12 Physiological and Pathological Causes of
Behavioural Change
Introduction
Overt behaviour is the consequence of a cat perceiving some change in its
environment, evaluating this change, deciding on an appropriate response and
the response being generated through the motor systems of the brain to the
elements of the skeletal system that control activity. Hence, although behaviour
occurs as a consequence of changes in the external environment, the responses
generated also depend on internal variations in the processing of information.
These processes are susceptible to alteration due not only to normal
physiological variations but also to pathological changes. Interpretation of
behaviour, therefore, requires an understanding of how the generation of
behaviour is modulated by factors influencing the internal state, as well as how
responses are generated to events in the external environment.
Pathological changes can be the sole cause of behavioural change – indeed,
behavioural signs such as lameness are common first indicators of disease in
veterinary medicine. In some cases complex behavioural signs, such as
aggressive behaviour towards an owner, can occur entirely as a consequence of
pathological events, such as focal seizures. Although such events are rare, their
characteristics need to be distinguished from behaviours generated in response to
external stimuli when investigating the cause of undesired behaviours. However,
physiological or pathological changes more commonly modify cats’ behaviour
rather than solely cause it. This is through alterations in one or more of the
following: (i) perception of external events; (ii) the motivation to show a
response; (iii) the threshold at which a response is shown; and (iv) the manner in
which a response is generated. Understanding the way that behaviour develops
in individual cats, therefore, requires both an understanding of how behaviour is
modulated through learning (see Chapter 3, this volume) and how disease can
modify such processes. The physical examination of cases by a veterinary
surgeon is therefore important before investigating individual cases of undesired
behaviour (Fatjó and Bowen, 2009).

In addition to disease processes being important factors in the development of
undesired behaviours, cats’ responses to their environment can also influence the
onset or development of disease. For example, stress can influence susceptibility
to infectious disease, or the shedding of infectious agents from animals with
carrier status (e.g. Addie et al., 2009). Stress caused by environmental factors
also influences immune functioning and the onset of bouts of chronic diseases
such as feline idiopathic cystitis (Seawright et al., 2008).
Since it is impractical to consider all possible medical causes of behavioural
change here, we will use a functional approach to consider how disease
processes may alter the motivation for behavioural responses in the cat, modify
their occurrence or generate new responses. First, we consider how physiological
or pathological changes may alter an individual cat’s relative motivation to show
behaviour, hence changing its frequency or timing. Next, we examine how
normal behavioural responses to external events can be modified by internal
factors, and where behaviours are generated by disease states. Finally, we give
examples of how individual responses to the environment can influence the
onset of disease in the cat.

Effects on Motivation to Show Normal Behaviour
Increased or decreased motivation to show normal responses, or the initiation of
new behaviours, can all occur in association with physiological and pathological
changes. Normal physiological variations that may influence the initiation of
behaviour include the fluctuation of female reproductive hormones over the
oestrous cycle in entire females. For example, profound changes in the
behaviour of entire queens occur with the oestrous cycle, notably related to mate
seeking (see Chapter 8, this volume), and this may or may not be seasonal
depending on regional photoperiods (Faya et al., 2011).
Disease processes can also modify the initiation of behaviour by altering
underlying motivation. For example, a cat’s motivation to acquire food may be
increased by endocrine disorders such as hyperthyroidism (Salisbury, 1991). In
such cases, behaviours aimed at obtaining food, such as vocalizing or rubbing
around the owner, occur more frequently or in different spatial or temporal
contexts. Similarly, conditions decreasing appetite may reduce food-soliciting
behaviours towards the owner. Excessive eating or drinking caused by a medical
condition will inevitably lead to a higher frequency of toileting behaviour. Hence
a cat with a condition causing polydipsia (excessive drinking) may potentially

show signs of inappropriate urination, because access to toileting sites becomes
limiting with the increased need to eliminate. Similarly in conditions affecting
metabolic rate or body temperature, cats may show altered motivation to seek
sources of heat (e.g. in hyperthyroidism) or cool locations (e.g. fever). In some
cases such changes can lead to the onset of undesired behaviours, perhaps in
combination with situational factors. For example, a cat in a household with
others that are not socially compatible may only be able to access a litter box
intermittently, but concurrent disease-induced polyuria may bring about a
change to an ‘inappropriate’ toileting site due to insufficient access for toileting
needs.
Pain is one of the most common reasons for cats to alter their motivation to
show behaviours. For example, cats may have a reduced desire to play or
interact when suffering from joint pain, and this may be the first sign of which
owners are aware in the development of osteoarthritis in older cats (Lascelles
and Robertson, 2010). Pain may also lead to context-specific responses: for
example, a cat with a bite abscess on the tail base may avoid being stroked by its
owners, perhaps by moving away or even showing aggression to stop owner
contact. Pain is processed through a network of structures known as the ‘pain
matrix’ (Jones et al., 2003). The system has two parallel pathways, one of which
(the medial pathway) is involved in the emotional component (i.e. sensation) of
pain; the other (lateral) pathway is involved in discriminating the particular
details of the stimulus (i.e. type of sensation, location, intensity and duration).
Both pathways involve the thalamus and pass through to the insular and
somatosensory cortices, respectively (Kulkarni et al., 2005). On contact with a
painful stimulus, the areas of the brain associated with fear and anxiety are
activated (Rainville, 2002); this is obviously adaptive as it enables the animal to
learn the salient aspects of an environment that lead to a paineliciting outcome.
Altered motivation to groom areas of the body is also a common result of
conditions causing irritation to the skin, and thus activation of mechanoreceptors
(see Chapter 2, this volume). A range of conditions including parasite infestation
and atopic, infectious or autoimmune-mediated skin disease can result in a cat
showing increased grooming, biting or other skin-directed behaviour.
In cases of general illness or infection, animals commonly show what are
termed ‘sickness behaviours’ (Johnson, 2002), which have a range of functions
such as conserving energy or promoting defensive mechanisms in the body such
as fever (Broom, 2006). Response to infection is mediated by the release of
cytokines, which have a direct effect on the brain, leading to increased sleep and
reduced activity. Cytokines are also suggested to influence activation of the

hypothalamo–pituitary–adrenal axis and hence modulate behavioural responses
(McCann et al., 2000). Reduced motivation to be active or interact socially may
also occur with sensory deficits, such as loss of sight (Turner, 2004).

Modulation of Existing Responses to External Events
In many cases, changes in internal state through physiological variation or
disease do not lead to the initiation of a behaviour, but modify existing
behavioural responses to external events. These effects can occur through the
input of sensory information to the brain, the evaluation of information or in the
generation of a motor response.
Modulation of sensory information inputting the brain
Information entering the brain is generated in the sensory organs such as the
retinal cells in the eye, the nasal epithelium or the sensory receptors in the skin
(see Chapter 2, this volume). Conditions that influence the relative activation of
these organs by external stimuli, or the passage of impulses along the sensory
nerves to the sensory cortices of the brain, will influence the extent to which cats
respond to external events. For example, Siamese cats have an abnormal
development of sensory input from the retina to the lateral geniculate nucleus,
which means that their capacity to use stereoscopic vision to determine depth
(see Chapter 2, this volume) is limited, and it is believed that the development of
a squint in some individuals is to enable some overlap of visual fields (Hubel
and Wiesel, 1971; Chapter 2, this volume). While the plasticity of the sensory
cortex enables most Siamese to respond apparently normally to external events,
reduced or absent binocular capability is likely to modify when and how
individual cats respond to events, and potentially influence their hunting ability.
Perception of olfactory information is dependent on the integrity of the nasal
epithelium, and chronic damage from infectious upper respiratory tract disease
can influence the relative perception of scents in the environment (Scherk,
2010), influencing a range of scent-related behaviours such as toileting and
social interaction (see Chapters 5 and 8, this volume).
Modulation of sensory information from the integument is another example
of where abnormalities can influence the extent to which cats perceive external
stimuli. Changes in the relative activity of peripheral mechanoreceptors can
result in either altered sensation (dysaesthesia) or exaggerated response to

stimulation (hyperaesthesia) (Rizzo et al., 1996). These changes in relative
activation of sensory neurons arise as a result of changes in neuronal conduction
properties with variation in sub-type of sodium ion channels in the nerve
membrane (Waxman et al., 2000). Damage to a peripheral sensory nerve may
result, for example, in relative hyperpolarization, such that the threshold of
activation by touch sensation is reduced (Matzner and Devor, 1992). These
changes in peripheral nerve activation thresholds following damage are one
potential underlying cause for behavioural changes in cats sometimes described
as ‘hyperaesthesia syndrome’ or ‘hyperkinesis’ (Shell, 1994), where cats present
with twitching or rippling skin and may jump around to groom intensely, as if
responding to severe irritation, following only a mild touch sensation.
Factors influencing processing and evaluation of sensory information
Behaviour arising as a consequence of external changes can also be modulated
by factors that influence how information is centrally processed or appraised.
Normal physiological changes can influence these processes, such as
fluctuations in reproductive hormones, since sex steroids act as modulatory
neurotransmitters across many regions of the brain (Rupprecht and Holsboer,
1999). For example, evidence from other species suggests that changes in
oestrogen may have profound effects on the activity of a range of different
neurotransmitters at the cellular level, resulting in an increased chance of
behavioural responses to external events and a reduced threshold of response to
painful stimuli (Aloisi and Bonifazi, 2006).
Pathologies can also influence how sensory information is evaluated, and
change either the threshold for the behaviour or the degree of behavioural
response. Endocrine abnormalities can have a profound effect on responses to
external events, as well as a range of physical signs. In Cushing’s disease, for
example, overproduction of glucocorticoids may ultimately reduce the
production of corticotrophin-releasing factor in the hypothalamus due to
negative feedback, resulting in an animal that is unresponsive to external events
and lethargic. Corticosteroids are also commonly used in the treatment of
various medical conditions in cats, and evidence from human patients suggests
that iatrogenic steroids may also have effects on mood and behaviour (Brown
and Chandler, 2001).
Diseases that influence the breakdown and metabolism of dietary components
can also have an influence on the threshold of response generation in the brain.
The most common examples are cases where either hepatic (liver) or renal

(kidney) function is compromised, resulting in a reduced ability to remove byproducts of digestion from the circulation and excrete these via the urine. The
behavioural and neurological consequences of such diseases are commonly
termed ‘encephalopathies’. The effects on brain function can arise through the
build-up of compounds that are neurotoxic, or alternatively can be caused by the
relative unavailability of amino acids necessary for neurotransmitter turnover.
For example, increased ammonium salts in the circulation as a result of hepatic
insufficiency cannot be metabolized to urea in the central nervous system, and
are instead converted to glutamine, which ultimately leads to an excess of this
amino acid in the brain (Albrecht et al., 2007). Since glutamine is the precursor
for the excitatory neurotransmitter glutamate, this may explain transient
decreases in the threshold of responding (for example, increased aggression)
associated with encephalopathies. In addition, chronic low-grade
hyperammonaemia has been associated with memory deficits and difficulty in
adapting to new environments in both humans and rats (Apelqvist et al., 1999).
Because increased levels of ammonia, and hence increased glutamine and
glutamate, occur as a protein meal is digested and the by-products circulate in
the bloodstream, behavioural signs associated with hyperammonaemia will often
occur temporarily, associated with feeding. Ultimately, increasing levels of
glutamine result in cerebral oedema (Albrecht et al., 2007) and more obvious
neurological symptoms, such as loss of motor coordination, depression, hysteria,
pacing, circling, seizures and, ultimately, coma and death.
Alterations of normal behaviour can arise as a consequence of disorders of
the central nervous system. The specific effects of lesions on behaviour will
relate to the specific area of the central nervous system affected. For example,
lesions affecting the pineal gland may influence the sleep–wake cycle (Uz et al.,
2003). In older cats, behavioural changes in response to external events are
commonly caused by a range of clinical conditions including osteoarthritis,
systemic hypertension (often secondary to chronic kidney disease or
hyperthyroidism), hyperthyroidism or sensory deficits (Gunn-Moore, 2011). In
some cases such changes may result from reduced motivation to show new
behaviours, for example due to pain, as discussed earlier. There is also a
tendency across species for cognitive ability to decline with increasing age. For
example, in both humans (Cherry and Park, 1993) and dogs (Christie et al.,
2005) the ability to perform allocentric tasks (i.e. requiring reference to external
landmarks) declines with age. However, in a proportion of cats more profound
changes in cognitive ability and behaviour are associated with specific
pathological changes analogous to Alzheimer’s disease in people, known as

‘cognitive dysfunction’ (Landsberg et al., 2010). Associated alterations in
response to external events might include reduced social interaction with owners
or, alternatively, increased dependency on owner attention and presence, loss of
previously learnt associations, altered or ‘mixed-up’ responses to previously
learnt cues (e.g. change in toileting substrate preference) or general
disorientation.
Influences on motor outputs and initiation of behaviour
Disease processes may also modify behavioural responses to external events by
altering the output of motor information from the brain and the activation of
peripheral muscles via neuromuscular junctions. Changes in this element of the
pathway may influence the cat’s ability to show a desired behaviour, or alter the
form of the behaviour. A cat’s ability to show a response may be influenced by
diseases affecting the motor cortex of the brain or spinal cord. For example,
spinal damage can influence the motor control of elimination, potentially
resulting in urination or defecation in undesired locations. Control of toileting
can also be influenced by conditions affecting the gastrointestinal or urinary
tract. Diseases causing inflammation in the bowel, or those affecting absorption,
will potentially influence both the frequency and urgency of defecation.
Feline idiopathic cystitis (FIC), also known as idiopathic feline lower urinary
tract disease (iFLUTD), is the most common medical cause of abnormal
urination in the cat, and hence is an important differential diagnosis to consider
when investigating cats presenting with inappropriate elimination (Buffington et
al., 1997). FIC is termed ‘idiopathic’ when there is no obvious physical cause to
account for the condition, and is diagnosed by excluding other causes of lower
urinary tract inflammation (such as urinary tract infection, urethral strictures,
neoplasia or urolithiasis) (Kalkstein et al., 1999). Inappropriate elimination may
be the first presenting sign of FIC, and is thought to occur because the cat
associates the pain of urination with the specific location in which it has
previously urinated. In addition, the condition causes increased frequency and
urgency of urination. Because the signs of the condition are commonly present
during bouts of 3 or 4 days, affected cats may show repeated changes in the
location of urination for several days in a row. Pain on urination can also cause
the cat to appear distressed and vocalize before and during urination, and
abdominal pain may make cats reluctant to be handled, either moving away or
showing aggression as an avoidance response. Male cats may also change their
posture from a squat to standing up, as squatting, which bends the urethra, may

cause further discomfort (Seawright et al., 2008).
The ability of cats to show desired behavioural responses can also be
influenced by diseases affecting movement, such as degenerative joint disease
(e.g. osteoarthritis), neuropathies of motor nerves (e.g. diabetic polyneuropathy),
disorders of the neuromuscular junction (e.g. myasthenia gravis) or problems
with muscular functions (e.g. myopathies associated with feline leukaemia
virus).

Behaviours Occurring Entirely as a Result of Disease
Processes
In some cases behavioural signs in cats are generated entirely as a result of a
disease process, and occur unrelated to external events (Reisner, 1991). In
general these types of behaviour are less common than where pathology acts to
modify behavioural responses to external events. Abnormalities that can
generate a response may occur in any part of the process by which a normal
response is generated (i.e. sensory input to the brain, the processing of
information in the central nervous system or the output of information from the
motor cortex).
The generation of abnormal sensory information will create similar
behavioural responses to sensory inputs based on actual external stimuli. For
example, in addition to dysaesthesic and hyperaesthesic responses in peripheral
sensory nerves (described previously), paraesthesic responses can occur,
whereby spontaneous activity is generated in the nerve without any mechanical
stimulation of the corresponding receptors. This abnormal or ectopic impulse
generation is also commonly called sensory neuropathy. Because these abnormal
inputs are processed as if they arise in response to normal external events, the
reaction of the cat is appropriate to irritation or pain arising from the source (i.e.
grooming, scratching or attempting to bite at the affected part of the body). In
some cases these responses can be extreme and cause both cat and owner
considerable distress. The tail is a common target for such behaviour, possibly
because the sensory nerves in the tail are more susceptible to damage (e.g.
through bite injuries or the tail being caught in a doorway). A cat may repeatedly
and persistently attack its tail to the extent that it becomes damaged and requires
repeated medical or surgical intervention. Depending on the origin of the sensory
damage, and the extent to which sensitization of the response has occurred, the
behaviour can even continue following amputation of part or all of the tail. An

abnormal pain sensation in the face and mouth region has also been described,
particularly in oriental breeds. Although there may be multiple possible factors
involved in the development of this condition, damage to the facial nerves, such
as the trigeminal nerve, is likely to be an important factor. Cats suffering from
this condition show signs varying in severity; in the most extreme cases cats can
cause considerable self-damage by clawing at their own face in an apparent
attempt to alleviate the pain (Rusbridge et al., 2010).
Spontaneous activity through ectopic activity in nerve cells also occurs in the
brain. Spontaneous depolarization shifts or repetitive discharge from
hyperexcitable collections of neurons in the brain are expressed as epileptic
seizures. In the typical ‘grand mal’ seizure, this activity spreads across the whole
brain. However, the spread of electrical activity can also be localized,
influencing only one part of the brain. The behavioural response arising from
these focal seizures will depend on the part of the brain that is affected and the
extent to which it spreads (Dahl, 1999). Hence, a focal seizure in the visual
cortex is likely to result in a cat responding as if it has seen something (i.e. a
‘visual hallucination’). The response will often be identical to that as would
occur if the animal had seen a ‘real’ stimulus, since activation of this brain
region will lead to the generation of the same behavioural response as if the
activation was due to inputs via the optic nerve. Hence, cats may appear to
pounce on or chase objects which are not there. Seizure activity localized to the
limbic part of the brain, responsible for the generation of emotional responses,
can result in sudden unprovoked behavioural responses indicative of extreme
emotional disturbance. For example, cats may suddenly run off and hide, or
show extreme aggression to the nearest person, object or other animal. Where
the focus of focal seizures is the motor cortex, resulting behaviours are often
rather more fixed in form, rather than the more ‘goal-oriented’ and variable
behaviours associated with sensory focal seizures.
Seizure activity develops over time through the process of ‘kindling’,
whereby spontaneous activity in one area gradually results in the ‘recruitment’
of neighbouring cells (Bertram, 2007). In the early stages, seizure activity may
therefore result in relatively mild signs which are often disregarded. For
example, humans with seizures in the limbic part of the brain may initially report
mild ‘feelings’ occurring spontaneously, which develop over time into more
obvious seizures with clear behavioural indicators (Bertram, 2007). The
plasticity of the brain, and susceptibility of cells to repeated electrical
stimulation, means that behavioural changes may be used to identify early
seizure activity (Shihab et al., 2011). The other factor to consider with epilepsy

is the effect of seizures on behaviour occurring between the episodes. Because
the action of the seizures themselves is to partially ‘remodel’ areas of the brain,
the response of the animal to normal stimuli in the interictal (between seizure)
period can also be affected (Adamec, 2003).

Persistence of Behavioural Outcomes of Disease
When evaluating the behaviour of an individual animal, it is important not only
to consider currently occurring physiological or pathological impacts on
behaviour, but to investigate the potential impact of historical effects. In many
cases, behavioural changes can arise as a consequence of a previous condition
that has been resolved, but where the behavioural response has been retained
through learning. For example, male cats with FIC may stand to urinate in order
to facilitate the passage of inflammatory material, or due to urethral spasm.
However, where these individuals learn that this posture eases the pain
associated with elimination, they may continue to show this posture even after
resolution of the disease. Similarly, avoidance responses learnt when a cat was in
pain may be retained after resolution of the painful lesion. Where aggression to
an owner stroking the caudal dorsum effectively prevents contact on the tail
base, a cat may continue to respond aggressively after resolution of a tail base
abscess because it has not had the opportunity to learn that contact in this area is
no longer painful. Behaviours originating for medical reasons can also become
reinforced and established for other reasons. For example, grooming behaviour
initiated because of an irritating lesion could become reinforced by the owner
paying the cat attention when the behaviour is shown. This type of reinforcement
is particularly likely where cats highly value owner attention, as response from
the owner will be a valued outcome.

Environmental Stressors in Disease Aetiology
It is increasingly recognized in human medicine that psychological stressors
impact extensively on somatic disease (Nater et al., 2006). Similarly, in
veterinary medicine, the influence on disease processes of environment, and
individual responses to environmental change, have gained in recognition
(Casey, 2010). However, much still needs to be investigated to elucidate the
relationship between stress exposure and disease susceptibility. It is unclear, for

example, why some individuals appear to be more susceptible to somatic disease
than others exposed to similar environments. In addition, it is not known why
different individuals exposed to the same stressors develop conditions involving
different body systems. However, it is likely that some individuals are
predisposed to vulnerability, such that co-occurrence with extreme environments
leads to dysregulated stress responses, resulting in disease. Further research is
needed to investigate the nature of this vulnerability, and how it interacts with
stressors that lead to such consequences.
In cats, FIC is the condition that is most widely recognized as associated with
exposure to stress (Seawright et al., 2008). Indeed, differentiating cases of FIC
from inappropriate elimination can be complicated, as exposure to events that
cats find aversive is an important ‘flare factor’ in the multifactorial aetiology of
this condition (Cameron et al., 2004), and hence similar factors can lead to both
inappropriate elimination and FIC. Other chronic conditions in which stress
exposure is considered a factor in humans include irritable bowel syndrome
(Murray et al., 2004) and chronic skin disease (Kimyai-Asadi and Usman,
2001), both of which are anecdotally also relevant in cats. The hyperaesthetic
sensory responses, as described earlier, are also postulated to have
environmental stress as an aetiological factor.
In addition to chronic disease conditions, where clinical signs appear to be
exacerbated or precipitated by stressful events, acute stress can have important
impacts on susceptibility to infectious disease. For example, the high level of
stress experienced by many cats when entering a boarding or rescue cattery,
associated with loss of predictability and change in environmental cues, leads to
an increased susceptibility to infectious disease, at the same time as they are
brought into the proximity of other cats, thus increasing the probability of
contact with infectious agents.

Conclusions
Important welfare implications arise from the appropriate recognition of the
influences of disease on behaviour. Behavioural signs may be the first indicators
of disease and enable the early treatment of potentially serious medical
conditions. In addition, the recognition of confounding disease processes will
ensure that behavioural interventions are considered that take these into account,
and better inform prognosis when treating undesired behaviours. Furthermore,
where stress is likely to impact on disease risk, interventions to reduce exposure
to stressors can have important health impacts.

to stressors can have important health impacts.
In considering the relationship between pathological disease or physiological
variation and behavioural signs it is important to consider not only those
behaviours that are directly caused by pathologies, but also those where changes
in internal state may modify existing responses. In addition, it is imperative to
adopt a rational, functional approach and consider those aspects of normal
response generation where pathology could be having an effect. For example,
where a cat is observed attacking its tail, the important factors to investigate and
differentiate from behavioural causes will range from conditions that cause
irritation of the skin right through to those that might be generating an abnormal
motor response.

References
Abrahams, V.C., Hodgkins, M. and Downey, D. (1987) Morphology,
distribution and density of sensory receptors in the glabrous skin of the cat
rhinarium. Journal of Morphology 191, 109–114.
Adamec, R. (2003) Kindling induced lasting interictal alterations of affective
behavior. Annals of the New York Academy of Sciences 985, 495–497.
Adamec, R.E. (1976) The interaction of hunger and preying in the domestic cat
(Felis catus): an adaptive hierarchy? Behavioural Biology 18, 263–272.
Adamec, R.E., Stark-Adamec, C. and Livingstone, K.E. (1980) The development
of predatory aggression and defense in the domestic cat (Felis catus).
Behavioural and Neural Biology 30, 389–409.
Adamec, R.E., Stark-Adamec, C. and Livingstone, K.E. (1983) The expression
of an early developmentally emergent defensive bias in the adult domestic
cat (Felis catus) in non-predatory situations. Applied Animal Ethology 10,
89–108.
Adamelli, S., Marinelli, L., Normando, S. and Bono, G. (2005) Owner and cat
features influence the quality of life of the cat. Applied Animal Behaviour
Science 94, 89–98.
Addie, D., Belák, S., Bourcraut-Baralon, C., Egberin, H., Frymus, T., GruffyddJones, T. et al. (2009) Feline infectous peritonitis: ABCD guidelines on
prevention and management. Journal of Feline Medicine and Surgery 11,
594–604.
Albrecht, J., Sonnewald, U., Waagepetersen, H.S. and Schousboe, A. (2007)
Glutamine in the central nervous system: function and dysfunction.
Frontiers in Bioscience 12, 332–343.
Aldis, O. (1975) Play Fighting. Academic Press, New York.
Aloisi, A.M. and Bonifazi, M. (2006) Sex hormones, central nervous system and
pain. Hormones and Behaviour 50, 1–7.
APBC (2005) Annual review of cases 2005. Available at:
http://www.apbc.org.uk/sites/default/files/review_2005.pdf (accessed 11
September 2012).

Apelqvist, G., Hindfelt, B., Andersson, G. and Bengtsson, F. (1999) Altered
adaptive behaviour expressed in an open-field paradigm in experimental
hepatic encephalopathy. Behavioural Brain Research 106, 165–173.
Appleby, M.C. (1993) How animals perceive a hierarchy: reactions to Freeman
et al. Animal Behaviour 46, 1232–1233.
Archer, J. (2011) Pet keeping: a case study in maladaptive behaviour. In:
Salmon, C.A. and Shackelford, T.K. (eds) The Oxford Handbook of
Evolutionary Family Psychology. Oxford University Press, New York, pp.
281–296.
Bacon, B.A., Lepore, F. and Guillemot, J.-P. (1999) Binocular interactions and
spatial disparity sensitivity in the superior colliculus of the Siamese cat.
Experimental Brain Research 124, 181–192.
Bang, A., Deshpande, S., Sumana, A. and Gadagkar, R. (2010) Choosing an
appropriate index to construct dominance hierarchies in animal societies: a
comparison of three indices. Animal Behaviour 79, 631–636.
Bard, P. and Macht, M.B. (1958) The behaviour of chronically decerebrate cats.
In: Wolstenholme, G.E.W. and O’Connor, C.M. (eds) CIBA Foundation
Symposium on the Neurological Basis of Behaviour. J. & A. Churchill, Ltd,
London, pp. 55–71.
Barratt, D. (1997) Home range size, habitat utilization and movement patterns of
suburban and farm cats (Felis catus). Ecography 20, 271–280.
Barrett, P. and Bateson, P. (1978) The development of play in cats. Behaviour
66, 106–120.
Barry, K. and Crowell-Davis, S. (1999) Gender differences in the social
behavior of the neutered indoor-only domestic cat. Applied Animal
Behaviour Science 64, 193–211.
Bateson, P. (1979) How do sensitive periods arise and what are they for? Animal
Behaviour 27, 470–486.
Bateson, P. (2000) Behavioural development in the cat. In: Turner, D.C. and
Bateson, P. (eds) The Domestic Cat: The Biology of its Behaviour, 2nd Edn.
Cambridge University Press, Cambridge, pp. 9–22.
Bateson, P. and Bateson, M. (2002) Post-weaning feeding problems in young
domestic cats – a new hypothesis. The Veterinary Journal 163, 113–114.
Bateson, P. and Turner, D.C. (1988) Questions about cats. In: Turner, D.C. and
Bateson, P. (eds) The Domestic Cat: The Biology of its Behaviour.
Cambridge University Press, Cambridge, pp. 193–201.

Bateson, P., Mendl, M. and Feaver, J. (1990) Play in the domestic cat is
enhanced by rationing of the mother during lactation. Animal Behaviour 40,
514–525.
Belkin, M., Yinon, U., Rose, L. and Reisert, I. (1977) Effect of visual
environment on refractive error of cats. Documenta Ophthalmologica 42,
433–437.
Berkley, M.A. (1976) Cat visual psychophysics: neural correlates and
comparisons with man. Progress in Psychobiology and Physiological
Psychology 6, 63–119.
Bernstein, I.L. (1999) Taste aversion learning: a contemporary perspective.
Nutrition 15, 229–234.
Bernstein, P.L. (2007) The human–cat relationship. In: Rochlitz, I. (ed) The
Welfare of Cats. Springer Press, Dordrecht, The Netherlands, pp. 47–89.
Bernstein, P.L. and Strack, M. (1996) A game of cat and house: spatial patterns
and behavior of 14 domestic cats (Felis catus) in the home. Anthrozoos 9,
25–39.
Bertram, E. (2007) The relevance of kindling for human epilepsy. Epilepsia 48,
65–74.
Biben, M. (1979) Predation and predatory play behaviour of domestic cats.
Animal Behaviour 27, 81–94.
Blakemore, C. and Van Sluyters, R.C. (1975) Innate and environmental factors
in the development of the kitten’s visual cortex. Journal of Physiology 248,
663–716.
Bonnaud, E., Medina, F.M., Vidal, E., Nogales, M., Tershy, B., Zavaleta, E.S. et
al. (2011) The diet of feral cats on islands: a review and a call for more
studies. Biological Invasions 13, 581–603.
Borchelt, P.L. and Voith, V.L. (1982) Classification of animal behaviour
problems. Veterinary Clinics of North America: Small Animal Practice 12,
571–585.
Boudreau, J.C. (1989) Neurophysiology and stimulus chemistry of mammalian
taste systems. In: Teranishi, R., Buttery, R.G. and Shahidi, F. (eds) Flavor
Chemistry: Trends and Developments, ACS Symposium Series 388, pp.
122–137.
Bradshaw, J.W.S. (1986) Mere exposure reduces cats’ neophobia to unfamiliar
food.

Animal Behaviour 34, 613–614.
Bradshaw, J.W.S. (1991) Sensory and experiential factors in the design of foods
for domestic dogs and cats. Proceedings of the Nutrition Society 50, 99–
106.
Bradshaw, J.W.S. (2006) The evolutionary basis for the feeding behavior of
domestic dogs (Canis familiaris) and cats (Felis catus). Journal of Nutrition
136, 1927S–1931S. Bradshaw, J.W.S. and Cameron-Beaumont, C. (2000)
The signalling repertoire of the domestic cat and its undomesticated
relatives. In: Turner, D.C. and Bateson, P. (eds) The Domestic Cat: The
Biology of its Behaviour, 2nd Edn. Cambridge University Press,
Cambridge, pp. 68–93.
Bradshaw, J.W.S. and Casey, R.A. (2007) Anthropomorphism and
anthropocentrism as influences in the quality of life of companion animals.
Animal Welfare 16(S), 149–154.
Bradshaw, J.W.S. and Cook, S. (1996) Patterns of pet cat behaviour at feeding
occasions. Applied Animal Behavior Science 47, 61–74.
Bradshaw, J.W.S. and Hall, S.L. (1999) Affiliative behaviour of related and
unrelated pairs of cats in catteries: a preliminary report. Applied Animal
Behaviour Science 63, 251–255.
Bradshaw, J.W.S. and Limond, J. (1997) Attachment to cats and its relationship
with emotional support: a cross cultural study. In: Proceedings of the ISAZ
Conference, Boston, Massachusetts, 24–25 July.
Bradshaw, J.W.S. and Lovett, R.E. (2003) Dominance hierarchies in domestic
cats: useful construct or bad habit? Proceedings of the British Society of
Animal Science Conference 2003, 16.
Bradshaw, J.W.S., Horsfield, G.F., Allen, J.A. and Robinson, I.H. (1999) Feral
cats: their role in the population dynamics of Felis catus. Applied Animal
Behaviour Science 65, 273–283.
Bradshaw, J.W.S., Casey, R.A. and MacDonald, J.M. (2000a) The occurrence of
unwanted behaviour in the pet cat population. Proceedings of the
Companion Animal Behaviour Therapy Study Group Study Day,
Birmingham, UK, pp. 41–42.
Bradshaw, J.W.S., Healey, L.M., Thorne, C.J., Macdonald, D.W. and ArdenClark, C. (2000b) Differences in food preferences between individuals and
populations of domestic cats Felis silvestris catus. Applied Animal
Behaviour Science 68, 257–268.

Bradshaw, J.W.S., Blackwell, E.J. and Casey, R.A. (2009) Dominance in
domestic dogs – useful construct or bad habit? Journal of Veterinary
Behavior 4, 135–144.
Bravo, M., Blake, R. and Morrison, S. (1988) Cats see subjective contours.
Vision Research 18, 861–865.
Broom, D.M. (1988) The scientific assessment of animal welfare. Applied
Animal Behaviour Science 20, 5–19.
Broom, D.M. (2006) Behaviour and welfare in relation to pathology. Applied
Animal Behaviour Science 97, 73–83.
Brown, E.S. and Chandler, P.A. (2001) Mood and cognitive changes during
systemic corticosteroid therapy. Primary Care Companion. Journal of
Clinical Psychiatry 3, 17–21.
Brown, K.A., Buchwald, J.S., Johnson, J.R. and Mikolich, D.J. (1978)
Vocalization in the cat and kitten. Developmental Psychobiology 11, 559–
570.
Brown, S.L. (1993) The social behaviour of neutered domestic cats (Felis catus).
PhD thesis, University of Southampton, Southampton, UK.
Brown, S.L. and Bradshaw, J.W.S. (1996) Social behaviour in a small colony of
feral cats. Journal of the Feline Advisory Bureau 34, 35–37.
Buesching, C.D., Stopka, P. and Macdonald, D.W. (2003) The social function of
allo-marking in the European badger (Meles meles). Behaviour 140, 965–
980.
Buffington, C.A., Chew, D.J., Kendall, M.S., Scrivani, P.V., Thompson, S.B.,
Blaisdell, J.L. et al. (1997) Clinical evaluation of cats with nonobstructive
urinary tract diseases. Journal of American Veterinary Medical Association
210, 46–50.
Burgess, P.R. and Perl, E.R. (1973) Cutaneous mechanoreceptors and
nociceptors. In: Iggo, A. (ed.) Handbook of Sensory Physiology, Vol. II,
The Somatosensory System. Springer-Verlag, New York, pp. 29–78.
Cafazzo, S. and Natoli, E. (2009) The social function of tail up in the domestic
cat (Felis sylvestris catus). Behavioural Processes 80, 60–66.
Cameron, M.E., Casey, R.A., Bradshaw, J.W.S., Waran, N.K. and Gunn-Moore,
D.A. (2004) A study of environmental and behavioural factors that may be
associated with feline idiopathic cystitis. Journal of Small Animal Practice
45, 144–147.

Cameron-Beaumont, C.L. (1997) Visual and tactile communication in the
domestic cat (Felis silvestris catus) and undomesticated small felids. PhD
thesis, University of Southampton, Southampton, UK.
Cameron-Beaumont, C., Lowe, S.E. and Bradshaw, J.W.S. (2002) Evidence
suggesting preadaptation to domestication throughout the small Felidae.
Biological Journal of the Linnean Society 75, 361–366.
Caro, T.M. (1980) Effects of the mother, object play, and adult experience on
predation in cats. Behavioural and Neural Biology 29, 29–51.
Caro, T.M. (1981) Predatory behaviour and social play in kittens. Behaviour 76,
1–24.
Caro, T.M. (1989) Determinants of asociality in felids. In: Standen, V. and
Foley, R.A. (eds) Comparative Socioecology: the Behavioural Ecology of
Humans and Other Mammals. Blackwell Scientific Publications, Oxford,
UK, pp. 41–74.
Carpenter, J.A. (1956) Species differences in taste preferences. Journal of
Comparative and Physiological Psychology 49, 139–144.
Casey, R. (2008) Undesirable behaviours in the domestic cat: development,
consequences and treatment. PhD thesis, University of Bristol, Bristol, UK.
Casey, R.A. (2010) Fear, anxiety and conflict in companion animals. In:
Lindley, S. and Watson, P. (eds) BSAVA Manual of Canine and Feline
Rehabilitation, Supportive and Palliative Care. British Small Animal
Veterinary Association, Quedgeley, UK, pp. 31–41.
Casey, R.A. and Bradshaw, J.W.S. (2001) A comparison of referred feline
clinical behaviour cases with general population prevalence data. Scientific
Proceedings of the British Small Animal Veterinary Association Congress,
Birmingham, UK, p. 529.
Casey, R.A. and Bradshaw, J.W.S. (2005) The assessment of welfare. In:
Rochlitz, I. (ed.) The Welfare of Cats. Springer, Dordrecht, The
Netherlands, pp. 23–46.
Casey, R.A. and Bradshaw, J.W.S. (2008) The effects of additional socialisation
for kittens in a rescue centre on their behaviour and suitability as a pet.
Applied Animal Behaviour Science 114, 196–205.
Casey, R.A., Vandenbussche, S., Bradshaw, J.W.S. and Roberts, M.A. (2009)
Reasons for relinquishment and return of domestic cats (Felis silvestris
catus) to rescue shelters in the UK. Anthrozoos 22, 347–358.
Chaadaeva, E.V. and Sokolova, N.N. (2005) Development of vocal repertoire in

kittens of Felis lybica and F.catus. Zoologicheskii Zhu 84, 1402–1415.
Cherry, K.E. and Park, D.C. (1993) Individual difference and contextual
variables influence spatial memory in younger and older adults. Psychology
and Aging 8, 517–526.
Chesler, P. (1969) Maternal influence in learning by observation in kittens.
Science 166, 901–903.
Christie, L.-A., Studzinski, C.M., Araujo, J.A., Leung, C.S.K., Ikeda-Douglas,
C.J., Head, E. et al. (2005) A comparison of egocentric and allocentric agedependent spatial learning in the beagle dog. Progress in NeuroPsychopharmacology and Biological Psychiatry 29, 361–369.
Church, S.C., Allen, J.A. and Bradshaw, J.W.S. (1996) Frequency-dependent
food selection by domestic cats: a comparative study. Ethology 102, 495–
509.
Clark, C.C.A., Gruffydd-Jones, T. and Murray, J.K. (2012) Number of cats and
dogs in UK welfare organisations. Veterinary Record 170, 493.
Clark, J.M. (1975) The effects of selection and human preference on coat colour
gene frequencies in urban cats. Heredity 35, 195–210.
Clifford, C.W.G. and Ibbotson, M.R. (2003) Fundamental mechanisms of visual
motion detection: models, cells and functions. Progress in Neurobiology
68, 409–437.
Clutton-Brock, J. (1987) A Natural History of Domesticated Mammals.
Cambridge University Press, Cambridge, and the British Museum (Natural
History), London.
Colgan, P. (1989) Animal Motivation. Chapman & Hall, London.
Collard, R.R. (1967) Fear of strangers and play behavior in kittens with varied
social experience. Child Development 38, 877–891.
Collier, G., Johnson, D.F. and Morgan, C. (1997) Meal patterns of cats
encountering variable food procurement cost. Journal of the Experimental
Analysis of Behavior 67, 303–310.
Cooper, L.L. (1997) Feline inappropriate elimination. Veterinary Clinics of
North America: Small Animal Practice 27, 569–600.
Costalupes, J.A. (1983) Temporal integration of pure tones in the cat. Hearing
Research 9, 43–54.
Crouch, J.E. (1969) Text Atlas of Cat Anatomy. Lea and Febiger, Philadelphia,
Pennsylvania.

Crowell-Davis, S.L. Barry, K. and Wolfe, R. (1997) Social behaviour and
aggressive problems of cats. Veterinary Clinics of North America: Small
Animal Practice 27, 549–568.
Crowell-Davis, S.L., Curtis, T. and Knowles, R. (2004) Social organization in
the cat: a modern understanding. Journal of Feline Medicine and Surgery 6,
19–28.
Curtis, T., Knowles, R. and Crowell-Davis, S. (2003) Influence of familiarity
and relatedness on proximity and allogrooming in domestic cats (Felis
catus). American Journal of Veterinary Research 64, 1151–1154.
Dahl, J.C. (1999) A behaviour medicine approach to epilepsy – time for a
paradigm shift? Scandinavian Journal of Behaviour Therapy 28, 97–114.
Dantas-Divers, L.M.S., Crowell-Davis, S.L., Alford, K., Genaro, G., D’Almeida,
J.M. and Paixao, R.L. (2011) Agonistic behavior and environmental
enrichment of cats communally housed in a shelter. Journal of the
American Veterinary Medical Association 239, 796–802.
Dards, J.L. (1983) The behaviour of dockyard cats: interactions of adult males.
Applied Animal Ethology 10, 133–153.
Davey, G. (1989) Ecological Learning Theory. Routledge, London.
de Boer, J.N. (1977a) Dominance relations in pairs of domestic cats.
Behavioural Processes 2, 227–242.
de Boer, J.N. (1977b) The age of olfactory cues functioning in
chemocommunication among male domestic cats. Behavioural Processes 2,
209–225.
Deag, J.M., Manning, A. and Lawrence, C.E. (1988) Factors influencing the
mother–kitten relationship. In: Turner, D.C. and Bateson, P. (eds) The
Domestic Cat: The Biology of its Behaviour. Cambridge University Press,
Cambridge, pp. 23–39.
DeAngelis, G.C. (2000) Seeing in three dimensions: the neurophysiology of
stereopsis. Trends in Cognitive Sciences 4, 80–90.
Deliagina, T.G., Orlovsky, G.N., Zelenin, P.V. and Beloozerova, I.N. (2006)
Neural bases of postural control. Physiology 21, 216–225.
Devillard, S., Say, L. and Pontier, D. (2003) Dispersal pattern of domestic cats
(Felis catus) in a promiscuous urban population: do females disperse or
die? Journal of Animal Ecology 72, 203–211.
Dickman, C.R. (2009) House cats as predators in the Australian environment:

impacts and management. Human–Wildlife Conflicts 3, 41–48.
Drews, C. (1993) The concept and definition of dominance in animal behaviour.
Behaviour 125, 283–313.
Driscoll, C.A., Menotti-Raymond, M., Roca, A.L., Hupe, K., Johnson, W.E.,
Geffen, E. et al. (2007) The Near Eastern origin of cat domestication.
Science 317, 519–523.
Dukas, R. (2002) Behavioural and ecological consequences of limited attention.
Philosophical Transactions of the Royal Society of London B 357, 1539–
1547.
Dumas, C. (1992) Object permanence in cats (Felis catus): an ecological
approach to the study of invisible displacements. Journal of Comparative
Psychology 106, 404–410.
Dumas, C. (2000) Flexible search behavior in domestic cats (Felis catus): a case
study of predator–prey interaction. Journal of Comparative Psychology
114, 232–238.
Dumas, C. and Dore, F.Y. (1991) Cognitive development in kittens (Felis catus):
an observational study of object permanence and sensorimotor intelligence.
Journal of Comparative Psychology 105, 357–365.
Durr, R. and Smith, C. (1997) Individual differences and their relation to social
structure in domestic cats. Journal of Comparative Psychology 111, 412–
418.
Dybdall, K., Strasser, R. and Katz, T. (2007) Behavioral differences between
owner surrender and stray domestic cats after entering an animal shelter.
Applied Animal Behaviour Science 104, 85–94.
Eckstein, R.A. and Hart, B.L. (2000) The organisation and control of grooming
in cats. Applied Animal Behaviour Science 68, 131–140.
Edney, A.T.B. (ed.) (1988) The Waltham Book of Dog and Cat Nutrition, 2nd
Edn. Pergamon Press, Oxford, UK.
Eisert, R. (2011) Hypercarnivory and the brain: protein requirements of cats
reconsidered. Journal of Comparative Physiology B 181, 1–17.
Ellis, S. (2009) Environmental enrichment: practical strategies for improving
animal welfare. Journal of Feline Medicine and Surgery 11, 901–912.
Elul, R. and Marchiafava, P.L. (1964) Accommodation of the eye as related to
behaviour in the cat. Archives Italienne de Biologie 102, 616–644.
Everett, G.M. (1944) Observations on the behavior and neurophysiology of

acute thiamin deficient cats. American Journal of Physiology 141, 439–448.
Evinger, C. and Fuchs, A.F. (1978) Saccadic, smooth pursuit and optokinetic eye
movements of the trained cat. Journal of Physiology 285, 209–229.
Ewer, R.F. (1973) The Carnivores. Weidenfield and Nicolson, London.
Fatjó, J. and Bowen, J. (2009) Medical and metabolic influences on behavioural
disorders. In: Horwitz, D.F. and Mills, D.S. (eds) BSAVA Manual of Canine
and Feline Behavioural Medicine, 2nd Edn. British Small Animal
Veterinary Association, Quedgeley, UK, pp. 1–9.
Faure, E. and Kitchener, A.C. (2009) An archaeological and historical review of
the relationship between felids and people. Anthrozoös 22, 221–238.
Fay, R.R. (1988) Comparative psychoacoustics. Hearing Research 34, 295–306.
Faya, M., Carranza, A., Priotto, M., Abeya, M., Diaz, J.D. and Gobello, C.
(2011) Domestic queens under natural temperate photoperiod do not
manifest seasonal anestrus. Animal Reproduction Science 129, 78–81.
Feaver, J., Mendl, M. and Bateson, P. (1986) A method for rating the individual
distinctiveness of domestic cats. Animal Behaviour 34, 1016–1025.
Feldman, H. (1993) Maternal care and differences in the use of nests in the
domestic cat. Animal Behaviour 45, 13–23.
Feldman, H. (1994a) Domestic cats and passive submission. Animal Behaviour
47, 457–459.
Feldman, H. (1994b) Methods of scent marking in the domestic cat. Canadian
Journal of Zoology 72, 1093–1099.
Finkler, H. and Terkel, J. (2010) Cortisol levels and aggression in neutered and
intact free-roaming female cats living in urban social groups. Physiology
and Behavior 99, 343–347.
Finkler, H., Gunther, I. and Terkel, J. (2011) Behavioral differences between
urban feeding groups of neutered and sexually intact free-roaming cats
following a trap–neuter–return procedure. Journal of the American
Veterinary Medical Association 238, 1141–1148.
Firestein, S. (2001) How the olfactory system makes sense of scents. Nature
413, 211–218.
Fiset, S. and Doré, F.Y. (1996) Spatial encoding in domestic cats (Felis catus).
Journal of Experimental Psychology: Animal Behavior Processes 22, 420–
437.
Fiset, S. and Doré, F.Y. (2006) Duration of cats’ (Felis catus) working memory

for disappearing objects. Animal Cognition 9, 62–70.
Fowler, G.A. and Sherk, H. (2003) Gaze during visually-guided locomotion in
cats. Behavioural Brain Research 139, 83–96.
Frank, M.C. (2011) Sleep and developmental plasticity are not just for kids.
Progress in Brain Research 193, 221–232.
Fraser, D. (2009) Assessing animal welfare: different philosophies, different
scientific approaches. Zoo Biology 28, 507–518.
Frazer Sissom, D.E., Rice, D.A. and Peters, G. (1991) How cats purr. Journal of
Zoology, London 223, 67–78.
Gálvez-López, E., Maes, L.D. and Abourachid, A. (2011) The search for
stability on narrow supports: an experimental study in cats and dogs.
Zoology 114, 224–232.
Geigy, C.A., Heid, S., Steffen, F., Danielson, K., Jaggy, A. and Gaillard, C.
(2007) Does a pleiotropic gene explain deafness and blue irises in white
cats? Veterinary Journal 173, 548–553.
German, A.J. (2006) The growing problem of obesity in dogs and cats. Journal
of Nutrition 136, 1940S–1946S.
Gittleman, J.L. (1991) Carnivore olfactory bulb size: allometry, phylogeny and
ecology. Journal of Zoology, London 225, 253–272.
Gordon, G. and Jukes, M.G.M. (1964) Dual organisation of the exteroceptive
components of the cat’s gracile nucleus. Journal of Physiology 139, 385–
399.
Gordon, J.K., Matthaei, C. and van Heezik, Y. (2010) Belled collars reduce
catch of domestic cats in New Zealand by half. Wildlife Research 37, 372–
378.
Goulet, S., Dore, F.Y. and Rousseau, R. (1994) Object permanence and working
memory in cats (Felis catus). Journal of Experimental Psychology: Animal
Behavior Processes 20, 347–365.
Grastyan, E. and Vereczkei, L. (1974) Effects of spatial separation of the
conditioned signal from the reinforcement: a demonstration of the
conditioned character of the orienting response or the orientational
character of conditioning. Behavioural Biology 10, 121–146.
Gray, J.A.B. (1966) The representation of information about rapid changes in a
population of receptor units signalling mechanical events. In: de Reuck,
A.V.S. and Knight, J. (eds) Touch, Heat and Pain. CIBA Foundation,

London, pp. 299–315.
Grillner, S., Wallén, P., Saitoh, K., Kozlov, A. and Robertson, B. (2008) Neural
bases of goal-directed locomotion in vertebrates—an overview. Brain
Research Reviews 57, 2–12.
Gunn-Moore, D.A. (2011) Cognitive dysfunction in cats: clinical assessment and
management. Topics in Companion Animal Medicine 26, 17–24.
Gunter, R. (1951) Visual size constancy in the cat. British Journal of Psychology
42, 288–293.
Gunther, I., Finkler, H. and Terkel, J. (2011) Demographic differences between
urban feeding groups of neutered and sexually intact free-roaming cats
following a trap– neuter–return procedure. Journal of the American
Veterinary Medical Association 238, 1134–1140.
Guyot, G.W., Cross, H.A. and Bennett, T.L. (1980) Early social isolation of the
domestic cat: responses to separation from social and nonsocial rearing
stimuli. Developmental Psychobiology 13, 309–315.
Hall, S.L. (1998) Object play by adult animals. In: Bekoff, M. and Byers, J.A.
(eds) Animal Play: Evolutionary, Comparative and Ecological
Perspectives. Cambridge University Press, Cambridge, pp. 45–60.
Hall, S.L. and Bradshaw, J.W.S. (1998) The influence of hunger on object play
by adult domestic cats. Applied Animal Behaviour Science 58, 143–150.
Hall, S.L., Bradshaw, J.W.S. and Robinson, I.H. (2002) Object play in adult
domestic cats: the roles of habituation and disinhibition. Applied Animal
Behaviour Science 79, 263–271.
Hart, B.L. (1974) Normal behavior and behavioral problems associated with
sexual function, urination and defecation. Veterinary Clinics of North
America 4, 589–606.
Hart, B.L. (1979) Breed-specific behaviour. Feline Practice 9, 10–13.
Hart, B.L. and Barrett, R.E. (1973) Effects of castration on fighting, roaming and
urine spraying in adult male cats. Journal of the American Veterinary
Medical Association 163, 290–292.
Hart, B.L. and Leedy, M.G. (1987) Stimulus and hormonal determinants of
flehmen behaviour in cats. Hormones and Behaviour 21, 44–52.
Haskins, R. (1977) Effect of kitten vocalizations on maternal behavior. Journal
of Comparative and Physiological Psychology 91, 830–838.
Haskins, R. (1979) A causal analysis of kitten vocalization: an observational and

experimental study. Animal Behaviour 27, 726–736.
Heath, S.E. (2005) Behaviour problems and welfare. In: Rochlitz, I. (ed.) The
Welfare of Cats. Springer, Dordrecht, The Netherlands, pp. 91–118.
Heffner, H.E. (1998) Auditory awareness. Applied Animal Behaviour Science
57, 259–268.
Heffner, R.S. and Heffner, H.E. (1985) Hearing range of the domestic cat.
Hearing Research 19, 85–88.
Hein, A. and Held, R. (1967) Dissociation of the visual placing response into
elicited and guided components. Science 158, 390–391.
Held, S. and Spinka, M. (2011) Animal play and animal welfare. Animal
Behaviour 81, 891–899.
Hendriks, W.H., Moughan, P.J., Tarttelin, M.F. and Woolhouse, A.D. (1995)
Felinine: a urinary amino acid of Felidae. Comparative Biochemistry and
Physiology B 112, 581–588.
Herman, M.D., Denlinger, S.L., Patarca, R., Katz, L. and Hobson, J.A. (1991)
Developmental phases of sleep and motor behaviour in a cat mother–infant
system: a time-lapse video approach. Canadian Journal of Psychology 45,
101–114.
Herron, M.E. (2010) Advances in understanding and treatment of feline
inappropriate elimination. Topics in Companion Animal Medicine 25, 195–
202.
Hewson-Hughes, A.K., Hewson-Hughes, V.L., Miller, A.T., Hall, S.R.,
Simpson, S.J. and Raubenheimer, D. (2011) Geometric analysis of
macronutrient selection in the adult domestic cat, Felis catus. Journal of
Experimental Biology 214, 1039–1051.
Hobhouse, L.T. (1915) Mind in Evolution, 2nd Edn. MacMillan, London.
Horn, J., Mateus-Pinilla, N., Warner, R.E. and Heske, E. (2011) Home range,
habitat use, and activity patterns of free-roaming domestic cats. The Journal
of Wildlife Management 75, 1177–1185.
Houpt, K.A (2011) Domestic Animal Behavior for Veterinarians and Animal
Scientists. Wiley-Blackwell, Ames, Iowa.
Houpt, W.J. and Wolski, T.R. (1982) Domestic Animal Behaviour for
Veterinarians and Animal Scientists. Iowa State University Press, Ames,
Iowa.
Howland, D., Bregman, B. and Glodberger, M. (1995) The development of

quadrupedal locomotion in the kitten. Experimental Neurobiology 135, 93–
107.
Huang, A.Y. and May, B.J. (1996) Sound orientation behavior in cats. II. Midfrequency spectral cues for sound localization. Journal of the Acoustical
Society of America 100, 1070–1080.
Huang, G.T., Rosowski, J.J. and Peake, W.T. (2000) Relating middle-ear
acoustic performance to body size in the cat family: measurements and
models. Journal of Comparative Physiology A 186, 447–465.
Hubel, D.H. and Wiesel, T.N. (1971) Aberrant visual projections in the Siamese
cat. Journal of Physiology 218, 33–62.
Hudson, R., Raihani, G., Gonzalez, D., Bautista, A. and Distel, H. (2009) Nipple
preference and contests in suckling kittens of the domestic cat are unrelated
to presumed nipple quality. Developmental Psychobiology 51, 322–332.
Hudson, R., Guarneros, M., Rodriguez, A. and Raihani, G. (2010) Emergence of
personality in kittens: a qualitative approach to detecting individual
behavioural differences among littermates during the first postnatal month
(abstract). Developmental Psychobiology 52, 703.
Hughes, A. (1972) Vergence in the cat. Vision Research, 12, 1961–1964.
Hughes, A. (1977) The topography of vision in mammals of contrasting life
style: comparative optics and retinal organisation. In: Crescitelli, F. (ed.)
The Visual System in Vertebrates. Springer-Verlag, New York, pp. 613–
756.
Iggo, A. (1966) Cutaneous receptors with a high sensitivity to mechanical
displacement. In: de Reuck, A.V.S. and Knight, J. (eds) Touch, Heat and
Pain. CIBA Foundation, London, pp. 237–256.
Iggo, A. (1982) Cutaneous sensory mechanisms. In: Barlow, H.B. and Mollon,
J.D. (eds) The Senses. Cambridge University Press, Cambridge, pp. 369–
408.
Ishida, Y. and Shimizu, M. (1998) Influence of social rank on defecating
behaviors in feral cats. Journal of Ethology 16, 15–21.
Ishida, Y., Yahara, T., Kasuya, E. and Yamane, A. (2001) Female control of
paternity during copulation: inbreeding avoidance in feral cats. Behaviour
138, 235–250.
Jalowiec, J.E., Panksepp, J., Shabshelowitz, H., Zolovick, A.J., Stern, W. and
Morgane, P.J. (1973) Suppression of feeding in cats following 2-deoxy-Dglucose. Physiology and Behavior 10, 805–807.

Jerison, H.J. (1985) Animal intelligence as encephalisation. Philosophical
Transactions of the Royal Society of London B 308, 21–35.
Jessup, D.A. (2004) The welfare of feral cats and wildlife. Journal of the
American Veterinary Medical Association 225, 1377–1383.
John, E.R., Chesler, P., Bartlett, F. and Victor, I. (1968) Observational learning
in cats. Science 159, 1489–1491.
Johnson, R.F., Randall, S. and Randall, W. (1983) Freerunning and entrained
circadian rhythms in activity, eating and drinking in the cat. Journal of
Interdisciplinary Cycle Research 14, 315–327.
Johnson, R.W. (2002) The concept of sickness behaviour: a brief chronological
account of four key discoveries. Veterinary Immunology and
Immunopathology 87, 443–450.
Jones, A.K., Kulkani, B. and Derbyshire, S.W. (2003) Pain mechanisms and
their disorders. British Medical Bulletin 65, 83–93.
Jongman, E.C. (2007) Adaptation of domestic cats to confinement. Journal of
Veterinary Behavior 2, 193–196.
Kalkstein, T.S., Kruger, J.M. and Osborne, C.A. (1999) Feline lower urinary
tract disease. Part I. Clinical manifestations. Compendium of Continuing
Education for Practicing Vets 21, 15–26.
Kane, E. (1989) Feeding behaviour of the cat. In: Burger, I.H. and Rivers, J.P.W.
(eds) Nutrition of the Dog and Cat. Cambridge University Press,
Cambridge, pp. 147–158.
Karsh, E.B. (1983) The effects of early and late handling on the attachment of
cats to people. In: Anderson, R.K., Hart, B.L. and Hart, L.A. (eds) The Pet
Connection, Conference Proceedings. Globe Press, St Paul, Minnesota.
Karsh, E.B. and Turner, D.C. (1988) The human–cat relationship. In: Turner,
D.C. and Bateson, P. (eds) The Domestic Cat: The Biology of its Behaviour.
Cambridge University Press, Cambridge, pp. 159–177.
Kays, R. and DeWan, A. (2004) Ecological impact of inside/outside house cats
around a suburban nature preserve. Animal Conservation 7, 273–283.
Kerby, G. and Macdonald, D.W. (1988) Cat society and the consequences of
colony size. In: Turner, D.C. and Bateson, P. (eds) The Domestic Cat: The
Biology of its Behaviour. Cambridge University Press, Cambridge, pp. 67–
81.
Kessler, M.R. and Turner, D.C. (1997) Stress and adaptation of cats (Felis

silvestris catus) housed singly, in pairs and in groups in boarding catteries.
Animal Welfare 6, 243–254.
Kessler, M.R. and Turner, D.C. (1999) Socialization and stress in cats (Felis
silvestris catus) housed singly and in groups in animal shelters. Animal
Welfare 8, 15–26.
Kiley-Worthington, M. (1976) The tail movements of ungulates, canids and
felids with particular reference to their causation and function as displays.
Behaviour 56, 69–115.
Kiley-Worthington, M. (1984) Animal language? Vocal communication of some
ungulates, canids and felids. Acta Zoologica Fennica 171, 83–88.
Kimyai-Asadi, A. and Usman, A. (2001) The role of psychological stress in skin
disease. Journal of Cutaneous Medicine and Surgery 5, 140–145.
Kitchener, A. (1991) The Natural History of the Wild Cats. Christopher Helm,
London.
Knowles, R.J., Curtis, T.M. and Crowell-Davis, S.L. (2004) Correlation of
dominance as determined by agonistic interactions with feeding order in
cats. American Journal of Veterinary Research 65, 1548–1556.
Kolb, B. and Nonneman, A.J. (1975) The development of social responsiveness
in kittens. Animal Behaviour 23, 368–374.
Kry, K. and Casey, R. (2007) The effect of hiding enrichment on stress levels
and behaviour of domestic cats (Felis sylvestris catus) in a shelter setting
and the implications for adoption potential. Animal Welfare 16, 375–383.
Kulkarni, B., Bentley, D.E., Elliot, R., Youell, P., Watson, A. and Derbyshire,
S.W. (2005) Attention to pain localisation and unpleasantness discriminates
the functions of the medial and lateral pain systems. European Journal of
Neuroscience 21, 3133–3142.
Kuo, Z.Y. (1960) Studies on the basic factors in animal fighting. VII.
Interspecies coexistence in mammals. Journal of Genetic Psychology 97,
211–225.
Landsberg, G., Denenberg, S. and Araujo, J. (2010) Cognitive dysfunction in
cats. A syndrome we used to dismiss as ‘old age’. Journal of Feline
Medicine and Surgery 12, 837–848.
Lascelles, D. and Robertson, S. (2010) DJD-associated pain in cats: what can we
do to promote patient comfort? Journal of Feline Medicine and Surgery 12,
200–212.

Levine, M.S., Lloyd, R.L, Fisher, R.S., Hull, C.D. and Buchwald, N.A. (1987)
Sensory, motor and cognitive alterations in aged cats. Neurobiology of
Aging 8, 253–263.
Leyhausen, P. (1979) Cat Behavior: The Predatory and Social Behavior of
Domestic and Wild Cats. Garland STPM Press, New York.
Li, X., Li, W., Wang, H., Cao, J., Maehashi, K., Huang, L. et al. (2005)
Pseudogeni zation of a sweet-receptor gene accounts for cats’ indifference
toward sugar. PLoS Genetics 1, e3.
Liberg, O. and Sandell, M. (1988) Spatial organisation and reproductive tactics
in the domestic cat and other felids. In: Turner, D.C. and Bateson, P. (eds)
The Domestic Cat: The Biology of its Behaviour. Cambridge University
Press, Cambridge, pp. 83–98. Liberg, O., Sandell, M., Pontier, D. and
Natoli, E. (2000) Density, spatial organization and reproductive tactics in
the domestic cat and other felids. In: Turner, D.C. and Bateson, P. (eds) The
Domestic Cat: The Biology of its Behaviour, 2nd Edn. Cambridge
University Press, Cambridge, pp. 120–147.
Lilith, M., Calver, M. and Garkaklis, M. (2008) Roaming habits of pet cats on
the suburban fringe in Perth, Western Australia – what size buffer zone is
needed to protect wildlife in reserves? Conference Proceedings: Too Close
for Comfort: Contentious Issues in Human–Wildlife Encounters, pp. 65–72.
Lilith, M., Calver, M. and Garkaklis, M. (2010) Do cat restrictions lead to
increased species diversity or abundance of small and medium-sized
mammals in remnant urban bushland? Pacific Conservation Biology 16,
162–172.
Lipinski, M.J., Froenicke, L., Baysac, K.C., Billings, N.C., Leutenegger, C.M.,
Levy, A.M. et al. (2008) The ascent of cat breeds: genetic evaluations of
breeds and worldwide random-bred populations. Genomics 91, 12–21.
Loffler, G. (2008) Perception of contours and shapes: low and intermediate stage
mechanisms. Vision Research 48, 2106–2127.
Longcore, T., Rich, C. and Sullivan, L.M. (2009) Critical assessment of claims
regarding management of feral cats by trap–neuter–return. Conservation
Biology 23, 887–894.
Loop, M.S. and Frey, T.J. (1981) Critical flicker fusion in Siamese cats.
Experimental Brain Research 43, 65–68.
Loop, M.S., Millican, C.L. and Thomas, S.R. (1987) Photopic spectral
sensitivity of the cat. Journal of Physiology 382, 537–553.

Lowe, S. and Bradshaw, J.W.S. (2001) Ontogeny of individuality in the
domestic cat in the home environment. Animal Behaviour 61, 231–237.
Lowe, S. and Bradshaw, J.W.S. (2002) Responses of pet cats to being held by an
unfamiliar person. Anthrozoos 15 69–69.
Macdonald, D.W. (1983) The ecology of carnivore social behaviour. Nature
301, 379–389.
Macdonald, D.W. and Loveridge, A.J. (eds) (2010) Biology and Conservation of
Wild Felids. Oxford University Press, Oxford.
Macdonald, D.W., Apps, P.J., Carr, G.M. and Kerby, G. (1987) Social
dynamics, nursing coalitions and infanticide among farm cats, Felis catus.
Advances in Ethology (supplement to Ethology) 28, 1–64.
Macdonald, D.W., Yamaguchi, N. and Kerby, G. (2000) Group-living in the
domestic cat: its sociobiology and epidemiology. In: Turner, D.C. and
Bateson, P. (eds) The Domestic Cat: The Biology of its Behaviour, 2nd Edn.
Cambridge University Press, Cambridge, pp. 95–118.
MacDonald, M.L., Rogers, Q.R. and Morris, J.G. (1985) Aversion of the cat to
dietary medium-chain triglycerides and caprylic acid. Physiology and
Behavior 35, 371–375.
MacDonnell, M.F. and Flynn, J.P. (1966) Control of sensory fields by
stimulation of hypothalamus. Science 152, 1406–1408.
Malmström, T. and Kröger, R.H.H. (2006) Pupil shapes and lens optics in the
eyes of terrestrial vertebrates. Journal of Experimental Biology 209, 18–25.
Marchei, P., Divero, S., Falocci, Fatjo, J., Ruiz-de-la-Torre, J.L. and Manteca, X.
(2009) Breed differences in behavioural development in kittens. Physiology
and Behavior 96, 522–531.
Martin, P. (1984) The (four) whys and wherefores of play in cats: a review of
functional, evolutionary, developmental and causal issues. In: Smith, P.K.
(ed.) Play in Animals and Humans. Blackwell, Oxford, UK, pp. 71–94.
Martin, P. and Bateson, P. (1985) The ontogeny of locomotor play behaviour in
the domestic cat. Animal Behaviour 33, 502–510.
Martin, P. and Bateson, P. (1988) Behavioural development in the cat. In:
Turner, D.C. and Bateson, P. (eds) The Domestic Cat: The Biology of its
Behaviour. Cambridge University Press, Cambridge, pp. 9–22.
Martin, R.L. and Webster, W.R. (1987) The auditory spatial acuity of the
domestic cat in the interaural horizontal and median vertical planes.

Hearing Research 30, 239–252.
Martin, R.L. and Webster, W.R. (1989) Interaural sound pressure level
differences associated with sound-source locations in the frontal hemifield
of the domestic cat. Hearing Research 38, 289–302.
Matzner, O. and Devor, M. (1992) Na+ conductance and the threshold for
repetitive neuronal firing. Brain Research 597, 92–98.
McCann, S.M., Minura, M., Karanth, S., Yu, W.H., Mastronardi, C.A. and
Rettori, V. (2000) The mechanism of action of cytokines to control the
release of hypothalamic and pituitary hormones in infection. Annals of the
New York Academy of Sciences 917, 4–18.
McCobb, E.C., Patronek, G.J., Marder, A., Dinnage, J.D. and Stone, M.S. (2005)
Assessment of stress levels among cats in four animal shelters. Journal of
the American Veterinary Medical Association 226, 548–555.
McComb, K., Taylor, A.M., Wilson, C. and Charlton, B.D. (2009) The cry
embedded within the purr. Current Biology 19, R507–R508.
McCune, S. (1992) Temperament and the welfare of caged acts. PhD thesis,
University of Cambridge, Cambridge, UK.
McCune, S. (1995) The impact of paternity and early socialization on the
development of cats’ behaviour to people and novel objects. Applied
Animal Behaviour Science 45, 109–124.
McCune, S., McPherson, J. and Bradshaw, J. (1995) Avoiding problems: the
importance of socialization. In: The Waltham Book of Human–Animal
Interaction: Benefits and Responsibilities of Pet Ownership.
Pergamon/Elsevier Science, Ltd, Oxford, UK.
McCune, S., Stevenson, J., Fretwell, L., Thompson, A. and Mills, D.S. (2008)
Ageing does not significantly affect performance in a spatial learning task
in the domestic cat (Felis sylvestris catus). Applied Animal Behaviour
Science 112, 345–356.
McEllistrem, J.E. (2004) Affective and predatory violence: a bimodal
classification system of human aggression and violence. Aggression and
Violent Behavior 10, 1–30.
McFarland, D. (1985) Animal Behaviour: Psychobiology, Ethology and
Evolution. Longman, Harlow, UK.
McGreevy, P.D. and Boakes, R.A. (2007) Carrots and Sticks: Principles of
Animal Training. Cambridge University Press, Cambridge, p. 318.

McVea, D.A. and Pearson, K.G. (2007) Stepping of the forelegs over obstacles
establishes longlasting memories in cats. Current Biology 17, R621–R623.
Medina, F.M., Bonnaud, E., Vidal, E., Tershy B., Zavaleta, E.S., Donlan, C.J. et
al. (2011) A global review of the impacts of invasive cats on island
endangered vertebrates. Global Change Biology 17, 3503–3510.
Meek, P. (2003) Home range of house cats (Felis catus) living within a national
park. Australian Mammalogy 25, 51–60.
Meier, M. and Turner, D.C. (1985) Reactions of home cats during encounters
with a strange person: evidence for two personality types. Journal of the
Delta Society (later Antrozoos) 2, 45–53.
Mellen, J.D. (1988) The effects of hand-raising on sexual behavior of captive
small felids using domestic cats as a models. Annual Proceedings of the
American Association of Zoological Parks and Aquariums, pp. 253–259.
Mellen, J.D. (1993) A comparative analysis of scent-marking, social and
reproductive behaviour in 20 species of small cats (Felis). American
Zoologist 33, 151–166.
Mendl, M. (1988) The effects of litter-size variation on the development of play
behaviour in the domestic cat: litters of one and two. Animal Behaviour 36,
20–34.
Mendl, M. and Harcourt, R. (1988) Individuality in the domestic cat. In: Turner,
D.C. and Bateson, P. (eds) The Domestic Cat: The Biology of its Behaviour.
Cambridge University Press, Cambridge, pp. 41–54.
Mendl, M., Brooks, J., Basse, C., Burman, O., Paul, E., Blackwell, E. et al.
(2010) Dogs showing separation-related behaviour exhibit a ‘pessimistic’
cognitive bias. Current Biology 20, 839–840.
Mendoza, D.L. and Ramirez, J.M. (1987) Play in kittens (Felis domesticus) and
its association with cohesion and aggression. Bulletin of the Psychonomic
Society 25, 27–30.
Menotti-Raymond, M.A. and O’Brien, S. (1995) Evolutionary conservation of
ten micro-satellite loci in four species of Felidae. Journal of Heredity 86,
319–322.
Mertens, C. (1991) Human–cat interactions in the human setting. Anthrozoos 4,
214–231.
Mertens, C. and Schär, R. (1988) Practical aspects of research on cats. In:
Turner, D.C. and Bateson, P. (eds) The Domestic Cat: the Biology of its
Behaviour. Cambridge University Press, Cambridge, pp. 179–190.

Mertens, C. and Turner, D.C. (1988) Experimental analysis of human–cat
interactions during first encounters. Anthrozoos 2, 83–97.
Metsers, E., Seddon, P. and van Heezik, Y. (2010) Cat-exclusion zones in rural
and urban-fringe landscapes: how large would they have to be? Wildlife
Research 37, 47–56.
Michael, R.P. (1961) Observations upon the sexual behaviour of the domestic
cat (Felis catus L.) under laboratory conditions. Behaviour 18, 1–24.
Miklósi, A. (2007) Human–animal interactions and social cognition in dogs. In:
Jensen, P. (ed.) The Behavioural Biology of Dogs. CAB International,
Wallingford, UK, pp. 207–222.
Miklósi, A., Pongracz, P., Lakatos, G., Topal, J. and Csanyi, V. (2005) A
comparative study of the use of visual communicative signals in
interactions between dogs and humans and cats and humans. Journal of
Comparative Psychology 119, 179–186.
Miles, R.C. (1958) Learning in kittens with manipulatory, exploratory and food
incentives. Journal of Comparative and Physiological Psychology 51, 39–
42.
Miyazaki, M., Yamashita, T., Taira, H. and Suzuki, A. (2008) The biological
function of cauxin, a major urinary protein of the domestic cat (Felis catus).
In: Hurst, J.L., Beynon, R.J., Roberts, S.C. and Wyatt, T. (eds) Chemical
Signals in Vertebrates II. Springer, New York, pp. 51–60.
Moelk, M. (1944) Vocalizing in the house-cat; a phonetic and functional study.
American Journal of Psychology 57, 184–205.
Morgan, S.A., Hansen, C.M., Ross, J.G., Hickling, G.J. and Ogilvie, S.C. (2009)
Urban cat (Felis catus) movement and predation activity associated with a
wetland reserve in New Zealand. Wildlife Research 36, 574–580.
Morris, J.G. (2002) Idiosyncratic nutrient requirements of cats appear to be dietinduced evolutionary adaptations. Nutrition Research Reviews 15, 153–168.
Mugford, R.A. (1977) External influences on the feeding of carnivores. In: Kare,
M.R. and Maller, O. (eds) The Chemical Senses and Nutrition. Academic
Press, New York, pp. 25–50.
Mumma, R. and Warren, J.M. (1968) Two-cue discrimination learning by cats.
Journal of Comparative and Physiological Psychology 66, 116–121.
Murray, C.D., Flynn, J., Ratcliffe, L., Jacyna, M.R., Kamm, M.A. and
Emmanuel, A.V. (2004) Acute physical and psychological stress and its

influence on autonomic outflow to the gut in irritable bowel syndrome. Gut
53(Suppl. 3), A29.
Murray, J.K., Browne, W.J., Roberts, M.A., Whitmarsh, A. and Gruffydd-Jones,
T.J. (2010) Number and ownership profiles of cats and dogs in the UK.
Veterinary Record 166, 163–168.
Nater, U.M., Gaab, J., Rief, W. and Ehlert, U. (2006) Recent trends in behavioral
medicine. Current Opinion in Psychiatry 19, 180–183.
Natoli, E. (1985) Behavioural responses of urban feral cats to different types of
urine marks. Behaviour 94, 234–243.
Natoli, E. (1990) Mating strategies in cats: a comparison of the role and
importance of infanticide in domestic cats, Felis catus L., and lions,
Panthera leo L. Animal Behaviour 40, 183–186.
Natoli, E. and De Vito, E. (1991) Agonistic behaviour, dominance rank and
copulatory success in a large multi-male feral cat colony (Felis catus) in
central Rome. Animal Behaviour 42, 227–241.
Natoli, E., De Vito, E. and Pontier, D. (2000) Mate choice in the domestic cat
(F. catus) Aggressive Behavior 26, 455–465.
Natoli, E., Baggio, B. and Pontier, D. (2001) Male and female agonistic and
affiliative relationships in a social group of farm cats (Felis catus).
Behavioural Processes 53, 137–143.
Natoli, E., Schmid, M., Say, L. and Pontier, D. (2007) Male reproductive success
in a social group of urban feral cats (Felis catus L.). Ethology 113, 283–
289.
Nelson, S.H., Evans, A.D. and Bradbury, R.B. (2005) The efficacy of collarmounted devices in reducing the rate of predation of wildlife by domestic
cats. Applied Animal Behaviour Science 94, 273–285.
Nicastro, N. (2004) Perceptual and acoustic evidence for species-level
differences in meow vocalizations by domestic cats (Felis catus) and
African wild cats (Felis sylvestris lybica). Journal of Comparative
Psychology 118, 287–296.
Nicastro, N. and Owren, M.J. (2003) Classification of domestic cat (Felis catus)
vocalizations by naive and experienced human listeners. Journal of
Comparative Psychology 117, 44–52.
Nieder, A. (2002) Seeing more than meets the eye: processing of illusory
contours in animals. Journal of Comparative Physiology A 188, 249–260.

Nogales, M., Martin, A., Tershy, B.R., Donlan, J., Veitch, D., Puerta, N. et al.
(2004) A review of feral cat eradication on islands. Conservation Biology
18, 310–319.
Norton, T.T. (1974) Receptive-field properties of superior colliculus cells and
development of visual behaviour in kittens. Journal of Neurophysiology 37,
674–690.
O’Brien, S.J. and Johnson, W.E. (2007) The evolution of cats. Genomic paw
prints in the DNA of the world’s wild cats have clarified the cat family tree
and uncovered several remarkable migrations in their past. Scientific
American 297, 68–75.
O’Brien, S.J., Johnson, W., Driscoll, C., Pontius, J., Pecon-Slattery, J. and
Menotti-Raymond, M. (2008) State of cat genomics. Trends in Genetics 24,
268–279.
O’Haire, M. (2010) Companion animals and human health: benefits, challenges,
and the road ahead. Journal of Veterinary Behavior 5, 226–234.
Olmstead, C.E. and Villablanca, J.R. (1980) Development of behavioural
audition in the kitten. Physiology and Behaviour 24, 705–712.
Oswald, I. (1962) Sleeping and Waking. Elsevier, Amsterdam.
Ottway, D.S. and Hawkins, D.M. (2003) Cat housing in rescue shelters: a
welfare comparison between communal and discrete-unit housing. Animal
Welfare 12, 173–177.
Pageat, P. and Gaultier, E. (2003) Current research in canine and feline
pheromones. Veterinary Clinics of North America: Small Animal Practice
33, 187–211.
Palen, G.F. and Goddard, G.V. (1966) Catnip and oestrous behaviour in the cat.
Animal Behaviour 14, 372–377.
Passanisi, W.C. and Macdonald, D.W. (1990) Group discrimination on the basis
of urine in a farm cat colony. In: Macdonald, D.W., Muller-Schwarze, D.
and Natynczuk, S.E. (eds) Chemical Signals in Vertebrates 5. Oxford
University Press, Oxford, pp. 336–345.
Pasternak, T. and Merigan, W.H. (1980) Movement detection by cats: invariance
with direction and target configuration. Journal of Comparative and
Physiological Psychology 94, 943–952.
Perfiliev, S., Pettersson, L.G. and Lundberg, A. (1998) Control of claw
movements in cats. Neuroscience Research 31, 337–342.
PETA (2011) Inside the Fur Industry: Factory Farms. People for the Ethical

PETA (2011) Inside the Fur Industry: Factory Farms. People for the Ethical
Treatment of Animals, Norfolk, Virginia. Available at:
http://www.peta.org/issues/Animals-Used-for-Clothing/inside-the-furindustry-factory-farms.aspx. (accessed 28 August 2012).
Plantinga, E.A., Bosch, G. and Hendriks, W.H. (2011) Estimation of the dietary
nutrient profile of free-roaming feral cats: possible implications for
nutrition of domestic cats. British Journal of Nutrition 106, S35–S48.
Podberscek, A.L. (2009) Good to pet and eat: the keeping and consuming of
dogs and cats in South Korea. Journal of Social Issues 65, 615–632.
Pontier, D. and Natoli, E. (1996) Reproductive success of male domestic cats
(Felis catus): a case history. Behavioural Processes 37, 85–88.
Pontier, D. and Natoli, E. (1999) Infanticide in rural male cats (Felis catus) as a
reproductive mating tactic. Aggressive Behaviour 25, 445–449.
Poucet, B. (1985) Spatial behaviour of cats in cue-controlled environments.
Quarterly Journal of Experimental Psychology 37B, 155–179.
Pozza, M.E., Stella, J.L., Chappuis-Gagnon, A.-C., Wagner, S.O. and
Buffington, C.A.T. (2008) Pinch-induced behavioral inhibition (‘clipnosis’)
in domestic cats. Journal of Feline Medicine and Surgery 10, 82–87.
Pryor, P.A., Hart, B.L., Bain, M.J. and Cliff, K.D. (2001) Causes of urine
marking in cats and effects of environmental management on the frequency
of marking. Journal of the American Veterinary Medical Association 219,
1709–1713.
Radinsky, L. (1975) Evolution of the felid brain. Brain Behaviour & Evolution
11, 214–254.
Raihani, G., Gonzalez, D., Arteaga, L. and Hudson, R. (2009) Olfactory
guidance of nipple attachment and suckling in kittens of the domestic cat:
inborn and learned responses. Developmental Psychobiology 51, 662–671.
Rainville, P. (2002) Brain mechanisms of pain affect and pain modulation.
Current Opinion in Neurobiology 12, 195–204.
Randall, W. and Parsons, V. (1987) Three views of the annual phase map of the
domestic cat, Felis catus L. Journal of Interdisciplinary Cycle Research 18,
17–28.
Reed, D.R., Tanaka, T. and McDaniel, A.H. (2006) Diverse tastes: genetics of
sweet and bitter perception. Physiology & Behavior 88, 215–226.
Reis, P.M., Jung, S., Aristoff, J.M. and Stocker, R. (2010) How cats lap: water
uptake by Felis catus. Science 330, 1231–1234.

Reisner, I. (1991) The pathophysiologic basis of behavior problems. Veterinary
Clinics of North America: Small Animal Practice 21, 207–224.
Reisner, I., Houpt, K., Erb, H. and Quimby, F. (1994) Friendliness to humans
and defensive aggression in cats: the influence of handling and paternity.
Physiology and Behaviour 55, 1119–1124.
Rizzo, M.A., Kocsis, J.D. and Waxman, S.G. (1996) Mechanisms of
paresthesiae, dysesthesiae and hyperesthesiae: role of Na+ channel
heterogeneity. European Neurology 36, 3–12.
Robertson, S.A. (2008) A review of feral cat control. Journal of Feline Medicine
and Surgery 10, 366–375.
Robertson, S.A. and Lascelles, B.D.X. (2010) Long-term pain in cats: how much
do we know about this important welfare issue? Journal of Feline Medicine
and Surgery 12, 188–199.
Rochlitz, I. (ed.) (2005a) The Welfare of Cats. Springer, Dordrecht, The
Netherlands. Rochlitz, I. (2005b) Housing and welfare. In: Rochlitz, I. (ed.)
The Welfare of Cats. Springer,
Dordrecht, The Netherlands, pp. 177–203.
Romand, R. and Ehret, G. (1984) Development of sound production in normal,
isolated, and deafened kittens during the first postnatal months.
Developmental Psychobiology 17, 629–649.
Rosenblatt, J.S. (1972) Learning in newborn kittens. Scientific American 227,
18–25.
Rossignol, R., Dubuc, R. and Gossard J.-P. (2006) Dynamic sensorimotor
interactions in locomotion. Physiological Reviews 86, 89–154.
Rowan, A.N. and Williams, J. (1987) The success of companion animal
management programs: a review. Anthrozoos 1, 110–122.
Rozin, P. (1976) The selection of foods by rats, humans, and other animals.
Advances in the Study of Behaviour 6, 21–76.
Rupprecht, R. and Holsboer, F. (1999) Neuroactive steroids: mechanisms of
action and neuropsychopharmacological perspectives. Trends in
Neurosciences 22, 410–416.
Rusbridge, C., Heath, S., Gunn-Moore, D.A., Knowler, S.P., Johnson, N. and
McFayden, A.K. (2010) Feline orofacial pain syndrome (FOPS): a
retrospective study of 113 cases. Journal of Feline Medicine and Surgery
12, 498–508.

Russell, K., Sabin, R., Holt, S., Bradley, R. and Harper, E.J. (2000) Influence of
feeding regimen on body condition in the cat. Journal of Small Animal
Practice 41, 12–17.
Ruxton, G.D., Thomas, S. and Wright, J.W. (2002) Bells reduce predation of
wildlife by domestic cats (Felis catus). Journal of Zoology 256, 81–83.
Salazar, I., Quinteiro, P.S., Cifuentes, J.M. and Caballero, T.G. (1996) The
vomeronasal organ of the cat. Journal of Anatomy 188, 445–454.
Salisbury, S.K. (1991) Hyperthyroidism in cats. Compendium of Continuing
Veterinary Education (Europe) 13, 606–614.
Sandell, M. (1989) The mating tactics and spacing patterns of solitary
carnivores. In: Gittleman, J.L. (ed.) Carnivore Behaviour, Ecology, and
Evolution 1. Cornell University Press, New York, pp. 164–182.
Say, L. and Pontier, D. (2004) Spacing pattern in a social group of stray cats:
effects on male reproductive success. Animal Behaviour 68, 175–180.
Say, L., Pontier, D. and Natoli, E. (1999) High variation in multiple paternity of
domestic cats in relation to environmental conditions. Proceedings of the
Royal Society of London Series B 266, 2071–2074.
Say, L., Pontier, D. and Natoli, E. (2001) Influence of oestrus synchronization
on male reproductive success in the domestic cat (F. catus). Proceedings of
the Royal Society of London Series B 268, 1049–1053.
Say, L., Devillard, S. and Natoli, E. (2002) The mating system of feral cats in a
sub-antarctic environment. Polar Biology 25, 838–842.
Scherk, M. (2010) Snots and snuffles: rational approach to chronic feline upper
respiratory syndromes. Journal of Feline Medicine and Surgery 12, 548–
557.
Schmidt, P., Lopez, R. and Collier, B. (2007) Survival, fecundity and
movements of free-roaming cats. Journal of Wildlife Management 71, 915–
919.
Schneirla, T.C. and Rosenblatt, J.S. (1961) Behavioral organisation and genesis
of the social bond in insects and mammals. Journal of Orthopsychiatry 31,
223–253.
Seawright, A., Casey, R.A., Kiddie, J., Murray, J., Gruffydd-Jones, T., Harvey,
A. et al. (2008) A case of recurrent feline idiopathic cystitis: the control of
clinical signs with behaviour therapy. Journal of Veterinary Behavior:
Clinical Applications and Research 3, 32–38.

Serpell, J. (2000) Domestication and history of the cat. In: Turner, D.C. and
Bateson, P. (eds) The Domestic Cat: The Biology of its Behaviour, 2nd Edn.
Cambridge University Press, Cambridge, pp. 179–192.
Serpell, J.A. and Paul, E.S. (2011) Pets in the family: an evolutionary
perspective. In: Salmon, C.A and Shackelford, T.K. (eds) The Oxford
Handbook of Evolutionary Family Psychology. Oxford University Press,
New York, pp. 297–309.
Shell, L.G. (1994) Feline hyperaesthesia syndrome. Feline Practice 22, 10.
Sheppard, G. and Mills, D.S. (2003) Construct models in veterinary behavioural
medicine: lessons from the human experience. Veterinary Research
Communications 27, 175–191.
Shettleworth, S.J. (1984) Natural history and evolution of learning in nonhuman
mammals. In: Marler, P. and Terrace, H.S. (eds) The Biology of Learning.
Springer-Verlag, Berlin, pp. 419–433.
Shihab, N., Bowen, J. and Volk, H.A. (2011) Behavioural changes in dogs
associated with development of idiopathic epilepsy. Epilepsy & Behavior
21, 160–167.
Shimizu, M. (2001) Vocalizations of feral cats: sexual differences in the
breeding season. Mammal Study 26, 85–92.
Siegel, A. and Pott, C.B. (1988) Neural substrates of aggression and flight in the
cat. Progress in Neurobiology 31, 261–283.
Siegel, A. and Shaikh, M.B. (1997) The neural bases of aggression and rage in
the cat. Aggression and Violent Behavior 2, 241–271.
Siegford, J.M., Wlashaw, S.O., Brunner, P. and Zanella, A.J. (2003) Validation
of a temperament test for domestic cats. Anthrozoös 16, 332–351.
Silva-Rodriguez, E.A. and Sieving K.E. (2011) Influence of care of domestic
carnivores on their predation on vertebrates. Conservation Biology 25, 808–
815.
Sims, V. and Chin, M. (2002) Responsiveness and perceived intelligence as
predictors of speech addressed to cats. Anthrozoös 15, 166–177.
Smith, D.F.E., Durman, K.J., Roy, D.B. and Bradshaw, J.W.S. (1994)
Behavioural aspects of the welfare of rescued cats. Journal of the Feline
Advisory Bureau 31, 25–28.
Smithers, R.H.N. (1968) Cat of the Pharaohs. Animal Kingdom 61, 16–23.
Soennichsen, S. and Chamove, A.S. (2002) Responses of cats to petting by

humans. Anthrozoös 15, 258–265.
Sokolov, E.N. (1963) Higher nervous functions: the orienting reflex. Annual
Review of Physiology 25, 545–580.
Sokolov, V.E., Naidenko, S.V. and Serbenyuk, M.A. (1996) Recognition by the
European lynx of the species and sex and age of conspecific, familiar, and
unfamiliar individuals according to urinary odors. Izvestiya Akademii Nauk
Seriya Bilogicheskaya 5, 571–577.
Stein, B.E., Magalhaes-Castro, B. and Kruger, L. (1976) Relationship between
visual and tactile representations in cat superior colliculus. Journal of
Neurophysiology 39, 401–419.
Sunquist, M. and Sunquist, F. (2002) Wild Cats of the World. University of
Chicago Press, Chicago, Illinois.
Takeuchi, Y. and Mori, Y. (2009) Behavioral profiles of feline breeds in Japan.
Journal of Veterinary Medical Science 71, 1053–1057.
Tami, G., Martorell, A., Torre, C., Compagnucci, M. and Manteca, X. (2011a) A
model to quantify the anticipatory response in cats. Animal Welfare 20,
191–200.
Tami, G., Torre, C., Compagnucci, M. and Manteca, X. (2011b) Interpretation of
ambiguous spatial stimuli in cats. Animal Welfare 20, 185–189.
Tamura, T., Nakatani, K. and Yau, K.W. (1989) Light adaptation in cat retinal
rods. Science 245, 755–758.
Tanaka, S., Tani, T., Ribot, J., O’Hashi, K. and Imamura, K. (2009) A postnatal
critical period for orientation plasticity in the cat visual cortex. PLoS One 4,
e5380.
Thorne, C.J. (1982) Feeding behaviour in the cat – recent advances. Journal of
Small Animal Practice 23, 555–562.
Todd, N.B. (1977) Cats and commerce. Scientific American 237, 100–107.
Tollin, D.J., McClaine, E.M. and Yin, T.C.T. (2010) Short-latency, goal-directed
movements of the pinnae to sounds that produce auditory spatial illusions.
Journal of Neurophysiology 103, 446–457.
Tritsch, M.E. (1993) Color choice behavior in cats and the effect of changes in
the color of the illuminant. Naturwissenschaften 80, 287–288.
Troy, J.B. and Shou, T. (2002) The receptive fields of cat retinal ganglion cells
in physiological and pathological states: where we are after half a century
of research. Progress in Retinal and Eye Research 21, 263–302.

Tscanz, B., Hegglin, D., Gloor, S. and Bontadina, F. (2011) Hunters and nonhunters: skewed predation rate by domestic cats in a rural village. European
Journal of Wildlife Research 57, 597–602.
Turner, D.C. (1988) Cat behaviour and the human/cat relationship. Animalis
Familiaris 3, 16–21.
Turner, D.C. (1991) The ethology of the human–cat relationship. Swiss Archive
for Veterinary Medicine 133, 63–70.
Turner, D. (2000) The human–cat relationship. In: Turner, D. and Bateson, P.
(eds) The Domestic Cat: The Biology of its Behaviour, 2nd Edn. Cambridge
University Press, Cambridge, pp. 193–206.
Turner, D.C. and Bateson, P. (2000) Why the cat? In: Turner, D.C. and Bateson,
P. (eds) The Domestic Cat: The Biology of its Behaviour, 2nd Edn.
Cambridge University Press, Cambridge, pp. 3–6.
Turner, D.C. and Meister, O. (1988) Hunting behaviour of the domestic cat. In:
Turner, D.C. and Bateson, P. (eds) The Domestic Cat: The Biology of its
Behaviour. Cambridge University Press, Cambridge, pp. 111–121.
Turner, S. (2004) Blindness in pets: seeing solutions. Veterinary Times 34, 8–9.
UK Cat Behaviour Working Group (1995) An Ethogram for Behavioural Studies
of the Domestic Cat (Felis silvestris catus L). UFAW, Whearthampstead,
UK.
Uz, T., Akhisaroglu, M., Ahmed, R. and Manev, H. (2003) The pineal gland is
critical for circadian Period1 expression in the striatum and for circadian
cocaine sensitization in mice. Neuropsychopharmacology 28, 2117–2123.
Van den Bos, R. (1998) The function of allogrooming in domestic cats (Felis
silvestris catus); a study in a group of cats living in confinement. Journal of
Ethology 16, 1–13.
Van den Bos, R., Meijer, M.K. and Spruijt, B.M. (2000) Taste reactivity patterns
in domestic cats (Felis silvestris catus). Applied Animal Behaviour Science
69, 149–168.
Vazquez-Dominguez, E., Ceballos, G. and Cruzado, J. (2004) Extirpation of an
insular subspecies by a single introduced cat: the case of the endemic deer
mouse Peromyscus guardia on Estanque Island, Mexico. Oryx 38, 347–
350.
Verberne, G. and De Boer, J.N. (1976) Chemocommunication among domestic
cats mediated by the olfactory and vomeronasal senses. Zeitschrift fur
Tierpsychologie 42, 86–109.

Vigne, J.-D., Guilaine, J., Debue, K., Haye, L., and Gérard, P. (2004) Early
taming of the cat in Cyprus. Science 304, 259.
Villablanca, J.R. and Olmstead, C.E. (1979) Neurological development of
kittens. Developmental Psychobiology 12, 101–127.
Warren, J.M. (1960) Oddity learning set in a cat. Journal of Comparative and
Physiological Psychology 53, 433–434.
Warren, J.M. (1972) Transfer of responses to open and closed shapes in
discrimination learning by cats. Perception & Psychophysics 12, 449–452.
Warren, J.M. (1976) Irrelevant cues and shape discrimination learning by cats.
Animal Learning and Behaviour 4, 22–24.
Warren, J.M. and Beck, C.H. (1966) Visual probability learning by cats. Journal
of Comparative and Physiological Psychology 61, 316–318.
Watt, D.G.D. (1976) Responses of cats to sudden falls: an otolith originating
reflex assisting landing. Journal of Neurophysiology 39, 257–265.
Waxman, S.G., Dib-Hajj, S., Cummins, T.R. and Black, J.A. (2000) Sodium
channels and their genes: dynamic expression in the normal nervous
system, dysregulation in disease states. Brain Research 886, 5–14.
Wedl, M., Bauer, B., Gracey, D., Grabmayer, C., Spielauer, E., Day, J. et al.
(2011) Factors affecting the temporal patterns of dyadic behaviours and
interactions between domestic cats and their owners. Behavioural
Processes 86, 58–67.
Weinstein, L. and Alexander, R. (2010) College students and their cats. College
Student Journal Publisher: Project Innovation (Alabama) 44.
Wells, D.L. and Hepper, P.G. (1992) The behaviour of dogs in a rescue shelter.
Animal Welfare 1, 171–186.
Wells, D.L. and Millsopp, S. (2009) Lateralised behaviour in the domestic cat,
Felis silvestris catus. Animal Behaviour 78, 537–541.
West, M.J. (1974) Social play in the domestic cat. American Zoologist 14, 427–
436.
West, M.J. (1979) Play in domestic kittens. In: Cairns, R.B. (ed.) The Analysis of
Social Interactions. Hillsdale, New Jersey.
Wetzel, M.C., Anderson, R.C., Brady, T.H. and Norgren, K.S. (1977)
Kinematics of treadmill galloping by cats. III. Coordination during gait
conversions and implications for neural control. Behavioral Biology 21,
107–127.

White, T.D. and Boudreau, J.C. (1975) Taste preferences of the cat for
neurophysiology active compounds. Physiological Psychology 3, 405–410.
Whitt, E., Douglas, M., Osthaus, B. and Hocking, I. (2009) Domestic cats (Felis
catus) do not show causal understanding in a string-pulling task. Animal
Cognition 12, 739–743.
Wilkinson, F. (1986) Visual texture segmentation in cats. Behavioural Brain
Research 19, 71–82.
Williams, C.M. and Kramer, E.M. (2010) The advantages of a tapered whisker.
PloS One 5, e8806.
Wilson, V.J. and Melville Jones, G. (1979) Mammalian Vestibular Physiology.
Plenum Press, New York and London.
Winslow, C.N. (1938) Observations of dominance-subordination in cats. The
Journal of Genetic Psychology 52, 425–428.
Wolfe, R. (2001) The social organization of the free-ranging domestic cat (Felis
catus). PhD dissertation, University of Georgia, Athens, Georgia.
Wolski, D.V.M. (1982) Social behavior of the cat. Veterinary Clinics of North
America: Small Animal Practice 12, 693–706.
Yamane, A. (1998) Male reproductive tactics and reproductive success of the
group living cat (Felis catus). Behavioural Processes 43, 239–249.
Yamane, A. (1999) Male homosexual mounting in the group-living feral cat
(Felis catus). Ethology Ecology and Evolution 11, 399–406.
Yeon, S.C., Kim, Y.K., Park, S.J., Lee, S.S., Lee, S.Y., Suh, E.H. et al. (2011)
Differences between vocalization evoked by social stimuli in feral cats and
house cats. Behavioural Processes 87, 183–189.
Young, J.M., Massa, H.F., Hsu, L. and Trask, B.J. (2010) Extreme variability
among mammalian V1R gene families. Genome Research 20, 10–18.
Yu, S., Rogers, Q.R. and Morris, J.G. (1997) Absence of a salt (NaCl)
preference or appetite in sodium-replete or depleted kittens. Appetite 29, 1–
10.
Zarzo, M. (2007) The sense of smell: molecular basis of odorant recognition.
Biological Reviews 82, 455–479.
Zentall, T.R. (2005) Selective and divided attention in animals. Behavioural
Processes 69, 1–15.
Žernicki, B. (1993) Learning deficits in lab-reared cats. Acta Neurobiologicae
Experimentalis 53, 231–236.

Zoran, D.L. (2002) The carnivore connection to nutrition in cats. Journal of the
American Veterinary Medical Association 221, 1559–1567.
Zoran, D.L. and Buffington, C.A. (2011) Effects of nutrition choices and
lifestyle changes on the well-being of cats, a carnivore that has moved
indoors. Journal of the American Veterinary Medical Association 239, 596–
606.

