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ABSTRACT
Introduction There are limited injury data in professional 
horse racing, particularly by sex.
Objectives To describe injury incidence, characteristics 
and falls in male and female, flat and jump jockeys in 
Great Britain.
Design and setting Retrospective cohort study of 
professional jockeys in Britain.
Participants 245 jockeys licensed between 2007 and 
2017.
Primary and secondary outcome measures The 
primary outcome measure was injury on a race day. Injury 
incidence (per 1000 rides; per 1000 falls) was derived. 
Incidence- rate ratios (IRR) were calculated to compare 
incidence between flat and jump racing, male and female 
jockeys, and male flat and male jump jockeys for: (i) injury 
incidence, (ii) fall incidence and (iii) injuries per fall.
Results 234 British professional jockeys were included. 
Jockeys were on average 19.5±2.0 years old at licence 
date, 79.9% male and 58.1% flat. The time of follow- 
up (racing in the study) was 3.7 (SD=2.3) years. There 
were 278 injuries, occurring in- race (81.7%), in the 
stalls (10.8%) or parade ring (6.1%). After one injury was 
removed to preserve anonymity, 57.2% were soft tissue 
injuries, 25.3% fractures and 10.5% concussion. There 
were 1634 falls, with 92% in male jump racing. The injury 
incidence was higher in jump racing (5.1 vs 1.0/1000 
jockey rides). The falls incidence was 1.8/1000 rides in flat 
and 46.2/1000 rides in jump racing (IRR 0.04, 95% CI 0.03 
to 0.04). There were over five times higher injuries/1000 
falls in flat than jump racing (IRR 5.56, 95% CI 4.05 to 
7.53). Male flat jockeys fell less than female flat (IRR 0.57, 
95% CI 0.35 to 0.97).
Conclusion Most injuries occurred in- race and were soft 
tissue injuries. Jump jockeys fell more often than flat, 
and female flat jockeys fell more often than male flat. 
Flat jockeys injured more frequently when falling. No sex 
differences were seen for injuries per fall.

INTRODUCTION
Professional horse- racing in Great Britain 
(GB) is an industry worth more than 
£4 billion annually and employing over 20 000 
staff.1 Employment as a professional jockey 

carries a risk of injury that can be severe 
and career ending, with associated financial 
consequences for the jockey and industry.2 
Therefore, understanding the epidemi-
ology of injury in jockeys provides important 
information to jockeys, physiotherapists and 
medical staff and the broader racing industry, 
to inform strategies to reduce injury risk, 
ensure optimal readiness for participation 
and support the planning of medical and 
financial support for injured jockeys.

In GB, professional jockeys are insured with 
the Professional Riders Insurance Scheme 
(PRIS), and professional horseracing is cate-
gorised into flat and National Hunt (jump) 
racing, Nearly 50% of PRIS claims are for frac-
tures,2 while jump racing injuries are respon-
sible for the majority of insurance claims. 
There have been efforts to describe injury 
epidemiology and risk factors in horseracing, 
most recently in countries such as the USA, 

Strengths and limitations of this study

 ► This study is the first to report in- race injury rates 
in male and female, jump and flat jockeys across 
Great Britain.

 ► These data are representative of all British jockeys 
licensed between July 2007 and November 2017.

 ► Jockeys observed from the point of licensing may 
be younger, fitter and more recently fall- trained than 
all professional jockeys irrespective of license date, 
and therefore these injury data may not be repre-
sentative of all current professional jockeys.

 ► As there are multiple races per day in horseracing, 
injuries could not be matched with certainty to a 
specific race and were therefore matched by race 
day.

 ► As each injury was matched by day, we are unable 
to differentiate between concomitant injuries in one 
race or in two separate races on one day.
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New Zealand and Australia.3–13 A recent study in Ireland 
by O’Connor et al found that there had been a significant 
increase in injuries per 1000 falls and falls per 1000 rides 
in jump jockeys when comparing injury incidence prior 
to 2006, to those from 2011 to 2015.14 The most recent 
GB jockey injury data were published over 15 years ago15 
and may not reflect changes to the sport’s organisation 
and novel athlete initiatives which have been developed 
in this time. Mandatory residential courses at the point 
of jockey licensing in GB have been developed (7- day 
course from 2000 onwards, 14- day residential course 
from January 2017) to: embed fitness assessments, diet 
and nutrition training, sports science awareness, rule and 
regulation information and riding work. This programme 
of training also includes falls training and simulated 
assessments at the point of licensing. To date, there has 
been a limited research focus on recently licensed profes-
sional jockeys. A formal licensing process and residential 
course may, however, provide intervention opportunities 
as jockeys are obtaining their professional license to better 
prepare them for a professional career in racing. Detailed, 
current epidemiological injury data are required to iden-
tify prominent injury types and characteristics which can 
become targeted prevention opportunities.

The aim of this study is to describe injury incidence 
over an 11- year period in a sample of young professional 
male and female, flat and jump jockeys in British horse 
racing. Secondary aims were to describe injury type, loca-
tion, severity (time loss) and performance (falls and wins) 
in GB horseracing.

METHODS
Study design, setting and participants
Using a retrospective cohort study design, a sample 
of 245 professional jockeys were selected. Eligibility 
was defined as a jockey who was licensed as a profes-
sional jockey for the first time between July 2007 and 
November 2017.16 Eligibility (licensing) was achieved 
after attendance at a licensing course at either the 
British Racing School or National Horseracing College 
(formerly Northern Racing College) or via the British 
Horseracing Authority. The cohort was therefore 
jockeys beginning their professional career, and data 
were extracted from that point onwards.

Variables and data sources
Since 1992, it has been compulsory for all incidents 
sustained on a licensed racetrack in GB to be reported 
to the Racecourse Medical Official and recorded on 
one central database. Performance data are routinely 
collected in the industry. All injuries and performance 
data (rides, falls and wins) for eligible jockeys from 
license period until 1 July 2018 were extracted.

Injury data for each incident included: race location 
(GB and non- GB), body part, incident type, surface 
type (jump/flat), resolution (cleared to return) date, 
whether the injury is acute or recurrent and the outcome 

of the incident (health service provision required). Only 
injuries that were reported by the Medical Officer on 
a race day in GB (ie, not in Europe or internationally) 
were included (n=278). Severe injury was defined by 
time loss duration (from racing), with 28 days or more 
between the injury date and resolution date considered 
as severe.17 In cases where a single incident resulted 
in more than one injury, each body part or injury type 
was counted as a separate injury. Body site of injury was 
grouped according the Orchard Sports Injury Classifi-
cation System.18 Injuries during the study period were 
excluded from analysis if they occurred outside of GB, 
in races prior to professional licensing or as an amateur 
jockey. In- race injury incidence was estimated using only 
those injuries occurring specifically during a race expo-
sure and not those occurring in the parade ring, stalls or 
between the parade ring and the start of the race.

Performance data available in Wetherby’s perfor-
mance records include race date, finishing position, 
surface type and data on non- completion of the race. 
Falls were derived from Wetherby’s race non- completion 
data, using the categories ‘fell’, ‘slipped up’, ‘brought 
down’ and ‘unseated rider’. The Strengthening the 
Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines were used to report methods 
and findings.19 This study was performed in accordance 
with the 1964 Declaration of Helsinki ethical standards.

Patient and public involvement
Patient and public involvement was undertaken for this 
study. A forum was organised with former jockeys, trainers 
and project stakeholders to establish the overarching 
grant’s aims and work packages, of which this article is 
one deliverable. Two former professional jockeys, and a 
lay representative, resided on the study steering group 
throughout. Therefore, there was involvement of these 
groups in developing research questions and outcome 
measurements, study design and processes, and informing 
the study’s recruitment strategy and reporting of findings.

Statistical methods
All analyses were conducted using Stata V.15 statistical 
software (Stata, College Station, Texas, USA). Descrip-
tive statistics (mean (SD) for continuous variables and 
number (percentage) for categorical variables were 
used to describe demographic, performance (wins) and 
injury data. The injury incidence (number of injuries 
per 1000 rides and falls) and number of falls and wins 
per 1000 rides during racing and their 95% CI were 
calculated. All results are presented separately for male 
and female and for flat and jump jockeys. Incidence- 
rate ratios (IRR) and 95% CI were calculated for flat 
and jump, male and female flat jockeys and male flat 
compared with male jump jockeys.

RESULTS
Professional jockey cohort characteristics
Two hundred and forty- five professional jockeys (90 968 
rides), who received a British professional license between 
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July 2007 and November 2017, were eligible for inclusion 
in the study. Professional jockeys with at least one GB 
professional race (figure 1) were retained (n=234; 90 711 
rides),with an average time of follow- up (professionally 
racing in the study) of 3.7 (SD=2.3) years. Jockeys had 
a mean age at license date of 19.5 years (±2.0), and 47 
(20.1%) were female (table 1). Jump jockeys comprised 
41.9% of the sample; and 33.1% of flat jockeys and 2.0% 
of jump jockeys were female.

Injuries
Two hundred and seventy- eight race- related injuries 
were recorded over the study period, 175 of which were 
in jump racing (62.9%) and 103 (37.1%) of which were 
in flat racing. One female jump injury was recorded in 

the study period; therefore, this injury has been removed 
from type and severity (table 2), to maintain confidenti-
ality. However, this injury was retained for incidence anal-
ysis, as performance data is not restricted and is freely 
available.

Soft tissue was the most common injury type (57.4%), 
followed by fractures (25.3%), concussions (10.5%), 
lacerations (4.7%) and dislocations (1.8%). One injury 
(0.4%) was recorded as unclassified. Over a third of 
injuries were severe in time loss duration (35.0 %), and 
the median time loss from all severe injuries was 60 days 
(IQR: 40–128). A higher proportion of injuries were 
severe in duration for jump racing (40.8%) than in flat 
racing (25.2%). Soft tissue injuries were the most prev-
alent injury type across male flat, female flat and male 
jump racing. For male flat and male jump racing, the next 
prominent injury type was fracture (table 2). However, for 
female flat racing, concussion was the second most prev-
alent injury, followed by lacerations (table 2), while no 
female flat jockeys sustained a fracture during the study 
period. The greatest time loss injuries were fractures 
(n=70), with a median time loss of 47.5 days, followed 
by dislocations (n=5) with a median time loss of 47 days. 
The majority of fractures (73.7%) were severe in time loss 
duration. The least severe injuries for time loss were lacer-
ations (3 days), and soft tissue injuries (4 days).

Figure 1 Participant flow from injury data and performance data, to cohort of recently licensed professional jockeys with at 
least one ride during the study period.

Table 1 Demographic characteristics of the study sample

Characteristic, n (%) N=234

Sex, n (%)

  Male 187 (79.9)

  Female 47 (20.1)

Type of surface, n (%)

  Flat 136 (58.1)

  Jump 98 (41.9)
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The proportion of soft tissue injuries was lower in- race 
than in stalls and/or parade ring (52.0% vs 81.3%), and 
higher proportion of concussion and fractures occurred 
in- race compared with in the stalls/parade ring (concus-
sion: 12.3% vs 2.1%; Fracture: 28.6% vs 10.4%).

Injury incidence, falls and wins per 1000 rides
Of the number of rides in the performance dataset over 
the study period, 57 429 (63.3%) were in flat racing. There 
were 1634 falls in the 90 711 races, of which 1539 (94.2%) 
were in jump racing (table 3). The overall in- race injury 
incidence in professional horse racing was 2.5 (95% CI 
2.2 to 2.9) injuries per 1000 jockey rides, 1.0 (95% CI 0.8 
to 1.3) in flat racing and 5.1 (95% CI 4.3 to 5.9) per 1000 
rides in jump racing, representing an IRR of 0.20 (95% CI 
0.14 to 0.27) for flat versus jump racing. The injury inci-
dence was significantly lower for male flat jockeys than 
for male jump jockeys (IRR 0.18, 95% CI 0.13 to 0.26). 
There were no statistically significant differences in injury 
incidence between male flat (0.94 injuries per 1000 rides) 
and female flat jockeys (1.42 injuries per 1000 rides (IRR 
0.66, 95% CI 0.34 to 1.37)).

Falls were significantly more common in jump than flat 
racing, with an incidence of 46.24 falls per 1000 rides in 
jump racing and 1.77 falls per 1000 rides in flat racing, 
representing an IRR of 0.04 (95% CI, 0.03 to 0.04) in flat 
versus jump racing (table 3). There was a sex difference 
in falls per 1000 rides, with female flat jockeys signifi-
cantly more likely to fall (2.61 falls per 1000 rides), than 
male flat jockeys (1.55 falls per 1000 rides), representing 
an IRR of 0.66 (95% CI 0.44 to 10.10) in male flat versus 
female flat.

The overall injury rate per 1000 falls was 138.9; however, 
this was significantly higher in flat racing (610.5/1000 
falls) than for jump racing (109.8/1000 falls), repre-
senting an IRR of 5.56 (95% CI 4.05 to 7.53) in flat 
versus jump racing (table 3). There were no statistically 

significant sex differences in injury rate per fall between 
male and female flat jockeys (IRR 1.16, 95% CI 0.60 to 
2.40).

Overall, there were 97.9 wins per 1000 rides, with 95.0 
wins per 1000 rides in flat racing and 102.8 wins per 1000 
rides in jump racing. There was a higher rate of wins in 
flat male than flat female jockeys (IRR 1.15, 95% CI 1.07 
to 1.25) (table 3).

DISCUSSION
This study is the first in GB to report in- race injury rates 
nationally by sex, in a defined sample of young, profes-
sional, flat and jump jockeys. Injury types were broadly 
similar between flat and jump jockeys; however, more 
injuries were classified as severe in jump than in flat 
racing. Injury incidence was higher in jump racing than 
flat racing; however, injury rate per fall was significantly 
higher in flat racing than jump racing. There were sex 
differences for fall incidence, pattern of injuries and 
wins per 1000 rides. Strengths of this study include the 
use of national data from official data sources for up to 
11 years of professional racing (depending on license 
date), and these data being representative of young 
professional jockeys in GB for this period. This study 
is the first to our knowledge which has excluded none 
in- race injuries (parade ring, stalls, postrace) from inci-
dence estimates and calculated in- race injury incidence 
for male and female jockeys. A significant limitation in 
sport epidemiology research, including in racing, is the 
paucity of data for female athletes. The presentation of 
data stratified by sex here is a strength of this analysis. 
Further strengths of this study include the duration of 
data collection, standardisation of data collection and the 
level of routine injury reporting on race days in GB, as 
reporting and recording these injuries are stipulated in 
racing regulations.

Table 2 Type and severity of injuries occurring in flat, jump, male and female, young professional jockeys between 2007 and 
2018 (n=278 injuries; n=277 once excluding female jump jockey)

Flat (n=103) Jump (n=174)

Total
Time- loss* (days) 
(Median, (IQR))Male (n=86) Female (n=17) All Male

Type of injuries, n (%)

  Fracture 15 (17.4) 0 (0.0) 15 (14.6) 55 (31.6) 70 (25.3) 47.5 (25–87)

  Soft tissue 56 (65.1) 11 (64.7) 67 (65.1) 92 (52.9) 159 (57.4) 4 (1–13)

  Concussion 9 (10.5) 3 (17.7) 12 (11.7) 17 (9.8) 29 (10.5) 24 (14–38)

  Dislocation 1 (1.2) 0 (0.0) 1 (0.1) 4 (2.3) 5 (1.8) 47 (41–78)

  Lacerations 5 (5.8) 2 (11.8) 7 (0.7) 6 (3.5) 13 (4.7) 3 (2–16)

  Unclassified 0 (0.0) 1 (5.9%) 1 (0.1%) 0 (0.0) 1 (0.4) 235 (235–235)

Severe injuries, n (%)

  28 or more days- loss 21 (24.4) 5 (29.4) 26 (25.2) 71 (40.8) 97 (35.0) 60 (40–128)

Results expressed as number (%).
*3 injuries did not resolve during the study period.
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There are limitations regarding the generalisability of 
these results to the whole jockey population. This study 
is representative of professional jockeys from the point 
of licensing in GB. However, this younger (more recently 
falls trained and observed from the point of licensing) 
cohort of jockeys may not be representative of all current 
(older) male and female, professional flat and jump 
jockeys. There is the potential for younger jockeys to be 
fitter and potentially more recently fall- trained and there-
fore demonstrate less falls and injuries per fall. However, 
there may also be a survival effect, whereby jockeys 
sustaining professional careers may be those who are less 
likely to fall and have accumulated varied ‘successful’ 
(less injurious) falls experiences or are less likely to 
injure when falling. Furthermore, these associations may 
be confounded by their equine athlete pairings. Appren-
tice (newly licensed flat) and conditional (newly licensed 
jump) jockeys may ride less reliable horses, who could be 
at a higher risk of their own or jockey injuries. Recently, 
licensed jockeys may also make more errors in judgement 
resulting in horse falls or ride in lower grade races with 
more falls around them. Previous research has found 
experienced horses to have a lower falls incidence20 and 
horse age and race class to be suggestive of increased like-
lihood of equine catastrophic musculoskeletal injury.21 
Unfortunately, we have limited horse data (ie, behaviour, 
age of horse, training, race load, horse injury) to support 
discussion of horse experience and reliability.

Injuries could not be matched with certainty to a 
specific race; therefore, we matched injury and perfor-
mance data by day. Each injury was analysed in isolation, 
including any concomitant injuries in one race, or race 
day. We were able to match all injury dates to a race date, 
which is reassuring for data completeness in both data-
sets. The detailed level of data management is consid-
ered to be a strength of this analysis compared with other 
previous epidemiological studies. While this is the best 
data source available in GB for in- race injury capture, it 
may not include jockeys who sought care for these inju-
ries in the days postrace and any jockeys who did not 
present with injury.

The most common injuries were similar to those 
described previously,15 with soft tissue injuries, fractures 
and concussion most common, and fractures the greatest 
time loss injuries. For female flat jockeys, concussion 
was the second most prevalent injury, followed by lacer-
ations, with no fractures. However, for male flat jockeys, 
the second most common injury was fracture followed by 
concussion. Previous research has suggested the concus-
sion rate to be broadly higher for flat than jump jockeys, 
although sex was not considered in this work.15 Periods 
of relative energy deficiency22 have been discussed in 
weight- restricted sports and are associated with changes 
in bone density, which might also suggest sex differences 
in fracture risk. Females may be more readily able to make 
weight categories, particularly as apprentice jockeys, in 
comparison with males where it has been suggested that 
making weight with minimal disruption to well- being may Ta
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not be feasible.23 Previous research in this cohort has iden-
tified a very low bone density (defined as a z- score <−2.0), 
in 29% of male, flat jockeys but not in female jockeys.16 
Future research in this area could expand on this rela-
tionship with fracture risk, particularly given the nature 
of 50% of PRIS claims being for fracture,2 and therefore 
the financial implications of fractures for the industry, as 
well as financially and functionally for jockeys.

Jump jockeys having a higher injury incidence than flat 
jockeys, and falling significantly more than flat jockeys, 
but flat jockeys being more likely to be injured when 
falling are consistent with previous studies.15 18 Our focus 
on true ‘in- race’ injuries could have contributed to a more 
conservative estimate of injury incidence. However, race 
day injuries in the stalls or parade ring are important and 
have therefore been included in table 2, though excluded 
from incidence analyses. In other sports, warm- up injuries 
are considered separately to match injuries as these do 
not involve match exposure.24 It has been recommended 
in international consensus statements for reporting injury 
and illness in sporting environments that training and 
competition injury data should be reported separately, 
as there is often markedly different injury risk between 
these activities.25 For these reasons, we have focused on 
in- race injuries as those where jockeys are competitively 
exposed in competition with each other.

The higher injury incidence in jump racing is aligned 
with the majority of PRIS insurance claims being in jump 
racing26 and may be contributed to by the challenges asso-
ciated with jumping obstacles, becoming unbalanced and 
unseated or brought down by other horses and jockeys 
during these activities. These additional factors may also 
be associated with the higher severity of injury seen in 
jump racing. Given an awareness of upcoming obstacles, 
jump jockeys may be able to foresee and prepare for a 
fall if approaching an obstacle incorrectly or if another 
horse has already fallen in front of them. Navigating 
these obstacles also leads to slower racing speeds and a 
subsequent slower speed of falling in comparison with 
flat racing. These combined factors may contribute to 
reducing injury risk per fall. Conversely, flat jockeys 
generally travel at greater speeds, potentially with more 
runners per race, which may mean that their injuries are 
resultant of the fall itself and postfall circumstances. The 
higher injury rate per fall in flat jockeys may be associ-
ated with the number of competitors, the force of ground 
impact at speed, likelihood of trampling when fallen and 
reduced reaction time to employ fall techniques. The 
‘going’ (racing surface) may additionally be affected by 
seasonality, with more jump racing in winter months, and 
flat racing in the summer, with a harder contact surface 
for any falls.

Female flat jockey fall rates (2.6 (1.6–3.9)/1000 rides) 
were higher than male (1.5 (1.2–1.9)/1000 rides), which 
is consistent with previous research.27 In male flat and 
jump jockeys, fall rates were lower in our study than 
previous studies, with rates of 1.5 falls/1000 rides and 
45.8 falls/1000 rides, respectively. GB data from 2002 

found 4.2 falls/1000 rides and 68 falls/1000 rides, respec-
tively, for male flat and jump jockeys,15 and an Australian 
study estimated 4.2 falls/1000 rides and 52.6/1000 rides, 
respectively.28 More recent data from Ireland reported 
3.8 falls/1000 rides and 49.5 falls/1000 rides for flat and 
jump jockeys, respectively.29 It has been suggested that fall 
rates have decreased over recent years particularly in flat 
(4% from 2005/2006 to 2017/2018) and also in hurdle 
racing (2% from 2005/2006 to 2017/2018).20 Possible 
explanations for this discrepancy may be differences in 
the study population or methodological considerations. 
Turner et al15 did not define a fall, and there is the poten-
tial for recorded falls to be at any point on a race day or 
more strictly between the start of a race and finishing post. 
O’Connor et al define a fall as ‘the rider being dislodged 
from the horse, regardless of outcome’ which is similar 
to our study. Using Wetherby fall data from all licensed 
UK racecourses, we included all unseated in a race cate-
gory (‘fell’, ‘slipped up’, ‘brought down’ and ‘unseated 
rider’).

For young professional jockeys, recent interventions 
such as mandatory licensing courses, including falls 
training and simulated riding assessment, may have 
contributed to a reduced falling incidence over recent 
years, compared with prior studies. There have addi-
tionally been changes in horse racing organisation and 
practices, including jockey coaching from 2006, jockey 
coaches accreditation from 2011, improved turf manage-
ment, improved personal protective equipment such as 
helmets and body protectors, the introduction of safety 
officers from 1985, improved fence and course design. 
While these will not all impact fall rate, they may influ-
ence the injury rate per fall and safety in the horseracing 
environment, in comparison with previously published 
research.

CONCLUSION
Young professional jump jockeys in GB have a higher 
in- race injury incidence and fall incidence than flat 
jockeys; however, flat jockeys had a far greater injury rate 
per fall. Flat and jump jockeys presented with similar 
injury types, but more injuries were classified as severe 
in jump than in flat racing. There were sex differences 
for fall incidence and injury type, which warrants further 
study. Future research in this population could be more 
mechanistic in nature and focus on the higher injury 
incidence and severity in jump racing and mitigating the 
higher injury rate per fall in flat racing.
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