The Veterinary Journal 236 (2018) 72–79

Contents lists available at ScienceDirect

The Veterinary Journal
journal homepage: www.elsevier.com/locate/tvjl

Invited review

Measuring pain in dogs and cats using structured behavioural
observation
J. Reida,* , A.M. Nolanb , E.M. Scottc
a

NewMetrica Ltd., 19 Woodside Place, Glasgow G3 7QL, UK
Edinburgh Napier University, Sighthill Campus, Sighthill Court, EH 11 4BN, UK
c
School of Mathematics and Statistics, 15 University Gardens, University of Glasgow, Gl2 8QW, UK
b

A R T I C L E I N F O

Article history:
Accepted 19 April 2018
Keywords:
Cat
Dog
Health-related quality of life
Measurement
Pain

A B S T R A C T

The contemporary approach to pain measurement in people and animals seeks to measure the affective
(emotional) component of the pain experience using structured questionnaires with formal scoring
methodology. Chronic pain has wide-ranging impacts which affects the quality of life (QOL) of the
individual, whether that is a person or an animal. Accordingly instruments to measure chronic pain are
designed to measure its impact on QOL and are called health-related quality of life (HRQL) instruments. In
veterinary science instruments to measure pain are based on behavioural observation by the veterinary
surgeon/nurse in the case of acute pain and by the owner in the case of chronic pain. The development of
HRQL instruments is an expanding ﬁeld in veterinary science, not just for the measurement of pain, but
for other chronic diseases, and it has a wide application in pharmaceutical research and clinical practice
to improve patient care. This review highlights the challenges involved in creating such measures for
dogs and cats, seeking to provide the reader with an understanding of their development process. It then
provides an overview of the current status with regard to acute and chronic pain measurement.
© 2018 Elsevier Ltd. All rights reserved.

Introduction
Our ability to measure pain in a valid and reliable way is a
crucial component of effective pain management. Furthermore the
current emphasis on evidence-based veterinary medicine requires
that appropriate measures of clinical impact are developed and in
that regard it is essential that instruments to monitor pain
effectively in an individual, while providing data to enable the
selection of treatments with known efﬁcacy and impact are
developed. In veterinary medicine, many pain scales have been
constructed on an ad hoc basis, but the importance of applying
rigorous methods to the development and testing of pain measures
in order to ensure their validity and reliability is now recognised.
Pain
Pain is a multi-dimensional experience with sensory (discriminative), evaluative and affective (emotional) components; it is an
abstract construct, like happiness, that is not directly measurable.
Sensory and evaluative components tell us when and where the
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pain occurs, how intense it is and whether it is associated with a
mechanical or thermal insult. Historically, intensity was the focus
of pain measurement in human and veterinary medicine, but the
contemporary approach to pain measurement focuses on the
affective dimension which describes pain’s unpleasantness, ‘how it
makes you feel’. The unpleasant feelings we experience cause the
suffering we associate with pain. It has been suggested that a more
comprehensive understanding of animal pain, and, in particular
the affective component, may be of fundamental importance to the
development of treatments for chronic and neuropathic pain
(Flecknell et al., 2008).
If pain is considered to be an entirely subjective experience,
valid measurement must attempt to access that subjective
perception. Dawkins (2004) described animal behaviour as the
expression of the emotions’. According to Grifﬁn (1992) if we
recognise that we can make useful and generally correct
assumptions about the feelings of other people through observation of their behaviour, then it is clear that animal behaviour could
equally be used to provide evidence for their mental experiences.
In support of this, work has shown that inexperienced raters may
be able to identify, with good agreement, subjective states in pigs
(Wemelsfelder et al., 2001) and personality traits in dogs
(Svartberg and Forkman, 2002)
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Similarly, observer assessments of cats' behaviour (e.g. aggressive, playful, sociable) were found mainly to be valid and reliable
(Mendl and Harcourt, 2000). Additionally, work done by WisemanOrr et al. in which they conducted semi-structured interviews with
owners showed that owners are capable of reporting behavioural
styles that signiﬁed the ‘hidden' emotional or subjective states of
their dogs, and could identify degrees of and changes in these
subjective states (Wiseman-Orr et al., 2004). In addition researchers have suggested that in the course of their domestication dogs,
which have evolved along with man over many thousands of years,
have been selected for certain social-cognitive abilities that
expedite their communication with humans, so that dogs can
interpret human social cues and react accordingly with signals that
humans are able to interpret (Soproni et al., 2001; Albuquerque
et al., 2016; Nagasawa et al., 2009). This ability for man and dog to
communicate means that the dog is a good candidate for the
development of instruments to measure pain that depend upon
subjective judgement. In contrast the cat has a more independent
character and unlike the dog, has not been genetically selected as a
companion for man or to work with man, making pain measurement potentially more challenging in this species.
Measuring pain
Given the longstanding focus on measuring only the intensity of
pain it is hardly surprising that the use of objective measures has
been extensively investigated over the years (Morton and Grifﬁths,
1985; Chapman, 1989; Bateson, 1991). Although these are useful in
experimental situations, their use in the clinical situation has been
disappointing. Apart from the need for equipment which may not
be to hand in a veterinary practice, measures such as heart rate,
respiratory rate and pupil dilation have been demonstrated to be
unreliable in the dog in a clinical setting (Holton et al., 1998a,
1998b) and it is generally accepted that changes in hormonal
markers such as cortisol are not speciﬁc for pain (Morton and
Grifﬁths, 1985). However more recently attention has focused on
force plate/gait analysis and activity monitors as objective
measures of chronic orthopaedic pain with evidence of their
usefulness in certain circumstances (Klinck et al., 2017).
The end product of the development of pain measures is often
described an as instrument, typically in the form of a structured
questionnaire. Instruments that measure how people feel are
increasingly valued as outcome measures in human medicine
(Emery et al., 2005) and are likely to become so in veterinary
medicine as suitable instruments become available. The purpose of
this review is to provide the reader with an appreciation of the
signiﬁcant challenges involved in the creation of such pain
measures for animals and an understanding of their development
with special reference to the dog and cat, so that when faced with a
choice of instruments to choose from, veterinary surgeons can
make a value judgement as to which to choose for their purpose, be
that for clinical monitoring or for research.
The challenges of measuring pain
Species and breed differences
Behavioural disturbances have been recognised as potential
indicators of pain in animals for many years (Morton and Grifﬁths,
1985; Mathews, 2000; Rutherford, 2002; Wiseman et al., 2001).
According to Wiseman-Orr (2005) these include changes in
demeanour, aggressiveness, submissiveness, fearfulness, restlessness, lethargy, activity, inquisitiveness, vocalisation, self-mutilation, appetite, drinking, urination, grooming and social behaviour.
Nevertheless each species will manifest its own pain-related
behaviours or behavioural disturbances which are unique, which
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means that they cannot be applied to another species. Breed
differences will also affect pain behaviour. Accordingly instruments to measure pain must be developed for individual species
(and sometimes these must be condition-speciﬁc) and, in some
cases, must be sensitive to individual differences.
Use of a proxy
Self-report is the ‘gold standard’ in assessing human pain, but
some people are unable to self-report effectively, for example,
infants and those with cognitive impairment. In such cases carers
and parents have been used as observers, in order to recognise and
interpret behavioural indicators of pain (McGrath et al., 1998; van
Dijk et al., 2000; Kappesser and Williams, 2002; Prkachin et al.,
2002; Stallard et al., 2002). Similarly in veterinary practice
reporting of acute pain-associated behavioural changes by a
veterinary surgeon or nurse has been the focus of acute pain
assessment research in dogs and cats (Firth and Haldane, 1999;
Reid et al., 2007; Holopherne-Doran et al., 2010; Brondani et al.,
2011, 2013; Reid et al., 2017a, 2017b). However in canine chronic
pain, recent studies have highlighted that the owner is the
preferred proxy rater because behavioural changes may be so
subtle and gradual in onset that they are apparent only to someone
very familiar with the individual animal (Flecknell, 1986). Similarly
with chronic pain compared with acute pain, these subtle
behavioural changes may not be obvious in a clinical setting
where they may be masked by fear, excitement or anxiety
associated with the unfamiliar environment. Inter-observer
variability is not an issue when the owner is the only person
consistently completing the assessment.
Respondent bias
Respondent bias is a threat to the valid measurement of pain by
a proxy. For example, if scoring a dog with a cruciate repair shortly
after surgery, a veterinary practitioner who has him/herself
undergone similar surgery may be affected by that experience
and score the pain more severely than him/herself would
otherwise have done. This is compounded in chronic pain by
the complexities of the human animal bond. Consciously or
unconsciously an owner may bias their responses for several
reasons, including fear of the veterinary surgeon suggesting
euthanasia. Respondent bias can be reduced with comparative
methods which use expert judgement to scale the value of each
item response in advance. The result of this is that when the
questionnaire instrument is used, the extent to which each
response option represents the ‘right’ or ‘wrong’ answer is to some
extent hidden from the respondent, thus making biased responding more difﬁcult (McColl et al., 2001).
Developing an instrument that is scientiﬁcally robust and ﬁt for
purpose
This is without doubt the greatest challenge of all, regardless of
whether the instrument measures pain in animals or man. Our
medical colleagues have addressed this challenge over the last two
decades by using psychometric methods which were ﬁrst used in
psychiatry to measure intangible constructs, such as anxiety and
depression, using formally-assessed structured questionnaires.
The methods used to create psychometric instruments are well
established and comprise three phases (Streiner and Norman,
2008; Abell et al., 2009).
Phase 1 involves the identiﬁcation of measurement objectives,
classiﬁcation of the target population, and the development of an
initial collection of items for possible inclusion in the instrument.
In phase 2, appropriate items are selected from the initial item pool
and these are then subjected to expert validation. An instrument is
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constructed using the validated items with consideration given to
layout, response options for the items, instructions for use and
other details of administration. The resulting prototype is pretested with a group of target respondents to ensure that they can
use the instrument correctly and without difﬁculty. Phase 3
comprises a ﬁeld-test of the instrument to assess its key
psychometric properties — validity, reliability and responsiveness
to clinical change over time, if the instrument is designed to
measure such change.
Validity (criterion, content and construct)
Validity provides evidence that the instrument is measuring
what it is intended to measure and is the most fundamental
property of an instrument (Streiner, 1993; Jensen, 2003).
Criterion validity. Criterion validity is the agreement of a new
instrument with some existing ‘gold standard’, but when that does
not exist, evidence can be gathered to support concurrent criterion
validity (comparison with a validated measure of a related
construct) or predictive criterion validity where performance of
the new measure successfully predicts that of a later measure.
Content validity. Content validity relates to the appropriateness
and completeness of the items comprising the instrument and if
the items cover all the relevant aspects being measured with no
extraneous features included then that is evidence to support
content validity. Traditionally established using subjective expert
judgement, the quantiﬁcation of content validity has been
introduced in human medicine and the social sciences (Polit
and Beck, 2006). Relevant experts are asked to rate the relevance
and clarity of items using a rating scale, and those ratings are used
to calculate a content validity index (CVI) for each individual item
on the scale, providing objective information to guide researchers
in revising, deleting, or substituting items. This approach has
recently been described in veterinary medicine (Noble et al., 2018).
Construct validity. Construct validity can be assessed in several
ways, one of which is factorial validity. Factor analysis is a
statistical technique that identiﬁes the correlations between
responses to the items of an instrument, clustering these into a
smaller group of ‘factors’ to produce a factor model. Factorial
validity is demonstrated if an interpretable factor model ﬁts the
construct that the instrument was designed to measure (Feinstein,
1987; Nunnally and Bernstein, 1994; Floyd and Widaman, 1995;
Johnston, 1997). In a ‘known-groups’ approach to construct
validation, predictions are made about how scores obtained
with the instrument will differ between groups, such as healthy
and sick animals, or will reﬂect disease burden, and these
predictions are tested (Streiner, 1993; Johnston, 1997). For
example, by showing that pain scores rise and fall predictably
over time following surgery (Morton et al., 2005).
Reliability
A reliable instrument will produce the same score when an
unchanging subject is measured at two time points by the same
observer (repeatability/intra-rater reliability), or when two people
measure the same subject at one time (reproducibility/inter-rater
reliability) (Streiner and Norman, 2008). Inter and intra-rater
reliability are good ways to estimate reliability when the measure
is an observation, but frequently another form of objective reliability
testing called internal consistency, measured by Cronbach’s Alpha, is
used to assess the consistency of results across items in the
questionnaire (Tavakol and Dennick, 2011). If an instrument is valid
then it is likely also to be reliable, but it may be highly reliable yet lack
validity because it is measuring something other than that which it
was intended to measure (Fallowﬁeld, 1990).

Responsiveness
Responsiveness in a clinical instrument is that property which
makes sure that the instrument can detect differences in health
status that are important to the clinician or to the patient and these
need not be statistically signiﬁcant. In that context, the nature of
the measurement provided by an instrument is important and is
determined by the construction of the response options to any
item. Response options are an important consideration in
instrument development since, if their answers to items in the
questionnaire are likely to lie on a continuum, it is important that
respondents have the opportunity to answer in this way to ensure
minimum loss of information and to minimise error (Streiner and
Norman, 2008). Response options to an item may be binary such as
yes/no, or may be more complex, e.g. ordinal or Likert, or
continuous (Streiner and Norman, 2008). The resulting measurement may have nominal, ordinal, interval or ratio scale properties.
A nominal scale which simply records into which category a
response falls provides the least information. Ordinal and interval
level measurements are both practicable and desirable for the
assessment of pain. An ordinal scale, such as a 0–10 numerical
rating scale is rather general but may offer the precision required,
although it is important to be aware that, if the ordered categories
are broad, the scale’s sensitivity and responsiveness to change may
be compromised. An interval level scale, an example of which is a
Celsius temperature scale as measured by a thermometer, is more
demanding to create, but provides more precise measurement
(Morton et al., 2005; Scott et al., 2007).
Utility
Utility refers to the instrument’s ‘user friendliness’ which
means that for the owner it must be short, quick and easy to
complete and not require lengthy training. For the clinician it must
be easy to administer, score and interpret. An instrument that is
valid and reliable, but lacking in utility is of little use in the clinical
arena (Teasdale and Jennett, 1974).
Acute pain
Historically simple unidimensional tools, namely the simple
descriptive scale (SDS), numerical rating scale (NRS) and the visual
analogue scale (VAS) have been employed in the measurement of the
intensity of acute pain. Although these tools are still in use to a certain
extent, Holton et al. (1998a, 1998b) showed that inter-observer
variability was unacceptable when three and four veterinarians
simultaneously scored pain on the day of and the day following
surgery in the dog, using the SDS, NRS and VAS. Furthermore these
scales are often not standardized and because they have a limited
number of response options they provide inadequate information,
especially when used to measure a complex construct like pain. In
contrast, multi-item or composite scales assess different components or aspects of a construct, making these much more suitable for
the measurement of pain. Currently available composite scales for
dogs and cats are shown in Table 1.
In veterinary practice, the practical worth of a pain assessment
instrument is markedly improved if the score can be linked to an
intervention level which guides the user as to whether or not an
animal requires analgesic treatment. The CMPS-SF for the dog,
both CMPS-Feline scales and the UNESP-Botucatu multidimensional composite pain scale for the cat have an intervention level
deﬁned.
The ‘Pain Face’
Although changes in behaviour have been recognised for many
years as the mainstay of acute pain measurement in animals, more
recently, facial expression has been described as a possible means
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Table 1
Currently available instruments to measure acute pain in dogs and cats.
Scale

Target
species

Behavioural
observations

Physiological
measurements

Validated Intervention level Ref.
derived

University of Melbourne Pain Scale
Glasgow Composite Measure Pain
Scale
CMPS – SF

Dog
Dog

Yes
Yes

Yes
No

Yes
Yes

4AVet
Colorado State acute pain scale

Dog & cat Yes
Dog
Yes

Yes
No

Yes
No

No
No

Colorado State acute pain scale

Cat

Yes

No

No

No

UNESP-Botucatu multidimensional
composite pain scale

Cat

Yes

Yes

Yes

Yes

Glasgow CMPS-Feline
Deﬁnitive Glasgow CMPS-Feline

Cat
Cat

Yes
Yes

No
No

Yes
Yes

Yes
Yes

of pain assessment in non-human animals. The mouse and rat
grimace scales (MGS and RGS) (Langford et al., 2010; Sotocinal
et al., 2011) are standardised facial coding systems developed by
recording changes in facial expression after application of a
noxious stimulus. Other scales have been developed in rabbits
(RbGS) (Keating et al., 2012) and in horses (Dalla Costa et al., 2014).
Furthermore facial components have been included in multidimensional pain measures for children where they have been
combined with behavioural and physiological parameters (Stevens
et al., 1996; Hand et al., 2010). Although at the time of writing the
authors are unaware of this technology being used in the dog, facial
expression has been incorporated in the CMPS-Feline with the
effect of increasing the sensitivity of the behavioural component
(Calvo et al., 2014; Holden et al., 2014; Reid et al., 2017a, 2017b).

No
Yes

Firth and Haldane (1999)
Reid et al. (2007)
http://www.newmetrica.com/acute-painmeasurement/
Holopherne-Doran et al. (2010)
http://www.vasg.org/pdfs/
CSU_Acute_Pain_Scale_Canine.pdf
http://www.vasg.org/pdfs/
CSU_Acute_Pain_Scale_Kitten.pdf
Brondani et al. (2011, 2013)
http://www.animalpain.com.br/assets/
upload/escala-en-us.pdf
Calvo et al., 2014
Reid et al. (2017a, 2017b)
http://newmetrica.com/acute-painmeasurement/

important (Rozenblum and Bates, 2013). Essential to that process is
an understanding of the patient’s subjective experience through
prospective clinical comparative effectiveness research (CER),
which according to the Federal Coordinating Council for Comparative Effectiveness Research1 is ‘the conduct and synthesis of
research comparing the beneﬁts and harms of different interventions and strategies to prevent, diagnose, treat, and monitor
health conditions in ‘real world’ settings’. The purpose of CER is to
assist multiple stakeholders including consumers, clinicians,
purchasers, and those concerned with policy to make educated
decisions regarding health care, to beneﬁt both individuals and the
general population (Dreyer et al., 2010).
Pivotal to CER is the measurement of HRQL.
Properties of HRQL Instruments

Chronic pain
The complexity of the pain experience is even greater when the
pain becomes chronic, because chronic pain in people interacts in a
complex way with a person’s emotional (social and psychological)
and physical well-being. Consequently, many human chronic pain
instruments are concerned primarily with the patient’s quality of
life (QOL). Quality of life is a widely used term in which it is
accepted that QOL is, like pain, a multi-dimensional construct that
is a uniquely personal emotional experience. Health-related
quality of life (HRQL) is the term given to those aspects of QOL
that change with ill-health and medical treatment.
Measuring HRQL
Health-related quality of life instruments are designed to
measure chronic pain’s wide-ranging impacts, and in doing so offer
a holistic approach to measurement of the pain experience as well
as treatment effects and side-effects. However, HRQL instruments
measure the impact of chronic disease whether or not that is
associated with pain and as early as 1993 social and medical
scientists recognised the need for valid HRQL measures for use in
clinical trials (Berzon et al., 1993). Since then a plethora of disease
speciﬁc instruments have been developed for this purpose in a
large number of human diseases and generic instruments have also
featured heavily in human clinical trials. Furthermore assessing
HRQL has become important for assessing the standard of care in
general medical practice (Tian-hui and Lu, 2005). Indeed, more
recently ‘patient-centred healthcare’ has highlighted that incorporating patients’ needs and views into healthcare delivery is

Instruments to quantify pain and HRQL can be used to measure
the difference between patients at a point in time (discriminative
purposes) or differences within a patient over time (evaluative
purposes). They can be speciﬁc, focusing on particular conditions
(disease speciﬁc), or they can be generic, designed for use in a
variety of contexts. Disease speciﬁc instruments may be more
sensitive to clinical change, but generic instruments are useful to
quantify a range of impacts related to disease and its treatment,
and may be the only choice when a patient has more than one
condition, a situation encountered commonly in veterinary
medicine (Mattin et al., 2014; Noble et al., 2018). Instruments
either generate a single index score which indicates that a patient
is better or worse (Brazier et al., 2017), or a proﬁle of scores which
offers more information and may be more sensitive to group
differences and to changes in health status over time (Streiner and
Norman, 1989).
These instruments may be particularly useful in situations
where carers have to make decisions regarding illness and pain in
animals that are not approachable, for example zoo animals.
Regular observation of these animals using a HRQL tool which
targets species-speciﬁc behaviours should highlight deviations
from the norm and indicate where further, more invasive
investigation is warranted.
In veterinary medicine a number of disease speciﬁc HRQL
instruments have been created for use in the dog to measure the
1
Federal Coordinating Council for Comparative Effectiveness Research, Report to
the President and the Congress, June 30 2009. http://www.reesfrance.com/en/IMG/
pdf/2009_cerannualrpt_light_.pdf (accessed 7 September 2017).
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Table 2
Health-related quality of life instruments for the dog and cat. References refer to initial development of the instrument.
Ref.

Target
Species

Type

Target condition

Number of
items

Scoring

Disease
speciﬁc (DS)
Generic (G)
Freeman et al. (2005)
Yazbek and Fantoni (2005)
https://avmajournals.avma.org/doi/abs/10.2460/
javma.2005.226.1354
Wojciechowska and Hewson (2005)
https://avmajournals.avma.org/doi/abs/10.2460/
ajvr.2005.66.1453
Budke et al. (2008)

Dog
Dog

DS
DS

Cardiac
Cancer

17
12

Single index
Single index

Dog

G

All

27

Single index

Dog

DS

5

Single index

Favrot et al. (2010)
https://www.ncbi.nlm.nih.gov/pubmed/20187912
Niessen et al. (2010)
https://onlinelibrary.wiley.com/doi/pdf/10.1111/
j.1939-1676.2010.0579mellitus
Zamprogno et al. (2010)

Dog

DS

13

Single index

Cat

DS

Spinal cord
injuries
Atopic
dermatitis
Diabetes
mellitus

29

Single index

Cat

DS

15

Single index

Lynch et al. (2011)
Noli et al. (2011)
https://www.ncbi.nlm.nih.gov/pubmed/21410569
Niessen et al. (2012)
https://onlinelibrary.wiley.com/doi/full/10.1111/
j.1939-1676.2012.00947
Freeman et al. (2012)
Lavan (2013)
https://www.sciencedirect.com/science/article/
pii/S1090023313001391
Reid et al. (2013)
Bijsmans et al. (2016)
http://journals.sagepub.com/doi/abs/10.1177/
1098612X166573865
Noli et al. (2016)
https://www.ncbi.nlm.nih.gov/pubmed/2729213
Freeman et al. (2016)
http://journals.sagepub.com/doi/full/10.1177/
1098612X16657386
Reid et al. (2017a, 2017b)
http://www.newmetrica.com/vetmetrica-hrql/
Noble et al. (2018)
http://www.newmetrica.com/vetmetrica-hrql/

Dog
Dog

DS
DS

Degenerative
joint disease
Cancer
Skin disease

21
15

Single index
Single index

Dog

DS

Diabetes
mellitus

29

Single index

Cat
Healthy
dog

DS
G

Cardiac
N/A

17
15

Single index
Single index

Dog
Cat

G
DS

All
Chronic kidney
disease

46
16

Proﬁle of scores in vitality, pain, distress, anxiety
Average weighted score

Cat

DS

Skin disease

15

Single item score

Healthy
cat

G

N/A

33 items

Proﬁle of scores in mobility, emotion, energy,
engagement, eyes, coat, appetite, ﬁtness

Dog

G

All

22 items

Cat

G

All

20

Proﬁle of scores in energy, happiness, comfort and
calmness
Proﬁt of scores in vitality, comfort and emotional
wellbeing

impact of chronic diseases which may or may not be associated
with pain (Table 2).
Chronic pain in companion animals
Orthopaedic pain
The incidence of chronic pain in companion animals is known to
be high with one in ﬁve dogs older than one year estimated to be
suffering from osteoarthritis (Johnston, 1997). Much research has
focused on measuring the pain associated with OA and because
changes in mobility are a major feature in the dog, tools have been
developed to measure functional changes, including locomotor
activity monitoring, kinetic evaluation and owner-report of
functional limitations. (Klinck et al., 2017). The latter are termed
clinical metrology instruments and include a range of tools
(Table 3).
Although it was not recognised until relatively recently the
incidence of OA in the cat is also high, but in contrast to the dog,
lameness is not a feature (Bennett and Morton, 2009). Despite that,
the Feline Musculoskeletal Pain Index (FMPI — 17 items, single
index score), a validated owner reported clinical metrology
instrument has been developed which focuses on functional
limitations associated with the disease (Zamprogno et al., 2010;
Benito et al., 2013). The reader should note that the references
supplied in Tables 2 and 3 refer to the initial development of these

OA measures only and other published studies are available, the
description of which is not included in this review. Many of these
related publications relate to validity of the individual instruments
and it is important to remember that validity is not determined by
a single statistic, but by a body of research that upholds the claim
that the instrument is valid for particular purposes, with deﬁned
populations and in speciﬁed contexts (Streiner and Norman, 2008).
Guidelines have been published for orthopaedic studies (Cook,
2014) which include a recommendation that at least one validated
functional outcome such as kinematics, kinetics, activity monitors,
and clinical metrology should be included, as well as at least one
observer reported QOL instrument, thus recognising the important
contribution of the latter.
Non-orthopaedic pain
Unfortunately, because of the high proﬁle associated with
orthopaedic disease, especially OA, there is a tendency to overlook
the fact that other chronic painful conditions are also commonplace in cats and dogs, including, but not restricted to, dental
disease, certain cancers and chronic inﬂammatory disease such as
otitis and bowel disease in dogs and cystitis in cats. Apart from
osteosarcoma, speciﬁc changes in mobility are often not a feature
of these diseases so the use of clinical metrology instruments does
not apply. In the absence of a disease speciﬁc instrument to
measure the impact of these conditions and their treatment, a
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Table 3
Clinical metrology instruments for osteoarthritis in the dog and cat. References refer to initial development of the instrument.
Name

Target
species

Number of
items

Score

Ref.

Canine Brief Pain Inventory (CBPI)

Dog

11

Brown et al. (2007)
http://www.vet.upenn.edu/research/clinical-trials/vcic/pennchart/cbpi-tool

Helsinki Chronic Pain Index (HCPI)

Dog

11

1. Severity of pain
2. Interference with
function
Single index

Liverpool Osteoarthritis in Dogs
questionnaire (LOAD)

Dog

14

Single index

Feline Musculoskeletal Pain Index
(FMPI)

Cat

17

Single index

Canine Orthopaedic Index (COI)

Dog

21

1. Stiffness
2. Gait

Hielm-Björkman et al. (2009)
https://www.fourleg.com/media/Helsinki%20Chronic%20Pain%20Index.pdf
Hercock et al. (2009)
https://dspace.uevora.pt/rdpc/bitstream/10174/19611/2/liverpool%20OA%20in
%20dogs%20-%20load.pdf
Zamprogno et al. (2010)
http://journals.plos.org/plosone/article/ﬁle?type=supplementary&id=info:doi/
10.1371/journal.pone.0131839.s001
Brown (2014)
http://www.vet.upenn.edu/research/clinical-trials/vcic/pennchart/canineorthopedic-index

3. Function
4. Quality of Life
Overall summary
score

generic HRQL instrument is a useful option, as it is when comorbidities exist. In a recent study to develop and validate a feline
HRQL instrument, where it was shown that the presence of
comorbidities were associated with decreased HRQL, 31/34 cats
with OA had between and 6 co-morbidities (Noble et al., 2018).
Conclusions
The past two decades have seen a shift in focus from recording a
‘global’ score for the intensity of pain using simple unidimensional
scores to measuring the affective component of the pain
experience with composite instruments developed using the
psychometric methods, well established in human medicine for
that purpose. In particular, HRQL measurement is at the forefront
of medical research because of its wide-ranging applications, not
only to measure the impact of chronic pain, but also in clinical trials
relating to non-painful chronic disease, and in clinical practice to
enhance patient care. The last decade has seen a growing interest
in the development of such instruments in veterinary science, and
we are at the beginning of a fascinating journey as more
instruments become available which will beneﬁt animal care.
Instrument development is an iterative process, in which
instruments are reﬁned and re-tested with new populations in
new contexts and for new purposes. Their development is a timeconsuming, challenging and costly undertaking, but the importance of the psychometric approach to such instrument development is widely accepted (Cook et al., 2003). By adopting rigorous
methods to construct pain and HRQL instruments which ensure
their validity and reliability, veterinary practitioners can be more
conﬁdent in the management and treatment of pain in animals
under their care, whatever the cause of that pain might be.
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