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Abstract

Contemporary animal welfare thinking is increasingly emphasising the promotion of positive states. There is a need for existing assessment frameworks to accommodate this shift in emphasis. This paper describes extensions to the Five Domains model, originally
devised to assess welfare compromise, that facilitate consideration of positive experiences that may enhance welfare. As originally
configured, the model provided a systematic method for identifying compromise in four physical/functional domains (nutrition, environment, health, behaviour) and in one mental domain that reflects the animal’s overall welfare state understood in terms of its
affective experiences. The specific modifications described here now facilitate additional identification in each domain of experiences
animals have which may be accompanied by positive affects that would enhance welfare. It is explained why the grading scale and
indices for evaluating welfare compromise necessarily differ from those for assessing welfare enhancement. Also, it is shown that the
compromise and enhancement grades can be combined to provide a single informative symbol, the scaled use of which covers the
range from severe welfare compromise and no enhancement to no compromise and high-level enhancement. Adapted thus, the Five
Domains model facilitates systematic and structured assessment of positive as well as negative welfare-related affects, the circumstances that give rise to them and potential interactions between both types of affect, all of which extend the utility of the model.
Moreover, clarification of the extended conceptual framework of the model itself contributes to the growing contextual shift in animal
welfare science towards the promotion of positive states whilst continuing to minimise negative states.
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Introduction

In contrast to an earlier almost exclusive focus on correcting
negative welfare states, contemporary animal welfare science
thinking is increasingly emphasising the promotion of
positive states (Fraser 2008), a trend that has gained considerable momentum during the last 15 years (Fraser & Duncan
1998; Yeates & Main 2008; Broom 2010). Thus, conceptual
frameworks originally developed to identify and manage
mainly negative welfare states have needed to be modified or
extended to accommodate the additional requirement to
recognise and promote positive states (Farm Animal Welfare
Council 2009; Webster 2011; Edgar et al 2013).
The Five Domains model was originally developed to
assess welfare compromise in sentient animals used in
research, teaching and testing (RTT) (Mellor & Reid 1994).
Indeed, in 1997 the model was adopted as a mandatory part
of the New Zealand regulatory approval system for all such
RTT manipulations and, with minor modifications
(Williams et al 2006), has been used ever since.
Subsequently, its non-regulatory applications were
broadened to include welfare assessment, for example, in
farm livestock, companion animals, captive or free-living
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wildlife, and animals designated as pests (Mellor et al 2009;
Beausoleil et al 2012; Portas 2013). In common with other
approaches, the predominant emphasis was on negative
welfare states. However, the increasing drive to include
positive states in welfare assessments highlighted the need
for the Five Domains model to be adapted to accommodate
consideration of such states which, until now, had been
given only limited attention using the model (Mellor et al
2009; Green & Mellor 2011). Accordingly, the major aim of
the present review is to address this.

The paper begins with an outline of the key features of the
model and its use to assess animal welfare compromise, and
supports this with a brief explanation of the genesis of
major experiences that give rise to negative welfare states.
The paper then details specific modifications to the model
that facilitate its use in identifying and evaluating experiences animals may have that contribute to positive welfare
states. The grading of welfare compromise and enhancement is then considered, and the necessarily different frameworks for doing so are explained. Finally, the rationale
underlying a scale that combines the grading of welfare
compromise and enhancement is discussed.
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The model is not intended to be an accurate functional
representation of the body (Mellor & Reid 1994; Mellor
et al 2009). Its key features are introduced using examples
(Figure 1). As these are not exhaustive, and may in some
species be inappropriate or unsupported, users of the model
are encouraged to consider adding some examples and
deleting others, as appropriate, in light of the biology and
ecology of the species with which they are most familiar.
The principal benefit of the model is that it facilitates
systematic and structured welfare assessments based on
current understanding of the functional bases of negative
and positive subjective experiences that animals may have.
It is important to distinguish between these experiences,
collectively known as affective states or affects (Fraser
2003; Duncan 2005), and the welfare states to which they
contribute. Whereas only negative and positive affects, and
not neutral ones, have major welfare significance, the
negative-positive affective balance that represents an
animal’s overall welfare state can be neutral as well as
negative or positive (Yeates & Main 2008; Farm Animal
Welfare Council 2009; Green & Mellor 2011).

The Five Domains model for assessing welfare
compromise

The original focus of the Five Domains model was on
animal welfare compromise and the functional origins of
the contributing negative affective experiences (Mellor
& Reid 1994).

Basic structure of the model

The model distinguishes between four interacting
physical/functional domains, ie ‘nutrition’, ‘environment’,
‘health’ and ‘behaviour’, and a fifth domain of ‘mental state’
(Figure 1). These domains are numbered 1 to 5. In the
context of welfare compromise, the first four domains focus
on internal physiological and pathophysiological disturbances due to nutritional, environmental and health-related
problems (domains 1–3), and on external physical, biotic
and social conditions in the animal’s environment that may
limit its capacity to express various behaviours or may
otherwise pose significant challenges (domain 4) (Mellor
et al 2009). Once such internal and external factors are
assessed, their anticipated affective consequences are
assigned to the fifth ‘mental’ domain, and it is these experiences that determine the animal’s welfare state (Mellor et al
2009). Three examples illustrate this: (i) water deprivation
causes dehydration which leads to osmoreceptor-stimulated
neural impulses passing to the brain and generating the
affective experience of thirst; (ii) tissue injury stimulates
nociceptors to propagate neural impulses to the brain where
they may be transduced into the experience of pain; and (iii)
threatening external circumstances registered via cognitive
processing of sensory inputs from visual, auditory and/or
olfactory receptors may give rise to fear (Gregory 2004;
Panksepp 2005; Denton et al 2009).
There are several areas of possible overlap between
domains, one of which merits particular comment.
Environmental influences are noted for both domain 2
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(environment) and domain 4 (behaviour). The internal
generation of affects (domain 5) associated with impacts in
domain 2 (eg auditory discomfort due to loud noise) does
not involve a major component of cognitive appraisal
(Denton et al 2009), whereas most affects elicited by factors
aligned with domain 4 (eg fear when loud noise is interpreted as threatening) specifically involve the animal’s
cognitive assessment of its external circumstances (Boissy
et al 2007; Boissy & Lee 2014).

Expanding the range of negative affective states

The negative affects noted in the Five Domains model in
1994 were limited to thirst, hunger, anxiety, fear, pain and
distress (Mellor & Reid 1994), mirroring those included in
the Five Freedoms concept developed in 1979 (Webster
1994; Farm Animal Welfare Council 2009). Subsequently,
attention was given to expanding this list in order to clarify
what additional specific affects may be included under the
generic term ‘distress’ (Mellor 2012a). This beneficially
focused attention on a much wider range of possible
negative impacts that need to be considered to give greater
depth to welfare assessments conducted using the Five
Domains model. The current list, supported by behavioural,
physiological and neuroscience evidence (McMillan 2003;
Gregory 2004; Panksepp 2005; Boissy et al 2007; Fraser
2008), includes breathlessness, thirst, pain, hunger, nausea,
dizziness, debility, weakness and sickness, which are
mainly associated with sensory inputs generated internally,
and anxiety, fear, frustration, anger, helplessness, loneliness
and boredom, which are associated mainly with the animal’s
cognitive assessment of its external circumstances. A recent
example of the use of this wider list is the application of the
Five Domains model to evaluate the relative negative
impacts of poisons used to control vertebrate pests
(Beausoleil et al 2012; Beausoleil & Mellor 2015a).

Survival-related negative motivational affects

The negative motivational affects referred to in this section
are generated by conditions that arise in domains 1–3 of the
Five Domains model and are grouped under a general
heading of survival-related factors. Such affects are recognised as being essential constituents of genetically preprogrammed homeostatic mechanisms that impel animals to
engage in specific goal-directed behaviours that are crucial
for their survival (Fraser & Duncan 1998; Panksepp 2005;
Denton et al 2009). Thus, for example: breathlessness elicits
urgent respiratory effort to rectify compromised oxygen
supply and carbon dioxide disposal; thirst elicits waterseeking and drinking to correct dehydration; hunger stimulates eating to reverse inadequate nutrient availability; and
some forms of pain evoke avoidance or withdrawal behaviours to minimise physical injury (Denton et al 2009; Mellor
2012b). Death, injury or serious physiological impairment
would usually result when such an elicited behaviour does
not achieve its specific goal, especially when the eliciting
situation becomes extreme. This observation highlights two
points: first, the unmistakably negative character of such
affects is essential to convey a strong sense of urgency to
engage in the behaviour (Fraser & Duncan 1998; McMillan
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Figure 1

The Five Domains model adapted to highlight survival-related and situation-related factors and their associated physical/functional
domains, and examples of aligned negative or positive affects assigned to the mental domain. The overall affective experience in the mental
domain equates to the welfare status of the animals (see text for details). Note that an animal exercises ‘agency’ (domain 4: behaviour) when
it engages in voluntarily, self-generated and goal-directed behaviours (Wemelsfelder 1997; Spinka & Wemelsfelder 2011).
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2003); and second, the intensity of each negative affect and
its accompanying sense of urgency usually increase as the
situation approaches its extreme (Denton et al 2009).
Importantly, when the goal of the behaviour is achieved, the
negative affect and the urge to engage in the elicited
behaviour both subside (Denton et al 2009).
The pivotal role of such genetically pre-programmed
negative affects in eliciting survival-critical behaviours
calls into question the Five Freedoms notion that being free
of these affects is the benchmark for good welfare (Webster
1994). More realistically, however, animals need to be
managed in ways that avoid extremes of such experiences
by keeping their intensity within tolerable limits that nevertheless still motivate essential life-sustaining behaviours.
Hence, the original Five Domains model was conceptually
focused on welfare compromise and its minimisation, not
on the unrealistic and, in the above sense, undesirable
objective of eradicating the negative affects that may constitute such compromise (Mellor & Reid 1994).
Whereas the examples of negative affects referred to above
usually motivate animals to be behaviourally active in particular ways, other negative affects appear to motivate them to
be inactive (Mellor et al 2009). Thus, debility, weakness and
sickness are generally disabling and often induce inactivity,
which may be accompanied by sleep and seeking isolation
from others (Gregory 1998). Lingering moderate pain can
have similar effects, as can breathlessness, dizziness and
nausea (McMillan 2003; Gregory 2004; Mellor et al 2009).
It has been suggested that the behaviours elicited by such
affects may facilitate recovery from disease and injury,
thereby enhancing survival. For example, the induced inactivity would beneficially minimise oxygen consumption
when respiratory function is compromised, and it may also
refocus metabolic support towards defensive inflammatory
reactions and tissue repair following injury (Mellor et al
2009). Also, the induced isolation may promote rest
(Gregory 1998) and reduce the risk of injury from other
animals. It is obvious that virtually all animals will become
diseased or be injured at some time in their lives (Mellor
et al 2009; Green & Mellor 2011) so that attempts to
completely eradicate the associated negative affects will
almost always fail. However, the incidence, duration and
intensity of such affects can often be minimised by the
knowledgeable application of preventative and remedial
husbandry and veterinary medical interventions (McMillan
2003; Wathes 2010; Green & Mellor 2011).

Situation-related negative affects

The Five Domains model helps to identify those situationrelated negative affects that reflect cognitive responses of
animals to being kept in impoverished environments or
being
confronted
by
threatening
situations.
Impoverishment is characterised by restricted opportunities
to engage in environment-focused and animal-to-animal
interactive behaviours (domain 4) as a result of, for
example, limited space and barren or invariant features in
enclosures, nutrient-dense feeds being provided as small
meals that are consumed rapidly, and animals having little
© 2015 Universities Federation for Animal Welfare

or no access to the company of others (Mason & Rushen
2006; Boissy et al 2007). Such negative affects (domain 5)
may include feelings of anger, frustration, boredom,
depression, helplessness, loneliness and isolation (see:
Wemelsfelder 1997; Panksepp 2005; Mason & Rushen
2006; Boissy & Lee 2014). The development of such
affects in severely restricted circumstances is considered to
result from the thwarting of genetically pre-programmed or
learned motivations to engage in behaviours that animals
find rewarding, and/or to a failure to gain the anticipated
rewards (Kirkden & Pajor 2006; Mason & Rushen 2006;
Spinka & Wemelsfelder 2011).

Situations in the external environment that may be cognitively perceived as threatening are also referenced by
considerations aligned with domain 4 of the model. These
include possible or actual attack by predators, conspecific
victimisation in confined spaces, separation from the
protection of others, the presence of humans, overstimulation or challenging novelty, and hazardous environmental events such as flood or fire, situations which may
generate negative affects (domain 5) of anxiety, fear,
panic and/or nervous vigilance (Panksepp 2005; Boissy
et al 2007; Beausoleil et al 2008).

The Five Domains model and promoting positive
welfare states

The adapted model described here now refers to some
survival-related physical/functional states and situationrelated behaviours that may be accompanied by positive
affects which, when experienced, would be welfare
enhancing. Two types are described below: first, positive
affects that may accompany or result from behaviours that
are directed at minimising negative affects; and second,
positive affects that may replace negative ones when
animals are given or have opportunities to express more of
their behavioural repertoire.

Positive affects elicited when some negative ones are
minimised

The correction of particular physical/functional states that
generate survival-related negative affects at high intensities (domains 1–3), representing compromised welfare, is
characterised by reductions in the intensities of those
affects to easily tolerated levels (Mellor 2012b). However,
neuroscience evidence shows that this may at best only
neutralise those affects (Denton et al 2009; Mellor 2012b).
Yet a positive sense of well-being may arise indirectly if
relief from intensely negative affects were to be experienced as hedonically positive, although such relief might
be quite short-lived (Farm Animal Welfare Council 2009;
Boissy & Lee 2014). Also, the removal of dominating
negative affects may enable the animal to refocus on
engaging in behaviours it would find rewarding (Fraser &
Duncan 1998; Spinka et al 2001; Held & Spinka 2011).
Such rewarding behaviours are assigned to domain 4 of
the model and are briefly discussed in the next section and
in more detail elsewhere (Mellor 2015a,b).
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Table 1 The different grades of welfare compromise and welfare enhancement, and a conceptual matrix of combined
grades derivable using the Five Domains model.
Welfare compromise grade
A None
B Low

C Mild to moderate
D Marked to severe
E Very severe

Welfare enhancement grade

None (0)

Low-level (+)

Mid-level (++)

High-level (+++)

B/0

B/+

B/++

–

[A/0]*
C/0

D/0
E/0

A/+

C/+

–

–
–

–

* Theoretical possibility not likely to be encountered in practice (see text).

Some positive experiences (domain 5) may also result from
sensory inputs generated as adjuncts of survival-focused
behaviours motivated primarily by negative affects.
Examples of these positive affects aligned with domain 1
include the oral wetting and quenching pleasures of
drinking water initiated by thirst, the smell, taste, textural
and masticatory pleasures of eating a range of foods
initiated by hunger, and the comfort of post-prandial satiety
as a behavioural goal of eating (Deag 1996; Fraser &
Duncan 1998; Balcombe 2009). Aligned with domain 2 is
the example of primarily negative affects that motivate
behavioural avoidance responses to markedly cold or hot
ambient conditions (Gregory 2004; Mellor et al 2009;
Webster et al 2015), as these responses may lead to pleasurable experiences of, respectively, radiant heat on the skin or
the cooling effects of immersion in cold water and/or its
evaporation from the skin (Gregory 2004; Cabanac 2005).
As such adjunct experiences are pleasurable (domain 5),
anticipation of them may add an element of positive motivation for animals to engage in behaviours that are initially
generated by negative affects (Fraser & Duncan 1998;
Yeates & Main 2008; Broom 2010). Hence, depending on
the circumstances or the stage of the behavioural response,
such positive motivational affects might reduce, reinforce or
substitute for the otherwise dominant affectively negative
motivation (McMillan 2003; Mellor 2015b).

Replacing some negative affects with positive ones

An important distinction needs to be made between
survival-related and situation-related negative affects. As
noted above, remedial action taken to minimise the negative
intensity of most survival-related motivational affects can at
best reduce their intensity to easily tolerated levels, but this
reduction in negative experiences usually would not of itself
give rise to anything more than transient positive experiences (Mellor 2012b). In contrast, some situation-related
negative affects may be replaced by positive ones when
improvements made to impoverished or otherwise inappropriate environments enable animals to engage in more of the
behaviours they would find rewarding (Yeates & Main
2008; Mellor 2012b, 2015b). This possibility has now been
incorporated into the Five Domains model by including

A/++

–

A/+++
–
–
–

consideration of affects (domain 5) that may be associated
with restricting or providing opportunities for animals to
respond behaviourally to environmental variability and/or
for them to actively engage in other environment-focused
and animal-to-animal interactive behaviours (domain 4).
Obviously, the provision of such opportunities is the basis
of environmental enrichment (Young 2003; Mason &
Rushen 2006; Edgar et al 2013) which, if successful, may
lead to several impoverishment-induced or other negative
affects being replaced by positive affects (Mellor 2012a,b).
Of course, enrichment initiatives may also shift animal
welfare states from being neutral (ie the negative and
positive affects are in balance overall) to positive (ie
positive affects predominate), and some existing positive
welfare states may be further enhanced.

As noted above, impoverishment-induced negative affects
may include feelings of anger, frustration, boredom, depression, helplessness, loneliness and isolation (Wemelsfelder
1997; Panksepp 2005; Mason & Rushen 2006). In contrast,
stimulus-rich environments enable animals to engage in
behaviours which are often characterised by a range of
positive affects (Panksepp 2005; Boissy et al 2007; Spinka
& Wemelsfelder 2011). These behaviours may involve, for
example, various aspects of exploration, hunting or
foraging, bonding or bond affirmation, maternal care, play
and sexual activity (Panksepp 2005; Balcombe 2009; Mellor
2015b); and the associated positive affects may include, for
example, feeling energised, engaged, affectionately
sociable, maternally rewarded, nurtured, secure, protected,
excitedly joyful and/or sexually gratified (McMillan 2003;
Panksepp 2005; Mellor 2015a,b). Although some of these
positive affects may still require validation (Boissy et al
2007; Yeates & Main 2008), emphasising that such a wide
range is potentially available could lead custodians of
animals to re-evaluate what further enrichment strategies
they might implement. Thus, inclusion of these considerations in the behavioural domain fully aligns the Five
Domains model with environmental enrichment initiatives
that are explicitly focused on the promotion of positive
welfare states (eg Spinka & Wemelsfelder 2011; Baumans &
Van Loo 2013; Edgar et al 2013).
Animal Welfare 2015, 24: 241-253
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Grading animal welfare status using the Five
Domains model

The foregoing discussion has dealt with the first step in the
assessment of animal welfare status, ie the systematic and
structured identification of the origins, valence (negative or
positive) and character of significant affective experiences.
The second step is to grade their impact, where the
approaches to doing so are necessarily different depending
on whether the affects in question are mainly negative, ie
potentially welfare compromising, or mainly positive, ie
potentially welfare enhancing.

Grading welfare compromise

Conceptually, the defining point of reference for animal
welfare compromise is the most intensely unpleasant affects
animals may experience, equated with severe suffering
(Mellor et al 2009), and the primary objective of grading
compromise is to facilitate the application of management
practices designed to minimise those experiences (Mellor &
Reid 1994). As noted above, the original focus of the Five
Domains model on negative impacts of RTT procedures was
subsequently extended to welfare assessments in a wider
range of animal use contexts (Mellor et al 2009). Key principles underlying use of the model for such grading are
emphasised here, whilst details of graded examples from
different contexts may be accessed elsewhere (Mellor &
Reid 1994; Sharp & Saunders 2008; Mellor et al 2009;
Beausoleil et al 2012; Littin et al 2014).
The grading system applies a five-tier impact scale (A to E)
to each of the five domains of potential welfare compromise
(Mellor et al 2009); note that originally the scale designations were O, A, B, C and X (Mellor & Reid 1994). The
grades represent increasingly negative impacts on the
animals in question (Table 1; left hand column). Distinctions
between grades are largely made on the basis of the
following three factors: (i) the severity of the physical/functional impacts in domains 1–4; (ii) the related intensity and
duration of the inferred affective impacts and their
reversibility; and (iii) whether or not these impacts may need
to be mitigated and/or ended by relocation to more benign
conditions, by animal care or veterinary therapeutic interventions, and/or by euthanasia (Mellor et al 2009).
The severity of physical/functional disturbances underlying specific negative affective consequences may be
graded as mild, moderate, marked, severe or very severe,
ie A to E, on the basis of well-validated indices commonly
used in numerous animal management and veterinary
clinical assessments aligned with the nutritional, environmental, health and behavioural domains of the model (eg
Morton & Griffiths 1985; Aitken 2007; Blache et al
2011). Such physical/functional grading is then used to
guide the grading of the anticipated severity of all
negative affective experiences likely to be associated with
each of the first four domains, also on the A to E scale.
Once all likely affects have been so graded, a judgement
is made about their overall affective impact on the animal,
© 2015 Universities Federation for Animal Welfare

and a grade is cautiously assigned for that overall impact
(domain 5). Grades A and B represent no and low-level
but tolerable negative affects, respectively, grade E represents exceptionally unpleasant negative affects experienced at very high intensities, and grades C and D
represent intermediate levels. Thus, these grades equate to
different degrees of welfare compromise ranging from
none to very severe (Mellor et al 2009).
Note that designating the tiers numerically was explicitly
rejected in order to avoid facile, non-reflective averaging of
‘scores’ as a substitute for considered judgment and to avoid
implying a degree of precision that is not achievable
(Mellor & Reid 1994; Williams et al 2006). Moreover, the
grades are ordinal (Beausoleil & Mellor 2015a), so that an
impact graded ‘4’ would not necessarily indicate that it is
twice as bad as one graded ‘2’. Likewise, intervals between
mild and moderate impacts would not necessarily be the
same as those between moderate and severe impacts. Also,
terms such as mild and severe are relative, and their
meaning will depend upon the affect being considered. For
example, human report reveals that although mild pain and
mild breathlessness may both be experienced as somewhat
unpleasant, the dominant focus of severe pain may often be
the extreme unpleasantness of the sensation itself, whereas
with severe breathlessness the experience is almost always
dominated by an acute fear of imminent death (Mellor et al
2000; Beausoleil & Mellor 2015b). Finally, there is uncertainty with regard to the relative impacts of different affects,
such as breathlessness, thirst and nausea, and the relative
impacts of a particular affect experienced for short periods
at a very high intensity compared to long periods at a
moderate intensity (Mellor et al 2009; Rushen & de Passillé
2014; Beausoleil & Mellor 2015a). Nevertheless, the Five
Domains model does enable meaningful distinctions to be
made between broadly different levels of welfare compromise of different types (eg Mellor & Reid 1994; Sharp &
Saunders 2008; Mellor et al 2009), provided that its limitations are borne in mind (Beausoleil & Mellor 2015a).

Grading enhanced welfare

Whereas the defining point of reference for grading welfare
compromise is suffering and its minimisation, the
benchmark for the majority of positive welfare states needs
to be different. Most indices of compromise aligned with
the survival-related factors of domains 1–3 provide information about negative-to-neutral states, ie the presence or
absence of physical/functional disruptions and, if present,
their severity (Mellor 2012b). Consequently, most such
indices, which include behavioural, anatomical, physiological, pathological and clinical diagnostic parameters (eg
Morton & Griffiths 1985; Aitken 2007; Blache et al 2011),
are not informative about the likely affective constituents of
positive welfare states (Boissy et al 2007; Mellor 2015a).
This highlights a significant disjunction, also recognised by
others (Spruijt et al 2001; Boissy et al 2007; Edgar et al
2013), which needs to be accommodated within the model.

Five Domains model for animal welfare assessment 247
‘Positive affective engagement’ and ‘agency’
It has been recommended that a new defining point of
reference for welfare enhancement be adopted (Mellor
2015a). This focuses on the extent to which animals may
experience ‘positive affective engagement’ (Mellor 2015a),
as distinct from the absence of suffering which is denoted by
grades A and B on the A to E scale of welfare compromise
(Mellor et al 2009). Positive affective engagement represents the experience animals may have when they actively
respond to motivations to undertake behaviours they find
rewarding, and it potentially incorporates all of the associated affects that are positive (Mellor 2015a,b). It is argued
that the genetically pre-programmed or learned, affectively
positive impulses to engage in such behaviours and to also
experience positive affects related to anticipation, goal
achievement and memory of success (Fraser & Duncan
1998; Panksepp 2005; Biossy et al 2007), stand as sufficient
justification in themselves to frame a reference standard that
acknowledges the importance to animals of having opportunities to express those behaviours (Mellor 2015a,c).
Accordingly, positive affective engagement aligns with the
rewards an animal may experience when exercising
‘agency’, ie when it engages in voluntary, self-generated and
goal-directed behaviours (Wemelsfelder 1997), which align
with a general sense of being in control (Spinka &
Wemelsfelder 2011). More specifically, agency denotes the
intrinsic propensities (genetic or learned) of an animal to
actively engage with its physical, biotic and social environment, beyond the degree demanded by its momentary needs,
in order to gather knowledge and enhance its skills for future
use in responding effectively to varied and novel challenges
(Wemelsfelder 1997; Spinka & Wemelsfelder 2011). Thus,
positive affective engagement includes the rewarding
content of an animal’s experiences whilst exercising agency.
Note, however, that positive experiences may also arise in
ways not directly related to the exercise of agency.
As noted above, evidence of positive experiences is not
obtainable using most of the familiar physical/functional
indices of negative affects aligned with domains 1–3; rather,
an animal’s behaviour (domain 4), understood to include its
appearance, demeanour, activity/inactivity and vocalisations/silence, and evaluated in light of its circumstances, is
likely to be more informative (Knierim et al 2001; Duncan
2005; Fraser 2008; Mellor 2015b). Indeed, changes in such
behavioural attributes have long been recognised as indices
of health and welfare (Morton & Griffiths 1985) and have
been the primary indices used within animal behaviour
science for many decades (Fraser 2008).
An increasing alignment of evidence from behavioural
science (eg Dawkins 2006; Mason & Rushen 2006; Fraser
2008) and affective neuroscience (eg Panksepp 2005; Boissy
et al 2007; Rolls 2007) is providing growing support for three
key propositions: first, certain behaviours of animals, principally mammals and birds, may be interpreted in terms of what
the animals may intend to achieve, ie their goals; second,
such goal-directed behaviours themselves and behavioural
responses to success or failure in achieving those goals may
allow cautious inferences to be made about the accompa-

nying positive or negative affects; and third, positive affects
would likely become manifest whilst an animal actively
engages in behaviours that involve impulse processing in
reward-associated neural circuits (Mellor 2015a).
Several affects and related behaviours have been
suggested to be reflective of positive affective engagement
(Mellor 2015a) associated with the exercise of agency
(Spinka & Wemelsfelder 2011). They include states of
focused attention that may accompany some facets of an
animal’s goal-directed, energised exploration of, and interactions with, a stimulus-rich environment (Berridge 1996;
Panksepp 2005; Spinka & Wemelsfelder 2011). Likewise,
they include equally energised, highly focused predatory
stalking by carnivores whilst hunting or the focused and
engaged selective foraging by herbivores whilst grazing,
where both take place in natural environments with
abundant and varied food sources (Panksepp & Zellner
2004; Panksepp 2005; Spinka & Wemelsfelder 2011).
Positive affects may also be anticipated to accompany
some aspects of reciprocated affiliative interactions
between animals (Nelson & Panksepp 1998; Carter &
Keverne 2002; Lim & Young 2006), the dedicated
maternal nurturing and care of young (Pfaff 1999; Fisher
et al 2006; Panksepp 2006), the joyfulness of rough-andtumble play (Vanderschuren et al 1997; Burgdorf &
Panksepp 2006; Held & Spinka 2011) and the eroticism
and orgasmic pleasures of sexual activity (Pfaff 1999;
Fisher et al 2006; Balcombe 2009).

A framework for grading enhanced welfare
These observations raise the question of how the extent of
welfare enhancement, understood in terms of positive
affects associated with the exercise of agency, might be
graded. The conceptual framework described here rests on
three key elements. The first two are the availability of
opportunities for animals to engage in self-motivated
rewarding behaviours and the animals’ actual utilisation of
those opportunities. Grading opportunity and use separately
helpfully provides more detail to underpin the third element,
ie the making of cautious judgements about the overall level
of positive affective engagement which, conceptually, is
equated with the graded extent of welfare enhancement
(Mellor 2015a). It may also be useful for exploring why
resources expected to be valued are not utilised by animals
(see below). Three interacting scales are therefore
envisaged: an opportunity scale (Op), a use scale (Use) and
a welfare enhancement scale (En), where each scale incorporates four tiers (adapted from Edgar et al 2013) representing zero (0), some (+), moderate (++) and extensive
(+++) opportunity, use or enhancement (see Table 1; second
row which shows the En scale).
The following are details of potential operational interactions between the different scales:
• Opportunity constrains use which therefore cannot be
graded higher than opportunity, for example, an absence of
opportunity (Op0) precludes any use (Use0), and high level
opportunity (Op+++) enables all levels of use up to and
including the high level (Use0 to Use+++);
Animal Welfare 2015, 24: 241-253
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• Thus, for all opportunity grades above Op0, use may be
equal to or less than the maximum available opportunity
and would be graded accordingly, so that Op+++ allows all
grades of use from Use+++ down to Use0, Op++ from
Use++ to Use0, and Op+ allows Use+ and Use0;
• Grades that are lower for use than for opportunity could
arise in several ways, illustrated as follows: the available
resources provide low-level stimulation or initially highlevel stimulation declines due to over familiarity (eg
Federation of Animal Science Societies 2010); the resources
provided are not recognised by the animal as opportunities
or seem threatening and are therefore not utilised (Dawkins
et al 2003); neophobia inhibits or prevents use (Voelkl et al
2006; Marples et al 2007); and/or physical/functional
compromise inhibits animals from taking advantage of
otherwise stimulating resources (McMillan 2003) (see
Combining the grades below);
• Use constrains welfare enhancement (En) so that an
absence of use (Use0) precludes any enhancement (En0).
However, exceptions to this principle might occur if
positive affects were to arise in ways other than via the
exercise of agency, for example, if animals experienced a
sense of security or safety due to the presence of a resource,
such as a refuge, which was not actively utilised;
• Each use grade above zero, once interpreted in terms of the
possible extent of an overall experience of positive affective
engagement, is assigned an equal grade on the welfare
enhancement scale, thus Use+ equates to En+, Use++ to
En++, and Use+++ to En+++;
• Grading the extent of positive affective engagement is
based on cautious inferences regarding observed behaviours, including, but not limited to, potentially rewarding
aspects of the exercise of agency via exploration, hunting or
foraging, bonding or bond affirmation, maternal care, play
and sexual activity, as summarised in Figure 1.

Identifying opportunities
Opportunities are defined here as resources expected to be
perceived as valuable by an animal and thus as having the
potential to enhance welfare, either by facilitating positive
affective engagement through the exercise of agency or by
promoting positive experiences in other ways. Identification
of opportunities, so defined and, in some cases, the cautious
grading of the relative value of different opportunities is
undertaken in various complementary ways. Thus, the ways
in which animals interact behaviourally with physical,
biotic and/or social resources in natural, rangeland or other
extensive environments can suggest opportunities for
animals to experience positive affective engagement.
Importantly, behavioural-neuroscience evidence suggests
that such behaviours are likely to be affectively rewarding
in such circumstances (Spinka & Wemelsfelder 2011;
Mellor 2015b,c). In addition, in intensively managed
confinement systems the choice of resources designed to
provide enriching opportunities is informed both by insights
such as those just mentioned and by behavioural science
conclusions about animals’ preferences, aversions and
priorities evaluated in such systems (eg Kirkden & Pajor
2006; Fraser & Nicol 2011; Spinka & Wemelsfelder 2011).
© 2015 Universities Federation for Animal Welfare

Determining the precise characteristics of resources that
would distinguish different grades of opportunity above
zero would depend, for example, on the animal type (eg
avian or mammalian livestock, draught animals, sports
animals, pets, wildlife), the lifecycle stage (eg newborn,
juvenile, mature, pregnant, lactating, aged), and the
context (eg free-range or confinement farming, use for
motive power, recreational use, household companionship,
game parks or zoos). In addition, the relative value of a
particular opportunity may vary among individuals within
a group and even for an individual animal over time
depending on its experience, expectations and the
available alternatives. In general, however, the wider the
spectrum of available opportunities the wider the range of
positive affects animals may experience, so that the grades
Op+ to Op+++ would usually be distinguished by an
increasing breadth of accessible resources that animals
would find stimulating (eg Edgar et al 2013).

Use of welfare-enhancing opportunities
The relative impacts of different opportunities also need to
be assessed by comparing how frequently, for how long,
and in what ways animals may utilise them in relation to
their usual unimpeded daily or seasonal time budgets. The
highest grade of welfare enhancement might be assigned,
for example, when mature animals utilise opportunities for
engaged exploration, pleasurable food acquisition or
enjoyable bonded companionship available each day
(Use+++). A lower grade might be assigned to the maternal
care of young where the overall time committed to
nurturing and protecting them is largely seasonal (Use ++).
And, finally, a much lower grade might be applied to mature
animals exhibiting play behaviour in species where play is
usually intermittent and mainly expressed by juveniles, and
for sporadic sexual activity in those species where mating is
usually seasonal (Use+). Of course, species’ differences in
grade should be considered as well. For example, a higher
grade (eg Use++) may be assigned to play in those animals,
including domestic dogs (Stafford 2007; Beaver 2009),
where play behaviour continues to be expressed into
adulthood (Held & Spinka 2011; Spinka & Wemelsfelder
2011), and may also be assigned to sexual activity when that
occurs frequently during each day such as in the bonobo
(Pan paniscus) (Manson et al 1997).
It is important to note with regard to the grading of welfare
enhancement that no attempt is made at this time to include
an assessment of the relative hedonic value of, for example,
the different pleasures of exploring non-threatening environments, eating liked foods and companionable activities with
bonded others. In addition, it is currently not possible to
estimate the relative value of utilised opportunities that vary
in terms of the frequency or duration of use, eg engaged
foraging every day versus brief seasonal engagement in
mating or parenting behaviour. These activities are regarded
only as having facets that are affectively positive, ie
rewarding, as outlined above and elsewhere (eg Fraser 2008;
Mellor 2015a,b), and are simply accumulated for grading
purposes on that basis. It is accepted that the hedonic significance of different positive affects probably differ, but
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specific suggestions about this at present remain largely
unsupported. Nevertheless, cautious interpretation of the
overall affective impact in different situations as described
here still permits helpful distinctions to be made between the
broadly separated grades of inferred welfare enhancement,
namely none, low- , medium- and high-level (Table 1).

Combining the grades for welfare compromise and
enhancement

The above discussion shows that grading welfare compromise and welfare enhancement requires different frameworks and that both may be accommodated within the Five
Domains model. This raises the issue of how these separate
grades may be combined into an overall welfare grade. The
simple solution is to include the designations for the
compromise grades and the enhancement grades as two
components in a single symbol. For example, spanning the
full range of welfare status from worst to best, E/0 would
represent very severe compromise and no enhancement, and
A/+++ no compromise and high-level enhancement.

A matrix of possible combined grades has been provided in
Table 1, but note that some combinations have been
excluded. This is because for those grades the degree, nature
and/or timing of compromise may hinder animals’ utilisation of the available enhancement opportunities (McMillan
2003). Various examples will help to clarify different
features of the matrix.

The state of no compromise/no enhancement (A/0) may
never occur in practice because when negative affects
elicited by physical/functional factors have been minimised,
pleasures associated with, for example, drinking, eating and
satiety may be experienced (see above). Also, to assign an
A grade, there should be very low levels of negative affects
that arise due to restrictions on the expression of pleasurable
situation-related behaviours (Figure 1), thereby implying
that some opportunities to engage in such behaviours would
be both available and utilised. Thus, a combined grade of
A/+ might represent a more realistic starting point than A/0
for grading different levels of welfare enhancement when
there is no welfare compromise (Table 1).

Note that in the absence of welfare compromise (grade A)
there would be few obstacles to animals fully utilising any
genuine enhancement opportunities that are available, in
which case the assigned grades on the enhancement scale
(En+ to En+++) would directly reflect the range and
features of the resources that are available (Op+ to Op+++).
For example, if good bonding opportunities were available
for a social species, but exploration and foraging opportunities were not, the combined grade assigned might be A/+,
the availability of both bonding and foraging opportunities
might lead to an A/++, and all three might attract an A/+++.
However, the situation is quite different when welfare
compromise exists (ie grades B to E). In such cases,
compromise-induced hindrances to the utilisation of potentially enhancing resources (McMillan 2003) and the avail-

ability of those resources (Edgar et al 2013) must both be
considered. Thus, when resource availability is high
(Op+++), specific features of compromised welfare at
grades B to E would be the main determinants of resource
use and any related enhancing benefits. In these cases,
therefore, lower graded levels of enhancement (ie 0, + or
++) would reflect greater compromise-related hindrances to
the utilisation of those resources, and vice versa. The
conceptual matrix in Table 1 illustrates this. It shows that as
the levels of compromise increase from grades B to E, associated increases in barriers to enhancement are reflected by
enhancement at grade B being limited to + and ++, and at
grade C to +, and no significant enhancement being possible
at compromise grades D and E. Finally, lower resource
availability (Op0 to Op++) in each situation would restrict
utilisation independently of compromise-associated factors
and would therefore need to be considered in the final
grading of such enhancement and the related explanation.
Four examples illustrate potential interactions between
predominantly physical/functional compromises to welfare
represented by negative affects and an animal’s ability or
motivation to engage in behaviours it would find rewarding.
• Significant acute or chronic pain, whether caused by
traumatic injury or pathological processes (Gregory 2004),
may induce immobility, restrict movement or otherwise
impair behavioural responsiveness to potentially pleasurable opportunities (McMillan 2003).
• Acute or chronic cardio-respiratory or respiratory impairment leading to breathlessness may restrict animals to low
levels of physical activity (Packer et al 2012; Roedler et al
2013; Beausoleil & Mellor 2015b), thereby hindering their
capacity to, for example, hunt vigorously, forage extensively, or respond actively to circumstances requiring
escape or defensive attack.
• Sickness, weakness, nausea, dizziness and other debilitating affects (Gregory 2004; Beausoleil & Mellor 2015a,b)
may motivate animals to remain inactive and isolated from
others, and may make them disinclined to engage in activities that might be pleasurable (McMillan 2003).
• Amputation, traumatic deformation or paralysis of a limb
that severely hinders mobility could engender a sense of
helplessness or infirmity by limiting the capacity and the
motivation to fully utilise resources requiring agility
(McMillan 2003), for example, in tree-dwelling or climbing
animals. Of course, in less-severe cases, for example, in cats
or dogs with one limb amputated, the animals may retain the
capability to engage in a wide range of behaviours,
including enjoyable ones.
Clearly, those responsible for animals in such situations
should adopt alleviation strategies where practicable. In
the first three situations therapeutic interventions would
likely be required, whereas successful welfare enhancement in the last situation would depend on the opportunities provided being within the animal’s capability to
utilise them beneficially.
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Human factors and the Five Domains model

For many domestic and captive wild animals, humans have
almost complete control over food and water availability,
quality and variety, as well as other important features such as
space, environmental complexity and social groupings (eg
Cronin et al 2014). Thus, in such cases, humans will be the
major factor determining compromise or enhancement in
domains 1, 2 and 4 at least and any associated negative or
positive affects in domain 5. Regarding domain 3, humans may
impose some negative impacts on animals, for example, via
husbandry amputations, intentional poisoning or when
researching disease (Aitken 2007; Mellor et al 2008; Beausoleil
et al 2012). In contrast, humans may remediate disease states or
improve function or fitness (domain 3) in order to ameliorate
their negative or enhance their positive affective consequences
(domain 5), for example, by administering pain relief after
surgical procedures or providing opportunities for selfmotivated exercise that enhances muscle tone and vigour.
The relationship between humans and animals varies so that,
with regard to domain 4, the effects of human presence or
absence on animal welfare may vary too. For example, some
animals may perceive humans as a threat leading to negative
affects in domain 5. However, other animals may perceive
humans as a resource, companion, conspecific or even
pseudo-parent. In these cases, human presence may elicit
positive affects in domain 5 while absence may elicit negative
affects. Thus, for dogs, a preferred human’s presence may
provide opportunities for play or bond affirmation, whereas
their absence may cause anxiety or loneliness (Stafford 2007).
As well as their presence or absence, the behaviour of
humans has potential to compromise or enhance animal
welfare. Human behaviour is influenced by various factors
including the reason for interacting with the animals (eg food
production vs pet ownership), and the person’s knowledge,
attitudes, skills, training and familiarity with the animals, as
well as broader social and cultural factors (Hemsworth &
Coleman 2011; Coleman & Hemsworth 2014). For example,
improving stockperson attitudes towards their dairy cows was
shown to positively influence both cow behaviour and
productivity (Hemsworth et al 2002).
Such factors can also influence the recognition and grading of
welfare compromise and/or enhancement along with the likelihood and success of any interventions. For example, human
recognition of pain is poorer for rodents than for companion
animals (Mellor et al 2008). Likewise, although it is recognised that farm and companion animals are equally capable of
experiencing pain, companion animals are far more likely to
receive pain relief (Mellor et al 2008). In addition, different
priority may be given to avoiding or mitigating compromise
or facilitating enhancement in certain domains. To illustrate,
pig producers using confinement-based production systems
emphasised the importance of minimising compromise and
maximising enhancement in areas aligned with domains 1–3
rather than those relating to domain 4 (Spooner et al 2014).
Use of the extended Five Domains model by those who
hitherto have not made such detailed welfare assessments
may beneficially broaden their perspectives and reveal ways
to enhance welfare that they had not previously recognised.
© 2015 Universities Federation for Animal Welfare

Concluding remarks

It is apparent that the Five Domains model, which has wellestablished utility for identifying and grading animal
welfare compromise, can be readily adapted to accommodate the analysis and grading of welfare enhancement
(Figure 1). It is important to recognise, however, that the
predominant foci of the grading scales for compromise and
enhancement differ, being suffering and its mitigation for
the compromise scale, and, for the enhancement scale, the
capacity of animals to experience particular behaviours
and/or their outcomes as rewarding (Mellor 2012a, 2015a).
Hence, the informative indices for each scale are also
different: many of those for welfare compromise reflect
largely internal physical/functional disruptions associated
with negative survival-related motivational affects (eg
Mellor et al 2009), whereas many welfare enhancement
indices are behavioural, reflecting mainly situation-related
positive affects animals may experience when engaging in
various pleasurable activities (Mellor 2015a,b). The
emphasis of the model on cautiously made inferences about
a wide range of affects is supported by extensive neuroscience and behavioural science observations, as indicated
above and outlined in more detail elsewhere (eg Gregory
2004; Boissy et al 2007; Fraser 2008; Denton et al 2009;
Boissy & Lee 2014), and this increases the confidence that
may be placed in such inferences (Panksepp 2005; Fraser
2008; Mellor 2015a). Adapted thus, the model facilitates
systematic and structured assessment of negative as well as
positive welfare-related affects, the circumstances that give
rise to them and potential interactions between both types of
affect, all of which extend the utility of the model.
These observations are relevant to the assessment of quality of
life (QoL), which is equivalent to animal welfare status, as
QoL represents the overall balance between negative and
positive affects an animal may experience at any particular
time and/or over a particular period (McMillan 2003;
Wemelsfelder 2007; Green & Mellor 2011). Thus, the
combined symbol described here, by incorporating affectbased grades for welfare compromise and enhancement
(Table 1), may have utility for expressing the negative-positive
balance that characterises QoL. The systematic and structured
assessment of QoL offered in this way by the Five Domains
model may therefore be particularly helpful when making what
are often fraught decisions about whether or not to relocate,
treat or euthanise, for example, much-loved domestic pets or
zoo animals that have engaged public attention.
With regard to resources that potentially promote positive
welfare states, a distinction should be made between having
a primary focus on grading the presence of resources which,
if used effectively by the animals, would be anticipated to
enhance their welfare (Edgar et al 2103) and, as outlined
here, grading the animals’ actual behavioural utilisation of
such welfare-enhancing resources. An advantage of the
former approach is that once there is agreement on what those
resources should be, it would take little time to determine if
they are present or absent (Edgar et al 2013). However, this
approach relies on prior demonstrations of the sustained
beneficial use of such resources when provided, as is the case,
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for example, with layer hen use of perches and nest-boxes
(Federation of Animal Science Societies 2010). An advantage
of the latter Five Domains approach is that, despite a need to
observe animals for longer periods to ascertain if they do
beneficially utilise such resources, it may reveal whether or
not various forms of welfare compromise hinder animals
from experiencing such benefits (see Table 1), thereby
providing more information about the significance of a
particular compromise. However, this greater time commitment may mean that the Five Domains model would have
more utility for assessing individual animals or small groups
of them as opposed to larger numbers.
The extended Five Domains model is a device to facilitate
systematic recognition and grading of both the negative
and positive features of animal welfare states and their
potential interactions in a wide range of circumstances. As
such grading depends upon subjective interpretation of
observable physical/functional and behavioural signs and
other information, accessing scientifically informed expert
opinion would enhance confidence in this use of the
model. Thus, there would be merit in engaging panels or
consultative networks with wide expertise and experience
(eg Edgar et al 2013; Buckland et al 2014; Littin et al
2014). Collectively, such groups should be configured to
provide detailed input on species-specific biology,
behaviour, ecology, physiology, pathophysiology, health
and management, as well as affect-related neurosciencesupported behavioural expertise and experience with the
operation of the Five Domains model.
In conclusion, use of the Five Domains model to arrive at an
overall grade helps to evoke fresh thinking by clarifying
relationships between different circumstances that generate
negative and positive states, and likely interactions between
those circumstances and the related affects. Provided that
the grading is done cautiously, and with due regard to the
biology and ecology of the species concerned, the model
can usefully guide welfare assessments in a wide range of
circumstances and species. Also, the conceptual framework
of the model itself has value in contributing to the growing
contextual shift in contemporary animal welfare science
thinking towards the promotion of positive states, whilst at
the same time continuing to minimise negative states.
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