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Assessment of pain, suffering, distress and lasting harm in animal
research could be carried out more successfully by adopting

the practical risk assessment approach currently in use in farming

OPINIONS

According to the provisions of EU Directive 2012/63/
EU (Annex VIII), research on animals requires the
assessment of pain, suffering, distress and lasting
harm. The Directive specifies mild, moderate, and
severe levels of these adverse states — but two ques-
tions are raised. Firstly, how do we recognise such
states, and, secondly, how do we measure them?
Recognition is, of course, the key issue, because if
researchers and associated care personnel do not
recognise these adverse states, then nothing else
follows.1

With the exception of lasting harm, pain, distress
and suffering have two components — their duration
and their intensity or degree. In practice, what is
important is the combination of intensity and dura-
tion, which is known as the ‘severity’ or ‘magnitude’
of the adverse effect. A third element is the charac-
ter or quality of the adverse state, as described by
humans. Thus, pain can be aching, sharp, shooting,
stabbing, throbbing, pins-and-needles, etc. Distress
also has different characteristics, and describes
mental states such as boredom, frustration, lethargy,
malaise, fear, anxiety, and even grief. Suffering can
be described in many ways, but perhaps in the con-
text of animals and humans, it is the mental thoughts
that may accompany any pain and distress. It is the
reflective mental component that will vary according
to an animal’s experience, and its cognitive capacity.
For example, an animal that has been hurt by some-
one, is more likely to anticipate pain in future inter-
actions with that specific human, and will show
anxiety and fear when they next come into contact.

However, I suggest that what is ultimately impor-
tant is not how we, as humans, define such states for
the purposes of research or communication or treat-
ment, but the actual impact that these states have
on an animal, i.e. the consequences of animals expe-
riencing feelings of pain, distress and suffering, and
lasting harm. It is probably the closest we can get to
an understanding of how that animal feels and the

intensity of the adverse state. Duration, by compar-
ison, is simply how long animals are in that state.
Furthermore, with knowledge of the biology of that
animal species, we can deduce the type of the
adverse state and its severity. We can extrapolate
from human experiences that might help gain a
better insight, so-called “critical anthropomor-
phism”.2 Animals that don’t eat, or eat less, or that
are lame, or that change their behaviour in some
way, will show (observable) signs that can be meas-
ured. For example, animals that don’t eat lose body
weight, so measuring weight loss can be an indicator
of pain and distress. If an animal runs away or refuses
to cooperate in some way, it is likely to be an indica-
tion that it remembers some earlier aversive inter-
action, i.e. it is feeling fear. (If it has not been
exposed to an aversive event, we would call it anxi-
ety or apprehension, as with wild animals.) 

As well as measuring behaviour and clinical signs,
we can take samples of blood, urine or faeces, and
measure physiological responses indicative of an
adverse state, such as corticosteroid levels (distress)
and catecholamine levels (fear, anxiety), and meas-
ure ‘end-organ’ responses such as heart-rate or blood
pressure. The degree to which a measure has devi-
ated from normality would reflect the intensity of
the adverse state. Finally, with what do we compare
any observation? The ‘gold standard’ might be the
same animal before any experimental interference,
or, more likely, control naïve animals that have had
nothing done to them. Experimental controls, such
as sham-operated or drug vehicle only, are unreli-
able, as the ‘control procedure’ itself may have had
an effect. 

There will be biological variation among animals,
even though scientists try to standardise their proto-
cols. This is even more likely at the laboratory level,
in terms of housing, husbandry, care, attitude of
carers and so forth. The animal’s psychological state
can be as important as it is in humans, so assessment
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has to be based on the response of individual animals.
A set of animals should be seen as a collection of indi-
viduals, just like a herd or a flock, and, in practice,
these varying responses should be analysed statisti-
cally.

In other areas of animal use, such as farming, a risk
assessment (RA) approach to the assessment of
animal welfare is being taken.3 This involves specific
terminology that has been adapted from food and
feed safety, and control of infectious diseases.4, 5 At
its simplest, the identification of a ‘hazard’ and the
likelihood of ‘exposure’ to the hazard(s) are the two
basic building blocks of RA. A hazard is an environ-
mental or genetic factor that may cause poor wel-
fare, e.g. pain, distress and suffering. However, with
animal welfare, the consequences of exposure are
crucial. Will it cause mild, moderate or severe pain?
Furthermore, will that occur in all the animals being
considered?

By asking questions such as the following, a quan-
titative or a qualitative numerical estimate of the
risk of an adverse effect occurring can be made:

1. What proportion of animals will be exposed to the
‘hazard’, i.e. the procedure of interest? What is
the dose group, control group, sham-treated
group?

2. How likely is the hazard to produce the antici-
pated harmful state (in terms of severity), and in
what proportion of the animals?

3. What adverse effect is likely to result, how will it
be measured, and what impact will it have on the
animal?

In order to answer these questions, there may be rel-
evant information in the literature (but that is
unlikely in animal research, as there is a reluctance
to report on the level of suffering involved in any
experiment), or expert opinion has to be sought.

As indicated above, intensity can be measured by
comparing the effects of the procedure on a given
parameter/indicator/measure for the experimental
group compared with a ‘normal naïve’ control. A
system for measuring such effects can then be
devised and used for this particular experimental
protocol.6 There may well be differences between
observers, but these can often be minimised by con-
centrating on only two categories — those of mild and
severe — where normally there is less or little dis-
agreement. Those not falling into either extreme cat-
egory are scored as moderate (it should be noted that

breaking up the moderate band will lead to more dis-
agreement). The subsequent actions based on the
score should be well-defined and limited, e.g.
humane endpoints.

The RA approach to measuring the degree of pain,
distress, suffering and lasting harm in animals, has
yet to be applied to animal research. It is proving to
be a transparent and practical system in farmed ani-
mals, and would be worth considering in the applica-
tion of Directive 2010/63/EU in the field of animal-
based research.

Professor David Morton
c/o FRAME

Russell and Burch House
96–98 North Sherwood Street

Nottingham NG1 4EE
UK

E-mail: d.b.morton@bham.ac.uk

References
1 Morton, D.B. & Griffiths, P.H.M. (1985). Guidelines on
the recognition of pain, distress and discomfort in
experimental animals and an hypothesis for assess-
ment. Veterinary Record 116, 431–436.

2 Morton, D.B., Burghardt, G. & Smith, J.A. (1990).
Animals, science, and ethics — Section III: Critical
anthropomorphism, animal suffering, and the ecologi-
cal context. The Hasting’s Center Report 20 (3), S13–
S19.

3 EFSA (2012). Guidance on risk assessment for ani mal
welfare. EFSA Journal 10(1):2513, doi:10.2903/
j.efsa.2012.2513. Parma, Italy: European Food Safety
Authority.

4 CAC (1999). Principles and Guidelines for the Con duct
of Microbiological Risk Assessment. CAC/GL 30 (1999),
6pp. Rome, Italy: Codex Alimentarius Commission.

5 OIE (2012). Terrestrial Animal Health Code, Chapter 7.1.
Paris, France: OIE (Office International des Epizooties)
Organisation Mondiale de la Santé Animale. Available
at: http://www.oie.int/index. php?id=169&L=0&htm-
file=chapitre_1.7.1.htm (Accessed 04.10.12).

6 Hawkins, P. (ed.), Morton, D.B. (Chair), Burman, O.,
Dennison, N., Honess, P., Jennings, M., Lane, S.,
Middleton, V., Roughan, J.V., Wells, S. & Westwood, K.
(2011). A guide to defining and implementing protocols
for the welfare assessment of laboratory animals:
Eleventh Report of the BVAAWF/FRAME/RSPCA/UFAW
Joint Working Group on Refinement. Laboratory
Animals 45, 1–13.

P3


