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Abstract
Background: Dental disease is a common but often under-recognised con-
dition in horses, possibly due to an inability to recognise clinical signs of
oral discomfort. Some dental disorders are reportedly more painful than oth-
ers, but there is no current metric by which dental pain can be objectively
assessed. This study aimed to determine whether a facial expression-based
pain scale offered an objective and reliable method for assessing den-
tal pain in horses. It was hypothesised that dental disorders affecting the
periodontium would produce high pain scores.
Methods: Twelve horses with dental disease were evaluated for pain using
a numerical rating scale (NRS) and a horse grimace scale (HGS) by blinded
observers using still, lateral photographs.
Results: Interobserver reliability was poor across all observers when both the
NRS (intraclass correlation coefficient [ICC] = 0.36) and the HGS (ICC = 0.27)
were used in horses with dental disease. The highest mean scores were given
for horses with equine odontoclastic tooth resorption and hypercementosis
(EOTRH) and periodontal disease (PD).
Limitations: This study has a small sample size of both horses and question-
naire respondents, and the respondent demographics are not representative
of the wider veterinary population Furthermore, no positive or negative
controls were used for the pain scoring.
Conclusions: The results of this study indicate the unreliability of tools
designed for identifying acute pain for assessing chronic pain, such as dental
pain. A more dental-specific ethogram is required to accurately identify den-
tal pain in horses. Both the NRS and HGS produced the highest mean scores
for EOTRH and PD, supporting existing literature that these conditions are
associated with more obvious signs of pain.
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INTRODUCTION

Dental disease is one of the most common chronic
healthcare conditions in domesticated animals,
including horses.1–3 However, its presence is often
missed, possibly as it is less visible than other chronic
health conditions, such as orthopaedic disorders.

Clinical signs of dental disease can be difficult
for horse owners to identify. Quidding, halitosis and
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external facial swellings are associated with dental dis-
ease in horses but are not present in many cases.4,5

Some clinical signs may go unrecognised for many
months before diagnosis, with horses often reported as
‘asymptomatic’, and significant dental pathology diag-
nosed only during routine dental assessments.6,7 Den-
tal disease can result in changes in both general and
ridden behaviour, although these changes can be sub-
tle in nature, are not specific to dental disease,8,9 and
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may only be recognised by owners retrospectively.6

Therefore, the diagnosis and treatment of dental dis-
ease often relies on regular, routine oral examinations
by a veterinarian or dental technician.

Owners have confidence in their veterinarian’s
ability to accurately recognise pain, although many
equine veterinarians consider their ability to recognise
and quantify pain to be insufficient.11–13

Behavioural changes serve as reliable indicators of
pain or discomfort in horses,14 and the same is likely
true for oral pain.10 However, the evolutionary advan-
tage conferred by prey animals displaying minimal
signs of pain may contribute to more subtle changes in
behaviour in horses experiencing pain or an absence
of such behaviours in the presence of a predatory
species such as humans.15 Behavioural changes may
therefore be easily missed by owners and clinicians
alike.16,17

Changes in facial expression are considered the
most consistent expression of pain in people, often
revealing that a person is experiencing pain even when
asked to conceal it. Pain in people is characterised
by lowering of the eyebrows, narrowing of the eyes,
wrinkling of the nose and raising of the upper lip.18

Similarly, pain-related facial action units (FAUs) have
been identified in other species, including horses and
donkeys,19–21 resulting in the development of various
grimace scales.22–24 These pain coding systems have
proven to be valuable tools for assessing pain in clin-
ical settings, being quick to perform and with good
interobserver reliability, even in operators with little
training.25

Grimace scales and facial expressions have been
used to detect orofacial pain in a number of vet-
erinary species, and various facial coding systems
have been developed for human use, including for
the detection of pain in non-verbal or cognitively
impaired individuals.26–29 The horse grimace scale
(HGS) has undergone further validation and has been
used to assess oral health and dental disease in
horses.30,31 Dental disorders involving the periodon-
tium, such as equine periodontal disease (PD) and
equine odontoclastic tooth resorption and hyperce-
mentosis (EOTRH), are reported as being extremely
painful conditions, with the potential to negatively
impact quality of life.32,33 However, there are cur-
rently no existing studies objectively comparing pain
associated with different dental disorders in horses.

The first objective of this pilot study was to recruit
hospitalised horses with a range of dental pathologies
and compare the inter- and intraobserver variabil-
ity of the HGS with that of a numerical rating scale
(NRS) when used by blinded individuals with varying
levels of clinical experience. It was hypothesised that
the HGS would offer better inter- and intraobserver
reliability than an NRS, regardless of operator expe-
rience, and could therefore improve objectivity when
assessing pain in dental patients.

The second objective was to compare pain scores
between individual horses to determine any possible
correlation between specific dental disorders and pain
scales. An improved understanding of which dental

disorders are associated with higher pain scores could
help clinicians target treatment towards dental pathol-
ogy more likely to be responsible for pain, particularly
where multiple lesions are identified.

MATERIALS AND METHODS

Animal selection

Twelve horses admitted to a UK referral hospital for
exodontia between August 2022 and January 2023
were selected for inclusion in this study. These horses
had no known comorbidities and no history of anal-
gesic use within the previous 2 weeks. Horses not
accustomed to being stabled or with a history of
stereotypical behaviour were excluded from the study
for observer safety and due to the potential impact
of other negative emotional states on HGS scores.34

As the HGS has undergone some previous validation
in horses with dental disease30 and the objective of
this study was to compare the reliability of the HGS
between observers, the decision was taken not to
include a control population of horses without dental
disease.

Dental disease

All dental diagnoses were made or confirmed (for
referred cases) by a specialist in equine dentistry
(EVDC diplomate) based on a detailed oral examina-
tion, including oroscopy (Storz Telepak) and radiogra-
phy. Horses were subsequently divided into categories
on the basis of their diagnosis.

Pain scoring in situ

Horses were evaluated prior to any treatment being
undertaken (all diagnostics had been performed on a
previous occasion). After admission, the horses were
placed in a quiet stable for a minimum of 30 minutes to
acclimatise. Haynets and a grille that had been placed
over the door to minimise external distractions were
removed while the horses were assessed, as both had
been shown to interfere with the ability to accurately
observe horses during initial methodology trials. This
was deemed sufficient for most horses to settle into a
normal resting cycle.14

A single observer then entered the stable and
remained present for a 10-minute period of quiet
observation, during which pain scoring was con-
ducted using an NRS, the equine Utrecht University
facial assessment of pain (EQUUS-FAP) tool35 and the
HGS.23 All horses were assessed in situ by the same
researcher throughout the study (Master’s research
student and resident in equine dentistry, AS). The
researcher was not blinded to the diagnoses. For the
NRS, horses were scored between 0 (no pain) and 5
(severe pain). For the HGS, six FAUs were assigned a
score of 0 (not present), 1 (moderately present) or 2
(obviously present), resulting in a maximum possible
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score of 12. Similarly, individual parameters were given
a score between 0 and 2 using the EQUUS-FAP, with a
maximum possible score of 24.

The EQUUS-FAP has been shown to have poor
interobserver reliability in horses with chronic pain,
including dental disorders,36 and pilot observations
in the development of the EQUUS-FAP suggested that
remote assessment by video footage was inadequate
for using the scale.21 The HGS can be performed on
still images, lending itself more readily to blinded
evaluation by remote observers30,37; hence, only this
scale was included in the questionnaire in the latter
part of the study.

Obtaining images

At the end of the observation period, multiple still, lat-
eral photographs of the animal in a resting position,
which was representative of its appearance during
the observation period, were obtained using a 12-
megapixel camera (iPhone XR iOS 16.1.1, Apple) in a
well-lit area, at a distance of approximately 1 m from
the animal. One image was selected at random by
a blinded individual not involved with the study, to
minimise bias.

Questionnaire development

Photographs were compiled into a questionnaire
using Jisc (www.jisc.ac.uk). The respondents were
asked to evaluate the images and provide a score using
an NRS ranging from 0 (no pain) to 5 (severe pain).
Pain scoring was immediately repeated on the same
images using the HGS. All respondents were provided
with a chart demonstrating how to score each FAU.
The respondents were blinded to the diagnoses of the
horses.

The questionnaire was distributed via email to
equine veterinarians, registered equine veterinary
nurses (REVNs) and final-year veterinary students
(equine track). Five first-opinion equine practices and
advanced practitioners in equine dentistry known to
the primary researcher were contacted, in addition to
University of Nottingham clinicians and students and
both the referral and first-opinion clinicians of the
practice in which the study was conducted. Purposive
sampling was chosen to ensure respondents repre-
sented a range of different levels of clinical experience.
The respondents were also asked to indicate what per-
centage of their caseload consisted of dentistry (less
than 10%, 10%‒25%, 25%‒50% or over 50%) and rate
their confidence in assessing dental pain (‘not confi-
dent’, ‘somewhat confident’ or ‘very confident’). The
respondents were not asked to specify whether they
had prior experience using the HGS.

Data analysis

Questionnaire data were extracted from JISC, organ-
ised in an Excel spreadsheet and then imported

into R (Rv4.2.1, R core team 2022) for further anal-
ysis. The six-point NRS (0–5) was converted by
multiplying each value by a factor of 2.4 to per-
mit direct comparison with the HGS scores. The
respondents were categorised into the following
groups for data analysis: veterinarians qualified
for 10 years or less, veterinarians qualified for over
10 years, veterinary students and veterinary nurses.
Further data analysis was undertaken for veteri-
narians, comparing specialists and first-opinion
practitioners.

The variation around the mean was calculated and
used to determine the coefficient of variation (CoV).
The Wilcoxon-signed rank test was used to compare
the CoV between scales, including all responses for
each horse and for individual groups.

Mixed-effect logistic regression was used to com-
pare the scores given to each horse by each group on
each scale. The explanatory fixed effect variable was
‘group’, and the horse was used as the predefined ran-
dom effect. Whether groups had a statistically signif-
icant difference was determined by deriving p-values
(significance set for p < 0.05) using Satterthwaite
approximations.38

Interobserver reliability was assessed using intra-
class correlation coefficients (ICCs). This analysis was
performed using Excel (Microsoft).

RESULTS

Respondent characteristics

A total of 31 respondents (22 veterinarians, four
veterinary students and five REVNs) completed the
questionnaire, with an estimated response rate of 15%.
Of the 22 veterinarians, 10 (45.5%) estimated their
dentistry caseload to be less than 10%, eight (36.4%)
estimated their dentistry caseload to be 10%‒25%, a
single respondent (0.05%) estimated that they had a
dentistry caseload of 25%‒50%, and three (0.14%) esti-
mated they had a dentistry caseload of more than 50%.
Of the respondents with a dentistry caseload of less
than 10% (n = 10), seven of these (70%) were special-
ists in fields other than equine dentistry. Twenty-three
respondents (74.2%) self-reported as ‘somewhat confi-
dent’ in their ability to assess dental pain, six described
themselves as ‘not confident’ (19.4%) and only two
(6.5%) described themselves as ‘very confident’. The
two respondents who reported being ‘very confi-
dent’ in assessing dental pain were veterinarians with
over 10 years of clinical experience and a large dental
caseload (over 50%) or a further qualification in equine
dentistry.

Dental disease

The cases included cheek tooth fracture (n = 5),
periapical infection (non-fractured cheek tooth) (n =
3), PD (n = 1), EOTRH (n = 1) and developmental
disorders (n = 2).
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T A B L E 1 Mean observer scores for different dental disorders
using the horse grimace scale (HGS) and a numerical rating scale
(NRS)

Dental pathology HGS NRS

Tooth fracture (n = 5) 5.50 2.03

Periapical infection (n = 3) 5.03 2.35

Periodontal disease (n = 1) 6.65 2.70

EOTRH (n = 1) 6.80 3.38

Developmental disorders (n =
2)

3.98 1.51

Note: The maximum total scores for the HGS and NRS are 12 and 5,
respectively.
Abbreviation: EOTRH, equine odontoclastic tooth resorption and hyperce-
mentosis.

Interobserver reliability

There was no significant difference in the CoV in the
scores between first-opinion veterinarians and spe-
cialists (p = 0.8), specialists and other (defined as
veterinary students and REVNs) (p = 0.7) and first-
opinion veterinarians and other (p = 0.7) for either
scale. This means that members of each of these
groups tended to score around the mean.

There was a statistically significant difference in the
NRS scores between veterinarians qualified for more
than 10 years and those qualified for less than 10
years (p < 0.001), with veterinarians qualified for less
than 10 years tending to give higher subjective scores
than those qualified for more than 10 years. There
was no significant difference between specialists and
first-opinion veterinarians (p = 0.1).

There was no significant effect of experience
(expressed as years from graduation) on the HGS.
There was a statistically significant difference in NRS
scores between those who had graduated more than 10
years ago (reference) and those who had graduated 1‒2
years (p = 0.002) or 5‒10 years (p < 0.001) ago. How-
ever, there was no difference between those who had
graduated more than 10 years ago and those who had
graduated 3‒5 years ago (p = 0.2).

The ICC for all respondents was 0.36 for the NRS
and 0.26 for the HGS, indicating poor reliability for
both scales (<0.50) across all observers.39 The relia-
bility between the NRS and the HGS was poor for
non-specialists, but both the NRS and HGS performed
similarly (NRS = 0.36 and HGS = 0.36). When compar-
ing the ICC for specialists, the ICC was 0.35 using the
NRS and 0.19 using the HGS, suggesting that the HGS
was even less reliable than the NRS in this particular
group.

Comparison of scores and dental pathology

The mean scores for each condition according to the
HGS and NRS are listed in Table 1. EOTRH resulted
in the highest mean pain score using both the NRS
(3.38/5) and the HGS (7.56/12), followed by PD (2.70/5
for the NRS and 6.65/12 for the HGS).

DISCUSSION

Various tools have been developed for assessing pain
in horses,25 but many of these require further vali-
dation to determine their reliability in different pain
states before they can be accepted for use in clini-
cal practice. Despite the prevalence of dental disease
in horses, many cases still go unrecognised, possi-
bly because these horses do not display the ‘typical’
clinical signs associated with dental pathology.4–7

The results of this study indicate that respondents
in each group tended to score closely around the
mean, regardless of whether the NRS or the HGS
was used. These findings are similar to previous
studies, where NRSs were able to discriminate well
between extremes.40 However, unlike previous studies,
the results of this study demonstrate poor reliability
between observers using both the NRS and the HGS.
ICC was poorer for the HGS compared to the NGS in
all groups. Blinded observers in previous studies using
the HGS have been trained in its use.30,37 One pos-
sible explanation for the poorer ICC reported in this
study may be that the untrained observers used the
HGS as an NRS rather than assessing each FAU sepa-
rately, resulting in a greater score variation than with
a smaller (0–5) scale. The results were not analysed to
determine whether interobserver reliability improved
towards the end of the questionnaire as respondents
became more familiar with the scale. Training in the
use of the HGS may have improved the consistency of
scores, although the amount of training deemed suffi-
cient to accurately apply the HGS is still unknown, and
may be variable dependent on the individual and their
familiarity with horses.23,37,41,42

A previous study undertaken by Coneglian et al.30

demonstrated reduced HGS scores in horses undergo-
ing routine odontoplasty, with significant agreement
between four observers based on still photographs.
It would perhaps be expected that horses with severe
dental disease necessitating exodontia would show
greater outward signs of discomfort than those under-
going routine odontoplasty, resulting in more obvious
alterations in facial expression. This study, which
used a greater number of observers of different lev-
els of clinical experience, contradicted these earlier
findings. This further highlights the challenges in
accurately and objectively assessing dental pain in
horses. It may be that horses with dental pathology do
not display facial expressions of pain that are recog-
nisable to clinicians, particularly in the presence of an
observer, or that clinicians lack the skills to accurately
evaluate FAUs without further training, particularly as
these could be mistaken for other negative emotional
states.34,43

There was a trend towards lower scores using the
NRS in veterinarians with more than 10 years of
experience. This may suggest that a process of desen-
sitisation occurs in veterinary professionals when
repeatedly exposed to pain and suffering, as has been
demonstrated in human healthcare providers.44,45

Veterinarians with board certification are more likely
to provide lower pain scores for various common
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disorders and surgical procedures in horses than
those without board certification.11 This is perhaps
unsurprising, as those working at the referral level
are likely to have greater exposure to patients with
more painful conditions, such as colic, or surgical
cases. However, the results of this study did not show
any significant difference between specialists and
first-opinion practitioners.

Seventy-four percent of respondents were ‘some-
what confident’ in their ability to recognise dental
pain in horses, which is similar to the results of prior
studies in the veterinary literature.11,13,46 While not
investigated as part of this study, an individual’s self-
confidence in recognising pain may not necessarily
influence pain scores or the provision of analgesia.47

Limitations

One significant limitation was the small sample size
of 12 horses and the limited number of respondents.
Additionally, there was a significant bias towards vet-
erinarians working at the referral level, so the results
may not reflect the breadth of the profession. However,
there was a relatively equal number of specialists (n =
10) and first-opinion practitioners (n = 12), permitting
direct comparison between groups.

Additionally, while those completing the question-
naire were blinded to the exact diagnosis, they were
aware that the questionnaire aimed to evaluate pain in
horses with dental disease. As such, it is possible that
scores were influenced by the participants’ percep-
tions of dental pain compared with other conditions.

The in situ scorer was aware of the exact diagno-
sis of the horses included in the study. It is possible
that preconceived notions regarding the degree of pain
associated with different dental disorders could result
in bias.11,47 While there was no significant difference
between in situ HGS scores and the average HGS
scores given by blinded observers, given the poor over-
all reliability of the HGS in this study, it cannot be
concluded that using the HGS helps overcome such
biases.

No controls were used in this study, as the HGS
has undergone previous validation in horses with
dental disease30 and the primary goals of this study
were to assess the interobserver reliability of the scale
and compare scores across different dental disorders.
However, it must be acknowledged that the partici-
pants in this study were untrained in using the HGS. As
such, the inclusion of control animals without dental
disease may have been valuable.

Although horses included in study had no known
comorbidities, one significant limitation of grimace
scales is that it they are not pain specific.23,37,30 It
may be that more dental-specific indicators of pain
are needed to accurately evaluate dental patients. A
dynamic scoring system may improve interobserver
reliability and eliminate potential bias associated with
obtaining and evaluating still images.41 Yawning and
teeth grinding were frequently observed by the in
situ observer. These behaviours are associated with

changes in sympathetic tone and have been included
in other pain-scoring systems to monitor acute, head-
related pain.21 However, the same scale is less reliable
for the assessment of chronic pain, including dental
disease.36

Determining whether certain behaviours are more
frequently observed in horses with dental pain com-
pared to other painful conditions (positive controls) is
also needed, as their inclusion could help improve the
sensitivity of pain scales in horses with dental disease.

The presence of an observer may impact certain
behaviours.15 Remote assessment of video footage
would possibly permit more accurate assessment and
cataloguing of behaviours seen in horses with den-
tal disease. However, not all clinical settings provide
the opportunity for remote assessment, particularly in
an ambulatory environment. As the authors feel it is
important that tools designed for evaluating pain are
validated in a setting reflecting their intended use, the
decision was taken to obtain images in situ rather than
via remote assessment.

CONCLUSIONS

EOTRH resulted in the highest mean pain score using
both scales, followed by PD. EOTRH is a progressive
condition in horses, with the resulting development
of painful PD negatively impacting quality of life.48–50

While the reliability between observers was poor for
both scales, a trend towards higher scores for the
horses with these conditions may support the exist-
ing literature that conditions affecting the periodon-
tium are among the most painful dental disorders in
horses.51 However, only a small number of horses were
included in the study, with a bias towards horses with
dental fractures. Further studies on a larger population
of horses using a more reliable method for assessing
pain will add further information on this issue.

The results of the questionnaire indicate that vet-
erinarians are generally confident in their ability to
recognise dental pain in horses. However, the poor
interobserver reliability of both the NRS and the HGS
suggests that veterinarians lack the tools with which
to objectively measure pain and that there is little
agreement between different veterinary profession-
als. Furthermore, there appears to be the possibility
of desensitisation to pain with increasing experience.
Veterinarians should be mindful of this.

Overall, this study indicates that the HGS may not be
an appropriate tool for objectively detecting or mea-
suring dental pain in horses by untrained observers.
Therefore, further work is needed to better under-
stand the behaviours of horses with dental disease and
develop tools for evaluating dental pain in a clinical
setting.
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