Open access

BM) Open
Sport &

Exercise
Medicine

To cite: Ryan K, Garruppo G,
Alexander K, et al. Injuries
among Maryland jockeys
during thoroughbred racing:
2015-2019. BMJ Open

Sport & Exercise Medicine
2020;6:000926. doi:10.1136/
bmjsem-2020-000926

Accepted 12 November 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2020. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

'Family Medicine, MedStar
Franklin Square Medical Center,
Baltimore, Maryland, USA

2 Johns Hopkins University
Bloomberg School of Public
Health, Baltimore, Maryland,
USA

*MedStar Sports Medicine
Research Center, MedStar
Health Research Institute,
Hyattsville, Maryland, USA
*Johns Hopkins University
School of Medicine, Baltimore,
Maryland, USA

SRehabilitation Medicine,
Georgetown University Medical
Center, Washington DC, District
of Columbia, USA

Correspondence to
Dr Kelly Ryan;
kelly.d.ryan@medstar.net

Original research

Injuries among Maryland jockeys
during thoroughbred racing: 2015-2019

Kelly Ryan," Gabrielle Garruppo,? Kezia Alexander

Andrew E Lincoln @ 3%

ABSTRACT

Objectives Our goal was to characterise jockey injuries
at Maryland racetracks during thoroughbred racing
activities over 4 years using medical records maintained
by the sports medicine team.

Methods Injury data were prospectively gathered

by sports medicine physicians who were onsite for all
thoroughbred racing activities in Maryland from 12
September 2015 to 5 May 2019 to evaluate and treat any
injury to the jockeys. Descriptive statistics (frequencies,
rates with corresponding 95% Cls and proportions) of
injury types, body parts, mechanisms, severity and location
on track were calculated.

Results Over nearly 4 years of racing and 45000
mounts, there were 204 injuries involving 184 incidents
and 131 falls during those races. The vast majority of
injuries (80%) was related to soft tissue, while 4% were
concussions. Most injuries involved the lower extremity
(31%) or upper extremity (26%) and typically resulted from
a fall from the horse. Among all incidents, 79.3% (n=146)
resulted in an injury, while 76.3% (n=100) of falls resulted
in an injury. We identified a significant proportion of injuries
(41%) in and around the starting gate. Over a quarter of
incidents resulting in injury required further medical care
in hospital or other medical facility, while surgery was
required in 2.5% of injuries.

Conclusion Access to a consistent group of sports
medicine providers facilitated jockey injury reporting and
tracking. The majority of jockey injuries is related to soft
tissue and results from falls, while the starting gate area is
associated with the greatest proportion of injuries.

INTRODUCTION

Thoroughbred horse racing is one of the
most competitive and popular sports world-
wide, but it is very physically demanding
and not without substantial risk." Jockeys are
elite athletes who sit perched atop an animal
weighing 10 times their mass while galloping
at speeds up to 64km/h (40 mph).” A single
misstep or slight error may result in the jockey
being thrown from the horse, potentially
resulting in catastrophic injury or death.”
While most reported injuries have been asso-
ciated with falls,>” there are also injuries that
can result from training activities or simply
being in close proximity to a horse.

.3 Christine M Hluchan,*

What are the new findings?

» Jockeys sustained 4.5 injuries per 1000 mounts
(95%Cl 3.9 to 5.1), 36.4 injuries per 1000 races
(95%Cl 31.4 to 41.4) and 345.8 injuries per 1000
race days.

» The vast majority of injuries (80%) was related to
soft tissue, while 4% was concussions.

» The majority of injuries involved the lower extremity
(31%) or upper extremity (26%) and typically result-
ed from a fall from the horse.

» Ease of access to a consistent group of medical pro-
viders facilitated improved reporting, especially of
minor injuries.

» The rate of fractures in our study (145 per 1000
falls) was significantly higher than rates reported
elsewhere.

How might it impact on clinical practice in the
future?

» Sports medicine clinicians and racing tracks/juris-
dictions should coordinate care and work to improve
injury data collection to benefit riders’ health and
safety internationally.

» A quarter of injuries required additional care beyond
the racetrack necessitating a coordination of care
between emergent care, imaging, rehabilitation ser-
vices and specialty care.

Professional horse racing requires jockeys
to train yearround and compete at high
levels in front of millions of viewers, yet they
are often under-recognised as athletes, partic-
ularly in the USA. This is evident by the sparse
medical care typically involved at US race-
tracks, outside of emergency medical services.
There are varying medical models among
racing organisations around the world, which
implement a range of practices for injury
reporting and management.® Our field relies
on consistent injury surveillance platforms
to identify patterns and develop interven-
tions to improve safety among athletes in
specific sports, including jockeys. Unfortu-
nately, with inconsistent reporting of injuries,
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comparisons across countries to identify and adopt best
practices are challenging.

The Maryland Jockey Club is the oldest professional
sports organisation in the USA.” In 2015, it developed
the Horsemen’s Health Program, which implemented
primary care sports medicine physicians to provide
medical coverage at the racetracks across the state. Mary-
land racetracks operate year-round, with approximately
160 racing days per year, averaging 200 riders annually,
usually between 20-35 jockeys riding per day, throughout
the state. Maryland only races one track in the state at any
given time.

Most jockey injury studies involving flat racing were
performed in the UK and Australia.* " and most
recently a study analysing injuries endured during the
‘Palio’, the oldest horserace in Italy. There have been
studies of jockey injuries in California® and on overall
jockey injuries in the USA.'"* However, there are no
studies that characterise jockey injuries on the East Coast.
Our goal was to characterise jockey injuries at Maryland
racetracks during racing activities over the past 4 years
using medical records maintained by the sports medicine
team.

METHODS

Clinical data were documented by sports medicine
physicians who were onsite for all thoroughbred
racing activities in Maryland from 12 September 2015
to 5 May 2019 to evaluate and treat any injury to the
jockeys. Our definition of injury was consistent with the
European Consensus statement, which includes ‘any
physical complaint sustained by a person that results
from competitive riding, training or other recognised
activity that brings a person into contact, or in the close
vicinity and with the potential for contact, with one or
more thoroughbred race horses, irrespective of the need
for medical attention or time loss from horse racing
activities”.” A fall was defined as ‘a rider being dislodged
from a horse, regardless of its outcome’.'* ‘Incident’ was
defined as an event that occurred involving the jockey
that required enough of a concern or risk of resultant
injury that the rider needed an evaluation and injury
report to be completed by the racetrack physician. The
number of participating jockeys, mounts, races and
race meetings during the study period were provided
by the Maryland Jockey Club and the InCompass system
(Lexington, Kentucky, USA).

For each incident, a Maryland First Report of Accident
form was completed by a physician, which included infor-
mation about the type of injury sustained, the body part
involved, the location on the track and a narrative text
description of the incident. Additional medical informa-
tion may have been added to the initial report based on
medical records resulting from any transfer to hospital.

Descriptive statistics (frequencies, rates with corre-
sponding 95% Cls, and proportions) of injury types, body
parts, mechanisms, severity and location on track were

calculated. Data were analysed using Microsoft Excel,
V.16.11.1 (Redmond, Washington, USA).

This study and overall injury surveillance efforts were
supported by the Maryland Jockey Club and the Mary-
land Thoroughbred Horsemen’s Association. This study
was approved by MedStar Health’s Institutional Review
Board.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting or dissemination plans
of this research.

RESULTS

There were 670 participating jockeys across Maryland
racetracks, including 383 at Laurel Park, 191 at Pimlico
and 96 at Timonium, many of whom ride at multiple
tracks. There were 590 race days with 5611 races and
45284 mounts at the three Maryland racetracks from 12
September 2015 to 5 May 2019. During that time, there
were 131 falls, 184 incidents and 204 injuries (table 1).
Among all incidents, 79.3% (n=146) resulted in an injury,
while 76.3% (n=100) of falls resulted in an injury.

Jockeys sustained 4.5 injuries per 1000 mounts (95% CI
3.9 to 5.1), 36.4 injuries per 1000 races (95% CI 31.4 to
41.4) and 345.8 injuries per 1000 race days (95% CI 298.3
to 393.2) (table 1). Soft tissue injuries were the most
commonly reported, with 163 of our 204 total injuries
(79.9%). Hematomas, contusions and bruises (52.4%,
n=107) were the most common injuries, followed by
strains and sprains (19.1%, n=39), fractures (9.3%, n=19)
and abrasions and lacerations (8.3%, n=17) (table 2).
Out of 22 total head injuries, 8 were concussions (3.9%
of injuries, 0.18 per 1000 mounts (95% CI 0.05 to 0.30)).
Six of the concussions resulted from a fall from the horse
and two from being headbutted by the horse.

The most common body parts injured were the lower
extremity (30.9%), upper extremity (25.5%), head
(15.2%) and shoulder (11.8%) (figure 1). The most
common mechanisms of injury were being thrown from
the horse (23.3%), a horse that reared or was spooked
(16.4%), a horse breakdown (16.4%) and impact with
gate/fence/rail (11.6%) (table 3).

Three-fourths (n=153) of the total injuries were
sustained from a fall from the horse, corresponding to
1.1 injuries per fall and one fall occurring every 4.6 race
days. There were 2.9 falls per 1000 mounts, or 1 fall per
357 mounts. Of these falls, 4.6% resulted in concussion.
Further, 18 of the 19 fractures were the result of a fall
(145.0 fractures per 1000 falls (95% CI 79.8 to 210.3)).

The track location where the largest proportion of
injuries occurred was the vicinity of the starting gate
(ie, in the gate, leaving the gate or prior to entering the
gate) (41.1%) (figure 2). The other common locations
were in the homestretch (14.4%), immediately post-
finish (8.2%) and near the finish line (6.8%).

In terms of further medical care, 20 jockeys (14.0%
of incidents resulting in injury) required immediate
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Table 1 Maryland thoroughbred jockey exposures and
events, 2015-2019
Exposures Frequency
Race days 590
Races 5611
Mounts 45284
Jockeys 670
Events
Incidents” 184
Incidents resulting in injury 146 (79.3%)

Fallst 131

Falls resulting in injury 100 (76.3%)

Injuriest 204
Transfers to hospital 20
Transfers to other medical facility 21
Incidence (95% CI)
Incidents
Per 1000 race days 306.8 (266.8 to
356.9)

Per 1000 races
Per 1000 mounts
Falls

32.8 (28.1 to 37.5)
4.1 (3510 4.7)

Per 1000 race days 222.0 (184.0 to

260.1)
23.3(19.3 t0 27.3)
2.9 (2.4 t0 3.4)

Per 1000 races

Per 1000 mounts
Injuries

Per fall

Per 1000 race days

1.2(1.0to 1.4)

345.8 (298.3 to
393.2)

36.4 (31.4 to 41.4)
4.5 (3.9 t0 5.1)

Per 1000 races
Per 1000 mounts

*Incident: an event that occurred involving the jockey that required
enough of a concern or risk of resultant injury that the rider
needed an evaluation and injury report to be completed by the
racetrack physician.

TFall: a rider being dislodged from a horse, regardless of its
outcome. ™

FInjury: any physical complaint sustained by a person that results
from competitive riding, training, or other recognised activity that
brings a person into contact, or in the close vicinity and with the
potential for contact, with one or more thoroughbred race horses,
irrespective of the need for medical attention or time loss from
horse racing activities.®

transport to a hospital by ambulance (0.4 ambulance
transfers per 1000 mounts, 95%CI 0.2 to 0.6). An
additional 21 jockeys (14.4% of incidents resulting in
injury) were transferred to another medical facility
for further evaluation at an orthopaedic clinic, urgent
care centre or imaging centre (0.5 transfers per 1000
mounts, 95% CI 0.3 to 0.7). There were nine total
surgeries, including two cases of internal bleeding from

Table 2 Type of injury (n=204)

Type of injury Frequency Percentage
Hematoma/contusion/bruise 107 52.4
Strain/sprain 39 191
Fracture 19 9.3
Abrasion/laceration 17 8.3
Concussion 8 3.9
Generalised pain 4 2.0
Visceral injury 3 1.5
Dental injury 3 1.5
Dislocation/subluxation 2 1.0
Ligament tear 2 1.0
Total 204 100

a splenic laceration, a case of questionable oesophageal
perforation and an unusual case of an anterior cruciate
ligament (ACL) repair not diagnosed on initial evalu-
ation, but later required intervention. Other surgical
cases included a radial collateral ligament tear, distal
fibula open reduction internal fixation, two shoulder
labral/tendon repairs and a metacarpal fracture repair.

DISCUSSION

The goal of this study was to characterise the rate, types
and mechanisms of injury among jockeys at Maryland
thoroughbred racetracks. Over nearly 4 years of racing
and 45000 mounts, there were 204 injuries involving
184 incidents and 131 falls during those races. The vast
majority of injuries (80%) was related to soft tissue,
while 4% was concussions. The majority of injuries
involved the lower extremity (31%) or upper extremity
(26%) and typically resulted from a fall from the horse.
Over a quarter of incidents resulting in injury required
further medical care in hospital or other medical
facility, while surgery was required in 2.5% of injuries.

Falls

Our study identified one fall per 357 mounts, with
75.6% of falls resulting in injury. In contrast, O’Connor
et al reported one fall per 250 mounts with 35% of
these resulting in injury at the Irish Turf Club,” while
a study in Ireland, France and Britain reported one
fall per 227-370 mounts with 40%-59% resulting in
injury."’ In California, Hitchens et al reported one fall
per 200 mounts.® In Australia, from 2002 to 2006, the
rate was one fall in 238 mounts." To provide some
context, Hitchens reported that jockeys participated in
a median of 160.5 mounts during this time period, so
likely experienced at least one fall in that time.

Such variations in rates are likely influenced by differ-
ences in injury reporting, including the definition of a
fall or injury. Some studies limited the case definition
of injuries to those requiring hospitalisation or time
off from racing,® """ 1° 1% while others included only
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HEAD/NOSE/
JAW/TEETH: 15.19%

SHOULDER/SCAPULA/
CLAVICLE: 11.76%

UPPER ARM/
HUMERUS: 0.49%

ELBOW: 1.47%

FOREARM/RADIUS/
ULNA: 1.96%

WRIST/
CARPUS: 2.45%

HAND/FINGER/
THUMB: 6.37%

UNSPECIFIED: 3.92%

Figure 1 Injury by body part.

35121517

injuries sustained from a fall from the horse.
The reporting mechanism also varied, with some using
injury report forms,” ' 21 or self-
reported surveys'' to collect their data. The racetrack
personnel responsible for completion of injury reports
has varied among medical ofﬁcials,5 7T pacetrack
stewards® "#and insurance brokers.'*

Our study was based on incident reports completed
by track-side primary care sports medicine physicians
to include the broadest possible range of jockey inju-
ries incurred while racing. Other recent studies have
used more severe injury definitions, as when the
jockey was unfit to ride or transported to the hospital12
or based on a fall or dislodging from the horse that
required hospital transport.” Studies based out of
Europe have defined injury as one that leads to time off
of work,"" while Balendra et al only examined career-
ending injuries.9 Additionally, some studies relied on
jockey reporting of injuries, which can be affected by
recall bias, wherein they are less likely to recall more
minor injuries."” Reporting bias may also contribute to

insurance claims

STERNUM/
RIBS: 6.37%

ABDOMEN:
2.45%

NECK/
CERVICAL SPINE: 3.92%

UPPER BACK/
THORACIC SPINE: 5.39%

LOWER BACK/
LUMBAR SPINE: 4.90%

PELYIS/
PELVIC ORGANS/
BUTTOCKS: 2.94%

HIP/GROIN: 1.96%

THIGH/FEMUR: 2.94%

KNEE/
PATELLA TENDON: 7.84%

LOWER LEG/TIBIA/
FIBULA/ACHILLES: 5.39%

ANKLE/TARSUS: 5.39%

FOOT/TOE: 6.86%

under-reporting, since jockeys may be reluctant to miss
any races, which can have a significant financial impact.

Injury type

The preponderance of soft tissue injuries (80%) found
in our study is consistent with O’Connor et al,"which also
relied on injury reports completed by their track medical
officer. In contrast, the rate of fractures in our study
(145 per 1000 falls) was 2.6 times higher than the study
in Ireland, which may reflect the differences in track
surfaces, race type (ie, flat vs jump) and jockey charac-
teristics.

The proportion of injuries resulting in concussion
(4%) is comparable to a previous study from Press et al
(8%)." In a 10-year study published by McCrory et al
comparing injuries in France, Ireland and Great Britain,’
concussions were 2.8% of total falls in Great Britain, 5.6%
in France and 7.1% in Ireland. Concussion reporting
and rates can vary significantly based on diagnostic stan-
dards and concussion protocols at each racetrack. With
the rapid advancement in concussion management,
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Table 3 Mechanism of injury (n=146)

Mechanism of injury Frequency Percentage

Falls
Thrown from horse 34 23.3
Horse reared/flipped/spooked 24 16.4
Horse breakdown 24 16.4
Impact with gate/fence/rail 17 11.6
Horse tripped/stumbled 12 8.2
Fell over fallen horse 7 4.8
Clipped heels 6 4.1

Total 124

Others
Impact with horse* 11 7.5
Pulling up horse 6 4.1
Unspecified 3 2.1
Equipment failure 1 0.7
Struck by object 1 0.7
Total 22

Total 146 100

*Of the 11 instances of ‘Impact with horse’, 6 of those injuries
were caused by being headbutted by horse.

reporting and protocols in the different regions are
expected to progress. Future studies will more specifically
evaluate concussion incidence in horse racing, which has
been proposed to be one of the highest in sport.'®

We identified a significant proportion of injuries (41%)
in and around the starting gate. This is comparable to
Waller et al, who found 35.1% of their injuries occurring
in and around the starting gate.'*

Medical providers determine the appropriate level
of care that the patient is transported to following a

traumatic incident. We identified over a quarter of
injuries required further medical care in a hospital or
other medical facility. This is comparable to the study by
Hitchens et al, who reported 30.6% of falls and resulted
in the jockey being transported to the hospital.”

During training and racing, riders are required to wear
properly secured safety helmets and vests meeting Associ-
ation of Racing Commissioners International model rules
and standards. Equestrian helmets have a tough outer
shell, an energy-absorbing liner, comfort padding and a
restraint system that keeps the helmet in place. Helmets
are composed of an outer shell made from plastic, usually
acrylonitrile butadiene styrene or a fibre-reinforced
plastic composite and an energy absorbing liner usually
made from expanded polystyrene or expanded polypro-
pylene.'® ' Standards of testing and regulations may vary
among countries and ultimately may contribute to differ-
ences in injury rates among racing jurisdictions around
the world.

The strength of this study was the use of a sports
medicine model, which offered jockeys access to sports
medicine specialists for immediate and follow-up eval-
uations without charge to the patient or workman’s
compensation. Ease of access to a consistent group of
medical providers facilitated improved reporting, espe-
cially of minor injuries. In comparison, Turner et al
recognised the limitations of relying on workers’ compen-
sation claims, which may not be filed if less than 1-3 days
of work are lost.*’

A primary limitation of our study was that the length
of time to full recovery and pain-free function was not
reported. Also, we were not able to associate risks of
injury with jockey characteristics. The fluid movement
of jockeys across racetracks was challenging to document
jockeys’ exposures.

BACKSTRETCH:

STARTING GATE FINISH
HOMESTRETCH:
14.4%
PRIORTO ENTERING IN LEAVING FINISH: POST-FINISH:
ENTERING GATE: GATE: GATE: 6.8% 8.2%
GATE: 41% 1568% 13.0%
12.3%

Figure 2 Location of injury on racetrack.

UNKNOWN: 6.8%
THROUGHOUT COURSE: 1.4%
PADDOCK:0.7%
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The goal of this study was to characterise the rate, types
and mechanisms of injury among jockeys at Maryland
thoroughbred racetracks. Our hope is that more sports
medicine clinicians coordinate care with local racetracks
in the USA and that racing jurisdictions around the
world, such as the British HorseRacing Authority, Irish
Turf Club, the Palio di Siena, Australian Racing Board,
The Hong Kong Jockey Club, the National Horseracing
Authority of Southern Africa, and others will improve
injury data collection to benefit riders’ health and safety
internationally.
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