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Objectives: To investigate the association between air jacket usage and rider injury severity in equestrian
eventing competition falls world-wide.

Design: Retrospective data analysis.

Methods: An analysis was conducted on Fédération Equestre Internationale data for 1819 riders who fell
wearing an air jacket and 1486 riders who fell while not wearing an air jacket from 2015 to 2017. Injury
data were categorised as either ‘no/slight injury’ or ‘serious/fatal injury’. A chi-square test determined

ﬁzyr ‘;VeosrdS" whether an association was present between injury severity category and air jacket usage and binary
Injuries logistic regression determined the effect size of this association.

Results: As aresult of falls, 3203 riders sustained no/slight injuries and 102 sustained serious/fatal injuries.
While 55.0% of riders who fell were wearing an air jacket, they represented 67.6% of the serious/fatal
injury outcomes. Air jacket usage was significantly associated with serious/fatal injuries in falls (X2 = 6.76;
p=0.009). Riders wearing an air jacket had 1.7 times (95%CI 1.14-2.64) increased odds of sustaining a
serious or fatal injury in a fall compared to riders not wearing an air jacket.
Conclusions: Riders wearing an air jacket were over represented in the percentage of serious or fatal
injuries in falls compared to riders who only wore a standard body protector. Further research is needed
to understand the reason(s) for this finding. It is recommended that additional data on injury outcomes,
rider characteristics and the biomechanics of falls be examined in future analyses, and that air jacket and
body protector characteristics be further investigated.

© 2019 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserved.

Personal protective equipment
Epidemiology

Air vest

Airbag vest

Practical implications

e Riders wearing an air jacket had 1.7 times increased odds of sus-
taining a serious or fatal injury in a fall compared to riders who
only wore a standard body protector.

¢ There was no evidence that air jackets reduce the risk of rider
injury in falls.

¢ The findings raise questions about the current design of air jack-
ets, their protective benefit, and their recommendation as an
injury countermeasure in equestrian eventing.

1. Introduction

In the equestrian sport of eventing, there are high rates of falls
and riders can sustain serious or fatal injury.! Equestrian and other
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equine sports such as horse racing have been highlighted as being
more dangerous than motorcycling, automobile racing and other
high-risk sports.?> According to data from the Fédération Equestre
Internationale (FEI), the international governing body for the sport
of eventing, injury severity in eventing competition has varied
based upon the nature of the fall; with serious injuries sustained
in one in every 55 falls where only the rider falls, one in every 20
falls where both the rider and the horse fall, and one in every five
rotational horse falls.* Rotational falls are generally a result of the
horse being somersaulted after impacting a jump obstacle.” The
main serious or fatal rider injuries in eventing falls are head injury,
spinal injury, and injuries caused by the rider being impacted by a
falling horse.! 67

The use of personal protective equipment to reduce injury risk
has received attention as an injury prevention measure and there
are mandatory standards for the wearing of helmets in some eques-
trian sports.® It has been well established that the use of helmets,
while not able to prevent all head injuries, does reduce the risk
or severity of head injury in many fall and accident scenarios.®?

1440-2440/© 2019 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserved.
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Table 1
Summary of fall and injury severity statistics in FEI sanctioned competition world-
wide from 2015 to 2017.

Table 2
Injury severity in falls with and without air jackets in FEI sanctioned competition
world-wide from 2015 to 2017.

Year Starts Total falls No/slight injury Serious/fatal injury
n n n n

2015 20,351 1140 1108 32

2016 19,921 1064 1038 26

2017 20,611 1101 1057 44

Total 60,883 3305 3203 102

Table 1 data were obtained from FEI Risk Management Program Statistics 2006 to
2017 (p.21)*.

The use of body protectors has also been implemented as an
injury prevention measure, having been mandated in racing and
some equestrian sport disciplines.!®!! The reported benefits of
body protectors are that they provide some protection to the torso
from impacting the ground or hard objects, as well as providing
some protection if the rider is kicked or trampled.'® However,
the benefits of body protectors have not been as well established
as helmet usage, nor are they well supported by reduced injury
outcomes data.'?~ !4 The characteristics of body protectors that pro-
vide the best safety benefit is an area of on-going research and
development.!>16

Since approximately 2010, air jackets (also known as air vests
or airbag vests), originally developed for motorcyclists, have been
used in equestrian sports.'”'® The use of air jackets is prevalent
amongst riders participating in eventing;'® however, in the cross
country phase, riders must still wear a standard body protector if
they also choose to wear an air jacket.” Air jackets are designed to
deploy when a lanyard attached to the saddle disengages from the
air jacket, activating a CO, cartridge which subsequently inflates
the air jacket.!” Sometimes they fail to deploy before the rider
impacts the ground.???! Once inflated, an air jacket provides addi-
tional impact protection to the torso”'® (and in some models neck
protection) compared to standard body protectors. However, there
have been contradictory reports regarding the safety benefits of
air jackets and concerns have been raised about the effect on rid-
ers’ ability to tuck-and-roll while wearing an inflated air jacket.?2 A
study of 62 cross country falls reported no significant difference in
injury outcomes for riders wearing an air jacket compared to riders
who were not wearing an air jacket.20

With contradictory claims and concerns in mind, the objective of
this study was to investigate the association between injury sever-
ity and air jacket usage in eventing competition falls from 2015 to
2017 using the FEI recorded statistics and reports.

2. Methods

Data on competition starts, falls and injury outcomes is collected
from FEI sanctioned competitions conducted by national member
bodies. This information is publicly available via the FEI website.??
Fall injury severity in the FEI data was reported as no injury; slight
injury; serious or fatal injury. Rider injury severity was confirmed
by the Chief Medical Officer at the event and further information
was requested from the national federation where the injury was
recorded as serious or unknown;2* however, no precise definition
of the types of injuries included in each injury severity category
were provided in the reports. Since 2015, the FEI has also reported
data on fall injury severity with and without air jacket usage.?>

From the published FEI injury statistics,* a table was com-
piled recording competition starts, falls with no/slight injury,
serious/fatal injury and total falls for each year of the study period
(Table 1). From the original reported data, the number of falls with
no injury and slight injury were combined to obtain (n) for an
aggregated no/slight injury category, because the available data

Year No/slight Serious/fatal ~ Total falls
injury injury
n % n % n %
2015 Air jacket 588 53.1* 20 61.0° 608 533
No air jacket 520 46.9 12 39.0 532 46.7
Sub-total 1108 1000 32 1000 1140 100.0
2016 Air jacket 618 59.5 20 77.0° 638 60.0°
No air jacket 420 40.5 6 23.0 426 40.0
Sub-total 1038 1000 26 1000 1064 100.0
2017 Air jacket 544 51.5 29 66.0° 573 52.0°
No air jacket 513 48.5 15 34.0 528 48.0
Sub-total 1057 1000 44 100.0 1101 100.0
2015-2017  Air jacket 1750 546 69 67.6 1819  55.0
No air jacket 1453 454 33 324 1486  45.0
Total 3203 1000 102 100.0 3305 100.0

Sub-total and Total (n) were obtained from Table 1.
The remaining (n) and % in Table 2 were calculated from other data in the table.

2 Obtained from the 2016 Seminar Report (p.4)*'.

b For 2016 the percentages were obtained from the Summit Report (p.21)*2. and
for 2017 the percentages were obtained from a Seminar Report (p.3)°.

only allowed air jacket statistics to be calculated for this combined
category for 2016 and 2017.

A second table compiled data to identify rider injury severity
statistics with and without air jackets (Table 2), using (n) from
Table 1.For 2015, the percent of riders who fell wearing an air jacket
were reported separately for serious/fatal injury, for no injury and
for slight injury.?! These percentages were used to calculate the
aggregated no/slight injury values and the total falls with and with-
out air jacket usage for 2015.

For the years 2016 and 2017, the percentage of riders who fell
wearing an air jacket were reported only for serious/fatal injury
and for total falls.?22 Serious/fatal injury was subtracted from total
falls to obtain the no/slight injury values with and without air jacket
usage for 2016 and 2017.

The expected number of injuries for rider falls with and with-
out air jackets were calculated as the total number of falls from
each injury severity category multiplied by the percentage of rid-
ers in each air jacket category. A chi-square test (X?) determined
whether there was an association between air jacket usage and
injury severity category by comparing observed injury outcomes
with expected injury outcomes (Table 3). Binary logistic regression
then determined the magnitude of effect of injury severity for rid-
ers wearing an air jacket relative to riders not wearing an air jacket.
Analysis steps were performed using Minitab 16, with a significant
p-value of <0.05 set for X2 and a 95% confidence interval (CI) for the
odds ratio.

3. Results

For the three-year study period, the FEI reported 60,883 rider
competition starts and 3305 falls (Table 1); a fall rate of 54.3 falls
per 1000 starts. There were 3202 falls where no/slight injuries were
sustained, and the 102 serious/fatal injuries sustained by riders
represented 3.1% (102/3305) of falls.

While 55.0% (1819/3305) of riders who fell were wearing an air
jacket, they represented 67.6% (69/102) of the serious/fatal injury
outcomes (Table 2). Conversely, riders who fell while not wearing
an air jacket represented 45.0% (1486/3305) of the falls but only
32.4% (33/102) of the serious/fatal injuries.

The numbers of serious/fatal injuries were greater than
expected for riders wearing an air jacket and less than expected
for riders not wearing an air jacket (p = 0.010). There was, however,
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Table 3

Association between injury severity in falls and air jacket usage in FEI sanctioned competition world-wide from 2015 to 2017.

No/slight injury Serious/fatal injury Total Odds ratio of serious/fatal injury
n n n n (95% CI)
Air jacket
Observed 1750 69 1819 1.7 (1.14-2.64)
Expected 1763 56 1819
No air jacket
Observed 1453 33 1486 0.6 (0.38-0.88)
Expected 1440 46 1486
Total 3203 102 3305

no significant difference (p =0.648) in the no/slight injury category
based on air jacket usage (Table 3).

The chi-square test identified a significant association (X2 = 6.76;
p=0.009) between air jacket usage and injury severity category in
falls. Binary logistic regression identified that riders wearing an air
jacket had 1.7 times (95%CI 1.14-2.64; p=0.010) increased odds of
sustaining a serious or fatal injury in a fall compared to riders not
wearing an air jacket (Table 3).

In correspondence with FEI, the FEI advised that in 443 (13%) of
the 3305 cases, the question in the fall report, “Was an Air Jacket
worn?” remained unanswered. These cases were deemed to be for
riders who were not wearing an air jacket and included in report-
ing as being in the “No air jacket” category. To test the effect of
this assumption, a further analysis was performed with these cases
removed. The revised analysis produced no appreciable change to
findings (X2=6.11; p=0.01); with riders who wore an air jacket
having 1.8 times (95%CI 1.13-2.98; p=0.01) increased odds of sus-
taining a serious or fatal injury from a fall compared to riders not
wearing an air jacket. As missing data made little difference to the
results, these cases were treated in accordance with the published
FEI reports and thus remained in the analysis.

4. Discussion

A prior study on the effectiveness of air jackets in falls during
the cross country phase of eventing reported no significant differ-
ence (p=0.657) in injury outcomes, with 13.7% (7/51) of serious
injuries sustained by riders who wore an air jacket and 9.1% (1/11)
of serious injuries sustained by riders who did not wear an air
jacket.?0 Serious/fatal injuries sustained by riders in our study were
3.8% (69/1819) for riders wearing an air jacket and 2.2% (33/1486)
for riders not wearing air jacket (Table 3). The inclusion of falls
in all eventing disciplines, and not just the cross country phase
of eventing, may explain the lower fall percentages in our study.
The significant difference in serious/fatal injury outcomes based
upon air jacket usage found in our study, compared to no signifi-
cant difference being reported in the prior study, may be explained
by the large difference in sample sizes. Other studies have reported
increased impact absorption properties of air jackets when com-
pared to traditional body protectors in a laboratory setting.>'8
These studies did not, however, include data on injury outcomes
for riders who fell from their horse.

Our study included a large sample size of 3305 falls and 102
serious/fatal injury outcomes. An improved procedure to obtain
more reliable information on injury severity has been implemented
by the FEI since 2010.4%* Since 2010, injury severity has been
confirmed by the Chief Medical Officer at the event and further
information requested from the national federation where the
injury classification was reported as either unknown or serious.
There may be differences in how slight and serious injuries were
reported by member nations, indicating the need for further and
more defined categorisation of injuries.?'>6 While possible differ-
ences in the classification of slight and serious injury is a limitation,
there was no suggestion in the FEI reports that differences in injury

classification by national federations were based upon air jacket
usage.

The available data only enabled investigation of the association
between air jacket usage and injury severity and not the reason(s)
for the association. Therefore, the significant association does not
necessarily mean that air jackets are the cause of increased seri-
ous/fatal injuries. Further investigation is required to understand
the reason(s) for the association.

A number of explanations for the significant association
between air jacket usage and increased serious/fatal injury in falls
are plausible. Independent testing of five different equestrian air
jacket products, popular on the Swiss market, reported that pull
forces of between 150 and 593 Newtons were required to deploy
air jackets.'® It is possible that the pull force applied to riders may
alter their fall trajectory, increasing the risk of landing closer to the
horse, and thereby increasing the risk of crush or trampling injury.
Whether riders wear an air jacket or only a standard body protec-
tor, there is a high risk of serious/fatal injury when the horse lands
directly on the rider.>?’

Upon deployment, air jacket airbags inflate along the longitudi-
nal axis of the torso which may restrict the rider’s torso movement
and impede their ability to tuck-and-roll following ground impact.
Laboratory testing of body protectors and air jackets have focussed
on their impact absorption characteristics measured by vertical
drop testing.”!827 Fall scenarios in equestrian sports vary, and are
often more complex than a vertical fall in an extended prone or
supine position without any horizontal component of velocity.?8
Measures of longitudinal bending stiffness2® and the areas of
anatomy that are covered, for both standard body protectors and
air jackets, should be included in future analyses to determine if
these factors are associated with injury severity and/or incidence
of injury.

A further explanation for the association between air jacket use
and fall injury severity may relate to the sound level from activation
of the CO, cartridge. As activation acoustic level is in the range of
87 to 98 dB(A),'® this may elicit an involuntary startle response in
humans,?? momentarily distracting the rider from responding to
the impending fall.

While it remains a possibility that rider characteristics may be
a factor contributing to the rate of serious injuries associated with
air jacket use, a reported analysis of international eventing compe-
tition data from 2015 indicated no correlation between the use of
air jackets and rider experience.?! Further, FEI reported the num-
ber of falls as a percentage of starters for each level of competition
from 2014 to 2017 to be 4.8% for one-star competitors, 5.4% for
two-star, 6.8% for three-star, and 13.3% for four-star.* This rising
rate of falls as competition level increased suggests that falling is
not only associated with lower rider skill. It remains a possibility
that riders who are at a greater risk of injury may be more likely to
wear an air jacket; however, without further research, there is no
data to test this hypothesis.

Further research is warranted to determine causative factors for
the identified association between air jacket use and serious/fatal
injury rate and, if necessary, to investigate possible means to atten-
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uate risk. It would be beneficial to include additional data on the
relationship between air jacket usage and the level of competition,
event, horse and rider characteristics, the biomechanics of falls,
injury mechanisms and the exact nature of injuries sustained in
future analyses. Data should also be included on the brand and
model of body protectors and air jackets worn, including measures
of longitudinal bending stiffness, anatomy coverage, air jacket acti-
vation acoustic level, and impact absorption characteristics. The
effect of lanyard pull forces on rider fall trajectory could also be
assessed. Future analyses could then be conducted with more com-
prehensive datasets in a multivariable model that include effect
modifiers.

5. Conclusion

Riders wearing an air jacket were over represented in the per-
centage of serious/fatal injuries in FEI eventing competition falls
compared toriders who only wore a standard body protector. There
was no evidence that riders who wore an air jacket had reduced
injury outcomes in falls.

Acknowledgements

The authors thank the FEI, the FEI data analyst and the event-
ing risk management committee for making the data on rider falls,
injuries and air jacket usage publicly available. This research did
not receive any specific grant from funding agencies in the pub-
lic, commercial or not-for-profit sectors. All authors contributed
to structure, content and critical revision of the article and declare:
no external financial or other support from any organisation for the
submitted work; no financial relationships with any organisations
that might have an interest in the submitted work. The corre-
sponding author is affiliated with Horse Rider Fall Safety Training,
a business that conducts fall safety training for riders. He does not
have any financial interest in air jackets or air jacket suppliers, and
air jacket usage by riders has no influence on the business or the
skills that are taught.

References

1. Paix BR, Whitlock M. Rider injury rates and emergency medical services at eques-
trian events. BrJ Sports Med 1999; 33(1):46-48. http://dx.doi.org/10.1136/bjsm.
33.1.46.

2. Ball CG, Ball JE, Kirkpatrick AW et al. Equestrian injuries: incidence, injury pat-
terns, and risk factors for 10 years of major traumatic injuries. Amer J Surg 2007;
193:636-640. http://dx.doi.org/10.1016/j.amjsurg.2007.01.016.

3. Hitchens PL, Blizzard CL, Jones G et al. The incidence of race-day jockey falls in
Australia, 2002-2006. Med J Aust 2009; 190(2):83-86.

4. Fédération Equestre Internationale. FEI eventing risk mangement program
statistics 2006 to 2017. p.17.21-23. Available at: https://inside.fei.org/fei/disc/
eventing/risk-management. [Accessed 25 May 2018].

5. Hynd D, Muirhead M, Carroll ] et al. Evaluation of the effectiveness of an
exemplar equestrian air jacket against crush injuries. Int Res Counc Biomech Inj
2016:888-895.

6. Hasler RM, Gyssler L, Benneker L et al. Protective and risk factors in amateur
equestrians and description of injury patterns: a retrospective data analysis and
a case - control survey. ] Trauma Manag Outcomes 2011; 5(1). http://dx.doi.org/
10.1186/1752-2897-5-4.

7. Bilaniuk JW, Adams JM, Difazio LT et al. Equestrian trauma: Injury patterns vary
among age groups. Am Surg 2014; 80(4):396-402.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

1013

. Theodore JE, Theodore SG, Stockton KA et al. Paediatric horse-related trauma. J

Paediatr Child Health 2017; 53(6):543-550. http://dx.doi.org/10.1111/jpc.13471.

. Lim J, Puttaswamy V, Gizzi M et al. Pattern of equestrian injuries presenting to

a Sydney teaching hospital. ANZ J Surg 2003; 73(8):567-571. http://dx.doi.org/
10.1046/j.1445-2197.2003.02707 X.

. Whitlock MR. Injuries to riders in the cross country phase of eventing: the impor-

tance of protective equipment. Br ] Sports Med 1999; 33(3):212-214. http://dx.
doi.org/10.1136/bjsm.33.3.212.

. Australian Rules of Racing amended to 1st January 2018. p.61. Avail-

able at: https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_
Racing.aspx. [Accessed 20 July 2018].

. Hessler C, Eckert V, Meiners ] et al. Causes, injuries, therapy and possibil-

ities of prevention of equine-related accidents. Results of a 2-center-study.
Unfallchirurg 2014; 117(2):123-127. http://dx.doi.org/10.1007/s00113-012-
2275-z.

. Ten Kate CA, De Kooter TA, Kramer WLM. Prevention of injuries associated with

horseback riding. Ned Tijdschr Geneeskd 2015; 159(22).

. Hessler C, Eckert V, Vettorazzi E et al. Effectiveness of safety vests in pediatric

horseback riding. Klin Padiatr 2012; 224(7):443-447. http://dx.doi.org/10.1055/
s-0032-1327621.

. Foote CE, Gibson TJ, McGauran PJ. Evaluation of safety vests—health and safety

in Australian racing. Rural Industries Res Dev Corporation 2014; 14(37).

. Hessler C, Namislo V, Kammler G et al. Spine injuries due to horse riding acci-

dents - an analysis of 30 cases. Sportverletz Sportschaden 2011; 25(2):93-96.
http://dx.doi.org/10.1055/s-0029-1245831.

. Schréter C, Macke C, Schulte-Sutum A et al. Development of an emergency guide

card for the handling of airbag vests in equestrian riding accidents. Notf Rett Med
2016; 19(5):411-412. http://dx.doi.org/10.1007/s10049-016-0150-0.

Ade N, Stampfli R, Schmitt KU. Evaluating airbag safety vests for eques-
trian sports. J Test Eval 2016; 44(6):2387-2395. http://dx.doi.org/10.1520/
JTE20140345.

Ikinger C-M, Baldamus ], Spiller A. Factors influencing the safety behavior of Ger-
man equestrians: attitudes towards protective equipment and peer behaviors.
Animals 2016; 6(2):14. http://dx.doi.org/10.3390/ani6020014.

Chiodetti L, Coustillas S, Bouthin B et al. Efficacité du port du gilet airbag sur
la prevalence des blessures thoraciques et rachidiennes lors d’'une chute sur
les épreuves de cross en équitation : étude prospective faite d’octobre 2013 a
juin 2015. J Traumatol Sport 2015; 32(4):177-183. http://dx.doi.org/10.1016/].
jt5.2015.09.004.

Fédération Equestre Internationale, p.4,9,16,21. Available at: https://inside.
fei.org/fei/disc/eventing/risk-management/seminars-2014 [Accessed 25 May
2018] FEI eventing risk management seminar — Brussels (BEL) report, 2016.
Fédération Equestre Internationale. Eventing risk management summit course
designers/TDs/judges/national safety officers Tattersalls (IRL) 10-12 February
2017 Report. 21. Available at: https://inside.fei.org/fei/disc/eventing/risk-
management/seminars-2017. [Accessed 25 May 2018].

Fédération Equestre Internationale. FEI eventing risk management. Available at:
https://inside.fei.org/fei/disc/eventing/risk-management. [Accessed 03 March
2018].

Fédération Equestre Internationale. FEI eventing risk management seminar
—Greenwich London (GBR) Report, 2011. p. 6. Available at: https://inside.fei.
org/fei/disc/eventing/risk-management/seminars-2012-11 [Accessed 25 May
2018].

Fédération Equestre Internationale. FEl eventing risk management seminar - Rome
(ITA) Report,2012. p. 1. Available at: https://inside.fei.org/fei/disc/eventing/risk-
management/seminars-2013. [Accessed 25 May 2018].

Fédération Equestre Internationale. Eventing risk management (NSO) seminar
Lausanne (SUI) 27-28 January 2018 report. 3. Available at: https://inside.fei.org/
fei/disc/eventing/risk-management/seminars-2017. [Accessed 25 May 2018].
Brolin K, Wass J. Explicit finite element methods for equestrian applications.
Procedia Eng 2016; 147:275-280. http://dx.doi.org/10.1016/j.proeng.2016.06.
277.

Nylund L. Theory and science, chapter 2, in surviving the unexpected: fall safety
training for horse riders, 1st ed. Hunters Hill NSW (Australia), Nylund Pty Ltd,
2016.

Roy JPR, Stefanyshyn DJ. Shoe midsole longitudinal bending stiffness and run-
ning economy, joint energy, and EMG. Med Sci Sports Exerc 2006; 38(3):562-569.
http://dx.doi.org/10.1249/01.mss.0000193562.22001.e8.

Ramirez-Moreno DF, Sejnowski TJ. A computational model for the modula-
tion of the prepulse inhibition of the acoustic startle reflex. Biol Cybern 2012;
106(3):169-176. http://dx.doi.org/10.1007/s00422-012-0485-7.


dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1136/bjsm.33.1.46
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
dx.doi.org/10.1016/j.amjsurg.2007.01.016
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0015
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0025
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
dx.doi.org/10.1186/1752-2897-5-4
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0035
dx.doi.org/10.1111/jpc.13471
dx.doi.org/10.1111/jpc.13471
dx.doi.org/10.1111/jpc.13471
dx.doi.org/10.1111/jpc.13471
dx.doi.org/10.1111/jpc.13471
dx.doi.org/10.1111/jpc.13471
dx.doi.org/10.1111/jpc.13471
dx.doi.org/10.1111/jpc.13471
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1046/j.1445-2197.2003.02707.x
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
dx.doi.org/10.1136/bjsm.33.3.212
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
https://www.racingaustralia.horse/FreeServices/Australian_Rules_Of_Racing.aspx
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
dx.doi.org/10.1007/s00113-012-2275-z
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0065
dx.doi.org/10.1055/s-0032-1327621
dx.doi.org/10.1055/s-0032-1327621
dx.doi.org/10.1055/s-0032-1327621
dx.doi.org/10.1055/s-0032-1327621
dx.doi.org/10.1055/s-0032-1327621
dx.doi.org/10.1055/s-0032-1327621
dx.doi.org/10.1055/s-0032-1327621
dx.doi.org/10.1055/s-0032-1327621
dx.doi.org/10.1055/s-0032-1327621
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0075
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1055/s-0029-1245831
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1007/s10049-016-0150-0
dx.doi.org/10.1520/JTE20140345
dx.doi.org/10.1520/JTE20140345
dx.doi.org/10.1520/JTE20140345
dx.doi.org/10.1520/JTE20140345
dx.doi.org/10.1520/JTE20140345
dx.doi.org/10.1520/JTE20140345
dx.doi.org/10.1520/JTE20140345
dx.doi.org/10.3390/ani6020014
dx.doi.org/10.3390/ani6020014
dx.doi.org/10.3390/ani6020014
dx.doi.org/10.3390/ani6020014
dx.doi.org/10.3390/ani6020014
dx.doi.org/10.3390/ani6020014
dx.doi.org/10.3390/ani6020014
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
dx.doi.org/10.1016/j.jts.2015.09.004
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2014
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2012-11
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2013
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
https://inside.fei.org/fei/disc/eventing/risk-management/seminars-2017
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
dx.doi.org/10.1016/j.proeng.2016.06.277
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
http://refhub.elsevier.com/S1440-2440(18)30588-7/sbref0140
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1249/01.mss.0000193562.22001.e8
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7
dx.doi.org/10.1007/s00422-012-0485-7

	Do riders who wear an air jacket in equestrian eventing have reduced injury risk in falls? A retrospective data analysis
	Practical implications
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	5 Conclusion
	Acknowledgements
	References


