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Simple Summary: The majority of dogs and cats are fearful during veterinary visits, and some individuals may show aggression as
aresult. We review ways to avoid negative experiences and promote positive emotions in animals visiting the veterinarian. Whenever
an animal is in the practice, the veterinary team should endeavour to make the visit as pleasant as possible, by using non-threatening
body language and by creating positive associations. High-value food (unless an animal needs to be fasted) or toys should be used
generously throughout the visit. In the interaction with the animals, low-stress handling methods, brief pauses and adjusting the
procedure based on the animal’s body language help them to feel secure. Distractions can be used to minimise perceived pain such
as from injections. If a known painful area needs to be treated, pain killers are advised. For animals that are very fearful, several
medication options are available that can be given prior to the veterinary visit to help them with their fears. With reward-based
training, animals can learn to accept veterinary procedures. A stress-free veterinary visit benefits all involved parties—the animals,
their owners, as well as the veterinary team.

Abstract: A high proportion of dogs and cats are fearful during veterinary visits, which in some cases may escalate into aggression.
Here, we discuss factors that contribute to negative emotions in a veterinary setting and how these can be addressed. We briefly
summarise the available evidence for the interventions discussed. The set-up of the waiting area (e.g., spatial dividers; elevated places
for cat carriers), tailoring the examination and the treatment to the individual, considerate handling (minimal restraint when possible,
avoiding leaning over or cornering animals) and offering high-value food or toys throughout the visit can promote security and,
ideally, positive associations. Desensitisation and counterconditioning are highly recommended, both to prevent and address
existing negative emotions. Short-term pain from injections can be minimised by using tactile and cognitive distractions and topical
analgesics, which are also indicated for painful procedures such as ear cleanings. Recommendations for handling fearful animals to
minimise aggressive responses are discussed. However, anxiolytics or sedation should be used whenever there is a risk of
traumatising an animal or for safety reasons. Stress-reducing measures can decrease fear and stress in patients and consequently
their owners, thus strengthening the relationship with the clients as well as increasing the professional satisfaction of veterinary staff.

Keywords: stress; fear; anxiety; aggression; veterinary visit; low-stress handling; counterconditioning; behaviour modification;
anxiolytic medication; psychoactive drugs; dogs; cats

1. Introduction

Veterinary care is an essential element of maintaining good welfare of companion animals. However, studies
indicate that a great majority of dogs and cats show signs of fear when visiting the veterinarian [1-3], making veterinary
visits stressful also for their owners [4]. Indeed, 28% of cat owners and 22% of dog owners reported that they would
consult the veterinarian more often if the visit was not associated with so much stress for their pet [4]. Animals’ stress
associated with the veterinary visit can distort physiological measurements, hamper the physical examination and, in
case of aggression, pose a risk to the veterinary team [5]. Veterinarians are thus faced with the challenge of carrying out
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important medical procedures, some of which may be painful, while also considering the emotional well-being of their
patients. Although a classic paper investigated fear-related behaviour in dogs at a veterinary clinic already in 1981 [6],
awareness on how individual animals experience veterinary visits and how negative experiences can be counteracted
has been increasing only relatively recently [7,8]. Here, we provide a comprehensive review of causes for and measures
to reduce, or ideally prevent, fear and subsequent aggressive behaviour in dogs and cats at the veterinarian, based on
controlled studies and —in the absence of such studies—peer-reviewed guidelines or expert texts.

1.1. Fear, Anxiety and Stress— Evolutionarily Adaptive

From a biological point of view, fear, anxiety and stress reactions are highly adaptive, as they organise behavioural
responses to avoid or cope with threat [9,10]. In dangerous situations, two major behavioural patterns can be
distinguished. The “fight-or-flight response” constitutes an active coping strategy, while “freezing” is a passive coping
strategy [11]. Which behavioural reaction the animal chooses when it feels threatened depends on the one hand on its
personality [12], and on the other hand, on the situation, for example the distance to the alleged threat, the availability
of an escape route and the perceived degree of danger [11,13].

Both fear and anxiety are unpleasant emotional reactions to the presence (fear) or potential presence (anxiety) of a
threat [14]; however, there is no empirical data on distinguishing expressions of anxiety vs. fear in dogs and cats (c.f.
[15,16]). Therefore, and since anxiety promotes fear and vice versa [13,17], we subsequently use the term “fear” to denote
both fear and anxiety responses.

The term stress refers to the organism’s response to a stimulus or event, often referred to as “stressor”, that poses
a potential threat and triggers a physiological and behavioural response, including activation of the sympathetic adrenal
medullary axis and the hypothalamic-pituitary-adrenal cortex axis [18,19]. For example, in cats, the transport to the
veterinary practice and routine visits for vaccinations can elicit significant physiological changes, including elevations
in blood pressure, rectal body temperature, pulse, respiratory rate and blood glucose, as well as a change in the cortisol-
creatinine ratio [5,20-22]. In some healthy dogs, the urinary corticoid:creatinine ratio increased following a veterinary
visit to a level that would be consistent with hyperadrenocorticism [23]. A reduced effectiveness of sedation [24] and an
increased risk of anaesthetic complications [25] are to be expected in stressed animals.

1.2. Stressors in a Veterinary Setting and Individual Responses

Potential stressors during a veterinary visit include exposure to other animals and unfamiliar people [26,27],
odours (e.g., disinfectants and alarm pheromones from other animals), noises (barking dogs, clippers, alarms etc.), and
smooth or slippery surfaces such as floor coverings or metal examination tables [27]. For cats, leaving the familiar
environment is often particularly stressful [28,29]. The unpredictability of the situation and the loss of control during
restraint constitute a major source of stress [29,30]. In addition to an immediate reduction in welfare, it should be
considered that every negative experience may increase fear during subsequent veterinary visits [2,3]. Moreover, the
experience of discomfort or pain, especially in response to physical manipulation, might lead to escalated behaviour
such as aggression [31-35].

To reiterate, aggressive (“fight”) responses are an inherent component of the biological fear reaction [11], and in a
veterinary context, aggression ensues most frequently due to fear, pain or fear of pain [32,36]. As long as it is possible
to avoid a perceived threat, many animals may initially freeze or hide. However, when the danger is perceived to be
too close, the animal may attempt to flee, and if there is no escape route, it may try to attack [11,13]. However, freezing
may also again be shown when the animal realises that no escape is possible [11].

Since aggression is one of the indicators that an individual’s fear threshold was exceeded, interventions to reduce
fear in animals usually apply in the same way to animals showing aggressive responses, and veterinary staff should be
no less compassionate towards animals reacting aggressively than to those that are overtly fearful. Thus, by use of low
stress handling methods, adjusting to already subtle indicators of distress, creating positive associations, and where
necessary use of anxiolytic medication, the animals” emotional state can be improved so that heavy restraint becomes
unnecessary, the animals feel less cornered, and the risk of aggression, and thus potential injury to veterinary staff, is
reduced.

1.3. Identifying Stress and Fear in Dogs and Cats

The recognition of (subtle) stress signs enable the veterinary team to respond early to the first signs of discomfort
and to adjust the interaction accordingly. Such signs include the shifting of body weight away from the trigger,
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crouching, and increased muscle tension on the face and throughout the body [27,29,37,38]. Gaze avoidance, changes
in activity level (freezing or agitation), distance-increasing attempts and whether an animal is willing to consume
offered food give further indications about the patient’s stress level [27,29,37,38].

Fearful dogs usually have their ears directed backwards or flattened. Further signs of fear in dogs include alowered
posture, a lowered or even tucked tail, panting, increased salivation, trembling and emptying of the anal glands
[3,15,37,39]. Lip licking is a commonly used appeasement signal in a social context [15,37]. However, when feeling
severely threatened, dogs may freeze completely [38] and no longer show other communicative signals [37]. Defensive
aggression, such as stiffening, staring, growling, and snapping or biting, may ensue [38].

Fearful cats typically make themselves smaller. The ears are directed backwards, sideways or flattened, and the
pupils are enlarged [29]. When lying or sitting, the tail is kept close to the body. Tail swaying in cats indicates agitation,
annoyance or high arousal; often high vigilance can be observed from ear movements [39]. When displaying defensive
behaviour, cats may crouch, hold the ears downwards or sideways and hiss, growl or shriek, but they can also stand on
tiptoes, holding the tail stiffly upwards or downwards, and appearing larger due to piloerection [39,40]. Aggression is
often imminent when the ears are swivelled sideways so that the inner pinnae are displayed and the pupil is oblong.
Moreover, note that purring in cats is not only shown due to contentment, but also when sick [39].

While freezing and fleeing are usually the primary coping strategies when fearful, when no escape is possible in a
hospital setting, the animal may feel increasingly threatened and eventually may resort to aggression [39]. Dogs may
growl, lunge and bite. Cats may hiss, growl, swat with their paws and bite [36]. Notably, signs of fear, such as
backwards-directed ears, may disappear or only be shown during earlier stages as the arousal heightens and the
aggressive behaviour intensifies [36]. There may also be a learned component to aggressive behaviour at the
veterinarian’s: if this strategy was successful in stopping an unpleasant situation during a previous visit, the animal
may opt for the “fight” strategy again the next time [36]. Needless to say, such escalation should be prevented whenever
possible, by considerate handling (see below Section 3) and adjustments according to the animal’s more subtle signs of
distress.

2. Creating a Low-Stress Environment
2.1. Reception Area and Waiting Room

While the examination and treatment represent the most stressful parts of a veterinary visit [3,41], a high
percentage of dogs and cats are already fearful in the waiting room [1,2]. Even completely harmless activities, such as
weighing on the scale, were found to increase signs of stress in 53% of dogs [38]. Many dogs and cats are stressed by
the presence of conspecifics or other species both inside and outside of the practice [42,43]. These difficulties are
exacerbated if it is not possible to avoid other animals in confined spaces. Thus, the waiting area should be set up to
allow maximum distance between animals and should include barriers to reduce visual contact between patients [7]
(Figure 1). In the waiting room, like throughout the clinic, sound-absorbing tiles, rubberised floors or wall panels and
solid doors are recommended to absorb potentially aversive sounds (reviewed in [8]).
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Figure 1. A spacious waiting area with visual barriers is ideal. Due to the layout of the benches, waiting animals do not need to face
each other. Cat carriers should be placed on an elevated surface; ideal would be an additional covering of the carrier. Photo:
Stefanie Riemer.

Whenever possible, separate premises are recommended for dogs and cats, as the presence of dogs can cause fear
in cats [27,36,42]. If this is not possible due to the local infrastructure, visual barriers can be used to section off ‘cat
zones’ [44]. Another option to avoid exposure to dogs is to offer consultation hours for cats only [29]. Elevated spots
for cat carriers, for example extra chairs or shelves, and covering the carrier with a cloth, can reduce cats’ stress in the
waiting area [29,44].

If a dog is known to have problems with other dogs, this should likewise be taken into account when making
appointments, so that the dog can be booked in at off-peak times. In order to minimise time in the waiting room, owners
can be advised to wait in the car or to take the dog for a walk when a longer waiting time is foreseeable [32]. Waiting in
other areas has also been demonstrated to be effective in alleviating stress: after waiting in a garden outside the clinic
with their owners for twenty minutes, dogs had lower heart rates and cortisol levels than dogs that spent the same time
in the waiting room [45]. Fewer stress signs also occurred when waiting in an empty examination room as compared to
the waiting room [46].

Fear prevention can commence by reception staff offering treats to the animal upon entering the practice (taking
into account individual dietary requirements) [36]. Weighing, a source of stress for approximately every second dog
[47], is more comfortable for dogs if the scale has a non-slip surface and is not set up in a corner [27,40]. Fear of
weighing can be reduced by encouraging and rewarding dogs for stepping on the scale on their own [40]. Easy-to-
clean dog beds that insulate from the cold floor can improve dogs’ comfort [48], even more so if owners bring their
own blanket or dog bed [29,36]. Owners can furthermore bring chews or toys to occupy the dog during the waiting time
[27,36] (Figure 2).
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Figure 2. Owners can be advised to bring a blanket from home and to distract the animal with food or toys in order to decrease
stress during the waiting time. However, the potential for resource guarding when using toys or chews needs to be considered. Not
suitable when sufficient spacing between animals in the waiting area is not possible. Photo: Stefanie Riemer.

2.2. Examination Room

More than three-quarters of dogs observed in a veterinary practice were categorised as fearful in the examination
room [3], with the highest occurrence of fearful behaviour on the examination table. This can be attributed to dogs not
being used to standing on a table, but in particular to negative associations, which can quickly form with stimuli that
were present during a previous negative experience, such as a painful treatment. Such negative associations can also
include the veterinary staff or the treatment room (reviewed by Doring et al. [3]). Counterconditioning can be used to
change such negative associations and replace them with positive ones [3] (see below Section 9.1).

The examination/treatment should take place where the animal feels most comfortable [29,49]. Many dogs are more
relaxed when examined on the floor than on the table [3]. Cats often stay calmer if they can remain in the bottom of the
carrier during the examination; therefore, carriers with a removable top half are ideal [29,36,49-52]. Slippery, hard and
cold surfaces can cause discomfort, which can be avoided by the use of non-slip mats or soft foam pads or by the
provision of towels and blankets (using a new, clean one for each patient) [24,53] (Figures 3-5). Owners can also be
encouraged to bring their own blankets or towels, as the familiar smell is comforting [28].

Figure 3. A non-slip mat improves the animal’s comfort. By feeding the animal during the examination or treatment, positive
associations can be created. Photo: Christine Arhant, Vetmeduni Vienna.

Figure 4. Use of high-value food (or toys) can increase cooperativeness and promotes positive emotions. Photo: Christine Arhant,
Vetmeduni Vienna.
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Figure 5. Performing the examination in a position that is most comfortable for the individual and using the minimal amount of
fixation needed improves the patients” compliance and well-being. Photo: Christine Arhant, Vetmeduni Vienna.

Cats and small dogs can also be examined on the veterinarian’s or the owner’s lap [29,36,37]. For some individuals
with severe negative associations with the examination room, performing the examination outside may be the least
stressful option [24].

‘Taking the animal to the back’ for minor procedures should be avoided. Moreover, [54] performed a crossover
trial in which dogs were examined in an exam room in the presence of their owners vs in the owner’s absence in a
common treatment area. The common treatment area included two exam tables, two tables for dental procedures, cages
holding cats and small dogs as well as a row of large dog runs. Compared to the examination in the exam room, dogs
exhibited a significantly elevated behavioural score for measuring fear, anxiety and stress, and heart rate was on average
20 bpm higher in the common area [54].

Similarly, a study using the same methodology with client-owned cats demonstrated that heart rate was 30 bpm
higher in the common treatment area than in the exam room with the owner. Additionally the behavioural score during
the examination was higher than baseline in the common area, whereas no significant change was noted in the exam
room [55].

These studies demonstrated that, whenever possible, examinations or minor procedures should be performed in
the exam room, with the owner present [54,55]. If, for any reason, the owner’s presence is not desirable; it is
recommendable to request the owner to leave the examination room and perform the intervention in that room, instead
of taking the animal to the common treatment area [55].

2.3. Sensory Considerations

When stressed, dogs and cats can produce alarm pheromones, such as from their paw pads and, in dogs, anal gland
secretions, which could subsequently have an alarming effect on other patients [26,28,57]. Thus, surfaces must be
cleaned not only for hygienic reasons, but also in order to minimise odours from other animals [24], using cleaning
agents that lead to the denaturation of the corresponding components [26]. Since the smell of disinfectants can be
perceived as aversive by animals [27], sufficient time should be allowed for cleaning agents to evaporate [24]. Good
ventilation of the rooms can also reduce aversive odours [27].

Although the examination and handling generally constitute greater stressors for animals than the ambient noise
[41], it is advisable to keep the noise level as low as possible. This can be accomplished by structural measures, e.g., use
of sound-absorbing materials on walls, floors and doors, as well as by speaking with a quiet and calm voice and
avoiding unnecessary ambient noise, such as from slamming cage doors [24,56]. In addition, playing soothing
background music (classical music or commercially available recordings) has been recommended [24]. One study
indicated that music specifically designed for cats, but not classical music, was associated with fewer stress indicators
and reduced resistance to handling in cats during a clinical examination compared to no background music [57]. In
dogs, some studies suggest a possible calming effect of music (reviewed in [58]), but a study performed in a veterinary
context could not demonstrate a reduction in fearful or aggressive behaviour. However, owners found the waiting time
more pleasant and veterinarians indicated that they enjoyed the music [57]. Further studies are needed to address
species-specific preferences, as well as individual responses [58].

3. Low-Stress Handling and Creating Positive Associations
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3.1. Treatment Plan

A treatment plan should be made for each individual patient, taking into account their behavioural evaluation and
the planned procedures. On this basis, decisions should be made regarding the location of the examination (e.g., table
vs. floor), the degree of restraint, the use of food and toys, the use of aids and the assessment of a potential safety risk
[24].

The planned examinations and interventions should be ranked according to invasiveness, and the examination
should begin with the least unpleasant step, with the most unpleasant procedure performed last [29]. If an animal shows
severe distress and treatment is not urgent, it should be considered whether interrupting the procedure and setting up
a new appointment would be more conducive to the psychological health of the animal (and its owner). The animal
could then be prepared for this next visit either by pre-visit anxiolytic medication or by cooperative care training in
which the animal is trained through positive reinforcement to accept handling and treatment [24,59]. The use of sedation
is preferable to creating a traumatic experience. Since sedation is less effective when animals are in an elevated state of
arousal, it should be administered before fear escalates, if foreseeable [24,38].

Considerations that are most important when animals are known to be fearful or to react aggressively include
preparing all the equipment needed before attempting to handle the patient and being aware of possible “problem
zones’ when handling the animal, since pain or the expectation of pain increase the likelihood of aggression [60].

3.2. First Contact with the Animals

When greeting dogs, it would be ideal if the dog initiates the first contact on its own initiative [61]. Contrary to the
common recommendation, it is not advisable to stretch out the hand to make contact or to hold it in front of the dog’s
nose to sniff [49]. Instead, it is less threatening for the animals if the hands are held loosely on the side of the body [61].
Many gestures performed by humans with friendly intentions can be perceived as threatening by animals, such as direct
eye contact, a frontal approach, and leaning over the animal [24,49]. Therefore, turning sideways when greeting an
animal, or approaching from the side if no approach is initiated by the animal, is recommended. Nervous dogs can be
greeted sitting or squatting, with the body weight shifted away from the animal. For safety reasons, the face should be
kept out of reach of the animal’s face [7,24,42,60]. Using the animal’s name and talking to it in a friendly voice can
promote familiarity and security [60]. A positive bias is facilitated by the use of treats [61]. With confident dogs, treats
can be handed directly; with shy animals, they should be offered or tossed on the floor to avoid an approach/avoidance
conflict [48]. It is best to commence the examination where the animal is most likely to accept touch [24].

Cats should never be dragged or even shaken out of their carriers, an extremely frightening experience due to the
complete loss of control [29,37,52]. A little patience often pays off: in one study [52], more than half of the cats left the
carrier within three minutes. When the cat has exited its carrier, it is beneficial to allow it to explore the treatment room
while the medical history is taken (provided there are no inaccessible hiding places or escape possibilities) [29]. The
lower part of the carrier should remain accessible throughout the examination. More than 90% of the cats like to use it
as a retreat during the clinical examination [52].

In carriers with a removable top, the cat can remain in the lower part during the entire examination [49-52]. A
towel placed over the lower part and over the cat serves as a hiding place and may promote a sense of security [49,51].
If examining in the carrier is not an option and the cat shows no intention to exit the carrier after a few minutes, luring
it with high quality food or toys can be attempted [36]. Should it be necessary to manually remove the cat from the
carrier, reaching around the caudal abdomen and hind legs and applying light pressure can motivate calm cats to move
forward [29]. For timid animals, the use of a towel may be helpful to gently pull them forward [49].

3.3. Considerate Body Language

Smooth, slow handler movements and calm speech are conducive to the patients’ relaxation [24,40], while sudden
position changes can be perceived as startling or threatening [61]. During contact, repeated letting go and touching of
the animal should be avoided. Instead, the hands can be slid along the body to the area of interest [24]. Although
physical contact and petting can have a calming effect on animals [62], this should only be done by the veterinary team
if the animal obviously enjoys it [7]. Periodic brief pauses of the examination and enabling some play or pleasant activity
can lower arousal and promote more positive emotions [36].

3.4. Creating Positive Associations

Whenever an animal is at the veterinary practice, it should be endeavoured to create positive associations, which
can often be achieved easily by the use of food or toys—these should not be limited to the end of the visit, but can



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

8 of 27

already be used generously during the examination or treatment, both to distract the animal and to elicit positive
emotions [60,61] (Figures 3 and 4). For example, animals can lick delicious paste while on the table and receiving an
injection, or the owner can offer a handful of treats in quick succession [36].

3.5. Balancing Physical and Emotional Health

The emotional state of the patients should be continually evaluated. For example, Herron and Shreyer [24] propose
a colour scale system for this purpose: As long as the animal is within the green zone, it is relaxed, able to take food and
safe to handle. Yellow indicates that the patient is anxious and alert. While the animal is more likely to retreat at this
stage, aggressive reactions cannot be excluded if it is provoked further [24]. Here, steps should be taken to alleviate the
animal’s stress, e.g., pausing the examination, adjusting the restraint technique or location of the animal, involving the
owner, and providing distraction with incentives such as food or toys [24,59].

A red rating refers to an animal that appears to fear for its life and is ready to attack. Safe handling is not possible
under these circumstances. If it is essential to proceed the examination and/or treatment for health reasons, chemical
restraint should be performed prior to any continuation of the procedure, both to avoid traumatising the animal and to
minimise risk to the staff [24,59]. Note, in this context, that sedation is less effective when the animal is already agitated;
therefore, if needed, sedatives should ideally be administered prior to any escalation [24,38]. For non-essential visits
and when owner compliance can be expected, rescheduling the visit and preparing the animal with a handling plan
and/or pre-visit anxiolytic medication is recommended [24,59].

4. Restraint Methods

The more comfortable an animal feels in its environment and during manipulation, the more likely it is to remain
calm and cooperative [49], which not only improves the individual’'s welfare, but also reduces risk to the staff, since
forceful handling is one of the contexts associated with an increased likelihood of aggression [3,32,36]. The examination
or treatment should therefore be carried out in a position and using a restraint method which causes the least stress to
the animal, in order to perform the respective intervention lege artis, while ensuring the safety of all involved [49]
(Figure 5). The use of food enhances the animal’s cooperativeness so that minimal restraint is often sufficient [40]
(Figures 3—4).

Unpredictability and loss of control are among the strongest psychological stressors [63]. Accordingly, full body
restraint (e.g., lateral recumbency with the fore and hind legs held firmly) or scruffing the neck lead to stronger
defensive reactions and more escape attempts and signs of stress than minimal fixation, in which the animal is
allowed to remain in any body position and is only gently prevented from moving away from the examiner
[29,30,37] (Figure 5). Alternative methods of head control, such as the use of towels or blankets, should be preferred
[29,49] (see below Section 4.1.1).

If an animal resists restraint for more than two to three seconds, interrupting and repositioning may be helpful. If
the animal remains uncooperative after two to three further attempts, a different handling approach should be
attempted [49]. For urgent interventions, sedation should be performed before the situation escalates [29]. If the
procedure is simply continued by using force, this carries a high risk of increasing fear and aggression during the next
visit, as well as the potential for staff injury [3,32,36]. Reactions such as a strict “no”, punitive measures or forceful
restraint further increase the risk of aggressive behaviour [36,64]. Thus, for both animal welfare and staff safety, stress-
reducing measures should constitute an essential part of everyday veterinary practice, and if these are not sufficient to
allow a safe examination, anxiolytics and chemical restraint should be considered whenever a situation may entail
excessive fear or the display of aggressive behaviour [36].

4.1. Tools to Facilitate Restraint and Safety
4.1.1. Towels, Blankets, and Alternatives

Towels and blankets are often recommended for the restraint of cats and smaller dogs, to shield animals from
visual stimuli and to create a sense of hiding [36,37,54] (Figure 6). Providing a protective barrier between person and
patient, towel wraps can constitute effective safety measures [36], as they can also protect against cats’ claws. They
can furthermore be used to control the head, especially in small and brachycephalic dogs and in dogs that show fear
of the muzzle [24].
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Figure 6. Towels and blankets can be used in various ways for safe restraint of cats and small dogs. Photo: Christine Arhant,
Vetmeduni Vienna.

‘Cat bags’ can be used as a means to restrain cats in similar ways as with towels, but some concerns have been
raised that placing the cat into the bag may be difficult and that fitting it too tight might be distressing, whereas restraint
might not be sufficient with a loose-fitting bag [29]. Thus, using towel techniques was suggested to be preferable for
this purpose [29].

Anxious and agitated animals can be calmed by placing a towel over their head, suppressing visual stimuli [36].
Another way to achieve the latter may be the use of ‘calming caps’, which are placed over dogs’ heads, including the
eyes, to reduce visual stimulation [24,40]. One potential advantage is the prevention of anticipatory anxiety, as the dog
does not see preparatory actions leading to a procedure. Another use might lie in preventing aggressive dogs from
seeing conspecifics or people when kennelled or when moved within the hospital [24]. However, the effectiveness of
calming caps in reducing animals’ distress has not yet been researched.

4.1.2. Muzzles and Alternatives

Mugzzles constitute important tools to ensure the safety of all involved parties [65], reducing the risk of a bite and
thus enabling veterinary staff to be more confident and calmer in the interaction [36]. Muzzles must not be abused to
manhandle a resisting dog, and to carry out a procedure despite the dog’s struggling [48]. In such cases, other measures,
such as short-term sedation, pre-visit medication, and in the longer term behavioural training must be used [49].

Since stressed dogs often pant [66], muzzles that restrict the dog’s ability to open the mouth and thus panting, such
as soft nylon muzzles, are only suitable for very short-term use, such as during an injection. Unsuitable muzzles may
restrict normal breathing and thermoregulation, which can, in the worst case, become life-threatening [36]. Only
muzzles that do not obstruct air circulation and are deep enough to allow unrestricted opening of the mouth and
panting are suitable for prolonged wearing [67].

Ideally, every dog would have received muzzle training by the owner. For untrained animals that do not need to
be fasted, smearing attractive food inside the muzzle is helpful. The muzzle is then offered from below, slipped over
the nose and secured as quickly as possible, while the dog licks the food inside the muzzle [24,49]. In order to promote
a positive association with the muzzle, food should be offered during the entire duration of the procedure [49], e.g., by
feeding paste from a tube or a large syringe [7] (Figure 7).
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Figure 7. Muzzles increase safety. Food can be used to entice the dog to place its nose into the muzzle and should be offered
repeatedly during wearing in order to create positive associations. Photo: Christine Arhant, Vetmeduni Vienna.

Cat muzzles cover both mouth and eyes [24]. However, unlike dog muzzles, cat muzzles can hardly be adjusted to
the animal, and cats usually do not receive muzzle training. Soft nylon muzzles are a possibility if visual shielding is
the primary aim [24,29], whereas hard plastic muzzles are more suitable for the prevention of bites [24,36]. The ball-
shaped “Air Muzzle” (Air Muzzle, SmartPractice, Phoenix, Arizona), which can be used for small and especially
brachycephalic dogs and cats, encloses the entire head and enables normal breathing. Its advantage is that the handler’s
hands stay protected behind the device when putting it on [36].

Still, the use of towel wraps may impose less stress on cats or small dogs while achieving good head control
[24,36,49]. Another alternative to control the head of dogs and cats and increase safety when handling difficult animals
is the use of Elizabethan collars [24,36].

4.1.3. Tools that Should Only Be Used When Alternatives Are Not Feasible

The use of “clipnosis” in cats is under debate [29], with some contradictory results on the welfare implications
reported [30,68-71]. It causes an inhibition of behaviour and therefore immobilisation in cats (although responsivity
differs between individuals) [70,71], but it has been controversial whether this behavioural inhibition actually reflects
calming or freezing (c.f. [24]). One study suggested that cats showed a lower heart rate and lower pupil dilation when
clipnosis was applied compared to scruffing [71], but another study indicated that clipnosis is similarly stressful as full
body restraint, the restraint method associated with the most negative reactions, and more stressful than scruffing [69].
In this study, cats showed increased pupil dilation and increased vocalisations at similar levels during full body restraint
and clipnosis, whereas scruffed cats vocalised less. Thus, it was concluded that full-body restraint, clips and scruffing
are aversive to cats and should be avoided as much as possible, so that manual scruffing might be the method of choice
when minimal restraint is not sufficient [69]. Nonetheless, as described above, the use of anxiolytics and chemical
restraint might be preferable in such situations [36].

If nets are to be used at all, this should only be the case in special circumstances, and never for longer than a few
seconds (e.g., to administer an injection)[29]. With very aggressive or feral cats, it has been suggested that using nets for
capturing may incur less stress than forceful manual handling (such as scruffing), while also increasing the handler’s
safety [36], but some experts hold the opinion that their use is never justified [29].

Dog catchers (poles with wire loops that can be thrown over the animal’s head and tightened) should only ever be
used if there is no other option, for example when there is no other way to remove a highly aggressive dog from the
kennel. This is extremely stressful for the animal and carries a risk of injury with improper handling and should
therefore be avoided wherever possible [60].

Similarly, the use of crush cages is only intended for emergencies to perform an injection quickly and safely [48,60].
Pressure in the crush cage should only be applied for as long as necessary for the injection [48]. Before and after the
injection, both the cage and the net should be covered with a cloth to block visual stimuli [24].

Gauntlets should only be used under special circumstances and in combination with other tools such as nets and
towels [49]. The gloves provide protection for arms and hands, but can cause additional stress to the animals, and
dexterity is limited during wearing. Thus, they should only be used to restrain patients or to remove them from their
carrier or cage if no less stressful alternative is available [48,49].

5. Reducing the Perception of Pain
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5.1. The Power of Distractions

A number of paediatric studies have tested interventions to reduce pain in human infants during injections or
vaccinations [72]. Both tactile and cognitive distractions have been shown to be effective in reducing perceived pain
[72]. Examples of tactile stimulation include vibration, but also the passive movement of a body part [72-74]. The
reduction of pain through simultaneous tactile stimulation can be explained by the gate control theory [75]. According
to this theory, thin nociceptive nerve fibres (C-type) are inhibited by the simultaneous activation of thick nerve fibres
(A-type), which process touch stimuli [76]. Consequently, tactile stimulation slightly preceding and continuing through
an injection such as tickling, light tapping or massaging likely contributes to a reduction in pain also in animals [7].

Cognitive distractions, which draw attention to something else, are also effective in human studies to reduce pain
perception [72,77]. In pets, this could be achieved by the simultaneous administration of food, in well-trained animals
also by performing a trained behaviour, such as resting the chin on the owner’s hand [7]. The use of food can further
contribute to a positive association with the situation (counter-conditioning) [49]. By using distracting techniques,
negative experiences can thus be avoided, and the likelihood of aggressive reactions can be reduced.

5.2. Topical Analgesics

The application of EMLA cream (active ingredients lidocaine/prilocaine) can reduce defensive movements in dogs
during catheterisation; however, an application time of 60 min was necessary (no observable difference to placebo after
30 min) [78]. In cats, the efficacy of EMLA cream already 30 min after application was demonstrated in cats undergoing
jugular blood sampling: the stress score in cats receiving the EMLA cream was significantly lower than in the placebo
group, and withdrawal movements were observed in only one of nine cats of the EMLA group, compared to seven of
nine in the control group. Moreover, the blinded clinicians rated jugular venipuncture as easy in eight of nine cats
having received EMLA and one of nine cats in the placebo group. In already sedated cats, a positive effect of EMLA on
struggling during jugular catheterisation has been reported just 20 min after application [79]. For jugular catheterisation
in unsedated cats, there was also a tendency for less struggling one hour after EMLA application, but the level of
statistical significance was just missed [80]. In addition, it was observed that some cats did not react to the initial
insertion of the needle, but to the progression of the catheter into the vein, so that sedation was necessary for successful
catheterisation [80]. Thus, the results support the usefulness of EMLA in clinical practice for blood sampling in cats,
while success was somewhat lower when catheterisation was necessary without prior sedation. However, if animals
subsequently need to undergo anaesthesia anyway, intramuscular sedation as a standard procedure before further
invasive procedures such as the insertion of a venous catheter has been recommended in order to minimise the risk of
a negative experience [59].

A possible explanation for the longer application period necessary to achieve a sufficient analgesic effect in dogs
compared to cats might lie in differences relating to the skin, but also behavioural species differences. Furthermore,
stress-induced peripheral vasoconstriction could influence the effectiveness of topical analgesics [81].

When examining an animal that is known to be affected by a painful condition, or when performing procedures
associated with pain such as ear cleaning and anal sac expression, pre-emptive analgesia can reduce and ideally prevent
pain and thus ameliorate the negative experience and avoid potential aggressive reactions [39].

5.3. Optimised Use of Needles

To facilitate blood sampling, using butterfly needles is often recommendable (reviewed in [8]).
For injections, it is advised to use the smallest gauge needle that is practical for the respective purpose, and to use
a new needle after drawing the medication in order to ensure that the needle is sharp [8,27].

6. Minimising Non-Painful Discomfort

When medication needs to be administered orally, hiding it in palatable treats would be optimal. If this is not
possible, a pill administrator or pill gun is useful by avoiding the medication’s contact with the tongue [24].

To prevent animals from scratching or licking wounds, products that minimise discomfort while ensuring safety
should be chosen, e.g., protective clothing such as recovery suits or Elizabethan collars made of soft material instead of
plastic cones [48,82].

7. The Owner’s Influence

Dogs show attachment behaviour towards their caregivers, which shows parallels with the attachment between
infants and their parents [83-85]. The presence of the owner can reduce the extent of the stress response in new situations
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(“secure base effect”, [83]) or when the dog is frightened and seeks out the owner (“safe haven effect”, [86]). One study
compared physiological parameters in dogs that were either kennelled at a clinic for 12 h or were brought in
immediately prior to gonadectomy. Dogs that spent the night in the clinic showed a significantly higher oxidative
stress index and increased cortisol levels in a blood sample taken just before surgery than those that were brought
in directly before surgery [87]. In another study, dogs had higher blood pressure and higher heart rate in the absence
of their owners compared to when the owners were present [88]. Consequently, whenever possible, enabling the
owner to be present is an important factor in reducing stress in dogs [7].

Csoltova et al. [89] compared signs of stress in dogs during a standardised clinical examination, during which
owners were either present but passive (3 m away from the table) or petted and talked to their dog while on the table.
In the ‘contact’ condition, dogs made significantly fewer attempts to jump off the table and exhibited a significantly
lower heart rate and a significantly lower eye temperature, measured by a thermographic camera, than in the ‘non-
contact’ condition, indicating a lower stress level when having physical contact with the owner [89].

One exception to owners’ beneficial influence is when the owner is very stressed or anxious him- or herself. In
unclear situations, dogs will look back at their caregiver to better assess the situation and adapt their behaviour
according to the owner’s emotional expressions [90,91]. If the owner signals that the situation is dangerous or scary, this
may indeed affect the dog negatively, and in rare cases, treatment in the absence of the owner may be preferable [7].

Furthermore, some patients may show less aggression when the owner is absent [36]. This does not necessarily
mean that they are less fearful, but they adopt a different coping strategy [24]. While treating the pet in the owner’s
absence in these cases may seem a solution, it carries the risk of traumatising the animal. Moreover, if the animal
learns that freezing is not successful in avoiding the perceived threat, it may opt for a different strategy next time,
so that handling may become progressively more difficult [24]. Thus, re-planning the visit with premedication or
behaviour modification, as described in Section 9.1., or the use of chemical restraint if the procedure cannot be
postponed is most likely more conducive to the animal’s welfare [24,49] and does not carry the risk of the owner
assuming that the pet is being mishandled when they hear crying, barking or growling next door [36].

Studies on the influence of the owner on the behaviour of cats in the veterinary situation are still lacking. However,
previous study results suggest that cats also form a bond with their owners [92,93] and that the owner is important to
the cat, although they generally seem to be affected less by separation than dogs [94].

8. Inpatients

Hospitalisation and the separation from the owner are highly stressful for many animals [87]. Stress can have a
negative effect on wound healing, cardiovascular health and the gastrointestinal system. In the long term,
immunosuppression is also possible (reviewed by [95]). Stress reducing measures are therefore especially important for
hospitalised patients.

Similar to the waiting room, dogs and cats should be housed separately, and dog barks should ideally not be
audible in cat holding areas [56]. For both species, it is recommended that the cages or kennels face the wall, so that
there is no visual contact with other animals. Predictability of daily routines and control of stressors (e.g., minimising
noise during cleaning activities) are associated with improved welfare, and the animals are more likely to make contact
with the caregivers [56].

A major problem when housing dogs is the noise exposure and restlessness caused by barking and other forms of
vocalisation. Studies from shelter settings indicate that playing classical music [96] or audio books [97] and offering
activity feeding [98] can reduce vocalisations. Feeding enrichment, such as by the provision of puzzle toys filled with
food, is furthermore valuable by reducing boredom [40]. Regular positive contact with caregivers, e.g., stroking,
walking, presence of a human, are associated with reduced stress levels in kennelled dogs and cats [99-101].

Cats have an instinctive need to hide in threatening situations; thus, the availability of hiding places such as by
providing boxes, or simply by covering (half of) the cage with a towel is important for their welfare [40]. Studies
demonstrated that hospitalised cats with a hiding box in the cage or a towel draped over the cage had lower heart rates
compared to controls without hiding places. In addition, cats that had a box available showed fewer behavioural stress
signs than the control group [102,103]. A trend in the same direction was observed in the group with the towel [103].
By using towels to cover only half the cage, visual access for the clinic staff is possible, while still giving the cat a sense
of security [104].

Especially for inpatients, familiar odours (e.g., blankets, toys) are recommended to provide security [48]. If there
are concerns that personal belongings may be lost or have to be disposed of for hygienic reasons, owners could be asked
to bring old towels with their scent. These can be cut into smaller strips and stored in closed containers to best retain
the smell. The used strips can be replaced as necessary so the animal still benefits from the owner’s scent [7].
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When an animal has a known tendency to react aggressively, putting a sign on its cage and recording this in its
medical history helps to ensure that all staff members are aware of the animal’s special needs. Leaning into the kennel
or blocking the doorway should be avoided as it may cause the animal to feel trapped, increasing the risk of a bite [60].
Talking softly while adopting a sideways rather than frontal stance may encourage the animal to approach; this is much
preferable to reaching into the cage to grab the animal [36]. With fearful or aggressive dogs, it may also be helpful to
leave a lightweight lead attached to the collar or preferably harness to facilitate handling [60].

9. Prevention and Training Measures

Whenever an animal comes to the practice, every effort should be made to keep it feeling safe and to create positive
experiences. A simple and time-efficient way is to feed the animals during the examination [36,61]. The first impression
is particularly important—thus, the first examination or vaccination can have a lasting effect on a dog’s behaviour [3].
As described above, painful experiences during vaccination can be minimised by tactile distraction as well as feeding
the animal through the procedure [7].

Veterinary personnel should be trained in desensitisation/counterconditioning techniques and use it whenever
possible (c.f. [59]). Additionally, ‘happy visits’ can be used to create a more positive emotional state in the clinic (Figure
8). Owners can be encouraged to bring their animals to the clinic just to greet the reception staff, be rewarded for
stepping on the scale, or briefly visit an examination room where a staff member may greet them and give them treats
[36]. Such visits to the practice without any examinations or treatments reduce the risk that the animal will later show
conditioned fears (e.g., in connection with injections) [3], enable positive experiences and can also be incorporated into
a training plan for already fearful dogs [36].

Figure 8. ‘Happy Visits” enable positive experiences in the clinic environment. In this setup, several forms filled with lickable food
(normal wet food works well) are spread throughout the examination room and the dog is free to choose without any pressure. A
reduced version of such a ‘happy visit’ can also be offered during normal consultations—the dog can lick some food while the
veterinarian is taking the history. Photo: Stefanie Riemer.

In addition, owners play an important role in preparing their pets for veterinary visits. Ideally, puppies and kittens
would be trained to accept touching of the whole body and examinations, such as opening the mouth and handling the
paws from a young age [3]. This is best done according to the principle of desensitisation/counterconditioning (see
Section 9.1, c.f. [59]).

Carrier training should be essential for any cat (and dog) [49,51]. To this end, owners should create positive
associations with the carrier at home, such as by placing it in the living room and regularly offering incentives such as
food, toys or petting in and around the carrier [24,28,37,52]. Voluntary entry and remaining in the closed carrier can
furthermore be trained using positive reinforcement [52].

The choice of a carrier model with an easily and quietly removable top and an additional opening at the top
facilitates removing and returning the cat from/to the carrier [39,51]. Travel sickness can be prevented by medication
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such as Maropitant (approved for dogs; also recommended for cats) [29]. Each dog should also receive muzzle training
(Figure 7) to ensure that the muzzle does not act as an additional stressor should it become necessary [59].

During the veterinary visit itself, owners should convey positive emotions and confidence, which can be aided by
a sympathetic stance from the veterinary team and by advising owners on how to help to make the visit most pleasant
for their animal. This includes bringing favoured food, chews, toys and a familiar blanket [7,29,36,62], as well as
refraining from feeding a full meal prior to the visit [29,36], so that counterconditioning methods using food treats can
be implemented while the animal has some appetite [105].

9.1. Behaviour Modification Techniques

The primary recommended behavioural techniques to reduce fear responses in animals are counterconditioning
and desensitisation (see below). Mere habituation (reactions to a stimulus decline when it is presented repeatedly or
over a longer period of time [106] is usually not sufficient to improve fear at the veterinarian’s (e.g., [89]). Conversely,
sensitisation may occur and the individual’s response to the stimulus may become stronger [106]. Flooding (the animal
is exposed to a fear-inducing stimulus at full intensity and is prevented from escaping, with the aim of extinguishing
the fear response) creates a situation of extreme fear, can lead to panic reactions and carries the risk of aggravating the
fear. Flooding often inadvertently happens during veterinary examinations or treatments, but it is no longer a
recommended technique in veterinary behavioural therapy due to animal welfare reasons [105].

With desensitisation, the animal is exposed to a stimulus at such a low intensity that it does not induce any fear.
Stimulus intensity is then gradually increased as long as the animal remains relaxed. The aim is to extinguish the initial
fear response over the course of numerous repetitions. Critical to the success of desensitisation is that the stimulus must
be presented at a level at which the animal remains relaxed. If stimulus intensity is too high, this can inadvertently lead
to sensitisation. As a consequence, the individual’s reaction to the stimulus increases [106]. Desensitisation is most
effective when combined with counterconditioning [105].

In counterconditioning, the fear-eliciting stimulus is paired with desirable consequences such as food or play, in
order to replace the association with a positive one [107]. The (former) trigger should be reliably followed by a reward
each time in order to build a strong positive association. Counterconditioning works best if carried out in parallel with
desensitisation, i.e., stimulus intensity should initially be kept low so as not to elicit a fear response and can slowly be
increased over the course of training (see [105]).

To achieve this in a veterinary context, the examination and treatment are broken down into small approximations,
and each step is immediately followed by a reward, usually food (Figure 9). The approximations are designed so that
the animal shows no or hardly any signs of stress, e.g., the examiner might start by moving the hand towards the animal
(without touching) followed by a reward and then touching a non-sensitive area followed by a reward. Each further
step, such as moving the hand to the target area and gradually increasing time and intensity of the examination, should
be followed by a reward. As each step is repeated several times, the animal should become more relaxed —an increase
in body tension can be an indication of sensitisation taking place. In the latter case, even smaller steps have to be taken,
i.e., the units should be made even shorter or less intense, or other strategies (for example, additional administration of
anxiolytic medication) should be used [27,37,38]. Detailed protocols for/counterconditioning in a veterinary context are
given in [59].
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Figure 9. During counterconditioning, a potentially unpleasant or fear-inducing stimulus is paired with a high-value incentive. For
optimal results, the start of the potentially aversive stimulus should precede the start of the positive desired stimulus, so that it
becomes a predictor of something positive. Thus, the ideal sequence of events is as follows: start touch, then start feeding and
continue feeding throughout the touch. When you stop touching, also stop feeding. Photo: Christine Arhant, Vetmeduni Vienna.

While relaxation should always be the goal, in classical counterconditioning, a reward is always given contingent
on the stimulus, regardless of the animal’s behaviour (see [105]). In the past, this method was used less, because it was
wrongly assumed that giving rewards when the animal showed fearful behaviour could reinforce the fear. However, a
negative emotion cannot be rendered more negative by adding something positive; on the contrary, the positive
experiences can improve the emotional state [105]. Thus, in classical counterconditioning, one works first on the level
of emotions, which subsequently leads to a behavioural change [105]. Of course, this does not mean that the training
should be conducted at a level that is over the individual animal’s threshold, but when it does happen, a reward should
be given anyway, as the best success can be achieved when the contingency between the fear-inducing stimulus and
the reward is reliable [105]. If the animal does react fearfully or even aggressively, this is a clear sign that the situation
needs to be adjusted in a way that helps the animal to keep feeling safe [108], such as by changing the training plan or
the use of anxiolytics when necessary [27,37,38].

Crucial to the success of counterconditioning is that the reward used is of extremely high value to the animal to
produce a strong conditioned positive response [105]. Highly palatable food is particularly suitable, but also play and
petting can be used [59]. Counterconditioning is most effective when the potentially aversive stimulus, such as for
example, touch of the animal by a veterinarian, is a predictor of something positive. Thus the order should be touch,
then feed, and not the other way around [59].

Note that his method should not only be applied in the treatment of already existing fears but can be used in the
same way to prevent negative associations [59]; also see [109] on the benefit of preventative counterconditioning.

9.2. Preventing a Resurgence of Fear

From a neurobiological point of view, fear extinction is only successful if a so-called extinction memory is formed
and can be retrieved, which ‘overlays’ the fear memory. However, negative memories are never completely forgotten,
since different regions of the brain are responsible for fear and its inhibition [110]. Under acute stress, when the animal
has not been exposed to the stimulus for a prolonged time, and when the trigger occurs unexpectedly or in a new
context, a resurgence of fear commonly occurs [110-112]. A very important factor in fear extinction is therefore
generalisation (e.g., conducting an examination in different places and by different people, etc.)—this should, however,
be done very carefully to prevent a new fear reaction [113].

Some patients are so fearful that the only realistic goal, both during the visit to the veterinarian and during training
athome, is to teach them to tolerate the measures necessary for intramuscular sedation [59]. Under certain circumstances
for some individuals, a kind of “emergency” management may be best, such as injecting a sedative as quickly as possible
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outside the surgery, in a very distracting environment, without prior palpation of the muscle [59]; however, owners
should be informed that the risk is increased if sedation is administered without prior examination [114].

9.3. Cooperative Care Training

Cooperative care training has been pioneered by zoos and other institutions that keep wild animals, enabling
medical procedures, including invasive ones such as blood sampling, without the necessity of sedation (e.g., [115]).
Beyond desensitisation and classical counterconditioning, animals can be trained to give their consent to an action by
showing an operantly trained behaviour (for example, stepping onto a target mat or placing the chin on a hand or target)
(Figure 10). At the same time, the animals can also stop the procedure at any time by discontinuing the learned operant
behaviour. This training is always combined with a desensitisation/counterconditioning approach, where the animals
learn to tolerate handling and medical procedures in small steps [59]. However, if a procedure has to be carried out to
which the animal will likely not consent (all the way through to the end) and breaking off is not an option, the target
should not be used. Instead, training animals with positive reinforcement to accept different types of restraint should
also be part of preparing animals for veterinary visits, so that it is less stressful when needed [113].

Figure 10. Animals can be trained to perform a ‘consent behaviour’ such as stepping onto a target mat to indicate when they are
ready for manipulations. When the animal interrupts the behaviour, any manipulations are stopped, thus giving the animal
control. Photo: Stefanie Riemer.

Further ways to facilitate medical and husbandry procedures through cooperative care training include the
training of behaviours such as opening the mouth, presenting a particular body part, ingesting medication, accepting
eye and ear drops or shortening the nails by scratching on a scratchboard (a board with sandpaper) [59,116].

A study on laboratory cats demonstrated that training kittens to accept venipuncture using a gradual approach
was associated with less stress during blood sampling when the cats were adults [117]. While no studies on cooperative
care training in adult pet cats are available, one study has demonstrated that using positive reinforcement to train cats
to voluntarily enter and stay in a cat carrier and habituate them to the car (28 sessions within six weeks) was associated
with reduced stress during transport and less time required for the clinical examination, suggesting lower stress and
thus increased willingness to cooperate [52].

If cooperative care training is carried out by the owners themselves, good guidance from the veterinary team or
dog trainers/behaviourists, as well as high owner compliance, is essential. In a study in which owners were instructed
to train their dogs to accept various examination steps over a period of four weeks, using written and video instructions,
only minor positive effects were found, despite additional “happy visits” to the clinic [118]. Owners should therefore be
prepared for the necessity of longer-term training, ideally in combination with enabling positive experiences including
members of the veterinary team.

Often, cooperative care training is recommended as part of a behaviour modification programme when animals
are already fearful at the veterinary practice. For successful implementation in the veterinary setting, the cooperation
of the practice team is thus essential to enable a successful transfer of the training from the home to the veterinary
environment. Training at the veterinary practice/with the veterinary team can be seen as a measure to promote client
loyalty or can be charged as a veterinary behavioural/training consultation, depending on the effort involved [113].
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10. Medication

With some animals, management and stress-reducing techniques are not sufficient to reduce fear and anxiety. If
patients cannot be examined and/or treated effectively and safely, medication should be considered. To achieve the best
effect, anxiolytic medication should ideally be given before the animal becomes overly aroused and stressed [24].
Therefore, pre-visit anxiolytic medication administered by the owners is typically most effective [38].

It is important to emphasise that the use of psychotropic medication must never replace responsible and welfare-
compliant handling and interactions with the animal. Rather, it is a supportive measure with the aim of reducing stress
and fear without impairing normal behaviour [27] and to reduce the suffering of the animal, improve its welfare and
facilitate behavioural training [59]. Hence, behavioural modification techniques alongside medication play an important
part of the treatment plan. Through the concomitant use of anxiolytic medication with behavioural training, learning
can be facilitated [119].

10.1. Application Options

When choosing an appropriate pre-visit medication, the purpose of the veterinary visit and owners’” ability to
administer different types of medications need to be considered. For preventive checkups or vaccinations, the animal
generally does not need to be fasted and medication can easily be administered with food. If an animal has to remain
fasted, transmucosal forms of application (e.g., in gel form) or medication that is soluble in a small amount of water
would be preferable. While gels have to be applied to the animal’s gums by the owner, aqueous solutions may not be
palatable for animals (e.g., bitter taste of gabapentin). The (forced) oral application of aqueous solutions is difficult for
many owners and can lead to significant stress both for the owner and the animal. Therefore a pre-visit discussion with
the owner considering the reason for the visit and the application skills of the owner, including the tolerance of the
animal to manipulations around its head, is recommended to choose an appropriate medication [113].

In the following section, the most relevant classes of anxiolytic medications and the scientific evidence for their
effectiveness in a veterinary setting are reviewed. The use of polypharmacy, detailed dosage recommendations,
potential side effects, interactions and contraindications in animals with impaired kidney, liver or heart function are not
discussed in this review; a consultation with a veterinary behaviour specialist or a pharmacology textbook is advised
[113].

10.2. Selected Medication Options
10.2.1. Trazodone

Trazodone belongs to the class of serotonin antagonists and serotonin reuptake inhibitors. High dosages have
antidepressant effects, while low and medium doses are used in the context of veterinary fear and other situational fear
states [120,121]. In hospitalised dogs, an application of Trazodone led to a reduction of various stress signs, including
flattened ears, trembling, panting, licking lips, averting the gaze, pacing, growling and snapping, after 90 min [122]. In
cats, a single administration of Trazodone 1-1.5 h before transport to the veterinary practice resulted in a reduction of
fear indicators during travel and increased compliance during the physical examination [123].

10.2.2. Alpha 2 Adrenoreceptor Agonists

Dexmedetomidine transmucosal gel has been approved as Sileo© for noise fears in dogs [124]. In the veterinary
context, the use of Sileo© as pre-visit medication increased dogs’ compliance and reduced heart rate by up to 30 bpm
during the examination compared to a baseline examination [125]. A recent crossover, double-blinded, placebo-
controlled study demonstrated that the administration of dexmedetomidine oromucosal gel was associated with
reduced vocalisations (such as whining, yelping, and grumbling), avoidance behaviours and panting, trembling,
urination and defecation during a veterinary examination compared to placebo [126].

Dexmedetomidine could also reduce car travel-related problems. In a triple-blinded crossover study, dogs showed
a significant reduction in panting and yawning when administered dexmedetomidine one hour before the start of a 10-
min car ride [127].

In cats, there are numerous studies on the good sedative and analgesic effect of intravenous or intramuscular use
of dexmedetomidine (e.g., during anaesthesia)[128-131], but the high probability of inducing vomiting (e.g., [132,133])
is considered counterproductive for a stress-reducing function in the awake animal [113].

Another alpha 2 adrenoreceptor agonist is clonidine. Despite its use in veterinary behaviour medicine, only one
open label study of the efficacy of clonidine in dogs diagnosed with different forms of anxiety has been published [134].
No details about its effect during veterinary visits are available so far. Given this lack of studies in dogs and cats, the
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use of dexmedetomidine might be preferable for dogs. However, clonidine tablets may be advantageous if a gel
application by the owner is not possible (e.g., aggressive behaviour of the dog when its mouth is manipulated) [113].

10.2.3. Gabapentin

The anxiolytic effects of the anticonvulsant and structural GABA analogue gabapentin are mainly known from
humans [135] and cats [136]. In cats, a single administration of gabapentin 90 min before transport to the veterinary
practice was associated with significantly lower stress scores (assessed by the owners) and compliance scores (assessed
by the vets) [136]. Gabapentin powder from the opened capsule can be administered with tasty liquid, such as tuna
juice or with wet food (note that gabapentin powder is bitter and can lead to increased salivation) [113]. In addition, a
first dose can be administered on the evening before the veterinary visit [137]. Owners must be informed that there is
an increased risk of falling from elevated areas and that cats should remain under supervision after administration to
prevent climbing and potential falls [137]. For dogs, studies on the anxiolytic effects of gabapentin are still lacking. In
the experience of the authors, dosages at the higher end of the range may be necessary to achieve an anxiolytic effect
[113].

10.2.4. Benzodiazepines

Benzodiazepines are anxiolytic drugs with a rapid onset of action that are suitable for short- to mid-term use. The
most important benzodiazepines are alprazolam, lorazepam and diazepam (the latter is suitable only for dogs, as it can
cause hepatic necrosis in cats). As no published studies are available on the effect of benzodiazepines on fear in dogs
and cats in a veterinary context, and because clinical trial data are generally scarce, recommendations are mainly based
on the experience of experts (e.g., [27,36,123]). Alprazolam is recommended for panic-like conditions [138] and was
reported to be highly effective for noise fears [139]. However, the owners should be made aware that paradoxical
reactions, such as increased arousal, restlessness, and insomnia, may occur [36,121]. Moreover, in animals prone to
showing fear-based aggression, benzodiazepines might heighten aggressive reactions due to disinhibition [36].
Administering a test dose to assess any undesirable side effects before an imminent visit to the veterinarian is
particularly important for this class of drugs [121].

10.2.5. Why Is Acepromazine not State of the Art Anymore?

Acepromazine belongs to the class of phenothiazines. It causes sedation, muscle relaxation and a reduction of
spontaneous activity. No anxiolytic effect has been demonstrated to date; therefore, acepromazine should be rejected
as a single medication for the treatment of any form of fear related problems [29]. Acepromazine was not associated
with a reduction of stress parameters compared to placebo when used during a flight in dogs [140]. In addition, bitches
treated with acepromazine prior to ovariohysterectomy had significantly higher blood concentrations of epinephrine,
norepinephrine and cortisol when compared to a medetomidine group, indicating higher stress levels [141]. The
administration of acepromazine may even lead to an aggravation of fear symptoms [27]. So, it is not surprising that
“high psychological arousal” is explicitly listed under counter indication in the instruction leaflet of the licensed product
(Sedalin, Vetoquinol, France) for the European Union.

11. Pheromone Therapy

Synthetic pheromone products are often suggested as adjunctive intervention. They are available as sprays and
diffusers for dogs and cats and as a collar for dogs. Synthetic analogues for dogs correspond to the “Dog Appeasing
Pheromone” (DAP) from the mammary glands of the lactating bitch (Adaptil®) and for cats to feline facial pheromone
F3 (Feliway®) and are assumed to have a calming effect on the respective species [26]. While some studies indicated
beneficial effects of Adaptil® and Feliway® on stress signs (but not aggression) in dogs and cats at the veterinarian [142-
144], another study found no positive effect of Feliway® on stress parameters in cats [145]. One study indicated a
reduction in pacing, elimination and excessive licking in hospitalised dogs under DAP compared to the placebo group
[146]. Another assessed whether DAP influenced behavioural and physiological changes in dogs after neutering
compared to behaviour before the operation. No effects of pheromone treatment on serum cortisol or serum glucose
were found; however, the prolactin concentration decreased less in the DAP group than in the placebo group [147]. Out
of a large number of measured variables, the only behavioural differences noted were in visual exploration behaviour
and alertness, with less decreases in the DAP group [147].

A critical review of studies on the use of pheromones specifically for hospitalised veterinary patients concluded
that the evidence so far is insufficient to demonstrate the effectiveness of pheromone products in reducing distress in
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dogs and cats. This conclusion was not only based on a critique of study design and reporting of the analysis of the
included studies (e.g., measuring a large number of variables without correcting for type 1 error), but also because for
Feliway spray, the manufacturer stated that strong smelling disinfectants, bleach, biological washing powder,
detergents or deodorisers—products that are commonly used in a veterinary setting—can interfere with the product’s
functioning (reviewed in [104]). Moreover, several recent controlled studies could not confirm calming effects of
Adaptil® on dogs in other contexts including separation from the owner and shelter housing [148-150]. According to a
systematic review, the effectiveness of pheromones in dogs and cats on fear behaviour could not be demonstrated in
the majority of studies due to a lack of adherence to scientific quality criteria [151].

12. Conclusions

Veterinarians are increasingly required to consider not only the physical, but also the psychological health of their
patients. Creating low-stress veterinary visits has immediate as well as long-term benefits on the patients” welfare and
health, as well as reducing risk of injury to the staff. Considerations range from structural adaptations (e.g., set-up of
the waiting area and inpatient wards) to using low-stress handling approaches, recognising signs of stress, and
adjusting the procedure accordingly. However, not only should stressful interactions be avoided, but pleasant emotions
and emotional resilience can be promoted by using incentives (high-value food, toys or petting) to create positive
associations throughout the animal’s visit. Desensitisation/ counterconditioning and enabling ‘happy visits’ are
recommended both for the prevention and the treatment of fears associated with veterinary visits. When management
and low-stress handling methods are not sufficient to moderate an animal’s fear, anxiolytic medication is indicated
alongside a behavioural treatment plan. Although accommodating perceived “difficult” animals may initially cost more
time, investing in individual routines and enabling the animals to feel safe lead to more efficient examinations and
treatment in the long term [3,59] and reduces the risk of injury to the staff [29,39,54]. Relationship building measures
not only increase client loyalty [38], but also improve staff satisfaction (reviewed in [40]). Thus, a good relationship
between the veterinary team, owners and their pets leads to a better lifelong health care for veterinary patients and is
of benefit to everyone involved [7,113].

Recommended Literature:
1) Howell, A.; Feyrecilde, M. Cooperative veterinary care; Wiley Blackwell, 2018;
() Yin, S. Low stress handling, restraint and behavior modification of cats & dogs; Cattle Dog Publishing: Davis, 2009.

Training/Certifications:
(1) FearFree: https://fearfreepets.com;

(2) Cat Friendly Clinic: https://catfriendlyclinic.org;
(3) Better Vet Visits: https://karenpryoracademy.com/courses/better-vet/;

(4) Low Stress Handling® University: https://lowstresshandling.com.

Author Contributions: All authors contributed to writing, reviewing and editing the manuscript. All authors have read and agreed
to the published version of the manuscript.

Funding: S.R. was supported by an Ambizione Grant Project PZ00P3_174221 by the Swiss National Science Foundation.

Data Availability Statement: Data sharing not applicable. No new data were created or analysed in this study. Data sharing is not

applicable to this article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Mariti, C.; Raspanti, E.; Zilocchi, M.; Carlone, B.; Gazzano, A. The Assessment of Dog Welfare in the Waiting Room of a
Veterinary Clinic. Anim. Welf. 2015, 24, 299-305.
2. Mariti, C.; Bowen, J.E.; Campa, S.; Grebe, G.; Sighieri, C.; Gazzano, A. Guardians’ Perceptions of Cats” Welfare and Behavior
Regarding Visiting Veterinary Clinics. |. Appl. Anim. Welf. Sci. 2016, 19, 375-384, doi:10.1080/10888705.2016.1173548.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

20 of 27

10.
11.

14.
15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

Déring, D.; Roscher, A.; Scheipl, F.; Kiichenhoff, H.; Erhard, M.H. Fear-Related Behaviour of Dogs in Veterinary Practice. Vet.
J. 2009, 182, 38-43.

Volk, J.O,; Felsted, K.E.; Thomas, J.G.; Siren, C.W. Executive Summary of the Bayer Veterinary Care Usage Study. ]. Am. Vet.
Med. Assoc. 2011, 238, 1275-1282.

Nibblett, B.M.; Ketzis, ].K.; Grigg, E.K. Comparison of Stress Exhibited by Cats Examined in a Clinic versus a Home Setting.
Appl. Anim. Behav. Sci. 2015, 173, 68-75, d0i:10.1016/j.applanim.2014.10.005.

Stanford, T.L. Behavior of Dogs Entering a Veterinary Clinic. Appl. Anim. Ethol. 1981, 7, 271-279, doi:10.1016/0304-
3762(81)90083-3.

Pratsch, L.; Arhant, C.; Windschnurer, I.; Affenzeller, N.; Riemer, S. Strategien Zur Angstvermeidung in Der Kleintierpraxis
Teil 1 - Stressreduzierende Methoden Im Umgang Mit Hund Und Katze. Kleintierpraxis 2020, 65, 548-567,
d0i:10.2377/0023-2076-65-548.8. Edwards, P.T.; Smith, B.P.; McArthur, M.L.; Hazel, S.J. Fearful Fido: Investigating Dog
Experience in the Veterinary Context in an Effort to Reduce Distress. Appl. Anim. Behav. Sci. 2019, 14-25.

Panksepp, J. Affective Neuroscience: The Foundations of Human and Animal Emotions; Oxford University Press: : Oxford, UK,
1998.

Adolphs, R. The Biology of Fear. Curr. Biol. 2013, 23, R79-R93.

Steimer, T. The Biology of Fear-and Anxiety-Related Behaviors. Dialogues Clin. Neurosci. 2002, 4, 231-249.

12. Koolhaas, ].M.; Korte, S.M.; De Boer, S.F.; Van Der Vegt, B.].; Van Reenen, C.G.; Hopster, H.; De Jong, 1.C.; Ruis,
M.A.W.; Blokhuis, H.J. Coping Styles in Animals: Current Status in Behavior and Stress-Physiology. Neurosci. Biobehav. Rev.
1999, 23, 925-935.13. Panksepp, J.; Biven, L. The Archaeology of Mind: Neuroevolutionary Origins of Human Emotions; WW
Norton & Company, New York, NY, USA, 2012.

Rhudy, J.L.; Meagher, M.W. Fear and Anxiety: Divergent Effects on Human Pain Thresholds. Pain 2000, 84, 65-75.

Gahwiler, S.; Bremhorst, A.; Toth, K.; Riemer, S. Fear Expressions of Dogs during New Year Fireworks: A Video Analysis.
Sci. Rep. 2020, 10, 16035.

Overall, K.L.; Dunham, A.E.; Juarbe-Diaz, S.V. Phenotypic Determination of Noise Reactivity in 3 Breeds of Working Dogs:
A Cautionary Tale of Age, Breed, Behavioral Assessment, and Genetics. ]. Vet. Behav. Clin. Appl. Res. 2016, 16, 113-125.

Perusini, ].N.; Fanselow, M.S. Neurobehavioral Perspectives on the Distinction between Fear and Anxiety. Learn. Mem. 2015,
22,417-425.

Karatsoreos, I.N.; McEwen, B.S. Psychobiological Allostasis: Resistance, Resilience and Vulnerability. Trends Cogn. Sci. 2011,
15,576-584.19.  Moberg, G.P. Biological Response to Stress: Implications for Animal Welfare. In The Biology of Animal
Stress: Basic Principles and Implications for Animal Welfare; Mobert, G.P., Mench, I.A., Eds.; CABI: Wallingford, UK, 2000; pp.
1-22, d0i:10.1079/9780851993591.0001.

Quimby, ].M.; Smith, M.L.; Lunn, K.F. Evaluation of the Effects of Hospital Visit Stress on Physiologic Parameters in the Cat.
J. Feline Med. Surg. 2011, 13, 733-737, doi:10.1016/j.jfms.2011.07.003.

Cauvin, A.L.; Witt, A.L.; Groves, E.; Neiger, R.; Martinez, T.; Church, D.B. The Urinary Corticoid:Creatinine Ratio (UCCR) in
Healthy Cats Undergoing Hospitalisation. J. Feline Med. Surg. 2003, 5, 329-333, doi:10.1016/51098-612X(03)00067-6.

Bragg, R.F.; Bennett, ].S.; Cummings, A.; Quimby, J.M. Evaluation of the Effects of Hospital Visit Stress on Physiologic
Variables in Dogs. Javma 2015, 246, 212-215, doi:10.2460/javma.246.2.212.

Vonderen, L.K.; Kooistra, H.S.; Rijnberk, A. Influence of Veterinary Care on the Urinary Corticoid: Creatinine Ratio in Dogs.
J. Vet. Intern. Med. 1998, 12, 431-435, doi:10.1111/j.1939-1676.1998.tb02146.x.

Herron, M.E,; Shreyer, T. The Pet-Friendly Veterinary Practice: A Guide for Practitioners. Vet. Clin. N. Am. - Small Anim. Pract.
2014, 44, 451-481, doi:10.1016/j.cvsm.2014.01.010.

John, H.; Muir, W. Handbook of Veterinary Anesthesia; Elsevier Mosby: St. Louis, MO, USA, 2013.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

21 of 27

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.

47.

Mills, D.S.; Dube, M.B.; Zulch, H. Stress and Pheromonatherapy in Small Animal Clinical Behaviour; John Wiley & Sons, 2012.

Overall, K. Manual of Clinical Behavioral Medicine for Dogs and Cats; Elsevier: St Louis, MO, USA, 2013.

Ellis, S.L.H.; Rodan, I.; Carney, H.C.; Heath, S.; Rochlitz, I.; Shearburn, L.D.; Sundahl, E.; Westropp, J.L. AAFP and ISFM
Feline Environmental Needs Guidelines. ]. Feline Med. Surg. 2013, 15, 219-230, doi:10.1177/1098612X13477537.

Rodan, I; Sundahl, E.; Carney, H.; Gagnon, A.C.; Heath, S.; Landsberg, G.; Seksel, K.; Yin, S. AAFP and ISFM Feline-Friendly
Handling Guidelines. J. Feline Med. Surg. 2011, 13, 364-375, d0i:10.1016/j.jfms.2011.03.012.

Moody, C.M.; Picketts, V.A.; Mason, G.J.; Dewey, C.E.; Niel, L. Can You Handle It? Validating Negative Responses to
Restraint in Cats. Appl. Anim. Behav. Sci. 2018, 204, 94-100, doi:10.1016/j.applanim.2018.04.012.

Affenzeller, N.; McPeake, K.J.; McClement, J.; Zulch, H. Human-Directed Aggressive Behaviour as the Main Presenting Sign
in Dogs Subsequently Diagnosed with Diskospondylitis. Vet. Rec. Case Rep. 2017, 5, e000501.

Amat, M.; Camps, T.; Garcia-Morato, C.; Manteca Vilanova, X. Handling Aggressive Dogs. Clin. Brief 2016, 18-22.

Barcelos, A.M.; Mills, D.S.; Zulch, H. Clinical Indicators of Occult Musculoskeletal Pain in Aggressive Dogs. Vet. Rec. 2015,
176, 465.

Mills, D.S.; Demontigny-Bédard, I.; Gruen, M.; Klinck, M.P.; McPeake, K.J.; Barcelos, A.M.; Hewison, L.; Van Haevermaet,
H.; Denenberg, S.; Hauser, H.; et al. Pain and Problem Behavior in Cats and Dogs. Animals 2020, 10, 318.

Berkowitz, L. Pain and Aggression: Some Findings and Implications. Motiv. Emot. 1993, 17, 277-293.

Moffat, K. Addressing Canine and Feline Aggression in the Veterinary Clinic. Vet. Clin. N. Am. - Small Anim. Pract. 2008, 38,
983-1003.

Firnkes, A.; Bartels, A.; Bidoli, E.; Erhard, M. Appeasement Signals Used by Dogs during Dog-Human Communication. J.
Vet. Behav. 2017, 19, 35-44.

Hammerle, M.; Horst, C.; Levine, E.; Overall, K.; Radosta, L.; Rafter-Ritchie, M.; Yin, S. 2015 AAHA Canine and Feline
Behavior Management Guidelines. ]. Am. Anim. Hosp. Assoc. 2015, 51, 205-221.

Rodan, I. Understanding Feline Behavior and Application for Appropriate Handling and Management. Top. Companion Anim.
Med. 2010, 25, 178-188.

Lloyd, J].K.F. Minimising Stress for Patients in the Veterinary Hospital: Why It Is Important and What Can Be Done about It.
Vet. Sci. 2017, 4, 22.

Stellato, A.C.; Hoffman, H.; Gowland, S.; Dewey, C.E.; Widowski, T.M.; Niel, L. Effect of High Levels of Background Noise
on Dog Responses to a Routine Physical Examination in a Veterinary Setting. Appl. Anim. Behav. Sci. 2019, 214, 64-71,
doi:10.1016/j.applanim.2019.03.009.

Casey, R.A,; Loftus, B.; Bolster, C.; Richards, G.J.; Blackwell, E.J. Inter-Dog Aggression in a UK Owner Survey: Prevalence,
Co-Occurrence in Different Contexts and Risk Factors. Vet. Rec. 2013, 172, 127.

Moesta, A.; Crowell-Davis, S. Intercat Aggression--General Considerations, Prevention and Treatment. Tierdrztl. Prax. Ausg.
K KleintiereHeimtiere 2011, 39, 97-104.

Riccomini, F. How to Minimise Feline Stress in Veterinary Practice. Vet Times 2008, 8, 9-10.

Perego, R.; Proverbio, D.; Spada, E. Increases in Heart Rate and Serum Cortisol Concentrations in Healthy Dogs Are Positively
Correlated with an Indoor Waiting-Room Environment. Vet. Clin. Pathol. 2014, 43, 67-71, d0i:10.1111/vcp.12118.

Engler, W.]J; Bain, M. Effect of Different Types of Classical Music Played at a Veterinary Hospital on Dog Behavior and
Owner Satisfaction. J. Am. Vet. Med. Assoc. 2017, 251, 195-200.

Hernander, L. Factors Influencing Dogs” Stress Level in the Waiting Room at a Veterinary Clinic. Swedish University of

Agricultural Sciences, Dept. of Animal Environment and Health. Student report 190: Skara, Sweden, 2008.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

22 of 27

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

60.

62.

63.

64.

65.

66.

Arhant, C.; Horschlager, N.; Troxler, J.; Binder, R. Schutz von Hunden Und Katzen in Der Tierdrztlichen Kleintierpraxis:
Empfehlungen Zur Optimierung Der Ausstattung Und Des Managements Sowie Des Umgangs Mit Patienten Unter
Tierschutzaspekten. Wien. Tierarztl. Monatsschr. 2017, 104, 259-276.

Yin, S. Low Stress Handling, Restraint and Behavior Modification of Cats & Dogs; Cattle Dog Publishing: Davis, 2009;

Rodan, I. Understanding the cat and feline-friendly handling. In The Cat: Clinical Medicine and Management; Little, S.E., Ed.;
W.B. Saunders: Saint Louis, USA, 2012; pp. 2-19.

Anseeuw, E.; Apker, C.; Ayscue, C.; Barker, L.; Blair, D.; Brennan, J.; Brooks, S.; Case-Pall, D.; Caspersen, H.; Clark, J.; et al.
Handling Cats Humanely in the Veterinary Hospital. ]. Vet. Behav. Clin. Appl. Res. 2006, 1, 84-88,
doi:10.1016/j.jveb.2006.06.003.

Pratsch, L.; Mohr, N.; Palme, R.; Rost, J.; Troxler, J.; Arhant, C. Carrier Training Cats Reduces Stress on Transport to a
Veterinary Practice. Appl. Anim. Behav. Sci. 2018, 206, 64-74.

Herron, M.E. Low-Stress Handling in Veterinary Practice - The New Norm or Still a Novel Concept? Adv. Small Anim. Med.
Surg. 2015, 28, 1-2, d0i:10.1016/j.asams.2015.08.001.

Mandese, W.W.; Griffin, F.C.; Reynolds, P.S.; Blew, A.C.; Deriberprey, A.S.; Estrada, A.H. Stress in Client-owned Dogs
Related to Clinical Exam Location: A Randomised Crossover Trial. ]. Small Anim. Pract. 2020, jsap.13248,
doi:10.1111/jsap.13248.

Griffin, F.C.; Mandese, W.W.; Reynolds, P.S.; Deriberprey, A.S.; Blew, A.C. Evaluation of Clinical Examination Location on
Stress in Cats: A Randomized Crossover Trial. |. Feline Med. Surg. 2020, 1098612X2095904, doi:10.1177/1098612X20959046.
Stella, J.; Croney, C.; Buffington, T. Environmental Factors That Affect the Behavior and Welfare of Domestic Cats (Felis

silvestris catus) Housed in Cages. Appl. Anim. Behav. Sci. 2014, 160, 94-105.

Hampton, A.; Ford, A.; Cox II, R.E,; Liu, C.; Koh, R. Effects of Music on Behavior and Physiological Stress Response of
Domestic Cats in a Veterinary Clinic. ]. Feline Med. Surg. 2020, 22, 122-128.

Lindig, A.M.; McGreevy, P.D.; Crean, A.]. Musical Dogs: A Review of the Influence of Auditory Enrichment on Canine Health
and Behavior. Animals 2020, 10, 127.

59. Howell, A.; Feyrecilde, M. Cooperative Veterinary Care; Wiley Blackwell; Hoboken, NJ, USA, 2018.

Yelland, T.; Whelan, F. An Introduction to Handling Aggressive Patients. Vet. Nurse 2011, 2, 568-57661. Yin, S. Simple
Handling Techniques for Dogs. Compendium 2007, June, 352-358. Available online:
https://s3.amazonaws.com/assets.prod.vetlearn.com/mmah/25/a5874d37a74148afbaf8451147ae0c/filePV_29_06_352.pdf
(accessed on 5 January 2021).

Hennessy, M.B.; T Williams, M.; Miller, D.D.; Douglas, C.W.; Voith, V.L. Influence of Male and Female Petters on Plasma
Cortisol and Behaviour: Can Human Interaction Reduce the Stress of Dogs in a Public Animal Shelter? Appl. Anim. Behav.
Sci. 1998, 61, 63-77.

Amat, M.; Camps, T.; Manteca, X. Stress in Owned Cats: Behavioural Changes and Welfare Implications. ]. Feline Med. Surg.
2016, 18, 577-586.

Herron, M.E,; Shofer, F.S.; Reisner, I.R. Survey of the Use and Outcome of Confrontational and Non-Confrontational Training
Methods in Client-Owned Dogs Showing Undesired Behaviors. Appl. Anim. Behav. Sci. 2009, 117, 47-54.

Owczarczak-Garstecka, S.C.; Christley, R.; Watkins, F.; Yang, H.; Bishop, B.; Westgarth, C. Dog Bite Safety at Work: An Injury
Prevention Perspective on Reported Occupational Dog Bites in the UK. Saf. Sci. 2019, 118, 595-606,
doi:10.1016/j.55¢i.2019.05.034.

de Souza, C.C.F.; Maccariello, C.E.M.; Dias, D.P.M.; dos Santos Almeida, N.A.; de Medeiros, M.A. Autonomic, Endocrine and
Behavioural Responses to Thunder in Laboratory and Companion Dogs. Physiol. Behav. 2017, 169, 208-215.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

23 of 27

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.
78.

79.

80.

81.

82.

83.
84.

85.

86.

Arhant, C.; Schmied-Wagner, C.; Aigner, U.; Affenzeller, N. Owner Reports on Use of Muzzles and Their Effects on Dogs; an
Online Survey. J. Vet. Behav. 2020, doi:10.1016/j.jveb.2020.07.006.

Moody, C.M.; Mason, G.J.; Dewey, C.E.; Landsberg, G.M.; Niel, L. Testing Two Behavioural Paradigms for Measuring Post-
Handling Cat Aversion Behaviour. Appl. Anim. Behav. Sci. 2019, 210, 73-80, doi:10.1016/j.applanim.2018.10.011.

Moody, C.M.; Mason, G.J.; Dewey, C.E.; Niel, L. Getting a Grip: Cats Respond Negatively to Scruffing and Clips. Vet. Rec.
2020, 186, 385-385.

Pozza, M.E,; Stella, J.L.; Chappuis-Gagnon, A.C.; Wagner, S.0.; Tony Buffington, C.A. Pinch-Induced Behavioral Inhibition
(‘clipnosis’) in Domestic Cats. |. Feline Med. Surg. 2008, 10, 82-87, d0i:10.1016/j.jfms.2007.10.008.

Nuti, V.; Cantile, C.; Gazzano, A.; Sighieri, C.; Mariti, C. Pinch-Induced Behavioural Inhibition (Clipthesia) as a Restraint
Method for Cats during Veterinary Examinations: Preliminary Results on Cat Susceptibility and Welfare. Anim. Welf. 2016,
25,115-123, doi:10.7120/09627286.25.1.115.

DeMore, M.; Cohen, L.L. Distraction for Pediatric Inmunization Pain: A Critical Review. J. Clin. Psychol. Med. Settings 2005,
12,281-291.

Kakigi, R.; Watanabe, S. Pain Relief by Various Kinds of Interference Stimulation Applied to the Peripheral Skin in Humans:
Pain-Related Brain Potentials Following CO2 Laser Stimulation. . Peripher. Nerv. Syst. [JPNS 1996, 1, 189-198.

Shilpapriya, M.; Jayanthi, M.; Reddy, V.N.; Sakthivel, R.; Selvaraju, G.; Vijayakumar, P.; others Effectiveness of New Vibration
Delivery System on Pain Associated with Injection of Local Anesthesia in Children. |. Indian Soc. Pedod. Prev. Dent. 2015, 33,
173-176.

Melzack, R.; Wall, P.D. Pain Mechanisms: A New Theory. Science 1965, 150, 971-979.

Haggard, P.; Iannetti, G.D.; Longo, M.R. Spatial Sensory Organization and Body Representation in Pain Perception. Curr.
Biol. 2013, 23, R164--R176.

Gross, ].J. Handbook of Emotion Regulation; Guilford publications, New York, NY, USA, 2013.

van Oostrom, H.; Knowles, T.G. The Clinical Efficacy of EMLA Cream for Intravenous Catheter Placement in Client-Owned
Dogs. Vet. Anaesth. Analg. 2018, 45, 604-608.

Oliveira, R.L.S.; Soares, ].H.N.; Moreira, C.M.R.; Silva, C.P.P.; Carrasco, L.P.S.; Souza, H.].M. The Effects of Lidocaine--
Prilocaine Cream on Responses to Intravenous Catheter Placement in Cats Sedated with Dexmedetomidine and Either
Methadone or Nalbuphine. Vet. Anaesth. Analg. 2019, 46, 492-495.

Wagner, K.A.; Gibbon, K.J.; Strom, T.L.; Kurian, ].R.; Trepanier, L.A. Adverse Effects of EMLA (Lidocaine/Prilocaine) Cream
and Efficacy for the Placement of Jugular Catheters in Hospitalized Cats. J. Feline Med. Surg. 2006, 8, 141-144.

Crisi, P.E.; De Santis, F.; Giordano, M.V.; Cerasoli, I.; Colucci, F.; Di Tommaso, M.; Luciani, A. Evaluation of Eutectic
Lidocaine/Prilocaine Cream for Jugular Blood Sampling in Cats. |. Feline Med. Surg. 2020, 1098612X2091730,
doi:10.1177/1098612X20917309.

Shenoda, Y.; Ward, M.P.; McKeegan, D.; Fawcett, A. “The Cone of Shame”: Welfare Implications of Elizabethan Collar Use
on Dogs and Cats as Reported by Their Owners. Animals 2020, 10, 333.

Mariti, C.; Ricci, E.; Zilocchi, M.; Gazzano, A. Owners as a Secure Base for Their Dogs. Behaviour 2013, 150, 1275-1294.

Topal, J.; Mikldsi, A Csanyi, V.; Déka, A. Attachment Behavior in Dogs (Canis familiaris): A New Application of Ainsworth’s
(1969) Strange Situation Test. |. Comp. Psychol. 1998, 112, 219-229.

Palmer, R.; Custance, D. A Counterbalanced Version of Ainsworth’s Strange Situation Procedure Reveals Secure-Base Effects
in Dog--Human Relationships. Appl. Anim. Behav. Sci. 2008, 109, 306-319.

Gdcsi, M.; Maros, K.; Sernkvist, S.; Farago, T.; Miklosi, A. Human Analogue Safe Haven Effect of the Owner: Behavioural and

Heart Rate Response to Stressful Social Stimuli in Dogs. PloS One 2013, 8, e58475.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

24 of 27

87.

88.

89.

90.
91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Juodzente, D.; Karveliene, B.; RiSkeviciene, V. The Influence of the Duration of the Preoperative Time Spent in the Veterinary
Clinic without the Owner on the Psychogenic and Oxidative Stress in Dogs. J. Vet. Med. Sci. 2018, 70, 1129-1133.

Hoglund, K.; Hanas, S.; Carnabuci, C.; Ljungvall, I.; Tidholm, A.; Haggstrom, J. Blood Pressure, Heart Rate, and Urinary
Catecholamines in Healthy Dogs Subjected to Different Clinical Settings. J. Vet. Intern. Med. 2012, 26, 1300-1308.

Csoltova, E.; Martineau, M.; Boissy, A.; Gilbert, C. Behavioral and Physiological Reactions in Dogs to a Veterinary
Examination: Owner-Dog Interactions Improve Canine Well-Being. Physiol. Behav. 2017, 177, 270-281.

Merola, I.; Prato-Previde, E.; Marshall-Pescini, S. Social Referencing in Dog-Owner Dyads? Anim. Cogn. 2012, 15, 175-185.

Merola, I.; Prato-Previde, E.; Marshall-Pescini, S. Dogs” Social Referencing towards Owners and Strangers. PloS One 2012, 7,
e47653.

Edwards, C.; Heiblum, M.; Tejeda, A.; Galindo, F. Experimental Evaluation of Attachment Behaviors in Owned Cats. J. Vet.
Behav. 2007, 2, 119-125.

Vitale, K.R.; Behnke, A.C.; Udell, M.A.R. Attachment Bonds between Domestic Cats and Humans. Curr. Biol. 2019, 29, R864-
-R865.

Eriksson, M.; Keeling, L.J.; Rehn, T. Cats and Owners Interact More with Each Other after a Longer Duration of Separation.
PloS One 2017, 12, e0185599.

Hekman, ].P.; Karas, A.Z.; Sharp, C.R. Psychogenic Stress in Hospitalized Dogs: Cross Species Comparisons, Implications for
Health Care, and the Challenges of Evaluation. Animals 2014, 4, 331-347, doi:10.3390/ani4020331.

Kogan, L.R.; Schoenfeld-Tacher, R.; Simon, A.A. Behavioral Effects of Auditory Stimulation on Kenneled Dogs. ]. Vet. Behav.
2012, 7, 268-275.

Brayley, C.; Montrose, V.T. The Effects of Audiobooks on the Behaviour of Dogs at a Rehoming Kennels. Appl. Anim. Behav.
Sci. 2016, 174, 111-115.

Schipper, L.L.; Vinke, CM.; Schilder, M.B.H.; Spruijt, B.M. The Effect of Feeding Enrichment Toys on the Behaviour of
Kennelled Dogs (Canis familiaris)). Appl. Anim. Behav. Sci. 2008, 114, 182-195.

Shiverdecker, M.D.; Schiml, P.A.; Hennessy, M.B. Human Interaction Moderates Plasma Cortisol and Behavioral Responses
of Dogs to Shelter Housing. Physiol. Behav. 2013, 109, 75-79.

Coppola, C.L.; Grandin, T.; Enns, R.M. Human Interaction and Cortisol: Can Human Contact Reduce Stress for Shelter Dogs?
Physiol. Behav. 2006, 87, 537-541.

Gourkow, N.; Hamon, S.C.; Phillips, C.J.C. Effect of Gentle Stroking and Vocalization on Behaviour, Mucosal Immunity and
Upper Respiratory Disease in Anxious Shelter Cats. Prev. Vet. Med. 2014, 117, 266-75.

Buckley, L.A.; Arrandale, L. The Use of Hides to Reduce Acute Stress in the Newly Hospitalised Domestic Cat (Felis sylvestris
catus ) . Vet. Nurs. J. 2017, 32, 129-132, d0i:10.1080/17415349.2017.1301632.

Arrandale, L.; Buckley, L. Towels versus Hides: Which Are Best at Reducing Acute Stress in the Newly Hospitalised
Domestic Cat (Felis sylvestris catus)? Vet. Nurs. ]. 2017, 32, 285-288, doi:10.1080/17415349.2017.1343536.

Hewson, C. Evidence-Based Approaches to Reducing in-Patient Stress — Part 3: How to Reduce in-Patient Stress. Vet. Nurs.
J. 2014, 29, 234-236, d0i:10.1111/vnj.12156.

Reid, P.J. Treatment of Emotional Distress and Disorders -Nonpharmacologic Methods. In Mental Health and Well-being in
Animals; McMillan, F.D., Ed.; CABI: Wallingford, UK, 2019, pp. 345-363.

Kamprath, K.; Wotjak, C.T. Nonassociative Learning Processes Determine Expression and Extinction of Conditioned Fear in
Mice. Learn. Mem. 2004, 11, 770-786.

Newall, C.; Watson, T.; Grant, K.-A.; Richardson, R. The Relative Effectiveness of Extinction and Counter-Conditioning in
Diminishing Children’s Fear. Behav. Res. Ther. 2017, 95, 42—49.

Affenzeller, N.; Zulch, H.E. Animal Behavior Case of the Month. ]. Am. Vet. Med. Assoc. 2017, 251, 1248-1251.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

25 of 27

109.

110.

111.

112.

114.

115.

116.

117.

118.

119.
120.

121.

122.

123.

124.

125.

126.

Riemer, S. Not a One-Way Road - Severity, Progression and Prevention of Firework Fears in Dogs. Plos One 2019, 14,
€0218150, doi:10.1371/journal.pone.0218150.

Raio, C.M.; Brignoni-Perez, E.; Goldman, R.; Phelps, E.A. Acute Stress Impairs the Retrieval of Extinction Memory in
Humans. Neurobiol. Learn. Mem. 2014, 112, 212-221.

Bouton, M.E.; Westbrook, R.F.; Corcoran, K.A.; Maren, S. Contextual and Temporal Modulation of Extinction: Behavioral and
Biological Mechanisms. Biol. Psychiatry 2006, 60, 352-360.

Davis, M. Neural Circuitry of Anxiety and Stress Disorders. In Neuropsychopharmacology: The Fifth Generation of Progress;
Lippincott Williams & Wilkins: Philadelphia, PA, USA, 2002; pp. 931-951.

113. Affenzeller, N.; Pratsch, L.; Windschnurer, I.; Arhant, C.; Riemer, S. Strategien Zur Angstvermeidung in Der
Kleintierpraxis Teil 2 -Mafinahmen Bei Bestehenden Angsten, Anxiolytische Medikamente, Pravention. Kleintierpraxis 2020,
66, 24-43, d0i:10.2377/0023-2076-66-24.

Mama, K. Top 5 Short Procedure Sedation Scenarios. Clin. Brief 2020, 3, 26-30.

Whittaker, M.A.; Laule, G. The Use of Positive Reinforcement Techniques in the Medical Management of Captive Animals.
In Proceedings of the American Association of Zoo Veterinarians Annual Conference Proceedings, Omaha, NE, USA, 17-22
October 1998.

Ramirez, K. Marine Mammal Training: The History of Training Animals for Medical Behaviors and Keys to Their Success.
Vet. Clin. Exot. Anim. Pract. 2012, 15, 413-423.

Lockhart, J.; Wilson, K.; Lanman, C. The Effects of Operant Training on Blood Collection for Domestic Cats. Appl. Anim. Behav.
Sci. 2013, 143, 128-134.

Stellato, A.; Jajou, S.; Dewey, C.E.; Widowski, T.M.; Niel, L. Effect of a Standardized Four-Week Desensitization and Counter-
Conditioning Training Program on Pre-Existing Veterinary Fear in Companion Dogs. Animals 2019, 9, 767.

Walker, R.; Fisher, ]J.; Neville, P. The Treatment of Phobias in the Dog. Appl. Anim. Behav. Sci. 1997, 52, 275-289.

Gruen, M.E,; Roe, S.C.; Griffith, E.; Hamilton, A.; Sherman, B.L. Use of Trazodone to Facilitate Postsurgical Confinement in
Dogs. J. Am. Vet. Med. Assoc. 2014, 245, 296-301.

Crowell-Davis, S.L.; Murray, T.F.; de Souza Dantas, L.M. Veterinary Psychopharmacology; Blackwell: Ames, Iowa, USA, 2019.

Gilbert-Gregory, S.E.; Stull, ].W.; Rice, M.R.; Herron, M.E. Effects of Trazodone on Behavioral Signs of Stress in Hospitalized
Dogs. J. Am. Vet. Med. Assoc. 2016, 249, 1281-1291.

Stevens, B, Frantz, E, Orlando, ], Griffith, E, Harden, L, Gruen, M, Sherman, B. Efficacy of a single dose of trazodone
hydrochloride given to cats prior to veterinary visits to reduce signs of transport-and examination-related anxiety. J. Am.
Vet. Med. Assoc. 2016, 249, 202-207.

Korpivaara, M.; Laapas, K.; Huhtinen, M.; Schéning, B.; Overall, K. Dexmedetomidine Oromucosal Gel for Noise-Associated
Acute Anxiety and Fear in Dogs—a Randomised, Double-Blind, Placebo-Controlled Clinical Study. Vet. Rec. 2017, 180(14),
356.

Korpivaara, M.; Aspegrén, J.; Huhtinen, M.; Overall, K. Oromucosal Dexmedetomidine Gel for Alleviation of Fear and
Anxiety in Dogs during Minor Veterinary or Husbandry Procedures. In Proceedings of the BSAVA Congress Proceedings
2017; BSAVA Library: Birmingham, UK, 2017; p. 503.

Hauser, H.; Campbell, S.; Korpivaara, M.; Stefanovski, D.; Quinlan, M.; Siracusa, C. In-Hospital Administration of
Dexmedetomidine Oromucosal Gel for Stress Reduction in Dogs During Veterinary Visits: A Randomized, Double-Blinded,
Placebo-Controlled Study. J. Vet. Behav. 2020, 39, 77-85.127. Amat, M.; Le Brech, S.; Garciamorato, C.; Temple, D;
Salichs, M.; Prades, B.; Camps, T.; Manteca, X. Preventing Travel Anxiety Using Dexmedetomidine Hydrochloride



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

26 of 27

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

Oromucosal Gel. In Proceedings of the 11th International Veterinary Behaviour Meeting: 14th-16th September 2017, Samorin,
Slovakia; CABI: Wallingford, UK, 2017; Volume 45, p. 20.

Nagore, L.; Soler, C.; Gil, L.; Serra, I; Soler, G.; Redondo, J. Sedative Effects of Dexmedetomidine, Dexmedetomidine-
Pethidine and Dexmedetomidine-Butorphanol in Cats. J. Vet. Pharmacol. Ther. 2013, 36, 222-228.

Ansah, O.; Raekallio, M.; Vainio, O. Correlation between Serum Concentrations Following Continuous Intravenous Infusion
of Dexmedetomidine or Medetomidine in Cats and Their Sedative and Analgesic Effects. J. Vet. Pharmacol. Ther. 2000, 23, 1-
8.

Ansah, O.; Raekallio, M.; Vainio, O. Comparison of Three Doses of Dexmedetomidine with Medetomidine in Cats Following
Intramuscular Administration. J. Vet. Pharmacol. Ther. 1998, 21, 380-387.

Granholm, M.; McKusick, B.C.; Westerholm, F.C.; Aspegrén, ].C. Evaluation of the Clinical Efficacy and Safety of
Dexmedetomidine or Medetomidine in Cats and Their Reversal with Atipamezole. Vet. Anaesth. Analg. 2006, 33, 214-223.

Santos, L.C.P.; Ludders, ].W.; Erb, H.N.; Martin-Flores, M.; Basher, K.L.; Kirch, P. A Randomized, Blinded, Controlled Trial
of the Antiemetic Effect of Ondansetron on Dexmedetomidine-Induced Emesis in Cats. Vet. Anaesth. Analg. 2011, 38, 320-
327.

Thawley, V.]J.; Drobatz, K.J. Assessment of Dexmedetomidine and Other Agents for Emesis Induction in Cats: 43 Cases (2009-
-2014). J. Am. Vet. Med. Assoc. 2015, 247, 1415-1418.

Ogata, N.; Dodman, N.H. The Use of Clonidine in the Treatment of Fear-Based Behavior Problems in Dogs: An Open Trial. |
Vet Behav Clin Appl Res 2011, 6, 130-137.

Stahl, S.M. Stahl’s Essential Psychopharmacology: Neuroscientific Basis and Practical Applications; Cambridge University Press,
Cambridge, UK, 2013.

van Haaften, K.A,; Eichstadt Forsythe, L.R.; Stelow, E.A.; Bain, M.]. Effects of a Single Preappointment Dose of Gabapentin
on Signs of Stress in Cats during Transportation and Veterinary Examination. J. Am. Vet. Med. Assoc. 2017, 251, 1175-1181,
doi:10.2460/javma.251.10.1175.

Shafford, H.L. Serenity Now: Practical Sedation Options for Cats. Available online: https://vetanesthesiaspecialists.com/wp-
content/uploads/2015/11/SerenityNowSedationOptions_Feline_ ABVP2015_HeidiLShafford.pdf (accessed on 14 March
2020).

Crowell-Davis, S.L.; Seibert, L.M.; Sung, W.; Parthasarathy, V.; Curtis, T.M. Use of Clomipramine, Alprazolam, and Behavior
Modification for Treatment of Storm Phobia in Dogs. J. Am. Vet. Med. Assoc. 2003, 222, 744-748.

Riemer, S. Effectiveness of Treatments for Firework Fears in Dogs. ]. Vet. Behav. - Clin. Appl. Res. 2020, 37, 61-70.

Bergeron, R.; Scott, S.L.; Emond, J.P.; Mercier, F.; Cook, N.J.; Schaefer, A.L. Physiology and Behavior of Dogs during Air
Transport. Can. |. Vet. Res. 2002, 66, 211-216.

Viisanen, M.; Raekallio, M.; Kuusela, E.; Huttunen, P.; Leppaluoto, J.; Kirves, P.; Vainio, O. Evaluation of the Perioperative
Stress Response in Dogs Administered Medetomidine or Acepromazine as Part of the Preanesthetic Medication. Am. . Vet.
Res. 2002, 63, 969-975.

Mills, D.S.; Ramos, D.; Estelles, M.G.; Hargrave, C. A Triple Blind Placebo-Controlled Investigation into the Assessment of
the Effect of Dog Appeasing Pheromone (DAP) on Anxiety Related Behaviour of Problem Dogs in the Veterinary Clinic.
Appl. Anim. Behav. Sci. 2006, 98, 114-126.

Kronen, P.W.; Ludders, ] W.; Erb, H.N.; Moon, P.F.; Gleed, R.D.; Koski, S. A Synthetic Fraction of Feline Facial Pheromones
Calms but Does Not Reduce Struggling in Cats before Venous Catheterization. Vet. Anaesth. Analg. 2006, 33, 258-265.

Pereira, J.S.; Fragoso, S.; Beck, A.; Lavigne, S.; Varejao, A.S.; da Graga Pereira, G. Improving the Feline Veterinary
Consultation: The Usefulness of Feliway Spray in Reducing Cats’ Stress. J. Feline Med. Surg. 2016, 18, 959-964.



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 January 2021

27 of 27

145.

146.

147.

148.

149.

150.

151.

Conti, L.M.C.; Champion, T.; Guberman, U.C ; Mathias, C.H.T.; Fernandes, S.L.; Silva, E.G.M.; Lazaro, M.A.; Lopes, A.D.C.G;
Fortunato, V.R. Evaluation of Environment and a Feline Facial Pheromone Analogue on Physiologic and Behavioral
Measures in Cats. J. Feline Med. Surg. 2017, 19, 165-170.

Kim, Y.-M,; Lee, ].-K,; Abd El-aty, A.M.; Hwang, S.-H.; Lee, ].-H.; Lee, S.-M. Efficacy of Dog-Appeasing Pheromone (DAP)
for Ameliorating Separation-Related Behavioral Signs in Hospitalized Dogs. Can. Vet. ]. 2010, 51, 380-384.

Siracusa, C.; Manteca, X.; Cuenca, R.; del Mar Alcala, M.; Alba, A.; Lavin, S.; Pastor, J. Effect of a Synthetic Appeasing
Pheromone on Behavioral, Neuroendocrine, Immune, and Acute-Phase Perioperative Stress Responses in Dogs. ]. Am. Vet.
Med. Assoc. 2010, 237, 673-681.

Amaya, V.; Paterson, M.; Descovich, K.; Phillips, C.J.C. Effects of Olfactory and Auditory Enrichment on Heart Rate
Variability in Shelter Dogs. Animals 2020, 10, 1385.

Hermiston, C.; Montrose, V.T.; Taylor, S. The Effects of Dog-Appeasing Pheromone Spray upon Canine Vocalizations and
Stress-Related Behaviors in a Rescue Shelter. |. Vet. Behav. 2018, 26, 11-16.

Taylor, S.; Webb, L.; Montrose, V.T.; Williams, J. The Behavioral and Physiological Effects of Dog Appeasing Pheromone
upon Canine Behavior during Separation from Owner. J. Vet. Behav. 2020, 40, 36—42.

Frank, D.; Beauchamp, G.; Palestrini, C. Systematic Review of the Use of Pheromones for Treatment of Undesirable Behavior

in Cats and Dogs. . Am. Vet. Med. Assoc. 2010, 236, 1308-1316.



