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Abstract

Reason for performing the studyaddle fit is widely considered to be a cruciatda for the health
and performance of riding horses, however, theve Ibaen no studies looking at the agreement
between professionals who fit and assess saddlgective To determine the agreement between
Society of Master Saddlers (SMS) Qualified Saddfefs (QSF) when statically fitting a saddle
following the SMS guidelinesvethods Twenty SMS QSF volunteers were recruited viaaaoedia
and asked to statically assess the fit of the safdtlbwing the “7 points of saddle fit” guideline$
the SMS in 10 horses. Descriptive statistics aeisEIKappa (as a measure of agreement beyond
chance) were used to determine agreement betwitens. fResults:Agreement varied from slight to
substantial between the different saddle assessritaria with the assessment of overall saddle fit
resulting in a fair agreement of k=0.32. Substhaiigeement was found f@addle Clearance front
(k=0.66),top (k=0.78),rear (k=0.81) Fair agreement was found @learance of the saddle- side
(k=0.28) and how thgirth straps line up with girth groowg=0.31) andPanel contactk=0.38).
Slight agreement was found foree width and lengtftk=0.12) andl'ree lengthk=0.12). Horse
height in some criteria affected agreemé@unclusion:Agreement varied between the standard
criteria. In cases where it was difficult to vidyavaluate saddle fit, agreement was lower. Farthe

work should aim to standardize the criteria whield Buboptimal agreement.

Key words agreement, observation, horse, indusagidle
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1. Introduction

Recently, equestrian tack has received more sfieimierest and research has shown the effect of
saddles on locomotion and how saddlery can optipriessure distribution and improve locomotor
performance [1, 2]. It has been shown that sadai#tipn can be related to locomotion in lame horses
[3] and sound horses (Guire et al. 2016 in presd)the influence that the saddle has on the hase h
been previously reported, in respect of tree widthreeless saddles, [5]. A correctly fitted saddl
should aid locomotion, provide equal distributidrpoessure beneath the panel and allow the
thoracolumbar to function with the vertebrae fremnf pressure [5]. For the rider, the saddle pravide
the interface between horse and rider, the platfmmrwhich the rider sits can alter their pelvic

position allowing for clear and concise signal¢ogiven to the horse [6].

Legally anybody can fit, adjust or sell saddlethim United Kingdom (UK) without holding any form
of qualification in order to advise, fit, adjustsell a saddle. The UK has a vast heritage in saddl
manufacturing, design and innovation and is thg oalntry which offers an industry recognised
gualification in saddle fitting, approved by CitgcaGuilds and provided by the Society of Master
Saddlers (SMS). To become a saddle fitter, indiaisihhave to be a member of the SMS or be
employed by a member of the SMS. Individuals caoleam an introductory saddle fitting course,
then, after gaining three years of practical exgrere, they complete a four-day course concluding
with a written and practical exam. The course awmrstandardise the fitting of saddles by providing
training and guidelines for saddle fitting. On se&xful completion, individuals become a Society of
Master Saddlers Qualified Saddle Fitter (SMSQSB)date (2016) there are two hundred and
seventy-three SMSQSF of whom ninety-one residedritie UK. QSF wishing to progress further
can do so by completing various assessments inesdfdlle and harness making spanning four
years. On successful completion of these assessitieytcan become a qualified saddler (QS). QS
can progress further; following another three yeatiin the trade, the QS can submit an application
to SMS executive committee for consideration fer lighest accolade within the industry: a Master
Saddler.

Saddle fitting is an art, relying on the skillsaof individual to make an informed decision on wheth
a saddle is suitable for both horse and rider erdtly of fitting. Naturally this comes with a high
degree of subjectivity, due to an individual's apmwhich would be shaped by experience. A
parallel to this would be the assessments of lamngds, where, despite the use of standardised
grading systems, one veterinarian’s opinion wiltetifrom another [7]. To the authors’ knowledge,

there have been no studies looking at the agredetween qualified saddle fitters.

The aim of this study was to determine the agre¢meBMSQSF when statically fitting a saddle to a
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horse using the SMS seven points of saddle figurdelines. It was hypothesised that there will be

agreement between SMSQSF when fitting a saddlieatgtfor all seven points.

2. Methods and Materials

The study was approved by the ethics and welfamnttiee of the first author’s institution.

2.1 Horses

Ten adult horses (6 geldings, 4 mares) were rectwita social media. Inclusion criteria were thw t
horses displayed no obvious soundness or confanatissues, were in regular work and good to
handle. Horses ranged in height at withers fro3-1L.80m with a meanSD of 1.690.83m, age ranged
from 5-22 years with a meanSD 135 years and bodlyhtveanged from 400-600k with a meanSD
51954.25 from a variety of disciplines<5 dressaga=2 jumping,n=1 eventersp=2 all-rounders).
Participation of horses was voluntary and the owigave informed consent for their horses to be

used in the study. Owners could withdraw their esrst any point of the study.

2.2 Saddles

Ten new saddles were usedB jump,n=4 dressage)=3 general purpose) using a variety of brands,
which were fitted to the horsesi« 2 wide,n= 1 narrown= 7 correct) by a SMS Master Saddler and

a QSF. Saddle pads, stirrups and girth were remfyeedthe saddle.

2.3 Society of Master Saddlers Qualified Saddleefst

Twenty SMSQSF were recruited via social media.i€pgtion was voluntary and on the day of
testingn=4 withdrew their participation from the study feasons outside the scope of this study,
leaving sixteen SMSQSF, (15 females and 1 maléghheanged 5'1-5'9 with a meanSD 5’4 0.27,
age ranged 30-66 years meanSD 4711 years. Expefiting saddles ranged 3-36 years meanSD
139 years, number of years qualified ranged 1-2tsymeanSD 87 years. 14 saddlers were QSF and
2 were Master Saddlers. Miles driven to study liecatranged 6-180 miles meanSD 9854 miles.
n=14 rode competitively ana=2 did not ride competitivelyy=12 were right handed amet3 were

left handed.

2.4 Study protocol



148 QSF were randomly allocated into two groups foidtigal reasons ana=7 QSF took part in the
149  morning sessiom=9 QSF took part in the afternoon session. All oltons were anonymized,
150 subjects were asked to pick out an identificatiomber from a concealed container, the number
151  extracted was used as the saddler’s identificationber throughout the study. Horses were listed on
152  cards in different orders and each QSF randomiyegi@ card which listed the assigned order in
153  which they then subsequently assessed the horBgmrficipants were given a short presentation
154  detailing how to complete the observation sheets.

155

156 2.5 Static Saddle Fit

157

158  Participants were asked to assess static saddidddiving the SMS ‘7 points of saddle fitting”

159  (criterions).

160 (1) Feel - what is the general feel of the saddle

161  (2) Width and shape of the head

162  (3) Correct positioning - does the saddle sit e¢brrect position leaving the scapular free artd no
163  exceeding thoracic eighteen (T18)

164  (4) Clearance - that there is sufficient clearasfcihe gullet

165  (5) Girth straps - ensuring that the girth stragsadigned with the girth groove

166 (6) Balance - saddle balance and stability

167 (7) Panel contact - is there consistent contatit@panel on the horse’s back.

168

169  Criterion three, ¢orrect positioning - does the saddle sit in therect position leaving the scapular
170 free and not exceeding thoracic eighteen (Ta8fressed two aspects: scapular positioning aed tr
171  length. As a result, these were divided into tva)(scapular positioning and (3b) tree length.
172

173  Criterion four,(clearance - that there is sufficient clearancehaf gullet)addressed four aspects,
174 clearance of the side, top, rear and front. Assaltethese were divided into four: (4a) Clearaoice
175  the saddle —top, (4b) Clearance of the saddle -gldgClearance of the saddle —front, (4d)

176  Clearance of the saddle —rear.

177

178 2.6 Verifying Observations

179  One SMSQSF (Master Saddler, SMS examiner and Eg¢tand one SMSQSF, both with 33 years’
180 experience, evaluated the horses and agreed atatiefit of the 10 saddles to be used in theystud
181 following the 7 points of saddle fit. Horses 1,8/ 5 were fitted with a saddle which was too

182  narrow, horses 2,6 and 7 were fitted with a sadtilieh was too wide and horses 8,3 and 10 were
183 fitted with a saddle which was agreed by both thEsS3aster Saddler and SMS QSF to be of correct



184
185
186
187
188
189
190

191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219

fit. Horses 1,3,6 and 7 were fitted with saddlescihwvere too long and horses 2,4,5,8,9 and 10 were
fitted with saddles which were correct in lengtlorses 2,4,6,7,8 and 10 had saddles fitted where the
girth straps did not line up with the girth groased horses 3,4,5,7 and 10 were fitted with saddles
which had unsatisfactory panel contact. Their plz®ns for each saddle and criterion were
documented and used as a model to compare wilR$freobservations. In accordance with ethics
and with the knowledge that some of the saddles weorrect in their fit, girthing up of saddlessva

omitted from the study.

2.7 Data Analysis

Fleiss Kappa statistics were calculated to assgsement between observers; agreement was
categorised <0=poor agreement, <0.20=slight agreer@.40=fair agreement, <0.60= moderate
agreement, <0.80 substantial agreement and >1-sajmedfect agreement.

To assess if there is a correlation between agneteofieriteria and height of the horse Spearman’s

rank correlation was calculated.

3. Resaults

Agreement between the QSF varied between the dliffariteria. This study found substantial
agreement for criterion 4&Jearance of the saddle -t§89% k=0.78), criterion 4&learance of the
saddle - front(83% k=0.66) and criterion 4@Jearance of the saddle - regP0% k=0.81). Fair
agreement was found for criterionClges the saddle look corre¢66% k=0.32), criterion 4b,
Clearance of the saddle- sid&4% k=0.28), criterion 53irth straps line up with girth grooy€65%
k=0.31). Criterion 6, saddle balance and stabilitgs excluded as in retrospect it was found that tw
responses were required 1) saddle balance, 2)esstdility, and our response form did not have
scope to determine the difference between the speds so it was decided to excluded this criterion
Criterion 7,Panel contact(69% k=0.38). There was moderate agreement ftaron 3a, (71%
k=0.42). For criterion ZJree width and lengti{(57% k=0.12) and criterion 3bree length(56%
k=0.12) slight agreement was found between the @&ite 1).

There was no significant correlation between hbrght and criterion IDoes the saddle look
correct,(p=0.13), criterion 3bJree length(p=-0.14), Criterion 4aClearance of the saddle —top,
(p=0.21), criterion 4cClearance of the saddle — froip=0.16), criterion 4dClearance of the saddle
— rear, (p=0.09), criterion 5@Girth straps line up with girth grooyé€p=0.01) and criterion Ranel
contact (p=0.20). There was a negative correlation betweieriom 2, Tree width, shape of the

head, angle and space between side rails and lesfgtiee(p=-0.44) and horse height, and a positive

correlation between criterion 46Jearance of the saddle — sidp=0.42) and horse height.
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Table 1- QSF Agreement from sixteen SMSQSF whemvirng ten horses for static saddle fit

Criterion Observed Agreement Fleiss Kappa

Criterion 1 66% 0.32 Fair

Does the saddle look correct Agreement
Criterion 2 57% 0.12 Slight
Tree width and shape of the head agreement
Criterion 3 A 71% 0.42 Moderate
Scapula positioning agreement
Criterion 3 B 56% 0.12 Slight
Tree length agreement
Criterion 4a 89% 0.78 Substantial
Clearance of the saddle -top agreement
Criterion 4b 64% 0.28 Fair
Clearance of the saddle - side agreement
Criterion 4c 83% 0.66 Substantial
Clearance of the saddle - front agreement
Criterion 4d 90% 0.81 Substantial
Clearance of the saddle - rear agreement
Criterion 5 65% 0.31 Fair

Girth straps line up with girth groove agreement
Criterion 6 - - -

Balance and stability of the saddle

Criterion 7 69% 0.38 Fair

Panel contact agreement

4. Discussion

The influence that the saddle has on equine lodomaind the need for correctly fitting equipment in
order to optimise the horse-rider system has pusWdoeen reported [1, 2, 8, 9]. The challenge of
saddle fitting relies on the opinion of an indivadwvho is not legally required to hold any
gualification or training. The SMS have made adesnproviding training and formal qualifications
creating a network of QSF who can independentjyafivise and adjust saddles. The object of this
study was to evaluate the agreement between twi@dEystatically fitting a saddle following the

SMS guidelines, the “seven points of saddle fitpdYtallel to this would be the assessment of lame
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horses, where, despite the use of standardisethgragbtems, one veterinarian’s opinion will differ

from another [7].

In respect to the hypothesis, it was found thatetieas agreement between the QSF, however,
agreement varied between each criterion. Theserdiftes highlight the challenges of saddle fit in
the absence of objective measures. In cases wheiterion was visually easy to evaluate, avén t
case of criterion 4alearance of the saddle — top, front and rézere was substantial agreement
between the QSF. The saddle should not interfetfetive scapular mechanics statically nor
dynamically, to do so would compromise the locommobf the horse. Current guidelines are that the
tree points correspond to the angle of the hots&tk five centimetres from the caudal edge of the
scapular in the static horse, this should allowofatimal function of the scapular. This study found
moderate agreement for criterion 8aapular positioningthe scapular is palpable providing a
reference point for the QSF when assessing thdeséitidetailed anatomical training maybe
advantageous during the QSF training programmeivas the lateral extremities of the scapular
being visible, along with the ability to palpateisireasonable to assume that agreement could be

substantial as opposed to moderate.

As part of the seven points of saddle fitting, @®F has to make an initial assessment of the saddle
on the horse’s back, criteriondges the saddle look corretihe guidelines are that after subjectively
evaluating the initial placement of the saddlelmhorse, the QSF simply determines if the saddle i
suitable or not. This criterion, further highligigi the subjectivity of saddle fitting, is supportad

our study finding fair agreement between the QSFfiterion 1. Previously, substantial agreement
was observed for criterions where the QSF had ltiigyato visually evaluate key parameters as was
the case with criterion 4a and 3a. However, whéar@ were visually restricted as in the case of
criterion 4b —clearance of saddle — sidenly fair agreement was found. To assess clearahthe
saddle - side, the QSF has to visually check tharahce of the panel in relation to the spinous
process, laterally, in conjunction with runningithend beneath the panel and feeling for its azinta
with the horse’s back. Agreement could be affebieslarying techniques used by the QSF to
evaluate the panel along with height of the haaseahis study found that agreement was altered with
horses who were taller at the wither, thus altetigQSF eye level, distorting the view and

potentially reducing the ability to visually asséss saddle in relation to the horse’s back.

This study has shown that when the QSF can visaalgss a criterion, agreement is higher
compared to when visibility of a criterion is abseklthough agreement seems to be influenced by
visibility of the criterion, this is not the caséthvcriterion 5,girth straps line up with girth groove
The current guidelines are when the saddle fldifiésl when the saddle is positioned correctly, the

girth straps should come down vertically to aligthvthe girth groove. The girth groove is not
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visually obscured therefore it is reasonable tomesthat agreement is not solely related to visjbil
Agreement would be affected by the overall positigrof the saddle, with some QSF positioning the
saddle cranially or caudally to the correct aress thffecting the vertical orientation of the gistnap.
This study, along with current training, could het be improved with a criterion evaluating saddle
placement, by standardizing saddle placement ildvallow an appropriate evaluation of the

agreement found for criterion 5.

Panel contact provides the interface between theerand the saddle construction. The current
guidelines, if flocked, is the flocking should héfgient to give clearance and provide a cushignin
effect, but should not be hard or irregular in fothe panel should have a large bearing area which
supports the tree. The panels are evaluated dmotise and this study found fair agreement, but it
could be argued that agreement is low given the atsisually evaluating and palpating the panel.
Although this study did not find any correlatiortiween horse height and saddler height, it is pssib
that a shorter saddler’s eye line could have besarted thus affecting their evaluation, more

research is needed to determine if this is the.case

Tree width is subjective and based on experiemtber than objective measures, with some saddlers
preferring to fit trees “slightly” wider, with thepinion that by doing so, it allows the horse’s
thoracolumbar to increase in size as a resulidoien exercise or after a period of training. Charige
thoracolumbar size have been reported after ridatercises with correctly fitted saddles, [10, 11]
more work is needed to establish if fitting a withele is ideal for thoracolumbar function. Tree thid
has been investigated [12] where saddles wereaded in to four groups, correct width (which was
determined by the saddle with lowest overall forme) too narrow, too wide and excessively wide.
With each group there were changes in pressuresatiethe saddle. Although there is evidence on
the effect of tree widths, further research is eeed order to update current practice. The vamesti

of opinions and lack of evidence could explain wiluy study only found slight agreement between
the QSF for criterion Bree width, shape of the head, angle and spacedagtwide rails and length of
tree Further research will allow current practice &orbviewed until which time, the current
guidelines are that the angle of the points comedo the angle of the horse’s back five centiggetr

from the caudal edge of the scapular in the sketise.

Similar to tree width, tree length proposes similaallenges in respect to subjectivity. The current
guidelines foitree length Criterion 3b, are that the tree does not exceerhtic eighteen (T18)
although the panel may. The acceptance that thel pzay exceed T18 is explained by the
assumption that the vertical force is less at thetrnaudal point of the panel compared to the most
caudal point of the tree. QSF have the abilityatpate the most caudal rib then following the rib
dorsally to the vertebra providing an approximafienT18 or alternatively, by identifying the lumba
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vertebra and then palpating cranially until therélwic vertebra also provides an approximation for
T18. Despite these two methods, this study fouigthishgreement between the QSF. This could be
explained by inability to visually evaluate the esfdhe tree, as the tree is housed within the Ipane
The most caudal edge of the panel does not reldted length, as a result true tree length woald b
hard to quantify given the visual limitation. Thene no published studies quantifying the effect of

tree length in relation to T18, given the dispabigtween opinion, further research is needed.

The authors appreciate that this study has evaluhteseven points of saddle fitting statically and
current practice an informed decision would nohizele solely based on static fit but in conjunction
with a dynamic (ridden) assessment, however, dgivatthe some of the saddles were out of balance,
assessing them dynamically would have contravetiedseand therefore it was decided to only
evaluate saddles statically. The authors apprettiateQSF are required to carry out templatesef th
horse’s back before fitting saddles. Due to timest@ints, this was not included in the study thus
could have affected agreement. The authors als@eippe that QSF are required to stock at least
three different brands of saddles. Despite thidystising a variety of brands, it could be that@®F
were not familiar with the saddles used in the wtédthough unlikely, this unfamiliarity could have
affected agreement. This study could be furtherdawgd by increasing the number of horses and
recruiting a greater number of QSF and developingeéel to evaluate dynamic observations. Also it
could be improved further by division of all crigems criterion 6saddle balance and stability,
retrospectively required two responses 1) saddbnba, 2) saddle stability. As our response form
did not have scope to determine the difference dgtvthe two aspects, responses were excluded for
this criterion. The statistics used provide estasathich are arbitrary however, provide useful
benchmarks providing the limitations of using kappastimate agreement are considered. An
important limitation is that calculating kappa asss a quantification of chance agreement, which is

relevant only under conditions of statistical indiegence of the raters [7].

5. Conclusion

This study found that there was agreement betwBS(ESF when statically fitting a saddle to a
horse following the SMS seven points of saddleAgreement varied between the criteria and
improved when the QSF had the ability to visuallglaate the fit of the saddle. In cases where & wa
difficult to visually evaluate saddle fit, agreermeras lower. This study has found a disparity
between opinions on tree width and tree length avdimg the need for further research evaluating the
impact that either has on equine locomotion. Whik information, current practices can be reviewed

accordingly.

10
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Highlights
1. Agreement was found for criterions during static saddle fitting.
2. Criterion, tree width and tree length showed lowest agreement.
3. Impact of tree width and tree length requires further research

4. Horse height affected agreement for tree width and saddle clearance.





