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Background: Transportation can affect equine healtidis a potentialsource of economic loss
to the industry.

Objectives: To identify journey (duration, vehicle, commercial/rammmercial) and horse (sex,

age, breed, use, amateur or professional status) characteristics associated with development of

transporirelated health problems.

Study design:Crosssectional onlinewwvey.

Methods: An‘onlinesurvey was conducted targeting amateur and professional participants in the
Australian“equine industryeligible respondents organised horse movements at least monthly.
They provideddetails of the last case atransportrelatedhealthproblem that had affected their
horsés). Asseciationsdbetween type of health problem, journey and horse charactexsties
examined with‘multivariable multinomial regression analysis

Results Based, on214 responses, health problems were classified as injuries, muscular
problems, heat stroke, gastrointestinal and respiratory problems, ofed#zdhasiaRespiratory
problems wergeportedmost frequently (33.7%) followed lyastrointestinal problems (23.8%)
and traumatiesinjuries (16.3%Jhe type of health problem was associated yotlrney-duration
(P<0.001) and‘horse breed £0.001). Injuries were more likely to occur on short journeys,
while more,severe illnesses (gastrointestinal and respiratory problefestbfeuthanasiavere

more lkely"to occur on long journeysUsing Standalbreds asthe reference group
Thoroughbreds, Arabians and Warmbloods were more likely to experience a sevesehbmes
injury.

Main limitationy: Self-selected participation in the study aselfreported natre of transport
related problems.

Conclusion: Horses undertaking journeys longer than 24 haun®at greater risk of developing
severe disease, or dying. Further studies are needed othdahdransportation effects to

safeguard.the welfare of hosseoved over long distances.

Introduction

Transportation. is rmintegral part of many horse related activities, with horses being moved
frequently[1] and for a wide range of reasof. Horses transpatl frequentlymay become
habituated to travdB]. However, for other horses, the challenges associated with transport, such

as confinement, noise and vibrati} may trigger feaf5]. The physical and mental stressors
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associated with transportation can result in adverse effects on the horses[@je&#ar may

also trigger behaviours that put horses at risk of in[dty ranging from small abrasions to
catastrophic fracturg8]. The stress associated with transport, and the way in which horses are
managed during transpof®-11], can contribute also to the developmentpofentially fatal
infections of.the respiratory [12f gastrointestinal systerfis3].

Transport's_effecton physiological14], behaviaral [15], endocring[16], reproductive[17],
muscular [18];gastric [19], inflammatory [20] and respiratory parameterf9] have been
described*in“many observational studies. In contrast, few epidemiological shadiesbeen
conducted The /incidence ofind risk factors fohealth problems has been reportechorses
being transperted for slaught@1-23]. The only epidemiological study on risk factdos the
development of transperelated health problenduring long haul transportation of hordes

other purposesdentified journey duration(more than 20 hoursdnd seasorfspring) as risk
factors However, the study reportesly 47 case§24]. Consequently, the relationship between
journey and horse characteristics, and the risk of developing diseases@oaily definedWe
collected dataswith annline questionnaire and examingskociatios between transport related
health problems and journey and horse characteristics across a number of Australian equine

industry sectors.

Material and methods

Study design and data collection

The study.was,a crosectional online survey conducted in Aub&rdrom June to September
2015.Detaikefthe design and distribution of the cross sectional survey and the descriptien of t
demographic characteristics of the study population have been reported prefdslLdByiefly,

the survey was. digiged usingSurveyMonke§. The target population was people involved in
any equine industry sectawho had organised or participated in the movement of horses
(commercially.or norcommercially)at least monthlyver the past two years. The respondents
classified_themalves as either professionals (people who were involved for financial reward,
such as trainers, stud/farm managers) or amateurs (people involved as a hobby, isigch, as r
owners). An invitation letter and the link to the survey

(https://wvww.surveymonkegom/r/SMOF9S) were provided to sever@lustralian horse sport
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associationandwere published ortheir websitesThe link was also promoted through several
horse magazineselevantFacebook pages and online horse forums.

The questionnaire was divided onfour parts: respondent details; management strategies pre
during and postransport; transpotielated behavioural and health problems identified during
and after transportation in the past two years; details of the most recent case including horse sex
age, breed, the use of the horse, the vehicle in which the horse was transported, ¢ye journ
duration; and*“whether the horse was moved by a commercredn-commercial carrier. The
results for‘the*first three parts are presented elseWBBfeThe dat collected within the first

and fourth part of the questionnaire (Supplementam [) are presented ithe current report

Risk factors and outcome

Horselevel'predictivevariables were sex (maref/filly, gelding, stallion/colt), &8&4 months, 2

5 yeaars, 610 years, >10 years), breed (A Quarter horse, Standardbred, Thoroughbred,
Warnblood, use (breeding, recreational narompetitive activities, Standardbred racing,
Thoroughbred racing, endurance, equestrian competitive sport), and amateofessiqnal
status

Journeylevel predictivevariables wereategorisediccording to the type of vehicle used (truck,
horse trailer)_and operator ¢ommercial versus necommercial transportgr The journey
duration wascategorsed as: short (less than 8 ms)y intermediate @4 hours) and long (more
than 24 hours). These eoffs were chosen on the basis of the European and Australian Code of
Animal Transportation, in which the maximum journey duratirteout wateringare of 8 and

24 hours respectivel26; 27]. In Australia a rest stop of 12 hours is recommended after 12 and
compulsory=after 24 hours of journg®6]. Thus all reported multiday trips in this dataset
included mandatory rest stops

To categorise ,outcomehdre was an open question in whidhe respondentseported a
description,of the signs and their veterinarians’ diagnosapfransporirelated health problem
that affected._the horséBased orthe respondent’s description, health problems were classified
into six _categories(injuries, muscular problems, heat stroke, gastrointestinal problems,

respiratory‘preblems, dedénthanasia) by aexperienced equine veterinarian B Table 1).

Data analysis
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Initial descriptive analysis was undertaken using statuld¥™
(http://statulator.com/descriptive.hiinl Associations between the predictive variables were

explored using Contingey tables and y° tests usingsenStat Version 14.

A multivariablemultinomial regression analysis wasnstructedusing SPSS Version 2vith
health problem. category as outcowmi¢h injuries as the reference level for comparisaehicle
and operator @re excluded as they wei@ind to be collinear with journey duratiddorse age,
breed, 'sex, useamateur or professional stat@nd journeyduration were considered for
inclusion in“the final multinomial modeA stepwise backward elimination was themdocted

to remove the least significant variable one at a time until akhiMes within the model had P
value < 0.05The data met witlall assumptions for multinomial regression including that of ll1A.
The findings are presented as odds ratio (OR), dentie interval (95% CI) and P value for each

predictive variable value.

Results

Population

Of the 797 responses to the survey, 214 included details of a transport-related healtihgrdble
these214 records make up the database. The distribution afatiae(including missing values)
is reportedn Supplementary Item 2.

The frequency of the health outcomascording to the predictive variables is shown in
Supplementanitem 3. Ten horses died duringransit: 8 were humanely destroyed due to
fractures (5limb, 1 pelvis, and 2 neck), arl were found dead. A furthed5 horseswere
humanely ‘destroyed within one week after the jourthey tocolic (5 cases)¢olitis (5 cases),
andpneumonia (5 caspsAdditionally, 7deatts occurredvithin 24 hours after awal, of which

5 underwent post mortem examination, one was diagnosed with water intoxication; no cause of
death was.identified in the other four cases.

Journey variables

Journey duration was associated with vehicle (Pearsesqclaire:71.51, df= 2; P<0001) and
transport by a,commercial compa(Rearson chsquare: 78.74, df 2; P<0.00). Companies
transported fewer horses on short journeys and imorgeson long journeys. The number of
horses moved byiorse trailer was larger for short journeys, awdaller for long journeys

(Supplementarytem4).
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150 Factors associated witthealth Outomes

151 The final multivariate multinomial model forisk factors associated withealth problems

152 included journeyduration §* 88.153, df:10, P<0.001) and bread @6.087, df:20, P= 0.001).

153 None of the othepredictive variables considered for inclusion remthignificance. Figure 1

154  shows the distribution of the different transp@tated illness according to the journdyration

155 category. Using injuries as reference, déatthanasigodds ratio, OR: 101.6, 95% confidence
156 interval®Cl):10:21010.5, P<0.001), gastrointestinal (OR:14.2, C#133.8, P= 0.02) and

157 respiratory (OR:113.9; CI:12-2060.7, P<0.001) problems were more likely to occur on long
158 journeys than on short journeys. Respiratory problems were also more likely (OR: 156.3, Cl:
159 56.7, P<0.00&)to occur on intermediate journeys than on short journeys.thusingry group

160 asthereference, muscular problesmvere more likely to occur on an intermediate journey than
161 on a short one(OR:5.8, CI:12B.5, P= 0.03. There was no significant difference among the
162 journeyduration categories comparing injuries versus heat s{fikgplementarjtem5).

163 Using injuies _as referencgroup gastrointestinal problems were more likely to occur in
164 Arabians (OR%95.8, CI: 4.6990.3, P=0.003) and Warmbloods (OR: 43.0, CI;-385.9, P=

165 0.002) compared with Standardbreds. Respiratory problems were more likely to occur in
166 Arabians*(QR: 20.8, Cl: 1:245.2, P= 0.034), Warmbloods (OR: 18.5, CI: 2186.89, P=

167 0.004), and“Thoroughbreds (OR: 7.4, Cl:-427, P= 0.031) compared with Standardbreds.
168 Death/euthanasiaas more likely to occur in Thoroughbreds than in Standardbreds (OR; 7.5, CI:
169 1.0-56.0, P.= 0.048) (Supplementitgm5).

170 Discussion

171 This is the'firststudyto investigatewhether journey and horse characteristics were associated
172 with transporrelated health problems across a diverse range of Australian hasdsfor

173 various activities undertaking different journeys. Journey duratiorbeeetiwere identified as

174  risk factors for.the development of transpafiated health problems, whitersesex age, use

175 andamateur or professional statwere not predicta. The main finding of this study was the

176 associationsbetween journeyration and the nature of transpmelated health problems,

177 confirmingthat journeys longer than 24 hours pose the greatest risk of horses having serious
178 health outcomeR4; 28] The association between health problem category and breed should be

179 considered preliminary, and warrants future research using a larger dataset.
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The observation that shorter trips are associated with a higher risk of injury is in agregiment
previous repds. In an epidemiological study conducted in Australia, injuries occurred more
often at the beginning of a 3day journey and that they were often related to behavioural
problemg24]. Previous studiebave also identified that behavioural problems and movement of
the horse within the vehicle are greatest during the first hour of transportation, ahdriest
become habituated after 5 hours of transport [142%730]. The higher risk of injuries during
short trips‘is-likely to be associated with babaval problems and lack of habituation.

In this stady“muscular problems were reported to occur more often duringonmomercial
transport of nofracing horses, and thesk of muscular problem was greater for intermediate
journeys compared with short jomeys. The reasons for this cannot be ascertained from the
available data;j although it could be speculated that limitations in drivetyadnild in horse
fithess could have contributed. In an electromyographic study on the effectsspbitation on
muscle, horses transported by less experienced drivers required more muscular effort to maintain
balance compared with horses transported by expert dit&}sin another study it was found
that the efferterequired to maintain balance during a 300 km journey had the same impact on
muscles as a=1,50fetes canter, and caused a comparable increase in serum nenggiee
activities[81]. The effects of journey-duration on muscular problems warrant futureakesear
Respiratory“diseases were the most commadeytified problem in this study, a finding that
agrees withprevious studie$32; 33]. In our study the likelihood of respiratory problems was
approximatelyl5 times greater on intermediate journeys approximatelyl00 times greater on
long journeyssthan on short journeys. The relationship between duration of transport and
incidence “of«respiratory disease has been previously repf@tetl?; 34; 35] and our data
confirm it This relationship may relate to the head position of the transponseshweltle
ventilation, or air quality. If horses are restrained in a way that prevents thennipwesir
head, mucociliary clearance will be adversely affe¢8d Ventilation may be inadequate in
many types.of vehiclel86] resulting in an accumulation ofist, bacteria and noxious gases in
the vehicle.as journey length increafEl]. The ongoing high incidence of respiratory diseases
suggest that more research is needed to identify how ventilation systems cardaedrand

how any periods of enforced head elevation can be shortened.

In agreement with our previous stuf4], the risk of gastrointestinal and respiratory disorders
and deatreuthanasiavas greater than the risk of injury for journeys longer than 24 hours. In
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livestock the association betweadverse outcomes and journey duration is influenced by the
physiological and clinical state of the animal before and during journey, the managément o
feeding and watering, the opportunities animals have to rest and the thermal envirotimeent ra
than jairney length per sg8]. These factors may also be important in determining whether
horses experience adverse outcomes as a result of transport. However, the reasons why some
horses develop fatal diseases during and after a-daytjourney, while otherremain healthy

under the'same' conditions are unknoRmotractedransport stress may compromise the immune
system and“lead to psychological and physical exhaustion and [BgthThe use of
immunostimulants before shipping has been found to be useful in reducing the incidence of
transporirelated pneumonia in horses transported for more than 24 [33irg hus, the higher

risk of severe“diseases in horses transported for longer than 24 hours mighttdz teela
immunosuppression, and the relationship between long journeys and the immune system requires
further investigation.

Compared\with Standardbreds, Thoroughbred, Arabian and Warmblood horses were nyore likel
to develop=gastrointestinal and respiratory diseases than to be injured danggottatn.
Thoroughbreds were found at higher risk of transport pleuropneumonia in a previoud 8tudy
Arabiansthave been found at higher risk of colic compared with other §B83d$here might
therefore.be”a bregaredisposition for developing a particular type of transpeletted diseases.
However our data should be considered preliminary and a larger data set would be required to
determine the actual effects of breed on different types of transport related illnesses.

This studyshas,a number of limitatis that must be considered in interpreting the results. The
problems of:bias associated with ssdlected participation in the study could not be addressed,
nor could(the possibility of response bias in the answers provided. It was notgtssibeck

the diagnoses reported, nor was there any standardisation of the processes hbyhehic
diagnoses were made. The target population was not estimated and it was not pwmssible
calculate a_response rate common problem with online survel@9]. Notwithstanding these
limitations,«this is the first studyhich analysed 214 cases with a novel approach and our
findings may.,be important in helping reduce the negative impact of transportation on horse
health.

Conclusions
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There is amssociation between transpoelated health problems and jourrgiyration and the
likelihood of developing a more severe illness (i.e. respiratory and gastroiatgsblem or
death/euthanasiavas higher on journeys over 24 hours than on journeys of less than 8 hours,
suggestig_the need to decrease the maximum journey time in AustrEfis. study also
highlights the.need for further research into the effects of long haul tramsptié respiratory,
gastrointestinal and immune systems to assist in proposing improved manageangoes for

safeguarding horse welfare during travel, particularly over long distances.
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433 Table 1 Categorisation olfiealth problems observed in transported horses.

Health prablem category Definition

Injuries Laceration, abrasion, cordion, swelling.
Muscular problems Typing up, sore muscle, stiffness.

Heat stroke Rectal temperature >38.5°C, sweating, lethargy.

Gastrointestinakproblems Oesophagl obstruction, gastric ulcation diarrtoea, colic,

enterocolitis.

Respiratory problems Nasal discharge, coughing, inflammation/infection of

upper or lower respiratory tract, and pneumonia.

Death Horses found dead or humanely destroyed.
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