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Comparison of clinical examinations of back
disorders and humans’ evaluation of back pain in
riding school horses
Clémence Lesimple*, Carole Fureix, Véronique Biquand and Martine Hausberger

Abstract

Background: Questionnaires are a common tool to assess people’s opinion on a large scale or to sound them out
about their subjective views. The caretakers’ opinion about animals’ “personality” has been used in many studies.
The aim of the present study was to assess whether the owners’ subjective evaluation was effective to detect back
disorders. Back disorders have been shown to have a high prevalence in working horses. Caretakers from 17 riding
schools (1 caretaker/school, 161 horses) were given a questionnaire about their horses’ health status, including back
disorders. Out of these 161 horses, 59 were subjected to manual palpation of the spine and 102 were subjected to
sEMG examination all along the spine.

Results: The results showed that subjective caretaker-reported evaluation via questionnaire survey was not efficient to
detect back disorders: only 19 horses (11.8%) were reported as suffering from back pain, whereas the experimenters’
evaluation detected 80 of them (49.7%) as suffering from back disorders. While most caretakers under-evaluated back
disorders, a few “over-evaluated” it (more horses reported as affected than found via clinical evaluations). Horses were
less prone to present back disorders when under the care of these “over-attentive” caretakers.

Conclusions: This study showed that back pain is difficult to evaluate, even for professionals, and that subjective
evaluations using a questionnaire is not valid in this case. The results also highlighted the real need for observational
training (behaviours, postures) outside and during riding.

Keywords: Horses, Welfare, Back disorders, Practitioner evaluation, Static electromyographic measures, Questionnaire

Background
Back disorders are recognized as a common problem in
working horses [1-5]. The estimated prevalence varies
from 27% [4] to 100% [1] of the ridden horse population.
Back disorders are difficult to detect on the basis of the be-
haviour [6] and to evaluate objectively in the field on large
samples of horses whether by radiographic, ultrasonic or
scintigraphic imaging [7,8]. As a consequence, horses often
continue to be used in athletic activities despite the dis-
comfort/pain caused e.g. [9]. Evaluation of pain in domes-
tic or laboratory animals by humans is difficult [10,11]
especially in species such as horses e.g. [10]. Owners or
caretakers may have personal interpretations of behaviours
they assume to reflect discomfort or pain [6]. Apart from

cases with overt associated lameness or gait alteration [4],
horses mainly express back pain problems through pro-
gressive or sudden changes in temperament [7], such as an
increased aggressiveness towards humans [4,12] signs of
escape attempts e.g. [4] or particular postures at work, in
which horses may try to escape back pain [13,14].
Although many authors have mentioned the underesti-

mation of back disorders in working horses e.g. [1-4,7], no
study has yet investigated the validity of subjective evalu-
ation of back pain by people who work with them. If an
owner’s or caretaker’s perception is unreliable, it is urgent
that discrepancies between users’ evaluations and clinical
evaluations of back disorders are highlighted and strategies
to improve the detection proposed. The aim of the present
study was to compare subjective evaluation by the daily
caretakers with different methods of clinical evaluation of
potential back pain problems. Since “classical” imaging
techniques cannot be used in the field, we evaluated horses’
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potential back problems with either a manual examination
by a chiropractor, who as a licensed professional, has an ex-
pertise in the evaluation of spinal disorders [15,16] or with
a technique increasingly used for detecting back problems
in humans: static surface EMG (sEMG). Indeed sEMG
measures have been shown to reflect various muscular dys-
functions and patients with lower back pain display higher
static sEMG values [17-19]. In horses, sEMG values has
only been used to explore muscular activity during move-
ments [20,21] although we have been able to demonstrate
that chiropractic and sEMG evaluations were correlated in
a sample of horses at rest [22]. The caretakers’ opinion
about the horses’ back status was measured using stan-
dardized questionnaires, an approach that has been used in
earlier studies on animals’ personality [23,24] and behav-
iour [25]. More than 150 riding school horses were used
for this study. Such horses are known to be prone to de-
velop back disorders [12,14] while being maintained at
work.

Methods
Animals
In each riding school, owners gave their oral consent to
the experimenter for the horses’ back evaluations via
manual palpation or sEMG measures. They worked in
riding lessons involving children and teenagers for
4–20 hours per week, with at least 1 day resting.
They were only used for teaching, with riders from
beginner to intermediate levels. The horses’ age dis-
tribution did not differ between schools, neither in
the first, nor in the second study (Kruskall-Wallis
ANOVA (KW), respectively H(2, N = 59) = 1.5 and H
(13, N = 101) = 14.2, p > 0.3 in each case).

Study 1: practitioner evaluation
The first study was performed in 2007 (see also [14,16])
on fifty-nine horses (44 geldings, 15 mares; 5–20 years
old �X � se ¼ 12:81� 0:46½ � ; mostly French saddlebreds:
68%, and smaller proportions of Connemara, French
Trotters, Thoroughbreds and unregistered animals). The
horses were evaluated both via manual palpation by a
practitioner and with a questionnaire handed out to the
daily caretakers. They were distributed across 3 riding
schools (RS1, RS2 and RS3; 19.7 ± 4.9 horses per school)
with similar activities and housing conditions. Thus,
horses worked from Monday to Saturday (± 4 h/day)
and were free on Sundays, with a maximal activity dur-
ing school time (Monday to Friday). Horses were kept
singly in straw-bedded individual boxes cleaned once a
day, they were fed industrial pellets 3 times a day, hay
once a day and had water ad libitum. All horses involved
in the riding schools’ activities at the time of the study
were included.

Study 2: static electromyographic evaluation
Since the first study gave interesting results, horses’ back
problems were further investigated in a second larger study
initiated in 2010 in riding schools. Given the constraints re-
lated to manual palpation (in particular the necessary pres-
ence of a practitioner all along the study) a new approach
through static sEMG was chosen since it was easily trans-
portable, adapted to the horse and it had proved efficient in
the detection of back pain in humans [18,19]. A first study
revealed that when applied to the same horse population,
these two evaluation methods gave consistent results. The
second study included measurements of other parameters
concerning welfare issues (time spent in paddocks, working
time and practices, feeding…) on a “traditional” type of man-
agement (Lesimple et al in prep.).
The sEMG evaluation was conducted on 102 horses

(45 mares, 57 geldings), of varied ages (4-23 years
�X � se ¼ 13:3� 0:45½ � ), and breeds (N = 13, mostly un-
registered horses: 44.11%, French ponies: 27.5%, French
Saddlebreds: 16.5% and smaller proportions of Connemaras,
Anglo-Arabians, Haflingers, Merens, French trotters,
Throughbreds, Welsh ponies and Pottoks) coming from 14
riding schools all over France (7.3 ± 0.8 horses per school).
All these horses were also evaluated using a questionnaire
handed out to the daily caretakers. In each case, all horses
involved in the riding schools’ activities at the time of the
study were included. Horses had 2 full days of work on
Wednesdays and Saturdays (± 4 h/day), and worked one to
two hours per day during the rest of the week. All had at
least one free day (usually Sunday). Horses were under the
management of riding schools, mostly housed in straw bed-
ded individual boxes/stalls (87.2%) or in individual (6.9%) or
group (5.9%) pastures. Most of them were fed industrial pel-
lets (87.3%), two (43.8%) or three times (48.3%) per day.
Seven horses had pellets only once a day (7.9%) and 13
(12.7%) were not fed pellets. Most of them also had hay
(only 6 had not, because of a lack of hay in the area) distrib-
uted in 1 to 5 meals. All horses had water ad libitum.

Back health evaluation methods
Manual palpation
Evaluation of the horses’ spine was performed by a 20 years
experienced licensed chiropractor (H. M), expert in the
evaluation of joints and spinal related disorders [18,19], who
was not familiar with any of the horses beforehand. Manual
palpation was performed from head to tail and the mobility
of each vertebral site was tested (N = 51 vertebral sites: 7
cervical, 18 thoracic, 6 lumbar, 5 sacral and 15 coccigeal).
Examination was based on bony and soft tissue manual pal-
pation to localise regions of vertebral stiffness based on
spinal mobilisation and palpable areas of muscle hyperton-
icity [26,27]. Comparisons of data from different practi-
tioners in earlier studies (including H.M involved here) have
shown high agreement and therefore repeatability (i.e. 94%
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of the vertebrae [14,22]). Examinations were performed
outside the horses’ working times, during the resting day, in
each horse’s individual box. The examined horse was lightly
restrained by one unknown (to the horses) experimenter
(M.H). Horses were classified by the practitioner as totally
unaffected, slightly affected (one affected vertebra) or severely
affected (at least 2 affected vertebrae). Data included also the
percentage of affected vertebrae per horse. As soon as a prob-
lem was detected at the level of a vertebra (stiffness or hyper-
tonicity or both) the vertebral site was considered as affected.

Static surface electromyogram (sEMG)
The sEMG examinations were conducted by the same
experimenter (C.L), using a wire free device (Myovision®).
The device was composed of 2 joysticks with 5 electrodes on
each, designed to record muscle activities at the level of the
vertebrae at the front and at the back of the joystick location.
Muscular activities recorded were sent to a receptor
connected to a computer (Figure 1) The joysticks were
placed at the level of C2, C6, T3, T9, T17, and L6 (Figure 2)
on both sides of the spine and the muscular activities at the
level of C1, C3, C5, C7, T1, T3, T8, T10, T16, T18, L5 and
S1 were recorded. Thus we obtained muscular activity all

along the neck, at the level of the shoulder, at the base of
the withers, at the level of the thoracolumbar joint and at
the level of the lumbosacral joint, which are reported in the
literature as very likely to be affected with spine lesions (e.g.
[1,9]). The raw sEMG values were used (μV, see [28]). As it
was previously shown to correlate with vertebral disorders
[22], a vertebral site was considered as “affected” if the mus-
cular activity at this level was over 10 μV in both sides of the
spine. This 10 μV threshold was shown to relate to chronic
vertebral disorders as evaluated by the practitioner in [22].
Examinations were performed on a flat ground, in the

corridor of the stable in front of each horse’s box, with-
out any noise or disturbance (working activity, people
around…) to avoid any intrusive muscular mobilization.
The experimenter paid attention to the horses’ feet pos-
ition: anterior and posterior feet were aligned (Figure 3).
Horses were kept motionless, slightly restrained.

Questionnaire
The same questionnaire was given to caretakers for all
horses (involved in Study 1 and in Study 2). In each rid-
ing school (N = 17), the person who was the most famil-
iar to the horses (the caretaker involved in both daily

Figure 1 Myovision® sEMG device. The 2 joysticks are placed on both sides of the spine and data are recorded via the receptor linked to
the computer.
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and health care) was asked to answer a questionnaire
about whether the horses in their care (N = 161) suffered
chronic back pain, lameness, or any other chronic health
problem during the past year (Table 1). Horses had been
under the responsibility of this caretaker for at least
1 year. Questionnaires were given hand to hand, and
were completed in every riding school for each horse.
The caretakers were asked to tick boxes if their horses

presented one of the listed chronic health problems. They
were also asked to indicate any other chronic problem,
especially those related to back pain or vertebral disorders
they detected even if not listed in the questionnaire. The
questionnaire was not specific to the evaluation of back
pain problems, to evaluate whether, in a global context
including all possible chronic disorders, back pain could
be identified. Respondents were encouraged to report any

Figure 2 Representation of a horse skeleton with the locations of electrodes for sEMG measurements. The electrodes were placed at the
level of the white spots of the figure (Adapted from Fureix et al [14]).

Figure 3 Horses’ posture during sEMG examination. The horse was slightly restrained with a halter and a rope on a flat ground, with anterior
and posterior limbs placed in a line.
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supplementary comment they considered useful, con-
cerning the possible causes of chronic disorders. However,
if some caretakers actually wrote comments, the majority
of them only ticked boxes. All respondents were able to
see daily horses being ridden by riding schools’ pupils.
They all graduated from French agricultural schools spe-
cialized in the horse industry, where they obtained a de-
gree based on topics including basic notions on horse’s
health, anatomy, physiology, care and management.

Terminology
In order to simplify the understanding, we will define
here the terminology used throughout the manuscript.
Chiropractic evaluation by manual palpation is effi-

cient in the detection of muscular stiffness and vertebral
mobility [15,16], and sEMG evaluation allows the detec-
tion of musculoskeletal dysfunctions [17,22]. All the
disorders detected via manual palpation and sEMG
evaluation have been grouped under “back disorders”
throughout the manuscript (see also [1]).

Statistical analyses
The number of subjects for each factor (site, sex, age) was
unbalanced because of the availability of the different cat-
egories in the riding schools. Therefore, we used simple bi-
nomial GLM procedures without interactions which are
known to be resistant, to assess the effects of site, sex and
age in the 2 studies on the presence of back disorders. Our
models were validated according to the usual validation pro-
cedure, using ANOVA and Chi square tests. Cohen’s kappa
coefficient was used to test the agreement between the dif-
ferent evaluations and Chi Square tests were used to assess
differences between clinical evaluations (manual palpation
and sEMG measures) and questionnaires results. A signifi-
cance threshold at p = 0.05 was used. All the statistics were
completed using R software.

Results
As a whole, this study was performed on 161 horses
distributed across 17 riding schools all over France.

Comparison between practitioner and questionnaire
evaluations
Manual palpation
According to the manual palpation, 73% of the 59 horses
were severely affected (at least 2 vertebral sites affected,

N = 43), 12% were slightly affected (one vertebral site
affected, N = 7) and only 15% were totally unaffected
(N = 9). The proportion of horses displaying back disorders
did not differ between schools (RidingSchool1 (RS1) = 100%,
RidingSchool2 (RS2) = 93%, RidingSchool3 (RS3) = 66.7%;
χ2 = 1.22, p = 0.54). However, neither age nor sex had any
effect on the percentage of vertebral sites affected per horse
detected with manual palpation (GLM, respectively F = 2.89
and F = 0.52, p = 0.09 and p = 0.47), but a strong site effect
appeared (GLM, F = 4.45, p = 0.02) (i.e. from the raw data it
was clear that there were as many horses with back disor-
ders in RS3 as in the 2 others, but they had less vertebrae
affected). Severely and slightly affected horses were pooled
for further analyses (N= 50, 85% of the population).

Questionnaire evaluation
Out of the 59 horses, 22% (N = 13) were reported by
owners/caretakers as having back pain. In this part of
our study, none of the respondents reported anything,
neither concerning possible causes, nor on the way back
disorders were identified. Age had no effect on the
prevalence of reported pain (GLM, p > 0.05). However,
more mares were identified as being affected (47% mares
affected N = 7/15, 14% geldings affected N = 6/44, GLM
for binomial values, p = 0.005) and a strong riding school
effect appeared, ranging from 0% to 58% of horses evalu-
ated with back pain (RS1 = 50%, RS2 = 24%, RS3 = 0%;
GLM, p = 0.001).

Comparison between manual palpation and questionnaire
results
The evaluations were in agreement for only 35.6% of the
total population (number of horses with concordant
evaluations: 13 affected and 8 healthy), leading to a poor
Cohen’s kappa agreement coefficient evaluated at 0.09
(95% CI: 0-0.26). Evaluations were in agreement for only
50% of the RS1 horses (Kappa = 0, 95% CI: 0-0.57), 31%
of the RS2 horses (Kappa = 0.04, 95% CI: 0-0.28) and
33% of the RS3 horses (Kappa = 0, 95% CI: 0-0.33).
Moreover, the proportion of affected horses differed
significantly between the 2 evaluation methods (Manual
palpation = 46.8%, Questionnaire = 22%, χ2 = 49.3, p <
0.001) (Figure 4a). In all three sites, caretakers un-
derestimated the prevalence of back disorders compared
to the practitioner’s evaluation.

Table 1 Questionnaire given to the horses’ owners/caretakers

Horse Nothing
to
report

Lameness Allergy Cough Ocular
discharge

Sensitive
to colic

Back
pain

Stereotypy Other
chronic
disorder

Yes/No Type of stereotypy

Horse 1

The questionnaire included several possible chronic disorders and was not focused on back pain, in order to assess whether usual caretakers were aware to back
pain amongst other chronic disorders. The questionnaire was completed in every school for every horse.
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Comparison between sEMG and questionnaire
evaluations
sEMG evaluation
With the sEMG evaluation, 9 of the 14 riding schools
had all their horses free from back disorders. At the
population level, 36.3% (N = 37) of horses displayed high
muscular activity at the level of at least 1 vertebral site
tested. As in the previous study, neither sex nor age had
any effect on the prevalence of back disorders in each
horse (GLM for binomial values, respectively p = 0.28
and p = 24) or on sEMG measures (GLM, p = 0.43 and
p = 0.65 respectively). Strong differences emerged be-
tween riding schools in the proportion of horses “af-
fected” in at least one vertebral site (GLM for binomial
values, p < 0.001), and in the proportion of vertebral sites
affected in each horse (> 10 μV) ( �X per riding school:
from 0% to 30.5%` vertebral sites affected per horse,
GLM, F = 12.7, p < 0.001).

Questionnaire evaluation
Based on the questionnaire results, only 3.9% (N =
4/102) of horses were reported as having back pain.
However, in this part of the study, three caretakers
added comments on disorders associated with back pain,
and 7.8% (N = 8/102) were reported as showing lameness
with a possible back disorder cause. Horses considered
as having back pain and lameness possibly associated
with back disorders were pooled for subsequent analysis
(N = 12, 11.8% in total). Neither sex nor age had any
effect on the prevalence of back disorders reported by
respondents (GLM, p = 0.30 and p = 0.19 respectively).

Comparison between sEMG and questionnaires results
In only 6 riding schools out of the 14 included in our
study, respondents reported back pain (N = 3) or lame-
ness associated with back pain (N = 3). As the number of
back problems reported via questionnaire survey was

Figure 4 Evaluation of back problems through clinical evaluations and questionnaires. Note the similar discrepancies with questionnaires
in both types of clinical evaluation. Chi square test, *** p < 0.001. a) Percentage of horses considered as affected via manual palpation on the left
and questionnaire evaluation on the right. b) Percentage of horses considered as affected via sEMG on the left and questionnaire evaluations on
the right.
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too low, we could not compare the evaluation for each
school. The Cohen’s kappa agreement coefficient be-
tween the two evaluations was very poor (Kappa = 0.08,
95% CI: 0-0.32). Moreover, the evaluation of back pain
by caretakers was significantly lower than sEMG eva-
luation of back disorders (sEMG evaluation = 36.3%,
Questionnaire = 11.8%, χ2 = 16.8, p < 0.001) (Figure 4b).
Interestingly, out of the 12 horses reported by caretakers
as suffering from back pain, only 6 presented high mus-
cular activity, whereas 31 horses out of the 37 presenting
high muscular activity at the level of at least 1 tested site
were not reported as having back pain problems.

Towards a riding school culture?
Strong differences appeared between the 17 schools in
the prevalence of horses affected detected by clinical
evaluations (χ2 = 47.8, p < 0.001) (Table 2), as well as in
the detection of back disorders by caretakers (χ2 = 29.3,
p = 0.02). However, “sound” versus “more affected”
schools were highly different between back evaluations
and questionnaires. In 4 of the 17 schools, caretakers
over evaluated the prevalence of back problems com-
pared to clinical evaluations. Interestingly, in these 4 rid-
ing schools, the proportion of affected horses was lower
than in schools where caretakers did not report back
pain (MW U test: U = 0, p = 0.002). On the contrary, in
places where caretakers were confident that their horses
did not have back pain, far more horses presented back
disorders. These results highlight the high discrepancy
between experimental evaluations and observations by
daily caretakers.

Discussion
On the basis of both spine examination on the one hand
and questionnaires to caretakers on the other, the esti-
mated prevalence of back disorders in more than 150
riding school horses varied from 36.3% to 85% according
to clinical examinations, but only from 3.9% to 22%
according to questionnaire surveys. Thus, evaluations of
back disorders by a practitioner (manual palpation) or
with sEMG measures were in both cases higher than
subjective evaluations by the familiar caretakers.

Methodological considerations
Some differences were observed in the mean prevalence
of back disorders between the first (chiropractor) and the
second study (sEMG) which may be due to techniques

(e.g. [15]) but also to the context: agricultural colleges
with daily work in study 1 as opposed to traditional riding
schools with 2 major working days in study 2.

Discrepancies between clinical and subjective evaluations
sEMG measures might be influenced by factors such as
age, body fat, skin resistance or fear. In this study, horses
all presented the same body condition (optimal), mea-
sures were conducted outside any disturbances and no
fear reactions were observed. Furthermore, neither age
nor breed had any effect on the muscular activity
recorded, suggesting that if any of these parameters had
an effect, it had to be minimal. We considered here only
high muscular activity as reflecting back disorders, and
further explorations are needed to investigate whether
low or unbalanced muscular activity could also reflect a
lack of musculature, and be a sign or a predictor of back
disorders. However, high muscular activity has already
been shown to be a good indicator of back disorders
[22] and as they are easy to apply in field conditions,
sEMG measures could be used more widely and on large
samples of horses. In any case, whatever the type of
evaluation, the prevalence obtained was much higher
than that estimated by the caretakers’ responses to the
questionnaires, and a former study showed that manual
and sEMG evaluations were strongly consistent [22].
The low rate of back pain or disorders reported in the
questionnaires confirms earlier results and highlights the
difficulty of estimating/detecting/recognizing back pain
problems in riding school horses [2,4]. Several reasons
could explain the differences between the two clinical
evaluations, as well as the discrepancies between clinical
and questionnaire evaluations. 1) Horses show indirect
or little expression of pain: increased aggression towards
humans is often misinterpreted as “bad temper” [12], signs
of escape attempts are sometimes misinterpreted as “bad
willing” e.g. [5,29,30] and particular postures are often
misread [14]. Behavioural problems (particularly aggres-
sions) are a commonly reported source of accidents inde-
pendently of the competency level of the person involved
[31]. In addition, some postures reflecting back disorders
have only recently been more thoroughly described (see
[14,22,32]). Knowledge about the significance of escape
behaviours during riding [13] or outside work [32] has not
always reached professional caretakers. The present study
underlines the urgent need for formal training to detect
these signals. 2) Lack of attention may also be involved.

Table 2 Proportion of “affected” horses per riding school as assessed by sEMG evaluation

Riding school RS4 RS5 RS6 RS7 RS8 RS9 RS10 RS11 RS12 RS13 RS14 RS15 RS16 RS17

% of affected horses 0 100 71 100 30 0 0 0 14 0 0 0 0 0

Number of horses in the school 7 6 14 6 10 12 9 2 7 4 6 6 7 6

A horse was considered as “affected” as soon as the muscular activity at the level of one tested site was over 10 μV on both sides of the spine. The total number
of tested horses in each school is also represented.
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Surveys have revealed that professionals’ risks of accidents
with horses are more correlated with their exposure to
horses (amount of time) than with a lack of experience,
which can be explained by the reduced attention associ-
ated with increased routine [33,34]. Lowered attention
may lead to neglect some signs of suffering. A question-
naire survey conducted on 3901 horses showed that the
most commonly reported disorders were lameness (13%
of the population) and skin disease (6.1% of the popula-
tion), which are easily detectable because characterized by
visible signs, whereas only 0.6% of the population was
reported as suffering from back disorders [35]. A study
conducted in United Kingdom also highlighted a very
poor agreement between owners’ and veterinarians’ evalu-
ation in geriatric horses’ health status [36]. Appropriate
training, including learning to observe and being aware of
postures and behaviours reflecting back disorders may
help correct this failure in their detection. Thus, neck pos-
tures, both during [14] and outside [24] working time, in-
creased aggressiveness [12] and overall postures [28,37]
appear as potential indicators of the presence of back dis-
orders. Moreover the awareness of more appropriate
working [14] and living (Lesimple et al en prep) conditions
may lead to a decrease of back disorders’ prevalence. 3) It
is also possible that owners do not see or want to report
these signs. Mills et al [38] suggested that owners could be
unwilling to report “negative” elements about their ani-
mals. As one of the components of the welfare in animals
is the absence of negative emotions [39], back pain can be
considered as a serious welfare impairment (e.g. [8,12])
and it is possible that respondents balked at reporting
such disorders. In fine, the low rate of back pain reports
could be due to the very high prevalence of back disorders
amongst riding school horses [12,14]: it is possible that an-
imals with pain have become the norm, and that people
do not discern external signs of pain anymore (see also
Lesimple et al subm.). 4) Previous studies have shown that
entire populations tend to show postural features that dif-
fer from other populations [28], which means that on a
given site, all horses tend to show similar potential altered
postures, that reflect an overall tendency for this site to
have horses with back disorders (see also [14,24]). In such
a case, “normality” for the local caretaker may be what the
majority of horses on site express. Caretakers rarely have
the opportunity to observe horses living for example in
semi natural conditions.

Towards better practices
As few people reported back pain in their horses, com-
parisons between each school could not be statistically
tested. However, the differences emerging between the
schools, both according to clinical and questionnaire
evaluations highlight that people’s attention towards
their horses is important. Indeed, caretakers who

reported more horses suffering from back pain, some-
times even more than what was actually detected with
clinical evaluations, were in riding schools in which
horses were less affected. This might mean that in these
schools people worried more about their horses’ general
welfare (for example, horses spent more time in pasture,
mostly in groups, Lesimple et al. in prep). It was previ-
ously shown that riding practices could greatly differ be-
tween schools and had an impact on horses’ back
disorders [14]. Thus, one could think that in schools
where the caretakers reported more back pain problems,
people were more “sensitive” in a general way to their
horses, thus promoting less constraining riding tech-
niques as well as more positive environmental condi-
tions. The absence of age effect on back disorders
(sEMG and manual palpation evaluations) in our study,
confirming earlier findings [1,3,9], might strengthen the
hypothesis that environmental conditions, including
working conditions, could be more important in the
prevalence of back disorders than aging.

Conclusions
This study is to our knowledge the very first to show
that subjective evaluation, even by riding school owners
or professional caretakers is not sufficient to evaluate
back pain prevalence. As these problems are not
detected, horses suffering from back pain or disorders
may keep on working, leading to a possible worsening of
the situation. Moreover, even if further investigations are
needed to assess whether low or unbalanced muscular
activity could also be a sign of vertebral or back pain
problems, sEMG measures are efficient in the detection
of the presence of back disorders [24], and can be used
easily and efficiently in field conditions on large samples
of horses. Training professionals to pay more attention
to horses’ postures and behaviours reflecting back disor-
ders and increasing their awareness of the problem
could lead to a questioning around horses’ welfare in
general, and as a consequence, to improved environmen-
tal conditions of horses.

Consent
The person present on the Figure 3 is the first author of
this paper and gave her consent for the publication of
the picture.

Competing interests
The authors declare no competing interests. All the manual palpations were
performed for free by H. Menguy himself, manager and only employee of
the chiropractic practice. Moreover the manual palpations were carried on
Sunday, outside working time of the practice.

Authors’ contributions
MH, CL and CF conceived and designed the experiments, CL CF and HM
performed the experiments, CL, VB and MH analyzed the data. CL and MH
wrote the paper. All authors read and approved the final manuscript.

Lesimple et al. BMC Veterinary Research 2013, 9:209 Page 8 of 9
http://www.biomedcentral.com/1746-6148/9/209



Acknowledgements
The authors thank the owner and staff of the riding schools for allowing us
to work with their horses and for their understanding; Hervé Menguy for
performing manual palpations; Séverine Henry, Carol Sankey, Boris Weiss, and
Laure Prillieux for their help during data collection; Carol Sankey for English
corrections. This study was supported by the Caisse Centrale de la Mutualité
Sociale Agricole and the French Research Ministry.

Received: 4 May 2012 Accepted: 11 October 2013
Published: 15 October 2013

References
1. Fonseca BPA, Alves ALG, Nicoletti JLM, Thomassian A, Hussni CA, Mikail S:

Thermography and ultrasonography in back pain diagnosis of equine
athletes. J Equine Vet Sci 2006, 26:507–516.

2. Jeffcott LB: Back problems in the horse — a look at past, present and
future progress. Equine Vet J 1979, 11:129–136.

3. Jeffcott LB: Disorders of the thoracolumbar spine of the horse – a survey
of 443 cases. Eq Vet J 1980, 12:197–210.

4. Landman MAA, de Blaauw JA, van Weeren PR, Hofland LJ: Field study of
the prevalence of lameness in horses with back problems. Vet Rec 2004,
155:165–168.

5. Ridgway K, Harman J: Equine back rehabilitation. Vet Clin North Am Equine
Pract 1999, 15:263–280.

6. Hansen B: Through a glass darkly: using behaviour to assess pain. Semin Vet
Med Surg 1997, 12:61–74.

7. Cauvin E: Assessment of back pain in horses. Equine Pract 1997, 19:522–533.
8. Gillis C: Spinal ligament pathology. Vet Clin North Am Equine Pract 1999,

15:97–101.
9. Haussler KK: The lower back and pelvis of performance horses receive a

closer look. J Equine Vet Sci 1996, 16:279–281.
10. Bufalary A, Miller SM, Short CE, Giannoni G: The use of propofol for induction

of anaesthesia in dogs premeditated with acepromazine, butorphanol and
acepromazine-butorphanol. New Zel Vet J 2007, 45:129–134.

11. Leach MC, Coulter CA, Richardson CA, Flecknell PA: Are wo looking in the
wrong plance? Implication for behavioural-based pain assessment in
rabbits (Oryctolagus cuniculi) and beyond? PLoS ONE 2011, 6(3):e13347.
10.1371/journal.pone. 0013347.

12. Fureix C, Menguy H, Hausberger M: Partners with bad temper: reject or
cure? A study of chronic pain and aggression in horses. PLoS ONE 2010,
5(8):e12434. doi:10.1371/journal.pone.0012434.

13. Cook WR: Bit-induced pain: a cause of fear, flight, fight and facial
neuralgia in the horse. Pferdeheilkunde 2003, 19:1–8.

14. Lesimple C, Fureix C, Menguy H, Hausberger M: Human direct actions may
alter animal welfare, a study on horses (Equus caballus). PLoS ONE 2010,
5(4):e10257. doi:10.1371/journal. pone.0010257.

15. Brauner S: Why Treating Animals and is there a Placebo Effect in the
Treatment of Animals? Chiropractic, A Vital Science. Alghero, Sardinia, Italy:
European Chiropractors' Union congress; 2009.

16. Haussler KK: Application of chiropractic principles and techniques to
equine practice. P Annu Conv Am Equin 1997, 43:312–318.

17. Geisser ME, Ranavaya M, Haig AJ, Roth RS, Zucker R, Ambroz C, Caruso M:
A meta-analytic review of surface electromyography among persons
with low back pain and normal healthy controls. J Pain 2005, 6:711–726.

18. Donaldson S, Donaldson M, Snelling L: SEMG evaluations: an overview.
Appl Psychophy Biof 2003, 28:121–127.

19. Arena JG, Sherman RA, Bruno GM, Young TR: Electromyographic
recordings of 5 types of low back pain subjects and non-pain controls in
different positions. Pain 1989, 37:57–65.

20. Licka T, Frey A, Peham C: Electromyographic activity of the longiddimus
dorsi muscles in horses walking on a treadmill. Vet J 2009, 180:71–76.

21. Zsoldos RR, Kotschwar AB, Kotschwar A, Groesel M, Licka T, Peham C:
Electromyography activity of the equine splenius muscle and neck
kinematics during walk and trot on the treadmill. Eq Vet J 2010, 42:455–461.

22. Lesimple C, Fureix C, DeMargerie E, Sénèque E, Menguy H, Hausberger M:
Towards a postural indicator of back pain in horses (Equus caballus).
PLoS ONE 2012, 7(9):e44604. doi:10.1371/journal.pone.0044604.

23. Gosling SD: From mice to men: what can we learn about personality
from animal research? Psychol Bull 2001, 127:45–86.

24. Hsu Y, Serpell JA: Development and validation of a questionnaire for
measuring behavior and temperament traits in pet dogs. J Appl Anim
Welf Sci 2003, 66:1–23.

25. Anderson MK, Friend TH, Evans JW, Buschong DM: Behavioural assessment
of horses in therapeutic riding programs. Appl Anim Behav Sci 1999,
63:11–24.

26. Sullivan KA, Hill AE, Haussler KK: The effects of chiropractic massage and
phenylbutazone on spinal mechanical nociceptive threshold in horses
without clinical signs. Equine Vet J 2008, 40:14–20.

27. Kirkaldy-Willis WH, Cassidy JD: Spinal manipulation in the treatment of
low back pain. Can Fam Physician 1985, 31:535–540.

28. Ambroz C, Scott A, Ambroz A, Talbott EO: Chronic low back pain
assessment using surface electromyography. J Occup Environ Med 2000,
42:660–669.

29. von Borstel UU, Duncan HIJ, Shoveller AK, Merkies K, Keeling LJ, Millman ST:
Impact of riding in a coercively obtained Rollkur posture on welfare and
fear of performance horses. Appl Anim Behav Sci 2009, 116:228–236.

30. McGreevy PD, McLean A: Behavioural problems with the ridden horse. In
The Domestic Horse: The Origins, Development and Management of its
Behaviour. Edited by Mills DS, McDonnell SM. Cambridge: Cambridge
University Press; 2005:196–211.

31. Hausberger M, Roche H, Henry S, Visser K: A review of the human-horse
relationship. Appl Anim Behav Sci 2008, 109:1–24.

32. Fureix C, Hausberger M, Sénèque E, Morisset S, Baylac M, Cornette R,
Biquand V, Deleporte P: Geometric morphometrics as a tool for
improving the comparative study of behavioural postures.
Naturwissenschaften 2011, 98:583–592.

33. Jaeggin S, Furst A, Auer J: Kick injuries of veterinarians during
examination and treatment of horses: a retrospective study in
Switzerland. Schweiz Arch Tierheilkd 2005, 147:289–295.

34. Kriss T, Kriss V: Equine related neurosurgical trauma: a prospective series
of 30 patients. J Trauma 1997, 43:97–99.

35. Cole FL, Hodgson DR, Reid SWJ, Mellor DJ: Owner reported equine health
disorders of an Australia-wide postal survey. Vet J 2008, 83:490–495.

36. Ireland JL, Clegg PD, McGowan CM, McKane SA, Chandler KJ, Pinchbeck GL:
Comparison of owner-reported health problems with veterinarian
assessment of geriatric horses in the United-Kingdom. Equine Vet J 2012,
44:94–100.

37. Fureix C, Jégo P, Henry S, Lansade L, Hausberger M: Towards an
ethological animal model of depression? A study on horses. PLoS ONE
2012, 7(6):e39280. doi:10.1371/journal.pone.0039280.

38. Mills D, Alston R, Rogers V, Longford N: Factors associated with the
prevalence of stereotypic behaviours amongst Thoroughbred horses
passing through auctioneer sales. Appl Anim Behav Sci 2002, 78:115–124.

39. Boissy A, Manteuffel G, Jensen MB, Moe RO, Spruijt B, Keeling LJ, Winckler C,
Forkman B, Dimitrov I, Langbein J, Bakken M, Veissier I, Aubert A:
Assessment of positive emotions in animals to improve their welfare.
Physiol Behav 2007, 92:375–397.

doi:10.1186/1746-6148-9-209
Cite this article as: Lesimple et al.: Comparison of clinical examinations
of back disorders and humans’ evaluation of back pain in riding school
horses. BMC Veterinary Research 2013 9:209.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Lesimple et al. BMC Veterinary Research 2013, 9:209 Page 9 of 9
http://www.biomedcentral.com/1746-6148/9/209


	Abstract
	Background
	Results
	Conclusions

	Background
	Methods
	Animals
	Study 1: practitioner evaluation
	Study 2: static electromyographic evaluation

	Back health evaluation methods
	Manual palpation
	Static surface electromyogram (sEMG)

	Questionnaire
	Terminology
	Statistical analyses

	Results
	Comparison between practitioner and questionnaire evaluations
	Manual palpation
	Questionnaire evaluation
	Comparison between manual palpation and questionnaire results

	Comparison between sEMG and questionnaire evaluations
	sEMG evaluation
	Questionnaire evaluation
	Comparison between sEMG and questionnaires results

	Towards a riding school culture?

	Discussion
	Methodological considerations
	Discrepancies between clinical and subjective evaluations

	Towards better practices

	Conclusions
	Consent
	Competing interests
	Authors’ contributions
	Acknowledgements
	References

