THE HORSE-RACETRACK INTERFACE: INFLUENCE OF TRACK SURFACE
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Musculoskeletal injuries are a substantial problem in racehorses. Lameness in racehorses is the
leading cause of training failure, racehorse wastage, and turnover, with non-fatal musculoskeletal injuries
occurring in 2.2-3.3 horses/per 1000 starts-this does not include injuries that occur during training.1,2 Fatal
musculoskeletal injury (FMSI) rates of 1.2-1.7/1000 starts have been reported in Thoroughbred horses racing in
North America1,3,4 and account for 70-80% of all deaths that occur at racetracks.5 Therefore, musculoskeletal
injuries have a significant impact on the racing industry due to concerns over horse welfare, jockey safety,
economic loss, and the negative impact that these injuries have on the public perception of the sport. Multiple
epidemiological studies have been performed to identify risk factors for musculoskeletal injuries in racehorses,
and as can be expected many of these studies have conflicting results. However, multiple studies have identified
the following risk factors for developing FMSIs: horse characteristics (age > 4 years, males, pre-existing
suspensory desmitis, toe grabs > 2mm high, under-run heels, having lameness detected on pre-race veterinary
inspection); racing and training characteristics (increased race length, increased field size, claiming races, recent
lay-up, and recent increase or decrease in training intensity); and track surface characteristics (firm footing,
inconsistent footing, surface type).2,3,6-14
When comparing racing surfaces worldwide, flat races run on turf have the lowest FMSI rates (0.38-0.57/1000
starts), followed by synthetic (aka “all-weather”) surfaces (0.72-1.47/1000 starts), and then dirt surfaces
(1.7-2.03/1000 starts).1,3,4,9,15-18 Though the actual numbers do vary, almost all studies have found this
relationship of injury rate and surface type to be consistent. However, closer inspection of the results from
different studies shows that while the FMSI rate of turf courses worldwide is fairly consistent, those of synthetic
and dirt surfaces have more variation. It appears that synthetic surfaces have a very low FMSI rate for the first
few years after their construction, with the FMSI rate decreasing by as much as 65% for the first meet after the
change from dirt to a synthetic surface.17,18 However, as time goes on the FMSI rates on synthetic surfaces
appears to increase, although they still remain below those of dirt surfaces. Recent data from the Jockey Club
shows that overall, tracks that have changed from a dirt surface to a synthetic one have decreased the FMSI
rate by 28%.17 This attrition has been suggested to be due to breakdown of the oils and waxes that are used
to coat the synthetic surfaces, causing them to be less effective at draining water from the surface of the track
down to the deeper layers of the surface. Additionally, breakdown of these substances also appears to make the
synthetic surfaces more sensitive to changes in temperature. The FMSI rate of dirt surfaces also varies from
track to track, which is proposed to be due to track maintenance issues such as providing adequate drainage and
maintaining a consistent surface. And while it appears that synthetic surfaces are safer than dirt, it should be
noted that when synthetic surfaces have replaced turf courses the FMSI rates have increased, again suggesting
that overall turf courses appear to be the safest surface type.16
In addition to the differences in the FMSI rates between racing surfaces, the types of musculoskeletal injuries
seen in horses training and racing on different surfaces also varies. Horses training on dirt tracks are at an
increased risk of developing dorsal metacarpal disease when compared to those training on turf or wood chip
tracks.19 Lateral condylar fractures of MC/MT3 are the most common type of FMSI seen in horses racing
on dirt or turf tracks, whereas biaxial sesamoid fractures are the most common FMSI seen in horses racing on
synthetic surfaces.11,15 Preliminary results of a study evaluating differences in scintigraphic findings in horses
training on different surfaces suggests that horses training on synthetic surfaces have a decreased rate of stress
fracture formation (Michael Ross, personal communication).

In order to better understand the differences seen in FMSI rates and injury types between different racing
surfaces, and to hopefully help prevent these injuries from occurring, studies evaluating the horse-racetrack
interface are being undertaken with increasing frequency. These studies generally measure either the force (N)
or acceleration (gs) the foot experiences when hitting a specific surface at the trot, gallop, or breeze. Ground
reaction force (GRF), classically measured with force plates, can now be measured in a real-world setting
using a 3-dimensional dynamometric horseshoe. Acceleration is measured using accelerometers mounted onto
the dorsal hoof wall and can be used to calculate peak acceleration at each phase of the stride, temporal stride
parameters, and impact injury scores. Most of these types of studies are in the preliminary phase, with low
numbers (n = 3 or 4) of horses being tested in each trial, with the largest study of this type testing 11 horses.20
However, some trends with regards to track surface are becoming apparent. Using a triaxial accelerometer,
Ryan et al. found that the highest impact acceleration experienced while breezing on a turf surface occurred at
the initial impact of the foot with the ground, and this peak impact lasted for a relatively short period of time.21
Conversely, they found that the highest impact acceleration experienced while breezing on a dirt surface
occurred at takeoff, and lasted for a relatively longer period of time. When comparing a synthetic surface to
a sand track in French trotters at a fast trot, Chateau et al. found that a lower GRF and peak acceleration on
the foot, and lower force on the superficial digital flexor tendon was seen with the synthetic surface.22-24
That study also showed that trotting on a synthetic surface decreased the stride length, which led the authors
to conclude that synthetic surfaces had a dampening effect on the foot, which could be responsible for their
apparent safety; however, this also appears to make them a somewhat inefficient surface. Setterbo et al. showed
similar results when comparing all 3 surfaces; the lowest accelerations, GRFs, and loading rates were seen
in horses cantering on a synthetic surface.25 Studies of this type show great promise for helping understand
differences between track surfaces; however, a much larger number of horses need to undergo such tests in
order to definitively determine what these differences are and how they affect the development of FMSIs.
We are currently performing a study using a wireless data acquisition system (WDAS) containing a triaxial
accelerometer and gyroscope (to measure angular velocity) to investigate differences in acceleration profiles
and impact injury scores generated in Thoroughbred racehorses exercising at high speeds over various types
of racing surfaces.21 The WDAS is a lightweight (~150 g) device that is glued onto the left front dorsal hoof
wall. Thoroughbred horses in active race training are used. Horses are breezed over a dirt track, a synthetic
surface, and a turf surface sequentially in a randomized fashion. Speed is monitored by use of a radar gun, and
10 seconds of data is recorded for each surface using a remotely controlled trigger. Variables measured include
peak acceleration at impact, break-over, and take-off; temporal stride parameters, and angular velocity. This
study is ongoing, but preliminary results suggest that track surface does appear to affect the peak accelerations
experienced as well as temporal stride parameters of horses at a breeze.
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