
1874-3250/19 Send Orders for Reprints to reprints@benthamscience.net

130

DOI: 10.2174/1874325001913010130, 2019, 13, 130-135

The Open Orthopaedics Journal
Content list available at: https://openorthopaedicsjournal.com

RESEARCH ARTICLE

Injury Patterns of Equine-Related Trauma

Frank Liaw1,*, Siddharth Govilkar1, Timothy Woo2, Ingrid Britton2, Bishoy Youssef 1 and Justin Lim1

1Department of Trauma & Orthopaedics, Royal Stoke University Hospital, Stoke-on-Trent ST4 6QG, United Kingdom
2Department of Radiology, Royal Stoke University Hospital, Stoke-on-Trent ST4 6QG, United Kingdom

Abstract:

Introduction:

Equestrian sports are popular in the United Kingdom (UK), with approximately 2.7 million people of all ages participating in equine-related sports
in  2015.  These  sports  are  not  without  risk;  the  position  of  the  mounted  rider  puts  them  at  risk  of  injuries  sustained  by  fall  from  a  height,
compounded  by  movement  at  speed.  The  aim  of  this  study  was  to  characterise  demographics  and  injury  patterns  of  equine-related  trauma
presentations at a major trauma centre in the UK.

Methods:

From a trauma admissions database and electronic search of radiology requests including keywords “equine”, “equestrian”, “horse”, and “pony”
with cross-referencing from ICD-10 coding, 144 patients were identified to have presented to an adult major trauma centre with equine-related
injuries from falls while mounted over a 3-year period.

Results:

Females accounted for 86% of patients (n = 123). The most common presenting age group was age 20-29, but most injuries occurred with patients
of ages 50-59. Spinal injuries accounted for 41% (n = 69) of all injuries and occurred in a similar proportion in all age groups. Upper limb injuries
accounted for 100% of injuries in those aged 0-9. 39% (n = 56) of patients required operative management for their injuries.

Conclusion:

We have been able to identify which body zones of injury are more at-risk in equine-related sports following falls from mounted riders, and
recognize how certain injury patterns may be more prevalent in particular age groups. Spinal injuries have been demonstrated to be a new leading
zone of injury, possibly due to stricter legislation from government and industry leading to the relative reduction of head injuries. Reducing the
number and severity of these injuries will not only improve patient outcomes but reduce the burden on the healthcare system.
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1. INTRODUCTION

Equestrian sports are popular in the United Kingdom (UK),
with approximately 2.7 million people of all ages participating
both  professionally  and  leisurely  in  equine-related  sports  in
2015 [1]. These sports inherently involve risk of serious injury,
with  a  study  demonstrating  injury  rates  of  1  per  350-1000
hours  while  mounted  [2].  Horseback  riding  has  been  deter-
mined to cause some of the highest total body injury and mor-
tality  rates  compared  to  all  other  modern sporting activities;
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this  has  been  established  to  be  more  hazardous  than  either
motorcycle  riding  or  rugby  [3,  4].  The  high  position  of  the
mounted  rider  puts  them  at  risk  of  injuries  sustained  by  fall
from  a  height,  compounded  by  the  unpredictability  of  the
animal,  and  movement  of  both  horse  and  rider  at  speed.
Additional trampling or crush injuries may also be sustained if
the  horse  lands  on  the  rider.  Certain  equestrian  disciplines
place  riders  at  even  greater  risk  of  falls  and  ejection,  parti-
cularly those involving jumping of obstacles.

Despite the popularity of equestrian sports in the UK, high
incidence of equine-related injuries, and a significant degree of
severity  in  comparison  to  other  sports,  there  is  a  surprising
paucity of evidence regarding  equine-related  trauma,  particu-
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Fig. (1). Patients by age group and gender.

Fig. (2). Body zones of injury.

larly of the demographics, nature of injury and characterisation
of  injury  patterns.  The  aim of  this  study  was  to  characterise
injury  patterns  and  identify  trends  of  equine-related  trauma
following falls by mounted riders presenting at a major trauma
centre  in  the  UK.  Through  increasing  our  understanding  of
equine-related trauma, we hope to inspire and provide a new
direction for future research in the prevention and management
of these injuries.

2. METHODS

This study included all  patients who presented to a large
adult  major  trauma  centre  in  the  UK  with  equine-related

injuries  from  falls  while  mounted  over  a  3-year  period
(01/05/2015-01/05/2018).  Patients  were  identified  from
electronic  searches  of  the  trauma  admission  database,  and
electronic  records  of  radiology  imaging  requests  using  the
following  keywords  “equine”,  “equestrian”,  “horse”,  and
“pony”.  Patients  were  cross-referenced  with  those  admitted
with ICD-10 diagnosis codes V80.010 (animal-rider injured by
fall  from  or  being  thrown  from  a  horse  in  noncollision
accident)  and  V80.018  (animal-rider  injured  by  fall  from  or
being  thrown  from another  animal  in  noncollision  accident).
Data was retrospectively collected from electronic records and
analysed  (including  patient  demographics,  mechanisms  of
injury,  zones  of  injury,  and  management).
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Fig. (3). Number of injuries by age group and body zones.

Fig. (4). Proportion of injuries by age group and body zones.

3. RESULTS

A total of 144 patients were identified and included in this
study.

3.1. Demographics

Females  accounted  for  86%  of  patients  (n  =  123).  A
bimodal distribution of patients can be demonstrated, with the
most  commonly  presenting  patients  of  ages  20-29  (n  =  29;
20%) followed by those of ages 50-59 (n = 26; 18%) (Fig. 1).

3.2. Injuries

The most common body zones injuries were, in descending
order  of  prevalence,  spinal,  lower  limb,  pelvic,  upper  limb,
head,  chest,  and  abdominal.  41%  of  injuries  were  spinal
injuries (Fig. 2).  39% (n = 56) of patients required operative
management for their injuries. The 50-59 age group sustained

the most injuries (Fig. 3).  All the patients within the 0-9 age
group had sustained only upper limb injuries. Apart from this
age  group,  spinal  injuries  appeared  consistent  across  all
remaining  age  groups  (Fig.  4).

4. DISCUSSION

Equestrian sports are inherently dangerous; approximately
1  in  5  riders  will  sustain  a  serious  injury  over  the  course  of
their riding career. Horses can be unpredictable animals which
weigh 1500 kilograms on average and can sprint  at  up to 50
miles per hour [5]. Riders are perched above them, at risk of
falls and ejection, with their heads positioned at approximately
3  metres  above  the  ground.  Both  horse  and  rider  are  often
pushed to their physical limits, particularly when involved in
events, which place them at further risk of injury.

Equestrian  sports  have  always  had  a  strong  gender  bias,
with approximately 74% of riders being female [1]. Our study
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found  that  86% of  equine-related  trauma  occurred  in  female
riders. Although this is not a dissimilar proportion of injuries
relative to the number of female riders,  Weber et al.  have in
fact  determined  female  riders  to  be  at  a  higher  risk  of
sustaining falls from height than their male counterparts [6]. In
addition,  Majeedkutty  et  al.  demonstrated  a  significant
correlation between the female gender  and the prevalence of
horseback riding injuries [7].

The most commonly presenting age groups were those of
ages 20-29 (n = 29; 20%) followed by those of ages 50-59 (n =
26; 18%). This bimodal distribution may be due to a variety of
reasons. The peak in injuries at ages 20-29 most likely reflects
the higher number of horseback riders within this age range;
according to the UK National Equestrian Survey in 2015, there
has been a particularly significant increase in the number of all
riders ages 16-24 [1]. In addition, there were two professional
horse jockeys within this age group. This would be consistent
with the general trend of this occupation, which starts licensing
at age 16 [8].

The  second  peak  of  injuries  at  age  50-59  may  again  be
attributed  to  high  participant  numbers  in  this  age  group,
compounded  by  comorbidities  such  as  osteoporosis  which
increase the risk of injury. It is interesting to note that although
the 50-59 age group is the second most prevalent age group in
this  patient  cohort  (n  =  26;  18%),  they  sustained  the  largest
number  of  injuries  (n  =  33;  20%).  Comorbidities  such  as
osteoporosis  may  not  only  increase  the  risk  of  presentation
with  an  injury  associated  with  a  less  severe  mechanism,  but
also the risk of more injuries with each incident.

A  quarter  of  all  paediatric  sports  fatalities  are  due  to
equine-related  injuries  [9].  However,  none  of  the  paediatric
admissions  in  our  study  resulted  in  mortality.  All  injuries
sustained by patients up to 9 years old involved the upper limb,
while the majority of those aged 10 to 19 had sustained spinal
(n  =  10/24;  42%)  and  upper  limb  (n  =  5/24;  21%)  injuries.
Wolyncewicz et al. had noted upper limb fractures and spinal
injuries  to  be  more  prevalent  in  mounted  versus  unmounted
paediatric patients aged 16 and below. While Wolyncewicz et
al.  had  found  head  injuries  to  be  the  most  common  horse-
related injury in children, unmounted riders were also noted to
be more than 8 times as likely to sustain a severe head injury
[9].  In  comparison,  our  inclusion  criteria  had  included  only
mounted riders. This may be responsible for the relative lack of
head  injuries  in  our  patient  group.  The  difference  between
helmet laws in young equestrian riders may also accountable.
Their  study  had  been  performed  in  Australia,  where  there  is
currently no government legislation that mandate helmet use in
young equestrian riders.  A further  retrospective cohort  study
performed  at  a  paediatric  trauma  hospital  in  Australia  also
demonstrated  the  most  common  horse-related  injuries  to  be
traumatic  brain  injuries  (24.6%)  followed  by  upper  limb
fractures  (20.9%)  [10].

In  adults,  there  appear  to  be  differences  from  reported
incidences  of  injuries  to  different  body  regions.  The  most
frequently injured body regions were demonstrated to  be the
spine (41%), lower limb (16%) and pelvis (14%). This differs
from  what  has  been  previously  reported  in  the  literature;
Schröter et al. found the head (17.5%), upper limbs (17.4%),

and  thoracic  and  lumbar  spine  (12.9%)  to  be  the  most
frequently  injured  body  regions  in  falls  from  horses  in
Germany  [11].  In  comparison,  Ball  et  al.  demonstrated  the
chest (54%), head (48%), and abdomen (22%) to be the most
frequently involved body regions in all  horse-related injuries
[3].

Hamilton et al. noted, in 1993, that the prevalence of head
injuries  was  six  times  that  of  spinal  injuries  [12].  In
comparison,  our  results  demonstrate  the  opposite;  spinal
injuries  were  nearly  six  times  more  prevalent  than  head
injuries.  As  helmets  have  been  shown  to  lead  to  a  50%  risk
reduction of injury, this may be attributed to the increased use
of  protective  riding  hats  in  the  UK  in  recent  years  led  by
increased public awareness, UK legislation and rules set by UK
equestrian sport governing bodies [13]. UK Highway Code rule
49  specifies  that  all  riders  under  age  14  must  wear  a  helmet
compliant  with  regulations  [14].  Although  there  is  no  legal
requirement for adults to wear head protection, helmet use is
compulsory at UK horse riding club competitions and events
which have strict helmet standards.

Our  results  demonstrate  that  spinal  injuries  account  for
41% (n = 69) of all injuries and occur in a similar proportion in
all age groups. It has been postulated that the pattern of spinal
injury is related to the position of the rider, with the rider either
jockey style in a head-first position leading to cervical injuries,
or  a  classical  style  in  a  seated  upright  position  where
thoracolumbar  injuries  are  more  likely  to  occur  [15].  Body
protectors, although less often worn than helmets, are required
to meet a certain standard and are also compulsory at certain
UK  horse  riding  club  events.  However,  the  European  safety
standard BETA EN13158: 2009 level 3 protection, the highest
level of body protector,  was only required to prevent “minor
bruising that would have produced stiffness and pain, reduce
soft tissue injuries and bruising, and prevent a limited number
of  rib  fractures”  [16].  Body  protectors  have  been  shown  to
have  a  variable  benefit  at  reducing  torso  injury,  with  no
evidence  in  the  current  literature  of  reducing  the  risk  or
severity  of  spinal  injuries  [17  -  19].  Further  research  is
necessary regarding the role of body protectors or alternative
safety equipment,  such as  air  jackets,  in  reducing the risk of
spinal injuries.

39%  (n  =  56)  of  these  patients  required  operative
management  for  their  injuries,  representing  significant
morbidity associated with these injuries and resulting burden
on  the  healthcare  system.  The  majority  of  these  operations
were orthopaedic, such as open reduction and internal fixation
of  various  fractures,  spinal  cord  decompression,  spinal
stabilisation,  and  pelvic  fixation.  Other  procedures  included
depressed skull fracture elevation, and damage control surgery,
such as emergency laparotomy and splenectomy.

We noted  poor  documentation  in  admission  notes,  parti-
cularly  with  recognized  risk  factors  associated  with  severe
trauma.  This  includes  details  of  the  background  and
mechanism  of  injury,  rider  experience  level,  and  whether
perso-nal  protective  equipment  had  been  worn  during  the
injury  [3].  Disciplines  recognised  to  be  associated  with
increased risk of injury include point-to-point, hunting, and the
cross-country  phase  of  eventing,  due  to  their  competitive
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nature and need to navigate obstacles at speed [20]. Types of
personal protective equipment include helmets, gloves, boots,
and  body  protectors,  which  have  been  demonstrated  to  have
variable effectiveness at reducing the incidence and severity of
head,  truncal,  and  lower  limb  injuries  [17,  21,  22].
Standardised documentation may improve clinical suspicion of
injuries,  thus  enabling  early  recognition  and  management  of
injuries.

There are several limitations of our study. Hospital injury
coding  systems  are  unreliable  for  the  use  of  coding  equine-
related  injuries  with  ICD-10.  As  such,  we  have  used  this  to
further  cross-reference a  patient  list  obtained by reviewing a
trauma  admissions  database,  supplemented  by  radiology
requests with specified search terms. Minor injuries which did
not  necessitate  presentation  to  hospital,  radiological  investi-
gation or specialist input will be unreported and not captured in
our data set. The numbers of patients in the 0-9 and 10-19 age
groups may also be underrepresented as  the hospital  is  not  a
designated  paediatric  major  trauma  centre.  In  addition,  this
study only investigated equine-related trauma due to falls, as it
was not within the scope of this study to consider alternative
mechanisms of  injury which had occurred while  unmounted.
Although  falls  account  for  the  majority  of  equine-related
trauma,  up  to  94.9% in  a  particular  study,  unmounted  riders
may  also  be  at  risk  of  additional  injuries  [23].  We  aim  to
further explore this area in future research, as more prospective
studies are required. As more knowledge accumulates, we can
further clarify risk factors for severity of injury which can be
used to develop standard-ized documentation to improve early
recognition of injuries.

Further  steps  to  improve  rider  safety  will  include  imple-
menting  guidelines  and  regulations  for  injury  prevention.
Additional  research,  particularly  regarding  the  role  of  body
protectors or alternative safety equipment in reducing the risk
of spinal injuries,  will  first  be required in order to guide UK
legislation and rules to be set by UK equestrian sport governing
bodies.

As  a  pre-modern  sport,  injuries  sustained  with  eques-
trianism have been demonstrated throughout history [24]. It is,
however, no longer adequate to simply accept that injuries will
occur.  144  patients  had  presented  over  three  years,  which
translates to approximately one patient a week; patients with
equine-related  trauma  represent  a  perceptible  proportion  of
admissions to a major trauma centre, a significant proportion of
whom  require  operative  management.  Further  research  is
required  regarding  the  role  of  body  protection  systems  and
additional variables in the prevention of these injuries.

CONCLUSION

We have been able to identify which body zones of injury
are  more  at  risk  in  equine-related  sports  and  recognize  how
certain  injury  patterns  may  be  more  prevalent  in  certain  age
groups.  Spinal  injuries  have  been  demonstrated  to  be  a  new
leading zone of injury, possibly due to stricter legislation from
government  and  industry  leading  to  the  relative  reduction  of
head  injuries.  A  significant  proportion  of  patients  require
operative  management  following  admission.  Reducing  the
number  and  severity  of  these  injuries  will  not  only  improve

patient  outcomes  but  reduce  the  burden  on  the  healthcare
system.  Further  research  is  required  regarding  additional
variables and the role of body protection systems in equestrian
sports.
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