the use of helmets at the time of sustaining a HNF cricket injury
[11,29,32]. All three studies were conducted prior to the ICC in-
troducing British standards (BS7928:2013 + A1:2019) for helmet
safety. Findings of these three studies indicate that irrespective of
the use of helmets a considerable amount of HNF injuries would
occur, especially in batters [11,29, 32]. Prior to helmet design mod-
ifications in 2013, many facial injuries have occurred despite wear-
ing a helmet with a facequard [32]. The most recent study to report
on helmet use at the time of sustaining an injury recommended
further improvements in helmet design and safety standards to
minimise HNF cricket injuries [11]. However, a recent Australian
study on traumatic cricket-related fatalities in Australia [8] report-
ed ahuge reduction in fatalities due to head injuries in cricket after
the introduction of helmets in 1980s at higher levels of club crick-
et as well as at junior cricket. Similarly, another study conducted
among a junior cricket cohort within Australia reported a reduction
of HNF injuries to batters from 62 % in 2002/03 to just 4% in
2003/04 once helmet use was made compulsory by the Sutherland
Shire, NSW [33]. From the 2019/20 season onwards, Cricket Aus-
tralia has made it mandatory that all community cricketers wear
BS7928:2013 +A1:2019 compliant helmets at all times when bat-
ting, wicket keeping up to the stumps and fielding in close [56]. As
highlighted by Tripathi et al. in 2016 [9], it is important not only to
make strict rules to minimise HNF cricket injuries by making hel-
met wear mandatory but also to make those high quality, improved
helmets readily available at an affordable cost to participants at
every level. Increased reporting of the extent and use of helmets
and the helmet details at all levels will provide invaluable informa-
tion for future design and prevention strategies.

Limitations of the study

This review included any cricket epidemiological study that report-
ed HNF injuries either exclusively or within a broad spectrum of
cricket injuries. It is still possible that there were data from other
studies reporting on all sport injuries including sport injury hospi-
talisation that could have reported on HNF cricket injuries within a
subgroup analysis. These types of studies were not considered for
this review but could have provided additional insights.

Conclusions

This paper presents a comprehensive review of the current body of
literature reporting on HNF cricket injuries. A considerable number
of studies reported HNF injuries only in elite, male cricketers. There
were a substantial number of non-specified injuries but facial frac-
tures, and concussions were the most specified injury types. Being
hit by the ball was the most commonly reported injury mechanism.
There is little evidence on reporting of HNF cricket injuries as per
the international cricket consensus injury definitions, as well as the
use of helmets at the time of injury. Reporting of helmet use at the
time of injury requires further investigation to guide education on
the benefits of helmets use or inform design modifications if bar-
riers to use are identified.

This review has also identified the lack of evidence on HNF inju-
ries across ages, levels of play and different populations, discrep-
ancies in injury definitions, injury specific mechanisms. Therefore,
future investigations targeting cohorts of all ages, gender and lev-
els of play would provide valuable information for the implemen-
tation of effective injury prevention strategies. Finally, a benefit of
future studies reporting on the incidence, type and nature of HNF
cricket injuries as per consensus statement and OSIICS injury clas-
sification will enable valuable comparisons across studies.
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