
  International Animal Health Journal 38www.animalhealthmedia.com

Chapter TitleResearch & Development

Pain – Measuring What Counts

“When you cannot measure it, when you cannot express 
it in numbers, your knowledge is of a meagre and 
unsatisfactory kind”1

Pain is not just about how it feels, but how it makes 
you feel. 
Pain is a complex multi-dimensional experience involving 
sensory and affective/emotional components, and it 
is these latter, unpleasant feelings that cause the full 
spectrum of suffering we associate with pain.
Pain is subjective and unique to each and every one of us, 
so it is impossible to know how anyone else’s pain feels. 
Accepted wisdom is that the idiosyncratic experience of 
pain is no different in animals than in humans, and that 
it’s crucial to recognise the full spectrum of emotions 
associated with pain when assessing the value of a 
procedure or drug designed to be therapeutic.    

Attitudes to pain in animals have changed dramatically 
over the past two decades and we have come a long way 
with respect to its measurement. Historically, pain in 
animals has been assessed with simple unidimensional 
scales such as the simple descriptive scale (SDS), mild, 
moderate, severe; numerical rating scale (NRS), 0 – 10; 
and the visual analogue scale (VAS), where you place 
your mark, in accordance with your pain intensity, on 
a 100mm line where 0 is no pain and 100 is the worst 
possible pain. The first two describe the order of things, 
e.g. moderate is worse than mild, or 5 is worse than 4, but 
not by how much – the difference between 4 and 5 is not 
necessarily the same as the difference between 5 and 6. 
An added disadvantage is that there is no allowance for 
the fact that your pain may fall between the two – there is 
no 4.5. The pain experience is a continuum from none to 
worst, so the VAS seems more appropriate, but it can be 
affected by external features such as visual acuity. Also, 
importantly, the SDS, NRS and VAS are often associated 
with unacceptable levels of inter-observer variability 
when a proxy is required to report another person’s or 
animal’s pain. 

Yet the biggest disadvantage of all these 
unidimensional scales is that they only measure the 
intensity of the pain and we know that pain is a complex 
multi-dimensional experience. Perception of pain involves 
an affective/emotional (unpleasantness, disturbance of 
wellbeing) component as well as a sensory one, which 
tells us when and where the pain is and how intense it is. 

Indeed the contemporary focus of pain measurement 
is to make sure that we encompass the affective and 
emotional components of pain, so ensuring that we 
capture the whole pain experience. With this goal in 
mind, veterinary research over the past decade or so 
has focused on developing composite tools which take 

account of the multidimensional nature of pain, while 
being as objective as possible to minimise inter-observer 
variability. Composite tools take the form of structured 
questionnaires with a formal scoring mechanism designed 
to be completed by a proxy who knows the animal best.

While veterinary scientists have been slow to recognise 
the important contribution of the psychometric approach 
to the construction of measurement instruments (already 
well established in human medicine), these are now 
accepted as the ‘gold standard’ in veterinary medicine 
too. Adoption of such techniques is vital to ensure that 
the end product is valid, reliable and, where required, 
responsive to clinical change.

Pain is a uniquely personal experience, which means 
that it is impossible for us to appreciate how it is perceived 
by another person or animal, but most scientists now 
believe that we should assume animals suffer pain in a 
similar way to ourselves. 

The subjectivity of the pain experience makes its 
measurement an enormous challenge – how can you 
measure another’s feelings? According to McCaffery in 
1968,2 ‘Pain is whatever the experiencing person says it 
is, existing whenever he/she says it does’, so highlighting 
the importance of self-report if that is possible. 
Unfortunately, this is not so in our veterinary patients, 
although, as most caring pet-owners would agree, it has 
been suggested that non-verbal behaviour is a form of 
self–report.3 

Behavioural disturbances have long been recognised 
as potential indicators of the presence of pain in animals, 
and in recent years, these have been used to develop a 
range of composite instruments, such as the instruments 
developed in Glasgow for measurement of canine and 
feline acute pain and canine chronic pain.4, 5, 6, 7, 8, 9, 10

However, it is important to bear in mind that each 
species manifests its own unique pain-related behaviours 
or behavioural disturbances, often rooted in the 
evolutionary process (e.g. selection pressures may have 
ensured that prey species do not `advertise’ an increased 
vulnerability to predators) and so these cannot simply be 
translated to another species. Consequently, a behaviour-
based pain scale for the dog is not directly transferable to 
the cat, although the psychometric methodology used to 
construct each instrument is generic and can be applied 
to any species. 

Acute Pain vs Chronic
At its simplest, pain is classified as either acute or 
chronic. Acute pain is generally associated with tissue 
damage or the threat of this, and serves the vital purpose 
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of rapidly altering behaviour in order to avoid damage or 
minimise further damage. It is also designed to optimise 
the conditions in which healing can take place, stopping 
when healing is complete.

In contrast, chronic pain is regarded as a disease in 
its own right, persisting beyond the expected course of 
an acute disease process, and indeed there are instances 
where it arises spontaneously. As well as having an 
effect on physical wellbeing, in humans, chronic pain 
tends to have a significant impact upon the psychology 
of the sufferer, often resulting in fear, anger, anxiety 
or depression, all of which affect the patient’s health-
related quality of life (HRQL). In the PainSTORY, a survey 
of people suffering chronic non-malignant pain, it was 
described as dragging a ten ton weight about all the 
time. 11

This complexity of the chronic pain experience has 
a bearing on its measurement, such that many of the 
instruments now used to measure human chronic pain are 
concerned primarily with measuring, not the pain per se, 
but rather its effect on the patient’s HRQL. This concept 
has now also been adopted in the design of HRQL tools 
for dogs and pigs.8,12,13

Where Are We Now?
Acute Pain
Compared with chronic pain, designing tools for acute 
pain has been a relatively straightforward process, 
using psychometric methods described in my previous 
article, ‘Raising the bar for animal clinical trials’. These 
tools generally take the form of a simple, paper-based 
questionnaire where the proxy, in this case the vet or 
animal nurse, selects from a list of terms describing the 
dog’s or cat’s behaviour in different categories, that 
which best applies to the subject. Each of these terms 
has a rank score, and simple addition of those selected in 
each category provides the pain score. 

However, nothing is that simple and we know that 
the vet’s or nurse’s personal pain experiences, gender, 
age and perception of the intensity of the pain can all 
influence their scoring. It follows, therefore, that pain 
scales should be as objective as possible, e.g. asking 
factual questions – ‘is the animal biting/chewing at its 
wound’ rather than interpretive ones – ‘is the animal 
dull/depressed?’

In clinical veterinary practice the usefulness of a pain 
assessment instrument is markedly enhanced if the score 
can be linked to an intervention level which suggests 
whether or not an animal requires analgesic treatment. 
In a practice situation, this adjunct to the vet’s clinical 
judgement improves the welfare of individual animals, 
but in a pivotal clinical trial, the importance of having 
an interpretable measure of pain has far wider-reaching 
effects, since the demonstration of success or failure 
of a drug in a relatively small population of animals is 
generalisable to millions, and economically much more 

is at stake. On a practical note, in multicentre trials 
conducted in a number of countries, care must be taken 
to ensure that the means of measurement are both 
linguistically and culturally valid, to ensure consistency 
of results. Accordingly, translations must be validated.

One particularly interesting development in recent 
years is the use of facial expression to detect and 
evaluate acute pain in animals. In 1898, Charles Darwin 
published his book ‘The Expression of the Emotions in 
Man and Animals’ and in that commented, “There is no 
fundamental difference between man and the higher 
animals in their mental faculties... The lower animals, 
like man, manifestly feel pleasure and pain, happiness, 
and misery”. Indeed the universality of the ‘pain face’ 
has been found to be relatively consistent across human 
development (from infancy to adulthood) and between 
humans and non-human animals.14

Facial expression has been used for many years in 
human infant pain scales, one of the most well used being 
the Wong-Baker scale15 and so called ‘grimace scales’ 
have been developed for rats,16 mice,17 rabbits,18 horses19 

and, more recently, cats.7 (Figure 1). Although there are 
common features reported – changes in ear position, 
muzzle and eyes (with the exception of the cat), only two 
levels of pain can be distinguished, in contrast to the five 
levels detectable in babies with the Wong-Baker scale. 
This limits their use for evaluative purposes, however, 
adding the facial component to a cat behavioural scale 
(www.newmetrica.com) has increased the sensitivity of 
the latter and markedly enhances its clinical usefulness 
(submitted for publication). 

Chronic Pain
Acute pain behaviours can be new (biting at a wound, 
aggression); suppression (reluctance to move, decreased 
response to people); or exaggeration of normal behaviour 
(vocalisation, paddling of limbs). Chronic pain behaviours, 
on the other hand, tend to be much more subtle deviations 
from normal and are often only recognised by the owner 
who knows the animal best. Because of that, the owner 
is best at reporting chronic pain on behalf of the animal. 
However, the strength of that emotional human-animal 
bond has huge implications, and the opportunity for 
respondent bias cannot be underestimated. Accordingly, 
careful construction of the questionnaire to minimise 
such bias becomes much more important than it is in 
the case of the acute pain tools (see ‘Raising the bar for 
animal clinical trials’).

It stands to reason that how an animal feels about 
its situation will vary with its breed, age and individual 
circumstances. For example, the opportunity of a long 
romp on a windswept beach is likely to be perceived in one 
way by an energetic young Labrador retriever, and may 
be perceived entirely differently by an elderly Cavalier 
King Charles spaniel that has been raised as a `lap dog’. 
This has implications for the practical interpretation of 
scores obtained using any instrument. As a result and 
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wherever possible, age and breed population ‘norms’ 
should be available for comparison.

Currently there is only one instrument (VetMetrica 
HRQL for dogs) that adopts this approach, 10 which 
provides a more complete picture of the animals’ true 
experience, an outcome increasingly sought by the 
regulators. Although a number of NSAIDs are licensed 
for the treatment of OA in the dog, similar developments 
in the cat have been hampered by the lack of a suitable 
outcome measure for pivotal clinical trials. However 
currently such a measure is under development by the 
Glasgow team that produced the dog HRQL instrument.

It stands to reason that how an animal feels about 
its situation will vary with its breed, age and individual 
circumstances. For example, the opportunity of a long 
romp on a windswept beach is likely to be perceived 
in one way by an energetic young Labrador retriever, 
and may be perceived entirely differently by an elderly 
Cavalier King Charles spaniel that has been raised as a 
`lap dog&#39;. This has implications for the practical 
interpretation of scores obtained using any instrument.

As a result and wherever possible, age and breed 
population ‘norms’ should be available for comparison

Many other prevalent chronic diseases such as cancer, 
cardiovascular disease, neurological and dermatological 
conditions may also be associated with pain, but 
irrespective of whether or not pain is a feature, there is a 
need to be able to measure the impact of these in order to 
assess the therapeutic benefits of the plethora of drugs 
and other treatment modalities, such as biologic and 
stem cell therapies that are under development. To date, 
client-specific outcome measures (CSOMs), where the 

owners choose to monitor (usually three) areas in which 
they have noticed the greatest change in their animal 
and then score the drug effect on these over time, have 
gained some popularity in clinical trials, despite the fact 
they are not validated. Moreover, the use of individual 
specific variables in this way creates greater variability 
in data generated. And significantly for clinical trials, 
the more variability in observed data, the more dogs 
are required to achieve statistical significance in testing 
– and hence greatly increased trial duration and costs. 
The use of a valid and reliable generic HRQL measure 
can offer a much more cost-effective alternative in these 
cases.  

Measuring Pain with Confidence
Irrespective of the type of pain or its source, the key to 
assessing clinical change and the efficacy of treatment 
is being able to measure pain in such a way that we can 
have confidence in the derived measure.

That confidence is twofold – having confidence in 
the validity and reliability of the measure through the 
construction of the measurement instrument, as is 
the case with psychometric methodology, and having 
confidence that the ‘score’ is meaningful in terms of 
being able to quantify pain with a degree of accuracy 
that will enable decision-making. In contrast to acute 
pain, where an intervention level for analgesia is relatively 
easy to derive in practice, we cannot apply the same 
methodology to chronic pain. In the latter, the focus is 
rarely on ‘cure’ by means of analgesic administration, 
but rather on improving the animal’s pain and QOL using 
a number of interventions, including antidepressants, 
antiepileptic drugs such as gabapentin, hydrotherapy, 
acupuncture and weight control, as well as analgesic 
administration. In this case, deriving a ‘rule’ for what 
constitutes drug success or failure is generally done on 
an individual trial basis. This can either be empirical, 
where previously acquired data can be used to inform 
that decision, as in the VetMetrica HRQL tool, or left to 
subjective judgement, which may be biased for a variety 
of reasons.

Where Are We Going?
I can see some advances in the future for the measurement 
of acute pain, relating to more investigation of facial 
characteristics, but other than that improvements are 
likely to be in relation to delivery. For example, electronic 
data capture and delivery via an app. However I believe 
the real advances will be seen in the measurement of the 
impact of chronic disease, whether that be associated 
with pain or not.

Development of HRQL tools is an iterative process by 
which existing tools are improved as more data becomes 
available, and new tools, both generic and disease-specific, 
are developed for new populations and new contexts. I 
believe we are at the start of a fascinating journey as 
we continue to expand our portfolio of instruments for 
the dog and now the cat, following completion of our cat 

FIG 1. The Cat Pain Face 

Cartoon images of faces highlighting changes that occur in two 

features (a) ears and (b) muzzle/cheek that occur in cats in acute 

pain compared with pain free cats. The left hand image represents 

no pain and the others increasing pain intensity. Note the flattening 

and rotation of the ears and the progressive dorso – ventral 

flattening of the muzzle.
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instrument, which will be disease-specific for OA with a 
standalone generic component.  Developing these tools 
is a lengthy, complex and time-consuming process, but it 
is essential to build the evidence base that will allow us 
to advance our knowledge of the impact of all novel, and 
not so novel, therapies being developed to improve the 
welfare of animals in pain. 

Measuring pain is far from easy, but then to paraphrase 
Albert Einstein, “not everything that counts can [easily] 
be counted and not everything that can [easily] be 
counted counts”. 
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