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Jockey safety is of paramount importance from the standpoint of welfare and public
perception. Thus, an understanding of the epidemiology and associated risk factors
is necessary to implement measures to reduce the jockey falls (JFs) and jokey injuries
(JIs). This descriptive epidemiological study investigated the occurrence of JFs and Jls in

715,210 and 25,183 rides in flat and jump races, respectively, from 2003 to 2017. In flat
races, the incidence rates of JFs and Jls were 1.4 and 0.6 per 1,000 rides, respectively.
In jump races, they were 44.4 and 18.1 per 1,000 rides, respectively. In flat races, 56.8%
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of JFs at corners resulted in JIs. In jump races, the major causes of JF's and Jls were lost
balance and hampered by a fallen horse at an obstacle. Our findings provide a basis to

design a future study analyzing risk factors for JFs.
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Jockey safety is of paramount importance for racing
industries from the perspective of welfare and public
perception. It is necessary to understand the epidemiology
and analyze the risk factors associated with the incidences
of jockey falls (JFs) and jockey injuries (JIs) to design and
implement appropriate interventions. The incidence rates of
JFs and JIs have been studied in several countries, including
Australia, France, Great Britain, Ireland, New Zealand, and
the United States [1, 3, 4, 13]. The occurrence of JFs can
be affected by factors such as racing style, field size, track
condition, horse or jockey experience, and the method of
data collection [2, 5, 8, 11], warranting an epidemiological
study in each racing jurisdiction. The numbers of JFs in
thoroughbred races organized by the Japan Racing Associa-
tion (JRA) between 1998 and 2000 [10] were 211 and 282 in
130,433 and 4,220 rides in flat and jump races, respectively.
However, because the rates of JIs were not fully described,
the characteristics of JFs that are likely to cause JIs require
further elucidation.
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The aim of this descriptive epidemiological study was to
thoroughly describe the rates, causes, and locations of JFs
and JIs in flat and jump races organized by the JRA between
2003 and 2017. Furthermore, despite possible differences
in the definition of JFs or JIs among countries and studies,
we compared the rates with those reported worldwide with
a view to using our findings as the basis of a future study
analyzing related risk factors.

Data concerning JFs and JIs associated with JRA races
from January 1, 2003, to December 31, 2017, were collated
from official accident reports compiled by the race stewards
(Stewards’ reports). During the study period, 715,210 rides
in flat races were recorded at 10 racecourses, and 25,183
rides in jump races were recorded at 8 racecourses. Flat
races were held year-round on turf or dirt and ranged
between 1,000-3,600 m in length. Jump races were held
year-round with hurdles (mobile obstacles with brush
placed on top, 120-130 cm in height) and steeplechase
fences (immobile obstacles made of hedges, with or without
a solid base, 120—160 cm in height) and ranged between
2,750-4,260 m in length. In JRA jump races, a minimum
of 8 obstacles (hurdles and/or steeplechase fences) are used
depending on the course and distance. A JF was defined as
a jockey being dislodged from a horse and was limited to
falls occurring from the time of the start of a race until the
horse crossed the finish line. JFs occurring before the start
of the race or after the horse had crossed the finish line


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

102

were excluded. The incidence rate of JFs was expressed as
the number of JFs per 1,000 rides and was calculated as JF
incidence rate=number of JFs / number of rides % 1,000.
A JI was defined as an injury where a medical certificate
was issued stating that the fallen jockey had developed an
orthopedic disorder. The medical certificates were issued
by the attending physician at the racecourse clinic or at the
hospital where the fallen jockey was admitted. The decision
regarding whether a fallen jockey would go to a clinic or a
hospital was made by the jockey or the first-aid staff based
on the severity of the condition. The medical certificates
were easily obtainable because they were stored as attached
documents to the official accident reports. The incidence rate
of JIs was expressed as the number of JIs per 1,000 rides and
was calculated as JI incidence rate=number of JIs / number
of rides x 1,000.

A previous study [6] categorized the causes of JFs and
JIs in flat races as stumbled, clipped heels, horse fatality,
hampered by fallen horse, shifted ground abruptly, horse
behavior, or others. The locations where JFs occurred
were classified as shortly after the start, corner, or stretch.
In jump races, the causes of JFs and JIs were categorized
as lost balance, hampered by fallen horse, clipped heels,
horse fatality, stumbled, or other. The locations where the
JFs occurred were classified as shortly after the start, corner,
stretch, slope, hurdle, or steeplechase fence. For clarifica-
tion, the stumbled category for falls included such instances
as a jockey being thrown from a stumbling horse or falling
from the side of a stumbling horse, and the clipped heels
category included such instances as a horse running behind
another horse and stepping on the hind feet of that horse.
Horse fatality was recorded as the cause of a fall only when
it was clearly stated in the official accident report that the
JF was a direct result of it.

Our study recorded 992 JFs and 399 J1s in flat races, with
incidence rates of 1.4 and 0.6 per 1,000 rides, respectively.
The locations and causes of JFs and JIs are presented in
Table 1. Overall, the percentage of JFs resulting in JIs
was 40.2%. At corners, 56.8% of JFs resulted in JIs. The
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largest numbers of JFs were caused by stumbling, followed
by clipped heels and then horse fatality. Clipped heels and
horse fatality were the major cause of JIs, with>50% leading
to JIs.

Our study recorded 1,117 JFs and 458 JIs in jump races,
with incidence rates of 44.4 and 18.1 per 1,000 rides,
respectively. The percentage of JFs that resulted in JIs was
41.0%. The locations and causes of JFs and JIs are presented
in Table 2. The major causes of JFs and JIs were lost balance
and hampered by a fallen horse at an obstacle. Of the JFs
that occurred at hurdles and steeplechase fences, 51.9% and
39.4% resulted in JIs, respectively.

An international comparison of the incidence rate of
JFs and JIs in flat and jump races is presented in Table 3.
The incidence rates of JFs in flat races in our study were
comparable with those reported in Australia and the United
States but were lower than those reported in France, Ireland,
and Great Britain [4, 6, 8, 9] (Table 3). Of note, the inci-
dence rates in France, Great Britain, and Ireland included
JFs occurring on race days from the time when the jockey
mounted the horse at a parade ring (mounting yard) to when
the jockey dismounted after the race [8, 9]. Due to data
availability, only JFs occurring from the start of a race until
crossing the finish line were included in our study. This
would mean that JFs occurring before the start of a race or
after horses crossed the finish line were not included in our
study. In addition to the difference in inclusion criteria for
JFs, an Australian study suggested that shorter race distance
and lower race grade could be associated with the occur-
rence of JFs [5]. Whether these factors affect the occur-
rence of JFs in our population is a subject for future study.
Our results showed that JIs occurred at a rate of 0.6/1,000
rides, and similar rates were reported in Australia and the
United States [4, 6]. However, the rates of JIs were higher
in France, Ireland, and Great Britain in comparison with our
study [8, 9]. Factors influencing the occurrence of JIs have
not been investigated in any of the countries, and therefore
reasons for the difference in the incidence rates could not
be determined.

Table 1. Locations and causes of jockey falls (JFs) and jockey injuries (JIs) occurring in flat races
Shortly after start Corner Stretch Total
JFs JIs JIs/JFs (%) JFs JIs JIs/JFs (%) JFs JIs JIs/JFs (%) JFs JIs  JIs/JFs (%)

Stumbled 310 57 18.4 8 7 87.5 6 3 50.0 324 67 20.7
Clipped heels 28 12 429 115 72 62.6 61 36 59.0 204 120 58.8
Horse fatality 3 0 0 85 50 58.8 91 45 49.5 179 95 53.1
Hampered by fallen horse 4 2 50.0 103 50 48.5 43 19 442 150 71 47.3
Shifted ground abruptly 35 6 17.1 15 8 533 24 18 75.0 74 32 432
Horse behavior 33 5 15.2 3 1 333 2 1 50.0 38 7 18.4
Others 11 2 18.2 4 1 25.0 8 4 50.0 23 7 30.4
Total 424 84 19.8 333 189 56.8 235 126 53.6 992 399 40.2




JOCKEY FALLS AND INJURIES IN JAPAN

Studies in France, Great Britain, and Ireland showed
that approximately 40% of JFs in flat races resulted in JIs
[8, 12], which was similar to our finding of 40.2%. Being
a jockey in thoroughbred races is considered a high-risk
and dangerous occupation [3]. A single fall can lead to
career-ending injuries unless first-aid treatment is imme-
diately administered. Our study, which analyzed the causes
and locations of JFs and JIs, will be useful for enabling
the appropriate assignment of medical professionals who
can administer appropriate first aid to fallen jockeys at the
racetrack. In our study, 56.8% of JFs at corners resulted in
JIs. Particularly in races with a large number of starters,
jockeys may have to race in tighter and closer proximity
to each other at corners, and thus, fallen jockeys could be
more likely to be struck by the horses they are riding or
other horses following them. In the stretch, over half of
JFs (53.6%) resulted in JIs. Particularly in the final stretch,
horses run at their top speed. Under such circumstances,
the impact forces experienced by jockeys after JFs can be
greater, which may lead to JIs. The most common cause of
JFs was stumbling, followed by clipped heels and horse
fatality. Notably, the latter two causes resulted in a higher
likelihood of JIs. This was broadly in line with studies in
which horse fatality was suggested as a critical target to
reduce JIs [7, 14]. Our study found that the majority of JFs
with causes classified as stumbled were recorded shortly
after the start of a race (310/324). Horses occasionally
stumble out of the starting gate. Compared with JFs at other
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locations, we speculate that a relatively lower impact force
would be generated in the event of a JF occurring shortly
after the start of a race because of the slower running speed
of the horse, which may account for the limited occurrence
of JIs (57/310, 18.4%) in this setting. This agreed with the
results of an American study of thoroughbred flat races, in
which the occurrence of JIs as a result of JFs caused by
stumbling during races was limited (8/45, 17.8%) [6].

The incidence rate of JFs in jump races was similar to
those reported in Ireland and Australia [4, 9] but less than
those reported in Great Britain and France [8] (Table 3).
Studies in Australia and Great Britain indicated that the risk
of JFs could be influenced by factors such as race speed, race
grade and distance, fence type and location, field size, and
experience of the horse or jockey [2, 11]. In Ireland, France,
and Great Britain, the distances of some jump races are
longer, with the longest being 7,200 m [8, 9]. The location
and height of the fences likely differ between countries and
between racecourses. Several other factors might be associ-
ated with the difference in the incidence rates recorded in
each country. The incidence rate of JIs in our study was
higher than those reported in Australia, Ireland, France,
and Great Britain [4, 8, 9] (Table 3). To date, no analytic
epidemiological studies have been conducted to identify
risk factors for JIs, and therefore contributing factors for
the higher incidence rate of JIs in our study could not be
speculated.

The percentage of JFs that resulted in JIs in jump races

Table 2. Locations and causes of jockey falls (JFs) and jockey injuries (JIs) occurring in jump races

Shortly after start Corner Stretch Slope Hurdle Steeplechase fence Total
JFs JIs JIs/JFs (%) JFs JIs JIs/JFs (%) JFs JIs JIs/JFs (%) JFs JIs JIs/JFs (%) JFs JIs JIs/JFs (%) JFs JIs JIs/JFs (%) JFs JIs JIs/JFs (%)
Lostbalance 1 0 0 8 0 0 0 0 0 9 6 66.7 167 91 54.5 787 319 40.5 972 416 42.8
Hamperedby 1 0 0 3 1 333 1 0 0 1 1 100.0 14 6 429 76 24 31.6 9% 32 333
fallen horse
Clipped heels 0 0 0 4 2 50.0 0 0 0 0 0 0 6 0 0 17 4 23.5 27 6 222
Horse fatality 0 0 0 2 0 0 5 1 20.0 1 0 0 0 0 0 2 0 0 10 1 10.0
Stumbled 6 1 16.7 0 0 0 1 0 0 2 1 50.0 0 0 0 0 0 0 9 2 222
Others 1 0 0 0 0 0 0 0 0 0 0 0 0o 0 0 2 1 50.0 3 1 333
Total 9 1 11.1 17 3 17.6 7 1 143 13 8 61.5 187 97 51.9 884 348 39.4 1,117 458 41.0
Table 3. International comparison of incidence rates of jockey falls (JFs) and jockey injuries (JIs) in flat and jump races
Japan Australia France Great Britain Ireland United States
Flat races
JFs 1.4 1.4 3.1 4.4 3.8 1.6
IIs 0.6 0.7 1.2 1.8 1.4 0.8
Jump races
JFs 44.4 52.6 91.4 67.7 49.5 -
IIs 18.1 5.1 11.9 12.2 10.1 -

Incidence rates are shown per 1,000 rides. Sources of data: Japan, present study; Australia, Hitchens et al. [4]; France and Great
Britain, McCrory et al. [8]; Ireland, O’Connor ef al. [9]; United States, Hitchens, Hill et al [6].
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was 41.0%, which was higher than in Great Britain (17.7%),
Ireland (12.3%), and France (13.0%) [8, 12]. The reason for
the differences in the rates remains unclear. In our study,
the majorities of JFs and JIs were recorded at an obstacle.
An Australian study suggested that most falls in jump races
occurred at an obstacle, with 9.7% resulting in a significant
injury [4]. Our study recorded a higher rate of JIs (>50%) as
aresult of JFs at an obstacle. In jump races in Great Britain,
>90% of falls were associated with horses colliding with an
obstacle [11]. This was in agreement with our findings that
>90% of JFs occurred at an obstacle.

In our study, >50% of JFs occurring at hurdles resulted in
JIs. In contrast, 39.4% of JFs occurring at steeplechase fences
led to JIs. Hurdles are generally lower than steeplechase
fences. Thus, we speculated that the jockeys approached
the hurdles at a faster speed than when approaching steeple-
chase fences, which could have contributed to the higher
incidence of JIs at hurdles.

Our study was limited in its scope because JFs and JIs
were recorded solely during races, and incidents occurring
before the start of a race or after horses crossed the finish
line were not included. Furthermore, the definition of JI was
not strictly equal among countries, and comparisons of the
incidence rates should be interpreted with caution.

In conclusion, the incidence rates for JFs and JIs in JRA
races were comparable with those reported internationally.
Approximately 40% of JFs resulted in JIs in both flat and
jump races. In flat races, 56.8% of JFs at corners resulted
in JIs. In jump races, the major causes of JFs and JIs were
lost balance or hampered by a fallen horse at an obstacle.
Prevention strategies aimed at improving factors associated
with JFs should be implemented to ensure the welfare and
safety of jockeys. Therefore, future studies should examine
the risk factors for JFs in JRA races.

References

1. Bolwell, C., Rogers, C., and Gee, E. 2014. Descriptive
epidemiology of race-day jockey falls and injuries in New
Zealand. Comp. Exerc. Physiol. 10: 49-55. [CrossRef]

2. Cowley, S., Bowman, B., and Lawrance, M. 2007. Injuries
in the Victorian thoroughbred racing industry. Br. J. Sports
Med. 41: 639-643, discussion 643. [Medline] [CrossRef]

3. Rueda, M.A., Halley, W.L., and Gilchrist, M.D. 2010.
Fall and injury incidence rates of jockeys while racing in
Ireland, France and Britain. Injury 41: 533-539. [Medline]

10.

11.

12.

13.

14.

[CrossRef]

Hitchens, P.L., Blizzard, C.L., Jones, G., Day, L.M., and
Fell, J. 2009. The incidence of race-day jockey falls in
Australia, 2002-2006. Med. J. Aust. 190: 83-86. [Med-
line] [CrossRef]

Hitchens, P.L., Blizzard, C.L., Jones, G., Day, L., and Fell,
J. 2010. Predictors of race-day jockey falls in flat racing in
Australia. Occup. Environ. Med. 67: 693—698. [Medline]
[CrossRef]

Hitchens, P.L., Hill, A.E. and Stover, S.M. 2013. Jockey
falls, injuries, and fatalities associated with Thoroughbred
and Quarter horse racing in California, 2007-2011. Or-
thop. J. Sports Med. 11: doi: 10.1177/2325967113492625.
[Medline]

Hitchens, P.L., Hill, A.E. and Stover, S.M. 2016. The role
of catastrophic injury or sudden death of the horse in race-
day jockey falls and injuries in California, 2007-2012.
Equine Vet. J. 48: 50-56. [Medline]

. McCrory, P., Turner, M., LeMasson, B., Bodere, C., and Al-

lemandou, A. 2006. An analysis of injuries resulting from
professional horse racing in France during 1991-2001: a
comparison with injuries resulting from professional horse
racing in Great Britain during 1992-2001. Br. J. Sports
Med. 40: 614-618. [Medline] [CrossRef]

O’Connor, S., Warrington, G., McGoldrick, A., and Cul-
len, S. 2017. Epidemiology of injury due to race-day
jockey falls in professional flat and jump horse racing in
Ireland, 2011-2015. J. Athl. Train. 52: 1140-1146. [Med-
line] [CrossRef]

Oikawa, M. 2004. The science of safety helmets—safety
for helmets or safety for jockeys? Jpn. Racing J. 12: 5-6.

Pinchbeck, G.L., Clegg, P.D., Proudman, C.J., Morgan,
K.L., and French, N.P. 2003. Case-control study to investi-
gate risk factors for horse falls in hurdle racing in England
and Wales. Vet. Rec. 152: 583-587. [Medline] [CrossRef]
Turner, M., McCrory, P., and Halley, W. 2002. Injuries in
professional horse racing in Great Britain and the Repub-
lic of Ireland during 1992-2000. Br. J. Sports Med. 36:
403—409. [Medline] [CrossRef]

Waller, A.E., Daniels, J.L., Weaver, N.L., and Robinson,
P. 2000. Jockey injuries in the United States. JAMA 283:
1326-1328. [Medline] [CrossRef]

Wylie, C.E., McManus, P., McDonald, C., Jorgensen, S.,
and McGreevy, P. 2017. Thoroughbred fatality and associ-
ated jockey falls and injuries in races in New South Wales
and the Australian Capital Territory, Australia: 2009-2014.
Vet. J. 227: 1-7. [Medline] [CrossRef]


http://dx.doi.org/10.3920/CEP13036
http://www.ncbi.nlm.nih.gov/pubmed/17502333?dopt=Abstract
http://dx.doi.org/10.1136/bjsm.2006.032888
http://www.ncbi.nlm.nih.gov/pubmed/19524903?dopt=Abstract
http://dx.doi.org/10.1016/j.injury.2009.05.009
http://www.ncbi.nlm.nih.gov/pubmed/19236295?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19236295?dopt=Abstract
http://dx.doi.org/10.5694/j.1326-5377.2009.tb02284.x
http://www.ncbi.nlm.nih.gov/pubmed/20573845?dopt=Abstract
http://dx.doi.org/10.1136/oem.2009.050567
http://dx.doi.org/10.1136/oem.2009.050567
http://www.ncbi.nlm.nih.gov/pubmed/20573845?dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/25417895/
http://www.ncbi.nlm.nih.gov/pubmed/16687479?dopt=Abstract
http://dx.doi.org/10.1136/bjsm.2006.028449
http://www.ncbi.nlm.nih.gov/pubmed/29154693?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/29154693?dopt=Abstract
http://dx.doi.org/10.4085/1062-6050-52.12.17
http://www.ncbi.nlm.nih.gov/pubmed/12762486?dopt=Abstract
http://dx.doi.org/10.1136/vr.152.19.583
http://www.ncbi.nlm.nih.gov/pubmed/12453834?dopt=Abstract
http://dx.doi.org/10.1136/bjsm.36.6.403
http://www.ncbi.nlm.nih.gov/pubmed/10714733?dopt=Abstract
http://dx.doi.org/10.1001/jama.283.10.1326
http://www.ncbi.nlm.nih.gov/pubmed/29031324?dopt=Abstract
http://dx.doi.org/10.1016/j.tvjl.2017.06.008

