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The principle of keeping confined
animals humanely is to provide
them with some control over their
environment and the facilities to
perform highly motivated behaviours
(Young, 2003). Most zoos, animal
shelters and laboratories have made
provision of such housing a priority.
Provision of such housing is also
implied in the Animal Welfare Act
(2006).

Veterinary practices, however, have
not typically provided it. Instead,

they often use synthetic pheromone
diffusers or sprays (Feliway and
Adaptil [formerly DAP], Ceva Animal
Health) to relieve in-patient stress.
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ABSTRACT: This article is the second of three that examine why hospitalisation is
stressful, and why and how to reduce that stress. In it, | review the evidence for
using synthetic pheromone preparations to relieve in-patient stress. | conclude that

there is no robust, published evidence to support such use, and that environmental

enrichment Is a more logical approach.

However, in my opinion, a critical review
of the literature indicates that there is
little or no robust evidence that these
preparations have been shown to be
effective in veterinary hospital wards.

That does not mean that in-patients suffer
as a result. As noted in the first paper in
this series, stress is not a bad thing unless
it is prolonged and the animal cannot
adapt to it. Many can, some cannot.

Meanwhile, stress-related behaviours can
make it harder to care for in-patients. So,
it is important for animals and clinical
personnel that, if a practice is relying on
pheromone preparations, they should be
effective.

This article now examines the evidence,
starting with what pheromones are and
how animals detect them. (NOTE: a
critical review of the research on and
use of pheromone applications in the
domestic setting is outside the scope of
this paper.)

What are pheromones?

Pheromones are chemicals that are
individual to each animal and provide
a form of communication with other
individuals, usually of the same species.

How do pheromones
work?

Pheromones are released from the body
into the environment - for example,

when cats scratch their claws against trees
or furniture, or rub their faces against
door-frames and other areas. When other
individuals detect the pheromones, they
undergo general changes in physiology
and behaviour, such as showing increased
interest (Mills, 2005).

How do animals detect
pheromones?

The detection of pheromones is complex.
Briefly, pheromone secretions contain the
chemical’s odour and the unique ancillary
odours of the individual (Lindsay, 2000;
Miklosi, 2007; Mills, 2005; Pageat &
Gaultier, 2003).

The smell of the pheromones - which
may first be signalled to other animals
visually, by the presence of scratch marks,
for instance - is detected in the normal
way via the nasal chambers and olfactory
bulbs. This stimulates the opening of

the vomeronasal organ in the roof of the
mouth and aspiration of the pheromone:

in cats, aspiration is achieved
through flehmen behaviour, with its
characteristic retraction of the upper
lip and partly opened mouth

« in dogs, aspiration is thought to be
achieved by the dog’s pushing his/
her tongue against the roof of the
mouth very rapidly. The dog’s teeth
sometimes chatter and you may see
foam collecting on the upper lip.

The vomeronasal organ is innervated by
three nerves, which provide links to the
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limbic system - that part of the brain that
regulates emotions, mood and memory.
Animals who detect pheromones show
activity in the limbic system and the
hypothalamus, and changes in physiology
and behaviour.

We shall now consider commercial
pheromone preparations.

Feline facial pheromone

Feliway is a synthetic analogue of the F3
facial pheromone, which is one of five
secreted by glands in the cat’s chin, lips,
vibrissae area and cheeks (Mills, 2005;
Pageat & Gaultier, 2003). Cats deposit F3
on their surroundings when they rub their
cheeks along them. They seem to prefer
edges for this - a reason that boxes may
be better than igloo beds for in-patients.

The F3 pheromone is thought to help the
cat to identify those areas as being his or
her territory. This is thought to reassure
the cat about the area in which he or

she finds his or herself. For this reason,
pheromones are now recommended

as part of International Cat Care’s Cat
Friendly Clinic Scheme, which is based
on international guidelines (Roden et al.,
2011).

Those guidelines state: ‘Studies show that
a synthetic FFP [feline facial pheromone]
analog may have calming effects in
stressful environments, reducing anxiety,
fear and aggression, and increasing
normal grooming and food intake in
caged cats! In support of this, Roden
etal,, (2011) cite two primary research
papers concerning hospitalised cats,
(Griffith, Steigerwald & Buffington, 20005
Kronen et al., 2006) and a critical review
(Frank et al., 2010).

However, as noted by Frank et al. (2010),
neither of those primary research papers
offers clear evidence that synthetic FFP
calms cats in the veterinary ward. This is
because both papers demonstrate flaws in
the study designs and are open to some

a priori objections, as outlined below.

The first paper (Griffith, Steigerwald

& Buffington, 2000) describes two
double-blind studies that examined

the effect of Feliway spray in sick and
healthy hospitalised cats. Both studies
demonstrated methodological weaknesses
(Griffith, Steigerwald & Buffington, 2000),
including the following three points.

1. The cats were ‘alternately assigned’
to treatment or placebo groups.
This was systematic allocation, not
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randomisation (Schultz & Grimes,
2002). Consequently, the apparent
differences between the treatment
groups cannot be definitively
attributed to the treatments (Norman
& Streiner, 2003).

2. The authors used several measures of
treatment effect, which made it more
likely that some measures would show
a treatment effect owing to chance
alone (Type 1 error) (Pocock, 1997;
Senn & Bretz, 2007). That was not
controlled for or discussed, which
undermines their tentative conclusion
that: ‘Exposure to FFP [feline facial
pheromone| may be useful to increase
food intake of hospitalized cats!

3. In the second study, there was no
control group for Feliway. All cages
were sprayed with the product; some
had a cat carrier in the cage but the
others did not. Food intake was
increased significantly (three-fold) in
the group with carriers.

The authors concluded that: ‘Addition
of the cat carrier to cages of the FFP-
exposed cats resulted in a further
significant increase in food intake.
However, that is erroneous because
Feliway was not controlled for and using
the previous study as a retrospective
control was not valid.

The second citation by Roden et al.
(2011) was by Kronen et al. (2006). They
examined the effect of Feliway — when
used with or without acepromazine

- on 77 cats that had already been pre-
medicated with analgesics. This study
had a complex design, with appropriate
randomisation, blinding, control and
behavioural-measurement method.

The main outcome of interest was
whether cats struggled during venous
catheterisation. Feliway did not
demonstrate a calming effect.

There were 12 other behavioural
measures of efficacy, all recorded while
the cats were still caged. The authors
reported statistically significant effects on
two of those measures (head position and
position in the cage). However, this may
have been another Type 1 error (Pocock,
1997; Senn & Bretz, 2007). Consequently,
it was not clear from the reported
statistics that Feliway reduced stress in
the cats while they were caged.

The third citation by Roden et al. (2011)
was an independent critical review of the

previously discussed papers by Frank et
al. (2010), who also concluded that the
research provided ‘insufficient evidence’
of efficacy.

Dog-appeasing
pheromone

Adaptil is a synthetic version of a
pheromone present in sebaceous gland
secretions from the intermammary
sulcus. The pheromone serves to calm
the suckling litter, and it is thought only
to be present from three to four days
after parturition to two to five days after
weaning (Miklosi, 2007; Mills, 2005;
Pageat & Gaultier, 2003). It is not clear
why weaned dogs would retain the
capacity to respond to — or even detect -
that pheromone.

In the wild, the capacity would seem to
have little adaptive value, but artificial
selection may have enabled domestic
breeds to retain the capacity to detect the
pheromone and respond to it.

The mode of action of Adaptil is unclear
but may be related to effects on prolactin,
which can act as a neurotransmitter and
may help reduce anxiety (Siracusa et al,,
2010).

As with Feliway, there is little published
research on the use of the product in the
veterinary ward area.

One paper examined the use of Adaptil
spray for managing pre-operative stress
in 46 dogs taken to a veterinary teaching
hospital for routine neutering (Siracusa et
al., 2010). In general, the study had good
design and analysis.

The authors noted statistically significant
differences between Adaptil and

placebo groups in both serum prolactin
concentrations and in ‘alertness and
visual exploration behaviours after
surgery. However, the paper does not
give the mean data for the groups, so it is
not clear if the statistical differences were
clinically significant.

Another study examined the effects

of an Adaptil diffuser in 43 dogs over

four days in a veterinary ward (Young-
Mee et al., 2010). The authors reported
‘overall amelioration of separation-related
behavioral signs in the DAP-treated group.

Again, the sample was not properly
randomized (Schultz & Grimes, 2002)

and the paper does not give sufficient
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information to demonstrate whether the
statistical method was applied correctly. As
a result, it is unclear whether the reported
improvement in the behaviours was
clinically significant or a statistical artifact.

General points

In addition to the above difficulties, none
of the papers satisfy the following doubts.

1. Pheromone secretions include
the individual’s unique protein
marker/scent, which helps stimulate
the vomeronasal organ to open.
Understandably, it is impossible
to supply those markers in the
commercial products (Pageat &
Gaultier, 2003). Instead, the products
contain very high concentrations of
the synthetic pheromones (Pageat &
Gaultier, 2003).

However, it remains unclear whether
that is enough to consistently stimulate
opening of the vomeronasal organ
followed by the necessary aspiratory
behaviour.

2. Aspiration into the vomeronasal organ
requires flehmen in cats and ‘tonguing’
in dogs. These necessary behaviours
may be difficult to detect, but careful
video-recording should capture them
in research studies. Nevertheless,
the clinical trials of pheromones did
not report measuring them (Griffith,
Steigerwald & Buffington, 2000;
Kronen et al., 2006; Siracusa et al.,
2010; Young-Mee et al., 2010).

a. Anecdotally, the behaviours are
not apparent in wards where
pheromone applications are used.
This may be because no one sees
the behaviours, especially if only
one bout of aspiration into the
vomeronasal organ is enough for
stress-relieving effects, or that no
one remarks on them.

b. Another possibility is that the
behaviours are not taking place at
all. That seems more likely because
of (i) the absence of the individual’s
unique odour molecules and/
or (ii) the animal being more
motivated to scan and cope with
the unpredictable, uncontrollable
hospital environment than to
explore the cage for pheromones.

3. Diffusers would seem unlikely to
provide adequate concentrations of
pheromones within hospital cages.
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The manufacturer notes for Feliway
spray, in connection with urine
spraying: ‘Never use strong smelling
disinfectants, bleach, biological
washing powder, detergents or
deodorisers to clean the affected areas.
They may interfere with the action

of Feliway and the strong smell may
upset your cat further’ (Ceva Animal
Health, 2013).

This suggests that any impact of
Feliway (and presumably Adaptil)
sprays might be reduced where cages
and bedding have been washed in
biological detergent and/or bleach
or other disinfectants, That could
also explain the lack of evidence for
efficacy in the published data.

Conclusion

In my opinion, the principal causes

of in-patients’ stress are the lack of
environmental control and predictability.
Pheromone applications alone cannot
address this, so it is perhaps unsurprising
that, while there may be widespread
belief in the efficacy of these preparations
in calming in-patients and anecdotal
reports of such efficacy, the clinical trials
published to date do not provide robust
evidence to support efficacy.

In light of in-patients’ needs for
environmental control, it seems more
logical for practices to ensure they
provide ethologically relevant housing
- with environmental enrichment, for
instance.

That is the primary focus of the
guidelines for the Cat Friendly Clinic
Scheme (Roden et al., 2011) and it
follows the trend in human hospitals
(British Medical Association, 2011). It is
also the standard of animal shelters, zoos
and laboratories (Young, 2003).

The next article will outline relevant
research on environmental enrichment
and suggest some ways to provide it in
veterinary wards. &1
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