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Many dogs show fear and aggression during veterinary visits, posing serious implications 

for their health and welfare. The objectives of this thesis were to assess the efficacy of various 

recommendations for reducing dog fear during veterinary care, and to determine risk factors 

associated with veterinary fear and aggression. First, I assessed the effect of an environmental 

variable, high levels of veterinary background noise, by presenting dogs with either no additional 

noise (n=16), or a pre-recorded noise track (n=17) during an examination. Background noise 

only increased respiratory rate (F1,31=6.74, p=0.0143). Second, I assessed the effect of a social 

variable, owner presence, by conducting an examination with (n=16) or without (n=16) their 

owner present. Owner presence reduced the rate of vocalizations (F1,29=19.84, p<0.0001), and 

mean temperature (F1,27=6.13, p<0.0198). In both of these studies, dogs showed more fear during 

portions of the exam that involved more physical contact. I then assessed the effect of a 4-week 

desensitization and counter-conditioning training program. Dog owners either conducted training 

for handling and clinic visits (n=33) or did not (n=23); during the examination, control dogs had 

a higher odds (95% CI) of reduced posture compared to trained dogs (OR: 3.79, CI: 1.03-16.3), 

and trained dogs displayed a higher rate of lip licking than controls (F1,33=10.89, p=0.0023). 

Finally, to identify potential strategies for prevention of fear and aggression, I completed a risk 

factor survey. Dogs (n=1,346) were more likely reported as fearful in veterinary clinics if: 



 

 

 

 

 

neutered young, received first nail trim when older, rated as having severe non-social fear or 

stranger-directed fear and aggression, or had a prior negative experience at their clinic. Dogs 

(n=1,776) were more likely reported as aggressive if: received towel restraint or muzzling, or the 

owner used aversive training methods in response to unwanted behaviours regularly or in a 

veterinary setting. Current results suggest many of the recommended strategies for reducing dog 

fear during veterinary care have limited efficacy. This highlights the need for further research on 

alternative approaches to improving examinations, ideally focusing on prevention based on key 

risk factors including early exposure to veterinary stimuli and creating positive experiences in 

the clinic.
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Literature Review 
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1.1 Introduction 

 

 Routine veterinary care is important to maintain the health and welfare of companion 

dogs, and it has been estimated that approximately 80-85% of domestic dogs visit a veterinary 

clinic annually (Perrin, 2009; Volk et al., 2011). Despite visits to the veterinary clinic being 

necessary for dog health, these visits often expose dogs to fear-provoking stimuli. These include 

exposure to various invasive procedures and diagnostic testing (e.g., vaccines, bloodwork), new 

people (Vas et al., 2005) and environments (Garnier et al., 1990), unfamiliar and restrictive 

handling, and unfamiliar sounds (Blackwell et al., 2013).  

A study by Stanford (1981) found that 60% of dogs entering the veterinary clinic 

displayed apprehension and submissive postures. Veterinary-related fear has also shown to 

impact the dog’s welfare while in the waiting room, as Mariti et al. (2015) found that more than 

half of the dogs in the waiting room displayed four or more signs of stress. In assessing fear-

related behaviours across various stages of a veterinary exam, Döring et al. (2009) found that 

78.5% of dogs were categorized as ‘fearful’, with most fear displayed while on the examination 

table during a standardized examination. This fear is apparent to dog owners, as owners reported 

that 63.6% of dogs were not calm in the waiting room, 73.2% displayed discomfort on the 

examination table, and 74.4% were tense and aggressive upon the veterinarian’s approach 

(Mariti et al., 2016). Moreover, veterinary clinics elicit fear even at a young age, as puppies have 

been found to display fear-related behaviours (e.g., vocalizing, avoidance) while undergoing an 

examination (Godbout et al., 2007). These early negative experiences were associated with fear 

as adults, as when these puppies were evaluated again at a later age, fear behaviours persisted 

(Godbout and Frank, 2011).  Fear associated with veterinary care, thus, directly impairs canine 
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welfare as it elicits a negative affective state during each visit, that can persist throughout their 

lifetime.  

Fear in the clinic setting can also indirectly impair dog health and welfare. When 

examinations are conducted on animals under stress, results from diagnostic tests may be 

inaccurate due to stress interfering with physiological measures, such as the urinary corticoid: 

creatinine ratio (van Vonderen et al., 1998), blood pressure, heart rate, and temperature (Bragg et 

al., 2015; Quimby et al., 2011). Further, stress is known to negatively impact the recovery of sick 

and injured animals (Broadbent and Koschwanez, 2012). Also, as a result of the fear 

experienced, owners may be less likely to visit their veterinarian. One study found that 38% of 

dog owners reported that they would visit their veterinarian more often if the experience was less 

stressful for themselves and their pet (Volk et al., 2011).  

 Dog fear in the veterinary clinic is an animal welfare concern, and it can also pose a 

threat to humane safety. Fear can lead to aggression within veterinary clinics, such as when 

entering the clinic (Stanford, 1981) and during physical examinations (Glardon et al., 2010). It 

has been reported that 75% of veterinary staff have previously been bitten by dogs (Dobratz and 

Smith, 2003), and 71% had an occupational injury, with the majority of injuries being bites and 

scratches from both dogs and cats (Jeyaretnam et al., 2000). In order to reduce the risk of injury, 

veterinary staff often modify or fail to complete the full examination (Herron and Shreyer, 2014). 

For instance, in a study by Glardon et al., (2010) 16% of dogs displayed aggressive behaviour 

and 6% of dogs were not able to receive a complete physical examination due to aggression 

displayed. Thus, the inability to complete physical examinations due to the fear and aggression 

displayed could negatively affect diagnosis and the overall health of the animal. 
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The prevalence of fear within a veterinary setting is reported to range from 10-78% 

(Edwards et al., 2019a). This wide range depicts variability within dog fear levels, suggesting 

that there might be practices and strategies that either reduce or increase these responses at the 

veterinary clinic. Therefore, this literature review will discuss the general concepts of fear 

indicators in dogs in a broader context, as well as the potential causes of dog fear within a 

veterinary setting and potential strategies for preventing or reducing dog fear in this context. A 

review of the literature will provide a basis for further research into understanding the ways fear 

within a veterinary setting can be minimized based on current literature and recommendations. 

1.2 General concept and contributors of fear 

1.2.1 Defining fear 

Across the fear literature, fear is defined and discussed in a variety of different ways.  

Definitions of fear often include the idea of fear as an adaptive response to danger (Sherman and 

Mills, 2008) that protects the animal from harm and increases the chances of survival (Graham 

and Milad, 2011; Ohman and Mineka, 2001). However, some refer to it as an emotional state 

(Adolphs, 2013; Jones and Boissy, 2011), while others refer to it as a motivational state or 

simply a general reaction that is elicited by the perception of a threat (Forkman et al., 2007). Fear 

is, thus, as an intervening factor between context-dependent stimuli and behavioural responses 

(Adolphs, 2013), where the sensory information is processed in the brain by the central nucleus 

of the amygdala and mediates the emotional fear response, which includes a range of 

behavioural, cognitive, and somatic responses (Anderson and Adolphs, 2014). The key element 

in defining fear as an emotion is that emotional responses typically outlast the stimuli that elicit 

them compared to reflex stimuli responses (Anderson and Adolphs, 2014). Fearfulness is also 
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sometimes discussed as a temperament trait, as it can take on a stable value within an organism 

and differ systematically between organisms. For instance, animals may display fear reliably in 

response to a variety of stimuli and within different contexts, making it a temporally stable 

response for that particular individual, with variability in responses observed between 

individuals.  

1.2.2 Other responses to challenge that are related to fear    

 Various responses, similar to fear, are discussed in the literature, yet they are distinct 

from the emotional concept of fear previously outlined. Anxiety is often discussed as being 

separate from fear, defined as a tonic state of alarm, reaction, and continual arousal in response 

to potential danger or uncertainty (Walker et al., 1997; Forkman et al., 2007; Sherman and Mills, 

2008; Adolphs, 2013; Blackwell et al., 2013). Anxiety is distinct from fear, as fear is usually 

conceptualized as a transient state driven by confrontations with an actual threatening stimulus 

(Adolphs, 2013), while anxiety is often not associated with a concrete threatening stimulus 

(Walker et al., 1997). Non-acute autonomic arousal signs, such as hypervigilance, relate to 

anxiety, as it is associated with anticipation of a potential aversive event, whereas acute 

avoidance behaviour relates to fear (Sherman and Mills, 2008). Another related response that is 

discussed in the literature is panic, which is defined as an aroused state eliciting a full emotional 

autonomic nervous response (Walker et al., 1997), that can occur unexpectedly, not associated 

with specific trigger, or is a postponed response after exposure to a situational trigger (Barlow et 

al., 1994). Lastly, phobia involves predictive anxiety and extreme and persistent fear responses 

of certain objects, situations, or activities, or persons (Garcia, 2017). Often dogs who suffer from 

phobias lack conscious decision-making abilities when exposed to a phobic stimulus, and may 
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perform irrational behaviour, such as placing themselves in closer proximity to the stimulus 

(Rogerson, 1997; Blackwell et al., 2013). These varieties are each associated with particular 

adaptive responses and can be arranged in terms of threat imminence from distal to proximal – 

anxiety, fear, and panic (Adolphs, 2013).  

 Similar to fear, stress is a negative state that acts as an evolutionary adaptation to increase 

survival in response to a threat, and consists of physiological, behavioural, and psychological 

changes to respond to the threat (Moberg, 2000). Stress, however, is distinctive from fear, as fear 

relates to an emotional state and stress is discussed as a response to an external threat posed to 

the animal’s internal environment, or homeostasis (Blache et al., 2011). As fear is elicited by 

stressors (external threats), it is encapsulated under the overarching concept of stress and speaks 

to a more specific negative emotional response to a threat. As such, fear will be discussed within 

this thesis, as opposed to the broader concept of stress.  

1.2.3 Characteristics of fear-eliciting stimuli 

 A variety of stimuli are capable to produce a fear response and the fear-eliciting nature of 

a stimulus results from the characteristics of the stimulus itself (Forkman et al., 2007). Stimuli 

that have the potential to cause fear in dogs can be divided into two categories, social and non-

social (Tiira and Lohi, 2014). These social and non-social stimuli can be presented suddenly and 

unpredictably, which are common properties within fear-eliciting stimuli that generate 

automatic-startle responses (Jones and Boissy, 2011; Adolphs, 2013). A stimulus is considered 

unpredictable based on its novelty, the uncertain timing of its presentation, and the level of ‘risk’ 

associated with the probability of its presentation (Adolphs, 2013). Stimuli can also vary in terms 

of intensity, and in the distance of their presentation, with a high intensity and a reduced distance 
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causing a greater fear response (Adolphs, 2013).  

1.2.4 Fear development  

 Fear responses to particular stimuli can be influenced by past experiences through 

learning (Ohman and Mineka, 2001). For instance, stimuli that are associated with prior negative 

emotions can lead to conditioned fear responses to that stimulus in the future (Forkman et al., 

2007; Jones and Boissy, 2011). There are two main types of fearful associations, primary and 

secondary; primary associations are related to the auditory, visual, and olfactory stimulus that 

elicits the response, whereas secondary associations involve a secondary stimulus that is 

associated with the primary eliciting stimulus (Rogerson, 1997). For example, a primary 

association involves a dog that develops fear of gunshot noises after exposure, whereas a 

secondary association involves a dog that develops fear of stimuli associated with the 

environment and surrounding context when the gunshot was fired (Rogerson, 2007). However, it 

may take multiple exposures for these associations to form. Thus, a dog can become conditioned 

to fear a secondary association, such as the people that were present during exposure, as a result 

of the fear being related to the main fearful event or stimulus.  

Long-term or repeated exposure to a fear-eliciting stimulus can further develop into 

phobias. Dogs can learn phobic reactions towards any conditional stimuli, including social 

stimuli, objects and noises (Walker et al., 1997). Other potential mechanisms for stimulus 

aversion include lack of habituation, stress-induced dishabituation, sensitization, and social 

transmission (Sherman and Mills, 2008). Lack of habituation to a particular stimulus, such as 

lack of exposure to loud noises, can consequently lead to a dog being more likely to be fearful 

when in the presence of such stimuli because they are novel (Appleby et al., 2002). However, a 
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habituated response can be lost and return enhanced (dishabituation) through exposure to a 

novel, related stressor (Bonetti and Turatto, 2019; Grissom and Bhatnagar, 2009). Further, with 

repeated exposure to stressors, minor fear responses can become amplified, sensitizing the 

animal to the event, and enabling fear development. For instance, research on rats has found that 

repeated exposure to shocks can result in an enhanced response to a mild foot shock that would 

normally not produce such a high level of response (Poulos, et al., 2015). Also, social signaling 

of potential danger plays an adaptive role in many species (Anderson, 1954; Kim et al., 2010; 

Seyfarth and Cheney, 1992; Sherman and Nortan, 1979), thus it has been suggested that stimulus 

aversion can develop from social transmission where one animal learns or imitates another 

animal’s fear response. In dogs, Imura (2006) found that 22.6% of the 283 owners with more 

than one noise-sensitive dog reported that one of their dogs had learned or copied another dog’s 

fear (Iimura, 2006).  

Early learning during sensitive periods can also influence adult responses to particular 

stimuli. Dogs have a sensitive period from approximately 3 to 14 weeks, during which exposure 

to various environmental and social stimuli is important for the development of normal social 

and exploratory behaviour (Scott and Fuller, 1965; Miklósi, 2007). Inadequate or no exposure to 

certain types of stimuli are likely to result in fear during future exposures (Freedman et al., 

1961). For instance, puppies that were not exposed to people prior to 14 weeks of age showed 

persistent fear of people that could not have been improved through later exposure (Scott and 

Fuller, 1965; Freedman et al., 1961). Also, exposure to common fear stimuli, such as fireworks 

and vacuums, within the first six months of age has been shown to have a protective effect, as 
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dogs who received exposure during this period showed less fear response during exposure in 

adulthood (Iimura, 2006). 

 Fear responses can be reduced through the use of safety signals during training. Safety 

signals are learned cues that predict the non-occurrence of a fearful event and thus inhibit fear 

responses (Christianson et al., 2012). During exposure, amygdala output is inhibited and 

behaviour is switched from defensive avoidance to approach (Christianson et al., 2012). 

Therefore, the fearful response undergoes extinction, which occurs by presenting a conditioned 

neutral stimulus without an aversive one (Graham and Milad, 2011).    

1.2.5 Influence of genetic and biological factors 

Various studies have found breed variability in expression of fearfulness and aggression 

(Arvelius et al., 2014; Duffy et al., 2008; Eken Asp et al., 2015; Tonoike et al., 2015). Previous 

research suggests that certain breeds are also more likely to be fearful, such as rough collies 

(Arvelius et al., 2014), non-working breeds (Eken Asp et al., 2015), and toy breeds (Temesi et 

al., 2014). When using Canine Behaviour Assessment and Research Questionnaire (C-BARQ) to 

assess differences in behaviour between genetically clustered breed groups, hounds and herding 

dogs had the highest fear of non-social stimuli and working dogs had significantly lower fear of 

unfamiliar persons and dogs compared to all other breeds tested (Tonoike et al., 2015). Also, in 

relation to aggression, members of the sporting (English Springer Spaniel, Golden Retriever 

Labrador Retriever), non-sporting (Poodle), herding (Shetland Sheepdog), and working 

(Rottweiler, Siberian husky) breeds were similarly ranked in C-BARQ for stranger-directed 

aggression (Duffy et al., 2008). Further, breeds displaying the highest level of stranger- and 
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owner-directed aggression were Dachshunds, Chihuahuas, Jack Russell Terriers, Australian 

Cattle Dogs, and Beagles (Duffy et al., 2008).  

Fear and aggression, such as non-social fear and owner-directed aggression, is reported to 

be negatively correlated with body size, where smaller dogs are more likely to have these 

behavioural problems (Arhant et al., 2010; McGreevy et al., 2013). This association has been 

suggested to be due to different management by small owners in comparison to large dog 

owners, such as having inconsistent interactions with their dogs, performing less obedience 

training, more positive punishment training (Arhant, et al., 2010), and reduced frequency of dog 

walks (Westgarth et al., 2008). Also, when conducting genome-wide association mapping of 

breed stereotypes for many fear and aggression traits, genes related to certain behavioural issues, 

such as separation anxiety and owner-directed aggression, were located on the same loci related 

to small body size (IGFI and HMGA2; Zapata et al., 2016). Indeed, temperament traits like fear 

are generally influenced by both genetic and environmental factors. For example, fearfulness in 

dogs has been detected to have high heritability of 0.49 through a diallel cross mating design 

(Goddard and Beilharz, 1985), with noise phobia in particular found to have a heritability of 0.56 

for Labrador Retrievers (van der Waaij et al., 2008). Also, particular genes have been associated 

with fearfulness and aggression. For example, Lee et al. (2008) found that fearfulness in dogs, as 

determined through behaviour testing, was influenced by polymorphism in the gene for the 

dopamine D4 receptor.  

1.3 Physiological responses to acute fear and stress 

1.3.1 General responses  

 When faced with a potential threat, the body begins to prepare for a response, either 
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active or passive. Thus, fear-eliciting stimuli ignite either a fight, flight, or freeze response, 

triggering physiological mechanisms within the body to prepare for actions intended to increase 

the chances of survival (Ohman and Mineka, 2001). Physiological responses can vary depending 

on the coping strategy that is used. Active defense or avoidance tends to trigger metabolic 

resources that prompt cardiac accelerations (Ohman and Mineka, 2001). In contrast, submissive 

or passive avoidance (e.g., immobility) typically prolongs risk assessment putting less pressure 

on the cardiovascular system, resulting in a reduced heart rate (Ohman and Mineka, 2001). 

Elimination can either increase or decrease; however, during such a fight or flight response, 

elimination occurs to remove excess load and prepare the body for response (Moyer, 1958).  

1.3.2 Hormonal changes and related secondary responses 

 The sympathetic adrenal medulla (SAM) axis plays a critical role in mediating 

physiological responses to fear-eliciting stimuli. In the face of a potential or obvious threat, 

catecholamine hormones – adrenaline and noradrenaline – are excreted by the adrenal medulla, 

as mediated by the sympathetic nervous system (Blache et al., 2011; Hydbring-Sandberg et al., 

2004). Adrenaline, the primary secretion, is more strongly associated with fear responses, and 

noradrenaline, secreted to a lesser extent, is more associated with aggression (Di Giusto et al., 

1971). Adrenaline enables greater muscle output and noradrenaline influences alertness and 

behavioural arousal (Di Giusto et al., 1971).  

 In response to these hormonal changes, indirect physiological changes occur, and 

activation of the SAM system may be assessed by measuring other indicators. Heart rate reflects 

the activity of the cardiac branches of both the sympathetic and parasympathetic nervous systems 

(Blache et al., 2011); for example, during a stressful event, sympathetic activation results in an 
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increase in heart rate (Ogata et al., 2006). Other secondary measures of SAM activation include 

increased respiratory rate, body temperature, and blood pressure. Increases in heart and 

respiratory rates are common physiological responses to acute stressors (Adolphs, 2013); these 

responses serve to enhances oxygen supply to create more energy and meet the new metabolic 

demands (Rogerson, 1977). Also, the sympathetic nervous system stimulates the spleen to 

secrete red blood cells, creating a distinct hematocrit increase, which results in an increase in 

blood pressure (Hydbring-Sandberg et al., 2004; Reeve et al., 1953).  

 The hypothalamus also plays a part in responding to a stressor via the hypothalamic 

pituitary adrenal (HPA) axis. Release of corticotropin-releasing hormone (CRH), from the 

hypothalamus stimulates the anterior pituitary to secrete adrenocorticotrophic hormone (ACTH) 

(Beerda et al., 1997; Blache et al., 2011; Bouwknecht et al., 2007). ACTH further stimulates the 

adrenal cortex to secrete the class of steroid hormones, glucocorticoids, which in dogs is 

primarily cortisol (Beerda et al., 1997; Blache et al., 2011). These steroid hormones are essential 

for resistance to stress (Di Giusto et al., 1971). When steroid levels begin to fall, glucocorticoids 

inhibit ACTH (Di Giusto et al., 1971; Hydbring-Sandberg et al., 2004). Elevation of cortisol has 

been associated with behavioural changes, including passive behaviour, lack of control, and 

depression (Hydbring-Sandberg et al., 2004). As cortisol levels are associated with coping 

strategies during a stressful event, with high levels representing poor coping, it has the potential 

to be indicative of dog welfare states (Beerda et al., 1997). Also, glucocorticoids have general 

effects on secondary measures, such as energy mobilization (Strack et al., 1995), immune 

function (Padgett and Glaser, 2003), and food intake (Tataranni et al., 1996). Further, when faced 

with threatening stimuli body temperature rises, and this is termed stress-induced-hyperthermia 
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(SIH) (Soszyński et al., 1999; Ogata et al., 2006; Bouwknecht et al., 2007). This response occurs 

in various species, such as humans, mice, baboons, pigs, and rabbits (Ogata et al., 2006; 

Bouwknecht et al., 2007), and it has also been observed in dogs (Travain et al., 2015). Stress-

induced hyperthermia is controlled by fever-inducing substances within the blood-brain barrier 

and it is hypothesized that glucocorticoids act in negative feedback on SIH (Soszyński et al., 

1999).  

Within dogs, changes in heart rate and temperature have been demonstrated in response 

to fear or stress-inducing events, including owner separation (Riemer et al., 2016), exposure to a 

clinic environment (Bragg et al., 2015), and exposure to loud, sudden noises (Beerda et al., 1997; 

Hydbring-Sandberg et al., 2004). Another study conducted by Ogata et al. (2006) demonstrated 

that dog heart rate and body temperature rose consistently in response to a loud buzzer. Also, 

increased respiratory rate within dogs has been detected when exposed to a novel clinic 

environment (Bragg et al., 2015), a kennel environment (Part et al., 2014), and when exposed to 

fireworks (Levine et al., 2007). Hematocrit and blood pressure have also been reported to 

increase within dogs in response to exposure to a clinic environment (Bragg et al., 2015) and to 

loud noises (Hydbring-Sandberg et al., 2004). 

1.3.3 Use of physiological measures to assess fear 

Physiological measures provide valuable information that is sometimes not captured by 

behavioural responses. For instance, they appear to produce incremental responses that reflect 

the severity of the stressor in a manner that behavioural responses do not. When examining 

whether heart rate and body temperature autonomic responses could be standardized measures of 

dog fear behaviour, it was discovered that these measures rose consistently in response to a fear-
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eliciting conditioned stimulus but behavioural changes did not (Ogata et al., 2006). These 

findings suggest that objective assessment of autonomic reactions may be more reliable than 

behavioural reactions in some situations (Ogata et al., 2006). Also, stress-induced hyperthermia 

is believed to provide an accurate representation of an animal’s response to stressors, as it 

remains consistent with increasing physical activity or increasing ambient temperature (Ogata et 

al., 2006), and therefore does not appear to be reflective of arousal.  

Despite the wide use of physiological measures in assessing fear, they are not always 

reliable indicators. For instance, many physiological measures are non-specific and can increase 

due to arousal without the presence of negative affective states, such as fear. Specific data for 

dogs in the study by Beerda et al. (1998) refutes the usefulness of heart rate as a measure of fear 

as it was non-specifically responsive before and after stimulus presentation; for example, heart 

rate was elevated when the dog was initially approached by an experimenter, before physical 

restraint occurred. Heart rate can be influenced by a variety of factors, including stimuli 

associated with physical arousal rather than negative affective states, e.g., exercise and 

excitement (Blache et al., 2011); therefore, heart rate is not a specific indicator of negative 

affective states. Also, cortisol can be non-specific, and thus needs to be interpreted in the context 

of the stimulus, as levels can increase with certain stimuli that increase arousal, without being 

negative. For instance, in rats, similar corticosterone levels were elicited during performance of 

sexual behaviours and during confrontation with an aggressive intruder (Buwalda et al., 2012). 

Also, not all aversive experiences reliably lead to acute corticosteroid responses in animals. For 

example, food deprivation in animals is aversive but is not always accompanied by an increase in 

corticosteroids (Wingfield and Romero 2015). 
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Physiological measures are not consistently elicited by all stressors, only specific types. 

For instance, Beerda et al., (1999b) revealed that when dogs were spatially restricted after 

previous exposure to spacious housing, adrenaline and noradrenaline decreased, whereas 

responses mediated by the SAM axis have been detected to be quick, responsive, and fairly 

consistent for noise stimuli (Engeland et al., 1990). Within the literature, increases in cortisol 

levels are not consistently associated with psychological stressors, as not all types of threatening 

stimuli trigger cortisol changes in the same manner (Dickerson and Kemeny, 2004). However, 

consistent cortisol responses can be evoked through particular stimuli that are uncontrollable or 

unpredictable, e.g., shock and sounds (Dickerson and Kemeny, 2004). Studies performed on 

dogs produce results that are consistent with other non-human animals, e.g., primates and rats, 

with uncontrollable and unpredictable novel shocks generating dependable cortisol elevations 

(Dess et al., 1983). Beerda et al. (1998) found similar results, as detectable cortisol responses 

were only found with the presentation of sudden, non-social stimuli, e.g., shocks, sound blasts, 

and a falling bag. Thus, certain types of stressors produce consistent cortisol activation, making 

cortisol a reliable fear indicator for these specific stimuli (Dickerson and Kemeny, 2004).  

 Besides determining which physiological indicators are valid measures, another issue 

with regards to measuring fear in dogs is to do so non-invasively, as invasive procedures can 

cause stress and thus affect parameters. Saliva and urinary cortisol, blood pressure, body 

temperature, respiratory rate, and heart rate, are less painful alternatives that require lower levels 

of restraint for collection (Beerda et al., 1997; Blache et al., 2011). However, these measures 

may still elicit stress from the general handling required. 
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1.4 Behavioural responses to acute fear and stress 

1.4.1 Fear strategies: Evolutionary response 

 Different strategies are described within the literature in terms of how a particular 

organism responds to a present or perceived threat, such as the ‘four F’s’ (Freeze, Flight, Flirt, 

and Fight) outlined by Marks (1987). Freeze involves being attentively and tonically still to 

avoid detection; Flight involves withdrawal, escape, and avoidance of entrapment; Flirt involves 

submission; and Fight involves aggressive defense (Walker et al., 1997). Freeze is also referred 

to as passive avoidance, Flight and Flirt as active avoidance, and Fight as active defense (Jones 

and Boissy, 2011). These fearful behaviours arise from adaptive prey responses towards 

imminent predators. Varying distances of the predator elicits different adaptive behaviours, such 

as avoidance and escape (Ohman and Mineka, 2001; Adolphs, 2013). As a predator becomes 

more of a threat, the prey’s defensive behaviour typically progresses from Freeze to Flight, 

where Freeze is representative of a low fear response and Flight is a high fear response 

(Rogerson, 1997; Anderson and Adolphs, 2014). Further, physiological parameters work 

alongside these adaptive responses, as corticosteroids indirectly exert behavioural effects by 

inducing chemical changes within the body, where at low levels they can cause freezing 

behaviour and at high levels they permit enhanced risk assessment and conditioning (Korte, 

2001). These strategies, however, are general trends, and individual animals might vary in their 

response. 

1.4.2 Stimuli-specific responses 

Common behavioural indicators of a fear or acute stress in dogs include: freezing, 

avoidance, escape attempts, hiding, reduced posture/cowering with ears and tail tucked, 
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trembling/shaking, yawning, salivating, panting, vocalizing, piloerection, (e.g., pacing), oral 

behaviours (e.g., lip licking), and nosing (Araujo et al., 2013; Beerda et al., 1998; Blackwell, 

2013; Engeland et al., 1990; Hydbring-Sandberg et al., 2004; Jones and Gosling, 2005; Levine et 

al., 2007). Various studies have used noise stimuli to elicit fear reactions in dogs. Siniscalchi et 

al. (2013) used playbacks of typical dog vocalizations obtained during different emotional 

contexts (disturbance, isolation, and play) and of thunderstorm sounds. These fear-provoking 

stimuli elicited hiding, running away, seeking experimenter’s attention, panting and lowering 

body posture (Siniscalchi et al., 2013). When Dreschel and Granger (2005) exposed 

thunderstorm-phobic dogs to thunderstorm sounds, panting, hiding, and vocalizing were the most 

common behaviours performed. Another study by Araujo et al. (2013) found that during 

playback of a thunderstorm recording, freezing and escape behaviour occurred. 

 Fear responses also commonly occur in response to sudden, startling stimuli (Adolphs, 

2013). For instance, after repeated sessions of exposing dogs to a conditioned alarm buzzer 

stimulus paired with an aversive unconditioned spray collar stimulus, dogs performed more 

running, whining, freezing, lip licking, panting and jumping, when presented with the 

conditioned buzzer stimulus (Ogata et al., 2006). Beerda et al. (1998) examined responses to 

stimuli that were either startling or known to be aversive, including sound blasts (110-120 dB), 

short electric shocks, a falling bag, opening of an umbrella, and physical restraint, and found that 

upon stimulation dogs performed more oral behaviours (e.g., tongue out, snout lick, swallowing, 

lip smacking), nosing, yawning, crouching, restlessness, and body shaking. Body posture was 

also reduced following presentation of all stimuli, but dogs exposed to sound stimuli had more 

substantial reductions (Beerda et al., 1998). Also, all startling stimuli associated with the 
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experimenter involved more oral behaviours and body shaking (Beerda et al., 1998).  

 In another study examining responses to novel and startling stimuli, Goddard and 

Beilharz (1984) found that stimuli such as a toy horse, party whistle, jumping behind the dog, 

and firing a pistol, elicited avoidance as the most common behaviour associated with fearfulness. 

Other studies have also found avoidance in response to novel and startling stimuli. One study 

found that novel stimuli, such as slippery plastic and parquet floors, elicited immobility and 

avoidance behaviour (Hydbring-Sandberg, et al., 2004). Also, Melzack (1952) noted that in 

response to novel stimuli dogs displayed the following four distinct fear signs: avoiding an object 

by turning the head more than 90 degrees, lowering the head, ears and body, hiding, and sitting a 

distance away from the feared object. King et al. (2003) used a novel object test (remote control 

car), and a startle test (opening umbrella) to assess fear within dogs. It was suggested that 

increased latency to approach was a response to novelty and reduced time spent near the stimulus 

was as a response to startling stimuli.  

 Dogs also sometimes show fear of humans, and their responses to humans appear to be 

similar to those performed in response to non-social stimuli. Araujo et al. (2010) found that when 

a human entered the home pen, most fearful dogs showed avoidance through reduced interaction 

and time spent near the human. Also, when determining shyness/confidence temperament in 

dogs De Meester et al. (2008) found reduced posture to be related to fear of strangers. Further, it 

has been reported that oral behaviours, such as lip licking, are fear indicators that occur more 

often in response to situations involving people, such as during physical restraint (Beerda et al., 

1998) or during exposure to a threatening approach (Firnkes et al., 2017). 

Also, environmental variability can induce stress-related behaviours, and influence 
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responses to threats. For example, Beerda et al. (1999a) discovered that in response to social and 

spatial restriction, dogs performed more autogrooming, paw lifting, vocalizations, coprophagy, 

repetitive behaviour, and had a reduced posture. In another study by Beerda et al. (2000) 

restricted dogs had more increased locomotor activity, nosing, paw lifting, urinating, and reduced 

posture. Further, when a socially and spatially restricted dog was in the presence of a human 

researcher there were more ambivalent postures, and when startled by a slamming door the 

startle response involved circling, body shaking, yawning, urinating, tail wagging, and oral 

behaviours (Beerda et al., 2000).  

In a recent study by Stellato et al. (2017) subtle fear behaviours, such as, body shaking, 

hiding, vocalizing, lip licking, paw-lifting, displacement activities (e.g., nosing) were examined 

by presenting dogs with novel social (a masked stranger) and non-social stimuli (a falling 

garbage bag) at a set distance from the dog. In contrast to other studies, the dogs could choose 

whether to approach and interact with the stimuli. Fearful dogs displayed more subtle fear-

related behaviours than non-fearful dogs only when they were encouraged to approach the 

stranger. Thus, these behaviours were deemed not reliable in assessing mild-moderate fear when 

dogs can control their level of exposure. 

1.4.3 Validating behavioural responses 

 It is important to note that when a dog is presented with a known fear-eliciting stimulus 

not all behaviours displayed are reliable and valid indicators of fear. For instance, urination and 

defecation have poor specificity, as they are prone to false positives, occurring either out of 

context of the fearful situation or without a fear-provoking stimulus present. For example, 

urination could represent scent marking, especially for aggressive animals (Plutchik, 1971). 
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Also, oral behaviours have been suggested as a valid indicator of fear only within social 

contexts, as they are more likely to be shown when experimenters or another human is present 

(Albuquerque et al., 2018; Beerda et al., 1998). Body shaking is also questionable in its validity 

in some contexts; for example, during human touch it might result from the dog adjusting its coat 

in response to being touched, potentially indicating relief rather than fear (Beerda et al., 1998). 

For valid interpretations of fear in dogs, it is likely useful to assess both behavioural and 

physiological measures, as different indicators are often interdependent and provide 

complementary information about animal welfare (Blache et al., 2011). 

If the behavioural response to known aversive stimuli co-varies with other known 

indicators of fear, this can improve confidence that the measure is a valid fear indicator. Co-

variation with other measures (e.g., cortisol) can strengthen conclusions about the validity of 

behaviour parameters, such as lowered posture and hiding (Beerda et al., 1997; Dreschel and 

Granger, 2005). For instance, due to the lack of associations between salivary cortisol and heart 

rate responses and between vocalizations and panting, Beerda et al. (1998) concluded that these 

behaviours are likely not signs of acute stress in dogs. They conclude that low posture indicates 

acute stress as it is accompanied with saliva cortisol responses (Beerda et al., 1998). Similarly, 

Beerda et al. (1999b) concluded that elevated urinary cortisol/creatinine ratios indicated chronic 

stress and so the behaviours that positively correlated with this measure, intentions to change 

state of locomotion (initial fragments dogs perform when they actually change from different 

states of movement), also indicated chronic stress. Further, stronger evidence for validation is 

provided by Beerda et al., (1997; 1998) where values co-varied at the individual dog level. For 

instance, one dog inadvertently exposed to 95 dB of noise, had both high cortisol levels, high 
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heart rate and high performance of oral behaviours, body shaking, and paw lifting (Beerda et al., 

1997). It is also suggested that due to adaptations to certain stressors and certain stimuli-specific 

responses, unchanging levels of a physiological measure, e.g., cortisol, may not exclude the 

possibility of chronic stress (Beerda et al., 1999b), and therefore caution should be made as some 

parameters are prone to false negatives (e.g., low cortisol in response to a known stressor). 

Furthermore, as indicated above, cortisol itself is not always a valid indicator of fear, therefore 

these assumptions should be interpreted with caution.   

Another approach to assessing validity of fear measures is to pharmacologically 

manipulate affective states. For example, Ley et al. (2007) assessed the validity of several 

measures of fear in response to novel and startling stimuli by using an anxiolytic 

drug, clomipramine, which has been previously shown to reduce fear in other species including 

mice and pigs. Dogs treated with this drug had a reduced latency to approach and spent more 

time near a novel and startling object (Ley et al., 2007), thereby validating the avoidance 

behaviour performed.  

1.5 Fear and stress within veterinary clinics 

 
 Factors that contribute to fear, and fear-based aggression within a veterinary setting can 

be grouped into three different categories: characteristics related to the dog, the owner, and the 

veterinary environment. 

1.5.1 Dog characteristics 

Recent research suggests that the dog’s breed group (i.e., toy breeds, mixed, hounds) is a 

predictor of fear of a veterinary examination (Edwards et al., 2019b). Similarly, when examining 



 

 

 

 

22 

medical records of a small animal practice a higher frequency of aggression towards 

veterinarians was found within the working, herding, hound, and sporting breed groups 

(Marcella, 1983). These breed groups are similar to those previously deemed to be generally 

more fearful and aggressive (Temesi et al., 2014; Duffy et al., 2008). In relation to dog sex, when 

assessing dog responses to routine physical examinations, male dogs have been reported to be 

less fearful than females (Döring et al., 2009; Stellato et al., 2019). In general, female dogs have 

been suggested as being more fearful than males (Storengen and Lingaas, 2015) and male dogs 

have been reported to be more aggressive than females (Amat et al., 2009; Borchelt, 1983; Casey 

et al., 2014; Fatjo et al., 2007; Flint et al., 2017; Gershman et al., 1994; Lund et al., 1996). Age is 

also a factor, where dogs under 2 years of age were previously reported to be less ‘fearful’ than 

older dogs (Döring et al., 2009). Also, the general relationship between small body size and 

behaviour problems (Arhant et al., 2010; McGreevy et al., 2013) is similar within a veterinary 

setting as dogs larger in weight have been reported to have lower fear of veterinary examinations 

compared to smaller dogs (Edwards et al. 2019b). This is also similar to the findings of Godbout 

et al. (2007), where large-breed puppies were reported to show less fear during an examination 

than smaller breeds.  

1.5.2 Owner characteristics 

 Previous research suggests that owner personality has an influence on dog behaviour. For 

instance, owners who are neurotic, highly anxious, negative in emotionality, or emotionally 

unstable have been found to more likely report their dog as fearful (Chopik and Weaver, 2019; 

Dodman et al., 2018) and aggressive (O’Farrell, 1995; Podberscek and Serpell, 1997). The 

manner in which owners interact with their dogs has been widely suggested to influence their 
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dog’s behaviour. For instance, the use of positive punishment techniques during training has 

been associated with behavioural and physiological indicators of stress (Deldalle and Gaunet, 

2014; Horváth et al., 2008), a reduced willingness to interact with a stranger (Rooney and 

Cowan, 2011), a reduced ability to learn (Hiby et al., 2004; Rooney and Cowan, 2011), and a 

higher prevalence of behaviour problems, including fear and aggression (Arhant et al., 2010; 

Blackwell et al., 2008; Casey et al., 2014; Herron et al., 2009; Hiby et al., 2004). In a survey 

regarding owner perceptions of dog welfare at the veterinary clinic, if owners scolded their dog 

in response to their dog displaying owner-directed aggressive, the dog was more likely to be 

aggressive towards their veterinarian (Mariti et al., 2016). 

1.5.3 Veterinary clinic stimuli 

As previously discussed, the veterinary clinic is known to elicit fear within dogs, and the 

environmental stimuli at the veterinary clinic have been suggested to contribute to this fear 

during visits. In a recent survey investigating what factors in the veterinary clinic impact animal 

welfare, veterinarians rated the following as top factors: auditory stimulation, olfactory 

stimulation, separation from the owner, novel space, and physical restraint (Dawson et al., 2016). 

In regard to auditory stimulation, common background noises within a veterinary setting include 

animals vocalizing, people talking, and mechanical sounds from equipment and other machinery. 

In two veterinary Intensive Care Units sound levels were reported to range from 68.34 dB - 

78.32 dB, reaching noise levels that are 20-200% louder than limits provided in human 

Environmental Protection Agency regulations (Fullagar et al., 2015). Dogs can detect a wider 

range of sound frequencies than humans, including ultrasonic frequencies, so they may perceive 

these sounds as even louder than humans. Olfactory stimuli in the veterinary clinic may include 
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chemical scents of cleaning agents or scents of other animals (Herron and Shreyer, 2014). Alarm 

pheromones are released by some animal species during stress, and the odor of pheromones 

secreted by the previous patient has been speculated to elicit or exacerbate dog fear response 

within the examination room (Pageat and Gaultier, 2003). It has also been suggested that visual 

stimuli, including the bright and constant lights which are typically observed in clinics, may be a 

source of stress for some animals (Morgan and Tromborg, 2007; Veranic and Jezernik 2001). 

These factors, however, have yet to be assessed in clinic.  

The novelty of the clinic environment may also be a source of fear, especially for dogs 

who are moved to different rooms during treatment, or do not visit regularly to allow adequate 

habituation. The physical environment of the clinic can also influence comfort and potentially 

influence fear. For example, examination surfaces that are cold or slippery might reduce tactile 

comfort or cause instability that induces fear (Herron and Shreyer, 2014). In addition, placement 

of the animal on unstable or elevated surfaces, like an examination table, might also cause fear.  

For example, Döring et al. (2009) found that dogs examined on a table showed more fear 

responses than dogs examined on the floor, even when a non-slip mat was used.  

Owners are often separated from their dogs during routine examinations and procedures 

and fear in dogs may develop or increase in response to this separation. Separation anxiety has 

been reported to affect 14-17% of dogs in the United States (Sherman and Mills, 2008), with 

signs indicative of stress being associated with their owner’s absence. When investigating the 

effects of a stranger approaching a dog, with and without the owner present, dogs were reported 

to growl/bark at the stranger when they were approaching regardless of owner presence, to 

vocalize more during separation, and to have a reduced heart rate when the owner was present 
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(Gácsi et al., 2013). This suggests that owner presence might influence dog responses to 

interaction with an unfamiliar person, such as a veterinarian.  

Strangers, which dogs commonly encountered within the clinic setting, are known to 

elicit fear within dogs (Araujo et al. 2010; De Meester et al., 2008). This fear has been suggested 

to motivate aggressive responses towards strangers (Duffy et al., 2008; Goodloe and Borchelt, 

1998; Hsu and Serpell, 2003; Matos et al., 2015). In particular, dogs often prefer unfamiliar 

females over males (Mariti et al., 2016), and male dogs, regardless of familiarity, have been 

previously shown to elicit more fear and aggression in dogs compared to females (Lore and 

Eisenberg, 1986).  

It has also been suggested that full-body restraint techniques (involving holding an 

animal down in one position) can cause fear. Full-body restraint has been used to model stress 

and elicit fear in various species (Buynitsky and Mostofsky, 2009; Grandin, 1997), and has also 

been used to elicit stress responses in dogs (Beerda et al., 1998; Riemer et al., 2013; Wormald et 

al., 2017). The American Veterinary Medical Association’s policy on physical restraint mandates 

the use of least restraint required to follow specific procedures in order to minimize animal 

stress, and protect personnel from injury (AVMA, 2012). The guidelines suggest that full-body 

restraint should be reserved for procedures that require this positioning for proper performance, 

such as orthopedic examinations (Herron and Shreyer, 2014). It has been suggested that invasive 

or potentially painful procedures that are conducted during veterinary visits (e.g., injections), 

might increase patient fear and lead to the development of a negative association with the clinic, 

making the animal more difficult to handle in future, subsequent appointments (Martin et al., 

2014). Full-body restraint can also cause aggression in dogs. For instance, alpha rolls, where 
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dogs are rolled onto their back and held in place, have been associated with aggressive responses 

(Herron et al., 2009). Although there are recommendations for low-stress handling techniques 

that can be used with dogs (Yin, 2009), it is unknown whether these techniques are applied in 

practice. 

1.5.4 Previous experiences  

As discussed above, early experiences influence social behaviour, stress responses 

(Spencer, 2017) and emotional well-being (Gazzano et al., 2008b), and if the previous 

experiences are negative, they can influence the potential for future aggressive responses 

(Wormald et al., 2016). If the animal has a particularly aversive experience, they can develop a 

conditioned fear response to the environment and its surrounding stimuli (e.g., the examination 

room or a white coat) with the event. This idea forms the basis of what is called the ‘white coat 

effect’, where it has been suggested that the appearance of the white coat triggers a fear response. 

Physiologically, it results in elevated blood pressure and appears to be a result of the activation 

of the sympathetic nervous system secondary to stress (Zimmerman and Frohlich, 1990). This 

effect has been detected in cats (Belew et al., 1999) and dogs (Marino et al., 2011) within a 

clinical setting. Further, animals can develop conditioned place aversion, where they learn to 

avoid or become fearful of the location where they had a negative experience (Jones and Boissy, 

2011). This is seen when animals actively avoid the area where they were exposed to a negative 

handling technique, such a full-body restraint (Grandin et al., 1986; Hutson, 1985; Moody et al., 

2019). In a study assessing responses during a standardized examination, it was discovered that 

dogs were more fearful if they had at least one negative experience at the veterinary clinic 

(Döring et al., 2009). Understanding a dog’s previous experience can benefit the veterinary staff 
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during current and future visits by informing strategies for keeping the animal calm (Edwards et 

al., 2019a). 

The frequency of exposure to the veterinary environment and veterinary-handling may 

also influence fear levels. The veterinary clinic may be perceived as novel and produce a greater 

fear response for those that visit less often, whereas it may be less fear provoking for those that 

are exposed more routinely (Petherick et al., 2009). In a survey gauging owner perception of 

their dog’s behaviour at veterinary clinics, if owners reported that their dog had not received an 

examination since they were puppies, they were at an increased risk for behaviour problems 

while at the veterinary clinic, as reported by the owner (Mariti et al., 2016).  

1.6 Strategies for reducing veterinary-related fear 

1.6.1 Modifying environmental and social stimuli  

 A number of strategies have been recommended for reducing fear in dogs during routine 

veterinary visits and procedures. As fear and stress responses rely on perception of the 

fear/stress-eliciting stimuli (Gregory, 2004; Moberg, 2000), when making the appropriate 

adjustments within the veterinary clinic to reduce fear levels, it is important to consider dogs’ 

perceptual abilities as they are vastly different than humans (Miklósi, 2007). For instance, their 

ears hear at frequencies in the ultrasonic range (67-45000 Hz) and their nose has advanced 

olfaction capacities (Miklósi, 2007). Thus, strategies to reduce stress will be most successful 

where they take into account the animal’s perceptive abilities. Strategies also need to take into 

account the level of control that animals have over their environment. Thus, fear levels may 

improve by avoiding forced exposure to stimuli and providing dogs with control over 

interactions (Edwards et al., 2019a). Also, since lack of predictability is known to reliably 
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produce fear responses in various species, including dogs (Beerda et al., 1998), fear levels may 

improve by implementing the same routine during each visit (Edwards et al., 2019a). 

To avoid fear responses to loud and novel noises, it is generally recommended that high 

noise levels be minimized through use of quiet machinery, white noise machines, or low-level 

background music (Herron and Shreyer, 2014; Lloyd, 2017; Moffat, 2008; Yin, 2009). However, 

vocalizations from other animals may also still be an issue, as the sound of a single dog barking 

can reach peak levels of 100dBA (Sales et al., 1996). Music has been used successfully to mask 

background noise and reduce indicators of stress in dogs within kennel environments (Bowman 

et al., 2015; Kogan et al., 2012; Wells et al., 2002). However, one study found that within a 

veterinary environment, playing classical music influenced owner satisfaction but not dog fear 

levels (Engler et al., 2017).  

The animal’s veterinary experience begins immediately upon entry to the clinic, and into 

the waiting room where dogs are exposed to unfamiliar people and animals. Suggestions have 

been made to improve the waiting room by blocking visibility of other unfamiliar animals and 

people by providing species-specific waiting areas, setting up space dividers, and/or draping 

towels over carriers (Hetts et al., 2004; Lloyd, 2017; Moffat, 2008; Yin, 2009). It has also been 

suggested that known fearful animals should be admitted through a side or back entrance (Herron 

and Shreyer, 2014; Moffat, 2008) and that all patients should be moved quickly through the 

waiting room to reduce stress associated with the waiting area, and to allow acclimation to the 

exam room (Engler et al., 2017; Hetts et al., 2004; Lloyd, 2017; Moffat, 2008; Yin, 2009). 

When in the examination room, it is recommended that non-slip surfaces, e.g., towels or 

yoga mats, be placed where the exam is to be completed, either on the table or the ground 
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(Herron and Shreyer, 2014; Lloyd, 2017; Yin, 2009). When animals have reduced stability and 

tactile comfort fear is likely to be influenced. For instance, slippery surfaces, such as plastic and 

parquet floors, have elicited immobility and avoidance behaviours within dogs (Hydbring-

Sandberg, et al., 2004). 

 As dogs have advanced olfaction capacities, odors in the veterinary clinic can be 

potentially aversive. For instance, it is recommended that certain scents be used sparingly, such 

as alcohol-based cleansers to wipe down surfaces and remove scents of other animals in between 

appointments (Herron and Shreyer, 2014). Also, the use of calming pheromones or particular 

scents are suggested to reduce fear levels within the clinic environment. Dog-appeasing 

pheromone (DAP) has shown to be effective in reducing dog fear and anxiety associated with 

noise (Sheppard et al., 2003), shelter environments (Tod et al., 2005), separation from their 

owner (Kim et al., 2010), and during a clinical examination (Mills et al., 2006). However, a 

systematic review examining the utility of DAP revealed that only one study showed sufficient 

evidence of its efficacy in reducing fear (Frank et al., 2010), particularly in puppies during 

training (Denenberg and Landsberg, 2008). Alternatives, such as lavender or chamomile, have 

been recommended (Herron and Shreyer, 2014) as its use in a shelter environment has resulted in 

more relaxed behaviours in dogs within their kennel enclosures (Graham et al., 2005).  

Having the owner present is a factor that may successfully reduce dog fear levels, as 

human-dog interactions are known to reduce signs of fear during exposure to an aversive event, 

such as tone-shock sequence (Lynch and McCarthy, 1969) and a novel shelter environment 

(Coppola et al., 2006; Hennessy et al., 1998; Shiverdecker et al., 2013). Also, the strength of the 

relationship between the owner and their dog is thought to dictate the influence of owner 
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presence on dog fear levels, as one study found that owners with a greater emotional attachment 

to their dog were more successful in calming their dogs during a veterinary visit (Lind et al., 

2017). Another study found that when owners were present during examinations, physical 

contact resulted in reduced canine heart rate and number of escape attempts (Csoltova et al., 

2017). However, dogs are often separated from owners during different aspects of veterinary 

care, and the impact of owner absence has not yet been examined. 

1.6.2 Adjusting handling approaches 

 A major contributor to fear and stress in dogs during veterinary visits is handling in a 

novel manner, often by unfamiliar people. In recent years there has been an increased awareness 

that high levels of restraint likely have a negative impact on dog health and welfare of dogs 

during clinic visits, and many are recommending alternative handling methods that involve less 

direct contact with the dog (Moffat, 2008; Patronek and Lacroix, 2001). Improvements can be 

made in the way that veterinary staff interact with patients during veterinary visits, from the way 

the animal is initially approached to the conduct of examinations and procedures. Initially, it is 

recommended that dogs are allowed time to acclimate to the environment before proceeding to 

the examination (Martin et al., 2014; Moffat, 2008). Then, during the initial approach staff 

should remain relaxed, and interact in an indirect and non-threatening manner, by crouching 

down, using indirect eye contact, tossing treats, and allowing the dog to approach the 

veterinarian on their own (Herron and Shreyer, 2014; Lloyd, 2007; Martin et al., 2014; Moffat, 

2008; Yin, 2009). Allowing the dog to approach provides them with control over the 

environment, which creates a positive emotional state (McGowan et al., 2014). This non-

threating method of approach is supported in the literature to reduce fear levels, as dogs 
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negatively respond to threatening approaches (Gácsi et al., 2013; Vas et al., 2005; 2008), such as 

when people encroach on the dog’s personal space by bending over or reaching a hand out.  

Palatable treats are also suggested to be readily available in every room of the clinic 

(Herron and Shreyer, 2014; Lloyd, 2017; Martin et al., 2014; Moffat, 2008; Yin, 2009), as their 

consumption is believed to assist in reducing fear levels by distracting the dog and changing the 

underlying emotional state (Crowell-Davis et al., 2003; Herron and Shreyer, 2014; Kakuma and 

Kinoshita, 2010; Levine et al., 2007; Savage, 2010; Yin, 2009). The use of food enables positive 

associations to be made with the handler and other stimuli within the clinic. Despite this, 

relatively recent data suggests that only 33% of veterinarians regularly provide treats (DVM360, 

2014). Veterinarians may avoid using treats due to potential contributions to obesity and 

associations with an increased risk of gastrointestinal upset and complications from sedation or 

anesthesia (Westlund, 2015). However, it is suggested that the benefits of providing treats 

outweigh the negative and strategies to mitigate the above risks have been recommended, such as 

using nutritionally balanced hypoallergenic options, using fluid-based treats to reduce gastric 

volume, and selecting anesthetic agents that are less likely to induce vomiting (Westlund, 2015). 

Many dogs are less likely to eat at the veterinary clinic when fearful (Lind et al., 2017), so some 

have suggested that food motivation should be increased through short periods of fasting prior to 

arrival at the clinic (Moffat, 2008; Yin, 2009).  

There are various other strategies that are recommended for improving handling, 

including: performing the exam wherever the animal is comfortable; scheduling for a quiet/slow 

day to allow for more time and to minimize background disturbance; using blankets, muzzles, 

and Elizabethan collars to reduce the level of restraint required to ensure safety; and using 
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precise handling techniques (e.g., manipulating only the desired body part) to perform minimally 

invasive restraint methods (Herron and Shreyer, 2014; Moffat, 2008; Yin, 2009). These 

strategies are designed to assist the completion of veterinary procedures, increase safety of 

veterinary staff, and accommodate patient fear levels (Herron and Shreyer, 2014). However, the 

effect of these techniques on dog fear levels during an examination have yet to be evaluated 

scientifically.   

Another strategy that is often recommended for use with dogs with higher levels of fear is 

chemical restraint, as it enables the completion of the exam while preventing the animal from 

developing negative associations with their clinic experience (Martin et al., 2014). Generally, 

recommendations suggest that a sedative or anxiolytic (e.g., trazodone, clonidine, acepromazine, 

lorazepam, diazepam) should be administered to the dog before coming into the clinic (Herron 

and Shreyer, 2014; Moffat, 2008). For example, a recent study evaluating the effects of 

trazodone in hospitalized dogs revealed fewer signs of stress 45 minutes after delivery of the 

medication in comparison to dogs not treated (Gilbert-Gregory et al., 2016). To prevent fear 

learning, it has been suggested to use phenobarbitone in combination with beta-blocker 

propranolol (Walker et al., 1997). Phenobarbitone acts at GABA receptor sites to inhibit neurons 

associated with flight/fight behaviour and reduces the significance of the formerly feared 

stimulus creating a calm and less avoidant dog (Walker et al., 1997). However, its efficacy has 

yet to be evaluated within a clinic setting. Barletta and Raffe (2016) compared behavioural 

responses and cost between physical restraint versus chemical restraint and concluded that 

chemical restraint requires less staff, less contact time, and shows trends for improved 

cooperation and behavioural responses during the appointment.  
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1.6.3 Counter-conditioning and desensitization 

Changing the animal’s underlying emotional state and in turn their association with the 

veterinary environmental stimuli and examination can be achieved through systematic 

desensitization and counter-conditioning techniques. It has been suggested that desensitization 

and counter-conditioning can be used to reduce fear associated with a variety of common 

procedures, such as injections, nail trims (Yin, 2009), and with other aspects of the veterinary 

visit, such as the examination room, carriers, and transport to the clinic (Herron and Shreyer, 

2014; Lloyd, 2017; Yin, 2009). These techniques are widely recommended to reduce fear and 

stress associated with the veterinary clinic (Herron and Shreyer, 2014; Lloyd, 2017; Simpson, 

1997; Moffat, 2008; Yeates, 2012; Yin, 2009). It has proven to be effective in reducing fear of 

specific stimuli in a variety of species, including humans (de Jong et al., 2000), rats (Thomas et 

al., 2012), horses (Christensen, 2005), and dogs (Crowell-Davis et al., 2003; Kakuma and 

Kinoshita, 2010; Levine et al., 2007; Savage, 2010). For example, to counter-condition dogs to 

thunderstorms, investigators instructed dog owners to play a recording of a thunderstorm at a 

low, non-fear inducing volume while providing palatable treats, and increases in volume were 

made gradually, only when the dog was calm (Crowell-Davis et al., 2003). Results of that study 

showed that training, in combination with the use of clomipramine and alprazolam, resulted in 

improvements in dog fear levels. Desensitization and counter-conditioning is suggested to either 

be done in the clinic with the veterinarian and/or conducted by the owner through routine 

practicing of exam-style handling and regularly visiting the veterinary clinic for food rewards 

and positive attention without receiving an examination. The aim is to form a neutral or positive 

association with stimuli in the veterinary context by pairing gradual exposure to the stimulus 
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with a palatable food reward, e.g., treats. It has been suggested that this technique is most 

effective when the animal is kept below their fear threshold, and when treats are delivered for the 

entire duration of exposure to the feared stimuli (Herron and Shreyer, 2014; Yin, 2009). Food is 

known to be an effective reinforcer in animals that are food-motivated (Fukuzawa and Hayashi, 

2013).  Food delivery during handling has been shown to reduce time and effort required to 

handle animals (Hutson, 1985), and can lead to voluntary participation in restraint by some 

species (Grandin, 1989).  

1.6.4 Effect of veterinary staff knowledge and attitudes 

Veterinary staff are required by their licensing organizations to remain up to date with 

current best practices through mandatory continuing education and to be able to identify fear and 

stress within their patients so they can appropriately modify their handling approach taken. It has 

been suggested that unnecessary force may be used if a veterinary clinic lacks a handling expert 

or if the staff are poorly trained (Patronek and Lacroix, 2001). Therefore, it is necessary for 

veterinary staff to pursue the appropriate continued education. Moreover, handler attitude is 

suggested to have an influence on the handling practices used, and on the subsequent fear levels 

of the animals being handled. For instance, research with livestock handling has found that if a 

handler has a positive attitude toward the animal, the animal is more likely to be handled with 

less force, creating a less fearful animal (Hemsworth et al., 1994; 2000; Waiblinger et al., 2002). 

If veterinary staff are able to effectively identify fear and stress in their patients, they can adopt a 

less threatening approach and use a restraint method that does not elevate the dog’s fear levels 

while keeping the handler safe (Herron and Shreyer, 2014; Hetts et al. 2004; Moffat, 2008). 

When fear signs are not properly recognized, patients may develop worse behaviour making 
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future visits more difficult (Yin, 2009) and if fearful animals are handled inappropriately, it may 

damage the relationship with the client and reduce future visits (Knesl et al., 2016). In addition to 

the veterinary staff, it is also imperative that owners are able to effectively recognize fear and 

stress within their dogs (Bahlig-Pieren and Turner, 1999; Bloom and Friedman, 2013; Flint et al., 

2018; Tami and Gallagher, 2009; Wan et al., 2012) so timely interventions can be made and 

proper care can be taken to accommodate them during their veterinary visits.   

Fear identification is taught to veterinary students and practicing veterinarians are 

required by their licensing organizations to remain up to date with current best practices through 

mandatory continuing education. In terms of continuing education, the Fear Free Certification 

(Fear Free, 2016), Low-Stress Handling University (CattleDog Publishing, 2019), and Better 

Veterinary Visits (Karen Pryor Academy, 2017) certification programs provide additional 

training in fear identification and the use of alternative handling techniques. In order for these 

recommendations to be applied in practice, it requires sufficient motivation for change from all 

individuals involved, e.g., owners, veterinary staff, business owners, and relevant governing 

bodies. Potential barriers to the implementation of the proposed strategies to reduce veterinary-

related fear include financial and time constraints, as well as a lack of evidence-based 

recommendations. Thus, successful implementation requires further research, followed by 

effective communication and knowledge transfer on optimal handling and management 

strategies. 

1.6.5 Certification programs 

Different certification programs, such as the Fear Free Certification (Fear Free, 2016), 

Low-Stress Handling University (CattleDog Publishing, 2019), and Better Veterinary Visits 
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(Karen Pryor Academy, 2017) have been created to support the adoption of strategies for 

reducing fear in dogs during veterinary care. However, these programs are largely based on 

anecdotal evidence, highlighting the need for further research in this area. A survey interviewing 

750 veterinarians report their support of these methods (DVM360, 2014). However, not all 

veterinary practices are actively implementing them; only 48% of veterinarians regularly conduct 

the examination where the animal is most comfortable, only 30% regularly recommend giving 

sedatives before a visit, and only 57% report regularly letting the dog approach on their own 

(DVM360, 2014). Therefore, there is a need for more research assessing the efficacy of these 

methods to assist veterinarians in making informed decisions about best practice.  

1.7 Conclusion 

 

This review outlined dog fear responses as a means to highlight the need for further 

evidence-based recommendations, using valid approaches and measures, to reduce dog fear 

within a veterinary setting. The review also outlined different approaches and areas where 

knowledge on efficacy is lacking in order to support best practice.  

1.8 Thesis Rationale and Objectives  

 

 Previous research has indicated that dog fear and stress during veterinary visits can 

directly impair canine welfare (Döring et al., 2009; Godbout et al., 2007; Godbout and Frank, 

2011; Lind et al., 2017; Mariti et al., 2015; 2016; Stanford, 1981), threaten the safety of 

veterinary staff (Dobratz and Smith, 2003; Jeyaretnam et al., 2000; Sanders, 1994), prevent 

completion of a proper examination (Glardon et al., 2010), negatively influence the accuracy of 
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diagnostic testing (Bragg et al., 2015; Quimby et al., 2011; van Vonderen et al., 1998), and 

reduce clinic attendance (Volk et al., 2011). There are various recommendations currently 

suggested to reduce fear during veterinary care; however, there is a lack of scientific evidence 

available to support these recommendations. Thus, the overall objective of this thesis was to 

identify strategies that are effective at reducing fear in dogs during routine veterinary visits. 

 Physical examinations are a key component of veterinary care and are performed during 

most visits to the clinic as part of routine preventive and pre-operative care, or during diagnosis 

and treatment. Various studies have found that dogs show fear during the examination portion of 

the visit to the clinic, suggesting this is an aspect of the visit where improvement is possible. The 

examination will, therefore, be the key focus for fear assessments in this thesis, using 

behavioural and physiological fear indicators previously observed in response to physical 

restraint. 

As highlighted in this literature review, there are a variety of strategies that are 

recommended for reducing dog fear during routine veterinary visits. Strategies that are most 

likely to be implemented in the clinic are those that require minimal time and effort from 

veterinary staff, and minimal financial investment by clinic owners. Thus, the focus of this thesis 

was to explore alterations that would be easy and cost-effective for clinics to implement. Also, I 

wanted to explore a variety of approaches, including adjusting the physical and social 

environment, to determine if these types of adjustments are more effective than others in 

reducing veterinary fear in dogs.   

While many environmental changes require costly renovations (e.g., species-specific 

waiting rooms, sound proof walls), others, such as reducing visibility of animals in the waiting 
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room or making adjustments in noise levels, can be accomplished at minimal cost by altering 

clinic management (Hetts et al., 2004; Lloyd, 2017; Moffat, 2008; Yin, 2009). Many dogs are 

fearful of loud noises (Araujo et al., 2013; Dreschel and Granger, 2005; Hydbring-Sandberg et 

al., 2004; Siniscalchi et al., 2013), and numerous reports have suggested that it is important to 

minimize background noise in the clinic environment to mitigate fear in dogs (Herron and 

Shreyer, 2014; Lloyd, 2017; Moffat, 2008; Yin, 2009). However, these suggestions are based on 

research examining long-term exposure in kennel environments rather than short-term exposure 

in veterinary environments. Only one study has evaluated the efficacy of masking background 

noise within a clinic environment (Engler et al., 2017), and the authors found that the use of 

classical music was not effective at influencing fear levels in dogs. Thus, my first thesis 

objective is to assess whether high levels of common background noises found in veterinary 

clinics influence dog fear responses during a routine veterinary examination.  

During veterinary care it is common for dogs to be separated from their owners for short 

periods of time for examinations and procedures, particularly when dogs are fearful and 

challenging to handle. However, during exposure to aversive situations, dogs generally show 

reduced fear responses when in the company of their owner or a familiar human (Hennessey et 

al., 1998; Shiverdecker et al., 2013; Mariti et al., 2013), and separation anxiety is a highly 

reported behaviour problem in dogs (Sherman and Mills, 2008), so this separation might result in 

increased fear for some dogs. It has also been suggested that having owners present and able to 

provide physical contact during an examination helps reduce fear levels (Csoltova et al., 2017), 

but the effect of owner separation has not been examined. Thus, my second thesis objective is to 
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determine the effect of owner presence on behavioural and physiological fear-related responses 

in dogs during a routine veterinary examination. 

While alterations to the physical and social environment can likely achieve some level of 

improvement in dog fear levels during examinations, fear in response to the examination remains 

(Csoltova, et al., 2017; Lind et al., 2017). Desensitization and counter-conditioning dogs to the 

veterinary environment and veterinary examination is widely recommended for reducing fear 

levels associated with routine clinic visits. Previous research in other contexts suggests that this 

approach should be effective, but it has yet to be formally evaluated within a veterinary context. 

As training protocols vary, it is important to assess a specific training protocol that is short-term, 

and feasible for owner completion without assistance. Thus, my third thesis objective is to assess 

the efficacy of a standardized desensitization and counter-conditioning 4-week training program 

on behavioural and physiological signs of fear during a veterinary visit.  

As treatment methods to reduce fear levels within a veterinary context can be 

challenging, prevention of the development of fear and aggression is an important goal. To 

effectively identify potential factors that lead to veterinary fear and related aggression, it is 

important to determine what characteristics or factors are associated with fearful dogs. Many 

studies have discussed factors associated with fear within veterinary clinics, such as previous 

negative experiences (Döring et al., 2009), breed, source, weight, (Edwards et al., 2019b), novel 

environments (Garnier, et al., 1990), strangers (Vas et al., 2005), owner separation (Riemer et al., 

2016), and training methods used (Mariti et al., 2016). However, these studies did not evaluate 

these factors in relation to different severities of fear and aggression and did not conduct a 

comprehensive analysis of interactions between potential risk factors. Thus, in order to support 
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future research aimed at reducing veterinary-related fear and aggression, the fourth objective of 

my thesis is to identify methods of prevention based on risk factors associated with fear and 

aggression within veterinary clinics, through the use of an online survey targeted to current dog 

owners. 

The objectives for the series of studies presented in this thesis are as follows: 

1) To determine whether dog fear responses during veterinary examinations can effectively 

be reduced by improving aspects of the physical and social environment.  

a. Hypothesis: High levels of common background noises found in veterinary clinics 

will increase fear in dogs during a routine veterinary examination (Chapter 2) 

i. Predictions: Playback of common veterinary clinic sounds (e.g., people 

talking, dogs barking, and kennel doors shutting) at peak intensities found 

in veterinary settings will increase behavioural and physiological 

indicators of fear and/or acute stress in dogs compared to those not 

exposed 

b. Hypothesis: Owner presence will reduce dog fear responses during a routine 

veterinary examination (Chapter 3) 

i. Predictions: Dogs accompanied by their owners in the examination room 

will display decreased behavioural and physiological indicators of fear 

and/or acute stress compared to those without their owners  

2) To determine whether dog fear responses during veterinary visits can effectively be 

reduced by providing counter-conditioning and desensitization training to the physical 

exam and clinic environment. 
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a. Hypothesis: The 4-week training program, involving exposure to exam-style 

handling and clinic visits, will reduce canine fears during a routine veterinary visit 

(Chapter 4) 

i. Predictions: The 4-week training program will reduce behavioural and 

physiological indicators of fear and/or acute stress during arrival at the 

clinic, and during a routine physical examination compared to those not 

exposed to training 

3) To determine risk factors associated with veterinary fear and aggression in companion 

dogs using an online survey targeted to dog owners 

a. Hypothesis: Factors related to previous veterinary experiences, breed, age, 

exposure to relevant veterinary stimuli, training methods, and factors related to 

the owner would influence dog fear and aggression scores at the veterinary clinic 

(Chapter 5) 
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2.1 Abstract 

 Veterinary visits result in behavioural and physiological signs of fear and stress for many 

companion dogs. There are a number of factors that likely contribute to this response, but little is 

known about possible effects of the acoustic environment. The aim of this study was to assess 

the effect of elevated levels of common veterinary background noises on fear-related responses 

in dogs during a routine physical examination in a veterinary setting. Testing took place in an 

examination room at a veterinary clinic and involved 33 owned companion dogs. All dogs 

received a standardized physical examination where each dog was either presented with no 

additional noise (n=16, control), or a pre-recorded noise track that included the sounds of people 

talking, dogs barking, and metal doors clanging (n=17). This noise track was played back with a 

peak sound level of 68.0 dB, which is comparable to levels previously recorded in clinic settings. 

The dogs’ behavioural responses (lip licking, yawning, reduced posture, avoidance, vocalizing, 

trembling) were scored from video by a blinded observer for each stage of the physical 

examination (i.e., head exam, lymph node palpation, body palpation, temperature assessment, 

heart rate assessment, and respiratory rate assessment). In addition, willingness to approach the 

examiner was assessed before and after the examination. For behavioural measures, generalized 

mixed models and Fisher’s exact tests were used to assess the effects of noise, exam phase, sex, 

and age, with dog as a random effect. For temperature, a general linear model was used to assess 

the effects of noise, sex, and age, and the remaining physiological measures were assessed using 

t-tests. Only respiratory rate was increased with exposure to background noise (F1,31=6.74, 

p=0.0143); no other responses were affected. However, lip licking (F5,65=4.04, p=0.003), 

avoidance (F5,158=6.36, p < 0.0001), and posture reductions (F5,158=3.55, p=0.0045) were 
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increased during some exam phases. Background noise only affected a single, physiological 

measure during a routine exam, while exam phase seemed to have a larger influence, affecting 

various behavioural measures. These results suggest that ceiling effects did not prevent proper 

assessment of responses to noise. Thus, while noise should be minimized where possible, aspects 

of the examination itself should be a key focus of future research examining methods to reduce 

stress in dogs during veterinary examinations. 

2.2 Introduction 

Based on a recent report, it is estimated that approximately 80–85% of dogs visit a 

veterinary clinic annually (Perrin, 2009; Volk et al., 2011). While regular veterinary care is 

important for maintaining dog health and welfare, it can also result in exposure to stimuli and 

situations that can have a negative impact on animal welfare. A number of factors can contribute 

to dog fear during veterinary care, including previous negative experiences resulting from pain 

and/or stress (Döring et al., 2009), exposure to novel stimuli such as people (Vas et al., 2005), 

animals, environments (Garnier et al., 1990), as well as unfamiliar handling, and isolation from 

owners (Riemer et al., 2016).  

Previous research has found that a large proportion of dogs show signs of fear in 

veterinary clinics. Stanford (1981) found that 60% of dogs entering a veterinary clinic displayed 

apprehension, and submissive postures. Similarly, in assessing fear-related behaviours across 

various stages of a veterinary exam, Döring et al. (2009) found that 78.5% of dogs were 

categorized as ‘fearful’, with most fear displayed while on the examination table during a 

standardized examination. Furthermore, fear can sometimes lead to aggression, which has been 

found in previous research in dogs when entering the clinic (Stanford, 1981) and during physical 
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examinations (Glardon et al., 2010). Fear and aggression can directly impair animal welfare and 

pose a risk to human safety in the short-term (Jeyaretnam et al., 2000), and can also have long-

term effects. For example, these negative responses can lead to inaccurate results for diagnostic 

tests (Bragg et al., 2015), prevent the completion of proper examinations (Glardon et al., 2010), 

negatively influence the health and recovery of sick and injured animals (Broadbent and 

Koschwanez, 2012), and discourage owners from seeking required care (Volk et al., 2011). 

Noise is a common fear-inducing stimulus for many dogs, thus, there is the potential for 

noise to exacerbate fear-related responses during veterinary care. Recent studies have found that 

49% of dog owners in the UK (Blackwell et al., 2005) and 23% of owners in Norway (Storengen 

and Lingaas, 2015) report that their dog is fearful of loud noises. Furthermore, negative 

responses, such as elevated cortisol and increased heart and respiratory rates have been observed 

in response to a variety of loud noises including thunderstorm sounds (Araujo et al., 2013; 

Dreschel and Granger, 2005; Siniscalchi et al., 2013), loud buzzers (Ogata et al., 2006), gun 

shots (Hydbring-Sandberg et al., 2004), alarms (Engeland et al., 1990), party whistles (Goddard 

and Beilharz, 1984), and sound blasts (Beerda et al., 1998; Haverbeke et al., 2008). Common 

background noises that are found within the veterinary clinic environment include people 

talking, animals vocalizing, and mechanical sounds from equipment and machinery, all of which 

can reach levels that might be disturbing to animals. Indeed, the sound of a single dog barking 

can reach peak levels of 100dBA (Sales et al., 1996), and peak sound levels in two veterinary 

Intensive Care Units (ICUs) were reported to be within the range of 68.34 dB–78.32 dB, 

reaching noise levels that are 20–200% louder than human Environmental Protection Agency 

regulations (Fullagar et al., 2015). In addition, dogs can detect a wider range of frequencies than 
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humans, reaching into ultrasound levels. As noise produced from mechanical equipment often 

has an ultrasound component (Downie, 2015), it is possible that dogs might perceive the 

veterinary environment to be louder than humans. The effect of high noise levels on dogs has 

been evaluated within various environments and has been found to alter experimental data from 

dogs in laboratory facilities (Baldwin et al., 2007), disrupt dog rest in veterinary ICUs (Fullagar 

et al., 2015), and reduce dog hearing ability in animal shelters (Scheifele et al., 2012). 

 Noise has been suggested as a potential contributor to animal stress during veterinary 

care, and there is the potential to reduce the impacts of noise on animals in the veterinary setting 

through practical efforts and alterations in facility design. However, no studies to date have 

assessed the effect of the acoustic environment on responses of domestic dogs during veterinary 

handling. Thus, the aim of this study was to assess whether high levels of common background 

noises found in veterinary clinics influence the responses of domestic dogs to a routine 

veterinary examination. We hypothesized that playback of common veterinary clinic sounds 

(e.g., people talking, dogs barking, and kennel doors shutting) at peak intensities found in 

veterinary settings would increase behavioural and physiological indicators of fear and/or acute 

stress in dogs compared to those not exposed. Previously determined behavioural and 

physiological indicators of fear or acute stress in dogs in response to physical restraint (Beerda et 

al., 1998) were assessed during the examination. We also assessed whether noise influenced the 

willingness of the dog to approach the investigator after the examination. Animals are likely to 

avoid approaching people and devices associated with aversive handling methods (Grandin et al., 

1986; Pajor et al., 2000, 2003; Pollard et al., 1994; Rushen, 1986), and noise might increase the 

perceived aversiveness of handling during the examination. We also hypothesized that responses 
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during the examination would be influenced by baseline responses to the veterinary environment; 

therefore, we assessed baseline responses in the examination room prior to the examination for 

inclusion in analyses. 

2.2 Methods 

2.2.1 Subjects 

 Study subjects were owned companion dogs (Canis familiaris) recruited from the 

Guelph, Ontario area using both paper and online advertisements (n=33). Interested owners 

completed a short questionnaire to assess whether the dog met all recruitment criteria. To be 

selected for participation, dogs were required to be healthy, up to date on vaccinations, and 

between 1–8 years of age, in order to avoid potential age-related confounds (Epstein et al., 

2005). In addition, owners were asked to describe any previous instances of aggression towards 

people, and to rank their dog’s degree of fearfulness using a scale from 0 to 4 (0=No fear, 

4=Extreme fear) for when their dog is approached directly in the examination room, when they 

are examined on the ground, and when they enter the examination room. Dogs were excluded 

from participation if owners indicated that they had previously shown aggressive behaviour or 

were extremely fearful (score of 4) within the veterinary clinic, in order to reduce any potential 

bite risk to the investigators and reduce welfare risks for highly fearful dogs. Out of the 33 dogs 

selected for participation, 20 were male, 13 were female, 5 were tail docked (potentially 

influencing observations of tail position), and all dogs were spayed/neutered. A variety of breeds 

were included (13 small breed dogs, 20 medium-large breed dogs; 12 mixed breeds, 21 

purebreds), with inclusion of a variety of breeds in each treatment group, and the dog’s ages 

ranged from 1 to 8 years (Table 2.1). This research was approved by the University of Guelph 
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Animal Care Committee and conformed to all federal and provincial guidelines governing use of 

animals in research (AUP #3780). 

2.2.2 Procedures 

The study was conducted at the Hill’s Pet Nutrition Primary Healthcare Centre, which is 

a primary care veterinary hospital located at the University of Guelph. Testing was conducted by 

the investigator (AS) and a handling assistant (HH), who were both female and wore white lab 

coats. Owners and their dogs arrived at the main reception and waiting area, where the handling 

assistant asked the owner to read and sign the consent form. This process took approximately 

five minutes, and during this time the assistant interacted with the test dog by speaking softly, 

offering treats, and petting when appropriate. Next, the dog was separated from the owner and 

taken to an examination room (3.56m by 2.97 m) for testing. While owners generally accompany 

their dogs during routine veterinary appointments involving examinations, dogs were separated 

from their owners for the current study to reduce the potential impacts of owner behaviour on 

dog responses. Each test dog was exposed to three phases of testing: a pre-exam approach test, a 

standardized examination, and a post-exam approach test. During the standardized examination, 

the dog was either presented with a noise treatment (n=17) or no treatment (n=16, control). Dogs 

were not exposed to the noise treatment during the pre and post-exam approach tests. The dogs 

were randomly allocated to treatment groups in a randomized block design, with sex and age 

balanced between treatment groups. Duration of testing was approximately 15 min, and all 

testing was video recorded for later scoring. 
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2.2.3 Approach test 

To determine whether dogs showed avoidance of the investigator after receiving the 

examination, each dog was assessed for their willingness to approach the investigator both before 

and after their examination. The methodology for this test was modified from a ‘stranger 

approach test’ used on cats (McCune, 1995). The handler held the dog by their side on a flat 

leash, 1.5m away from the investigator, who was crouched down, angled to the right, and 

averting their eyes to the side (Fig. 2.1). Once the handler dropped the leash, the dog had two 

minutes to approach the investigator, during which the investigator encouraged the dog to 

approach by gently calling to them. After two minutes, the investigator approached the dog in a 

crouched, indirect posture and attempted to pet the dog three times, from shoulder to base of the 

hip. If the dog approached within 0.5m of the investigator, and allowed the investigator to pet 

them three times, they were classified as ‘willing to approach’; if either of these conditions were 

not met they were classified as ‘not willing to approach’. Upon completion of the approach test, 

the dog was given one minute to explore the examination room while the investigator and 

handler stood still and off to the side. 

2.2.4 Standardized examination 

 Following acclimation, the dog received a 7-minute standardized physical examination, 

where only minimal restraint was used. The investigator was trained to correctly perform this 

examination by a fulltime primary care veterinarian with 23 years of clinical experience. The 

examination began once the handler walked the dog onto a non-slip rubber mat (0.9m by 1.2 m; 

Rubber Master Mat) placed on the floor. The examination was performed in the same manner 

and order for each dog, and consisted of the following stages: head exam, lymph node palpation, 



 

 

 

 

66 

body palpation, temperature assessment, heart rate assessment, and respiratory rate assessment. 

For the head exam, the investigator examined the dog’s eyes, by expanding the eyelids vertically, 

ears, by lifting and exposing the inside of the ears, and mouth, by lifting the dog’s lips to perform 

a modified mouth check. Lymph node palpation was completed for the mandibular and pre-

scapular lymph nodes, and body palpation included an assessment of the lower abdomen using 

gentle palpation before checking the body for lumps and bumps by moving hands over the dog’s 

body in a massage-like circular motion, from chest to hips. Once the physical portion of the 

exam was complete, physiological measures were assessed by the handler. This included 

measuring axillary temperature by placing a thermometer (American Diagnostic Corporation®, 

Onbo Electronic (Shenzhen) Co., Ltd, Shenzhen, China) under the dog’s front leg, measuring 

heart rate using a stethoscope (3M™ Littmann® Classic III™ Stethoscope, USA), and 

measuring respiratory rate by observing thoracic movements for 15 s each. Heart rate and 

respiratory rate measures were then multiplied by four to estimate the rate per minute. We 

assessed axillary temperature rather than rectal temperature for the current study to minimize 

additional stress on the test dogs. This method of assessment is commonly used for presumed 

healthy animals at this particular veterinary clinic, and one previous study has shown that 

axillary temperature correlates moderately well with rectal temperature (Gomart et al., 2014). If 

the test dog showed signs of discomfort and/or aggressive displays, e.g., growling, baring teeth, 

or high levels of avoidance, the examination was either modified or terminated. One dog was 

removed from the study due to extreme avoidance behaviour. 
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2.2.5 Auditory stimulus 

The background noise consisted of sounds that are commonly heard within a veterinary 

clinic, including, people talking, dogs barking, and metal kennel doors shutting. For dogs in the 

noise treatment group, playback of background noise started with initiation of the physical 

examination and ended when the examination was complete. Sounds were pre-recorded using 

The ZOOM H2n Handy recorder (Chiyoda-ky, Tokyo, Japan), with decibels recorded using 

SPLnFFT (Smartphone application, Murphy and King, 2016). The SPLnFFT application has 

been shown to have a good accuracy level when tested against a calibrated meter (Kardous and 

Shaw, 2014). Barking was recorded at the Guelph Humane Society, Guelph, Ontario, and 

consisted of two dogs (Coonhound mix and Australian Shepherd mix) barking both separately 

and together, with periodic sounds of whining, growling, and howling. During live recording, 

barking ranged from 48.4 to 106.9 dB. Kennel doors opening and closing were recorded at the 

Central Animal Facility, University of Guelph, and ranged from 49.9 to 86.1 dB when recorded 

live. The recording of people talking involved two to six individuals talking individually and 

together, with periods of talking at both quiet and loud levels, ranging from 37.7 dB–79.0 dB 

live.  

The volume of each track was adjusted to reach a common maximum noise level, and 

each track was trimmed and layered to create ambient background noise. To ensure the track 

resembled a realistic environment of various sound levels, one minute of noise was followed by 

five seconds of silence. The entire track was eight minutes and 56 s in duration and was long 

enough to play throughout the entire examination without looping. The final noise track was 

played on a speaker (Sony SRS-GCS10IP iPod Dock, Tokyo, Japan) at volume level 15, 
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resulting in a minimum of 33.4 dB, maximum of 80.5 dB, and LAeq (A-weighted equivalent 

continuous sound pressure level) of 68.0 dB (https://vimeo.com/345466806/9d706573aa). The 

speaker was placed on a counter 0.5m away from the location of the examination. Playback 

sound levels were determined by playing back the recordings at the levels at which they were 

originally recorded, but outside of the examination room, and measuring the resulting sound 

level in the room. These levels are similar to peak sound levels that have been previously 

recorded in veterinary environments (e.g., two veterinary ICUs with levels reaching 78.32 dB 

and 74.88 dB; Fullagar et al., 2015). Dogs in the control group received no audio track recording 

and were only exposed to ambient noise in the veterinary clinic. The design and location of the 

test room in this particular clinic minimizes carryover of background noise from kennels, other 

examination rooms, and treatment areas. Thus, ambient noise was minimal, and the control 

group was not exposed to the sounds that were present on the noise track. 

2.2.6 Data collection  

Beerda et al. (1998) previously determined that body shaking, lip licking, yawning, and 

posture reductions increase during two different forms of physical restraint (forcing the dog in a 

lying position and a rope pulling the dog’s head down). Thus, these behaviours were assessed as 

negative responses during the examination. We also assessed trembling, vocalizing, and 

avoidance as they have been widely cited as measures of fear in animals, and in dogs specifically 

(Araujo et al., 2013; Blackwell et al., 2013; Levine et al., 2007; Tami et al., 2008). All 

behaviours were scored based on an ethogram (Table 2.2).  

Testing was video recorded using two video cameras (Sony Handycam HDR-CX330, 

Sony, Japan). Behaviour during the exam was scored from video using Observer XT software 

https://vimeo.com/345466806/9d706573aa
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(Noldus Information Technology Inc, Wageningen, The Netherlands) by a single observer that 

was blind to treatment. Continuous sampling was used to score the frequency of all behaviours 

performed during each phase of the exam. Posture was scored during each phase of the exam as 

presence/absence, representing neutral/no posture reduction, and reduced posture, respectively. 

Trembling and vocalizing were live scored as presence/absence across the entire exam, as 

opposed to being assessed during each exam phase. During the pre-exam approach test, a second 

blinded observer scored behaviour (body shaking, lip licking, yawning, vocalizations, and 

reduced posture) for use as a baseline fear level. Scoring was completed using continuous 

sampling, and frequencies were calculated based on the total time that the dog was visible on 

video. Baseline responses were not initially video recorded, so were only available for 25 out of 

the 33 dogs. 

2.2.7 Statistical tests 

SAS v.9.3 (SAS Institute, Cary NC, USA) was used for all statistical analyses. For 

behavioural measures, generalized mixed models were used to assess the effects of noise, exam 

phase, sex, and age, with dog as a random effect. Manual backward selection was used to 

identify main effects in each model, with retention of variables with p < 0.05. When the main 

effects were finalized, all possible interactions were tested, and when a significant interaction 

was discovered any main effect involved was kept in the model, regardless of its significance 

level. To evaluate the fit of each model, we assessed the assumptions of each model, and to 

identify any potential outliers, we assessed residuals. For lip licking, yawning, and avoidance, 

Poisson distributions were used with duration of each exam phase as the offset, and for posture, 

binomial distributions were used. Fisher’s Exact tests were used to assess trembling and 
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vocalizing due to the small sample of dogs performing this behaviour. Lip licking, vocalizations, 

and posture models all had corresponding baseline behaviour, performed during the pre-exam 

approach test, included as a fixed effect. Body shaking was not analyzed due to the small number 

of dogs performing this behaviour. Baseline measures of yawning could not be analyzed due to 

the small number of dogs yawning before the exam, and baseline measures of trembling could 

not be analyzed as this could not be properly assessed from video recordings. 

For physiological variables (i.e., temperature, heart rate, respiratory rate), a single 

measurement was taken during the relevant phase of the examination, therefore the effect of 

exam phase was not assessed. General linear models were used to assess the effects of noise, sex, 

and age on these variables, using the same model building methods as above. For heart rate and 

respiratory rate, the models were simplified to Student’s t-tests following removal of non-

significant variables. Heart rate and respiratory rate data were skewed and were therefore log 

transformed prior to analysis; back transformed data are reported. We were unable to perform all 

procedures on certain dogs due to safety concerns, reducing the sample sizes for temperature 

(n=31) and heart rate (n=32). 

McNemar’s test was used to assess the effect of background noise on the dog’s 

willingness to approach the investigator before and after the exam (n=25). 

2.4 Results 

2.4.1 Behavioural measures 

Exposure to background noise did not influence any behavioural indicators, including lip 

licking, avoidance, vocalizations, yawning, posture reductions, and trembling (p > 0.1). Baseline 
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lip licking, vocalizations, and posture reductions during the pre-exam approach test were not 

predictive of the performance of the corresponding behaviours during the examination (p > 0.1).  

Phase of exam influenced lip licking (F5,103=6.5, p < 0.001; Fig. 2.2), and performance of 

avoidance behaviours (F5,158=6.36, p-value < 0.0001; Fig. 2.3) and posture reductions 

(F5,158=3.55, p-value= 0.0045; Fig. 2.4). Overall, lip licking and posture reductions tended to be 

lower during the physiological assessments for respiratory rate, heart rate, and temperature in 

comparison to responses during the head exam and during lymph node and body palpation. Also, 

avoidance behaviours tended to be higher during the head exam, and during temperature and 

heart rate assessment in comparison to the other phases of the exam. Further, there was a higher 

odds (95% CI) of posture reductions during the head exam (OR: 9.33, CI: 1.93–45.07), and 

during body palpation (OR: 19.54, CI: 3.58–106.73), and lymph node palpation (OR: 13.28, CI: 

2.61–67.7) in comparison to posture reductions during the respiratory rate assessment. In 

comparison to temperature assessments, there was significantly higher odds (95% CI) of posture 

reductions during lymph node palpation (OR: 6.38, CI: 1.26–32.32) and body palpation (OR: 

9.39, CI: 1.73–50.9).  

2.4.2 Physiological measures 

 Exposure to background noise resulted in an increase in median (95% CI) respiratory rate 

(60.06, 47.2–76.4) compared to no noise (38.7, 30.2–49.6; F1,31=6.74, p=0.0143), but did not 

influence temperature or heart rate (p > 0.1). 
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2.4.3 Sex and age effects 

Dog sex and age did not significantly affect any behavioural indicators during physical 

examinations. However, dog age influenced axillary temperature (F1,28=4.72, p=0.0384); 

temperature was 0.2 °C lower (CI: −0.40, −0.012) for every year increase in age. 

2.4.4 Willingness to approach 

 For dogs exposed to background noise, no difference was found in their willingness to 

approach before and after the exam (p > 0.1); 10 out of the 12 dogs remained consistent in 

whether or not they approached the investigator before and after the examination. Only one dog 

changed their approach pattern, changing from no approach to approach. Similarly, no difference 

was found for dogs exposed to no noise (p > 0.1); 9 out of 13 dogs did not change their approach 

pattern, with two dogs changing from approach to no approach, and two dogs changing from no 

approach to approach. 

2.5 Discussion 

2.5.1 Effect of background noise 

Respiratory rate was elevated in dogs exposed to background noise during a routine 

examination, suggesting that the noise stimulus had some impact on canine fear levels. Increased 

respiratory rate is a common physiological response to acute stressors (Adolphs, 2013), and 

serves to enhance oxygen supply to muscles in order to meet metabolic demands in response to a 

threat (Rogerson, 1997). For instance, when exposed to a novel clinic environment (Bragg et al., 

2015), a kennel environment (Part et al., 2014), and when exposed to fireworks (Levine et al., 

2007), dogs have a higher number of breaths per minute. It has also recently been found that cats 

show an elevated respiratory rate in response to negative handling (Moody et al., 2018). 
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However, it is also possible that the noise stimulus elicited exploratory behaviour in the dogs; 

since olfactory investigation is known to be a key component of dog exploration (Horowitz et al., 

2013), related increases in sniffing might have also led to an increased rate of respiration.  

Other than respiratory rate, no other behavioural or physiological indicators of fear and/or 

stress were affected by noise in the current study. Some of these behaviours were relatively rare, 

regardless of treatment (i.e., vocalizations and trembling), and might not have been sensitive 

enough to detect treatment effects. However, avoidance and posture reductions were common 

throughout the examination and have previously been demonstrated to increase in response to 

fear-eliciting stimuli (Beerda et al., 1998; Goddard and Beilharz, 1984; King et al., 2003). 

Furthermore, levels varied depending on exam phase, suggesting that ceiling effects were not an 

issue, at least for some of the exam phases. Thus, the current results suggest that the noise 

stimulus had only a mild effect on fear levels in the context of a physical examination.  

While respiratory rate was elevated by background noise, heart rate and temperature were 

not affected. Previous research has demonstrated increased heart rate and temperature in dogs in 

response to fear or stress-inducing stimuli, including loud, sudden noises (Beerda et al., 1997; 

Bragg et al., 2015; Hydbring-Sandberg et al., 2004; Riemer et al., 2016; Soszyński et al., 1999). 

For example, Ogata et al. (2006) demonstrated that dog heart rate and body temperature 

increased consistently in response to a loud buzzer. However, the stimuli used in the current 

study were consistent throughout the exam, and likely did not startle the dogs in the same 

manner as would be expected with sounds previously used, such as fireworks, gun shots, or 

buzzers. The current results suggest that respiratory rate is a more sensitive measure of stress in 

dogs in response to handling compared to heart rate and temperature, with similar results found 
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in cats in response to physical restraint (Moody et al., 2018). For temperature, this might have 

been due, in part, to the use of axillary measurements for assessment. Our examination 

procedures used minimal restraint methods that are commonly employed in this particular 

veterinary clinic for standard physical examinations on healthy animals. Rectal temperatures are 

more accurate for estimating core body temperature than axillary temperatures (Goic et al., 

2014); however, it has been suggested that axillary temperatures are a reasonable alternative for 

presumed healthy animals since they are less invasive and moderately correlated with rectal 

temperatures (Gomart et al., 2014). 

Willingness to approach the investigator did not change after the examination, regardless 

of exposure to background noise. This suggests that the exam was not sufficiently aversive in 

either treatment to result in a change in response. Furthermore, baseline responses to the 

veterinary environment did not influence dog responses during the examination, possibly due to 

the limited number of dogs who were assessed for baseline (n=25). 

Music has been previously used to mask background noise and reduce stress in dogs, 

particularly within kennels (Bowman et al., 2015; Kogan et al., 2012; Wells et al., 2002). 

However, a recent study reported that within a veterinary environment, classical music only 

influenced owner satisfaction during wait time and had no effect on canine anxiety levels during 

their veterinary visit (Engler and Bain, 2017). This further supports the conclusion that the 

examination itself plays a larger role in influencing dog fear levels. 

2.5.2 Phases of exam 

The current results suggest that dog fear in response to a physical examination varies with 

exam phase. Physiological assessments of respiratory rate, heart rate and axillary temperature 
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resulted in fewer behavioural responses when compared to the physical portion of the 

examination, suggesting that the physiological assessments are less negative for the dog. This 

makes sense since the physiological assessments involved only minor handling in comparison to 

the physical portions of the examination. Furthermore, previous research suggests that dogs 

display appeasement signals, such as lip licking, and averting of the head and body, when 

touched in particular areas, such as under the neck (Kuhne et al., 2012). Avoidance behaviours, 

however, occurred the most during heart rate assessment and the least during body palpation. 

Since restraint during physiological measurements was minimal, there was greater opportunity 

for the dog to avoid or successfully escape the investigator during heart rate assessment. As order 

of exam phase remained constant, it is also possible that dogs had habituated to handling by the 

end of the examination when the physiological assessments were performed, potentially 

explaining the decline in posture reductions and lip licking during these assessments. Further 

research is needed to assess whether similar results are obtained when the order of exam phase is 

randomized. 

Dog responses to the three exam phases that involved physical manipulations were 

similar in the current study. This is consistent with previous research that found dogs show no 

difference in heart rate when different body parts (e.g., body, chest, ribs, tail, and saddle) are 

groomed for eight minutes (McGreevy et al., 2015). However, a different pattern was seen for 

avoidance behaviours, which were only elevated during the head examination. Again, handling 

was more restrictive during lymph node and body palpation, whereas most dogs made attempts 

to move their head away from the investigator during head examination. 
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2.5.3 Potential limitations  

 As we were assessing the effect of the acoustic environment, it was important to keep 

extraneous sounds to a minimum during testing. The study was conducted in a fully functioning 

veterinary facility with the examination room located behind the main reception area, but at a 

distance from the treatment area. While it was impossible to avoid all external noise in this 

setting, signs were placed around the examination room to minimize disturbance, and the facility 

was relatively quiet, with minimal and infrequent auditory disturbances during testing. 

The standardized exam used in the current study is likely not fully reflective of regular 

exams, which generally vary depending on dog responses and owner concerns. The standardized 

approach, however, was necessary to achieve our research aims and it mirrored the 

recommended exam format for the clinic we were using. The use of a real clinic environment 

enabled the test dogs to be exposed to regular veterinary stimuli, thereby producing more 

generalizable results.  

 The dogs’ ages ranged from 1 to 8 years of age with dogs older than eight years old 

excluded from participation. Although the age restriction reduced the generalizability of our 

results to older populations, senior dogs were excluded from our study to avoid any physical 

and/or mental impairment factors (e.g., undiagnosed pain or cognitive dysfunction) that might 

unduly influence their responses to the examination. Dogs with a preliminary fear score of 4 

(extreme fear) were also excluded from participation for ethical and safety reasons, so our results 

can only be extrapolated to dogs ranging from no to moderate fear. However, dogs with severe 

fear would have likely been showing maximal responses during testing, negating our ability to 

assess treatment effects. Further, test dogs varied in breed and body size, and it was not possible 
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to balance these factors across treatment groups due to the voluntary nature of the recruitment 

method used. However, there was representation of various breeds and sizes in both the control 

and treatment groups. 

2.6 Conclusion 

The results of the current study suggest that background noise during a routine 

examination has a minor effect on fear and/or stress responses in companion dogs. Therefore, 

attention should be paid to reducing background noise whenever possible to reduce dog fear 

during veterinary visits and handling. However, fear-related behaviours were found to vary 

across exam stages, with most increases occurring during physical manipulations. This suggests 

that greater advances for canine welfare within the veterinary setting are likely to be made by 

improving methods used for the actual physical examination, and more research is needed in this 

area. Moreover, evidence-based strategies are needed for preventing fear in veterinary contexts; 

early exposure to relevant stimuli, including people, environments, noises, equipment, and 

handling, is likely to be important and requires further assessment in future research. 
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Table 2.1: Characteristics of dog participants (n = 33). 

Dog  Breed Age (years) Sex Noise/Control 

Addison Collie (Rough) 5 F Noise 

Bauer Shih Tzu 2  M Noise 

Boags Retriever (Labrador) 6 M Noise 

Bullwinkle Mixed Breed 6 M Noise 

Dobby Mixed Breed 2 M Noise 

Ella Chihuahua (Long Coat) 3 F Noise 

Emmy Mixed Breed 2 F Noise 

Duncan Mixed Breed 6 M Noise 

Dylan Airedale Terrier 5 M Noise 

Douglas Mixed Breed 1 M Noise 

Lexi Nova Scotia Duck Tolling Retriever 8 F Noise 

Marley Nova Scotia Duck Tolling Retriever 5 F Noise 

Mika Mixed Breed 6 F Noise 

Radar Papillon 2 M Noise 

Tilly Mixed Breed 2 F Noise 

Titan Retriever (Labrador) 7 M Noise 

Waldo Mixed Breed 5 M Noise 

Ceilidh Mixed Breed 6 F Control 

Charlie Spaniel (American Cocker) 5 M Control 

Farley Lowchen 1 M Control 

Finn Mixed Breed 1 M Control 

Merida Welsh Corgi (Pembroke) 4 F Control 

Mr. Buttons Mixed Breed 5 M Control 

Nellie Chihuahua (Long Coat) 8 F Control 

Norman Pug 6 M Control 

Phantom Dachshund (Miniature Long-Haired) 7 M Control 

Remy Shih Tzu 5 F Control 

Ruckus Bulldog 4 F Control 

Thumper Mixed Breed 2 M Control 

Tori Chihuahua (Long Coat) 7 F Control 

Tucker Nova Scotia Duck Tolling Retriever 2 M Control 

Winston Welsh Corgi (Pembroke) 6 M Control 

Zildjian Doberman Pinscher 6 M Control 
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Table 2.2: Ethogram of behaviours scored during the standardized examination and during the 

pre-exam approach test. 

 

Behaviour Description 

Reduced posture  

i. Neutral Head neutral or high, ears forward, tail high or breed specific 

position 

ii. Reduced  Head low, ears sideways, down or pinned back, tail lowered 

or tucked between bent hind legs, either still or wagging 

Avoidance* Moving head or body away from the investigator or handler,  

 attempts made to step off of the exam mat or successfully 

stepped off of the mat   

Other behaviours  

Body shaking Lateral, side to side rotation of the body about the central axis, 

with shaking of the fur 

Lip licking  Portion of the tongue moves along the upper lip 

Yawning Wide opening of mouth 

Trembling* Obvious shivering of the body 

Vocalizations Barking, growling, whining, yelping 

 

* only scored during the examination.
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Figure 2.1: The set-up for approach test, which assessed the dog’s willingness to approach the investigator before and after the 

examination. If the dog approaches within 0.5 m of the investigator and subsequently allows petting three times, they would be 

categorized as ‘willing to approach’. Otherwise they would be categorized as ‘not willing to approach’. 
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Figure 2.2:  The number of lip licks (95% CI) performed per minute during each phase of exam. 

The rate of lip licks across both treatment groups, based on the output from a mixed Poisson 

regression model, controlling for baseline number of lip licks at a mean of 2.47. Different letters 

indicating significant differences among phases of the exam at p<0.05. 

 

 

  

0

2

4

6

8

10

12

14

Head exam Lymph node
palpation

Body
palpation

Temperature Heart rate Respiratory
rate

L
ip

 li
c
k
 r

a
te

 (
p
e
r 

m
in

)

a

a

a

bc
b

ac



 

 

 

 

88 

Figure 2.3: The number of avoidance behaviours (95% CI) performed per minute during each 

phase of exam, across both treatment groups based on the results of a mixed Poisson regression 

model. Different letters indicating significant differences among phases of the exam at p<0.05. 
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Figure 2.4: The average number of posture reductions (95% CI) during each phase of exam. The 

number of posture reductions across both treatment groups, based on the results from a mixed 

logistic regression model, displaying similar number of posture reductions during the head exam, 

lymph palpation and body palpation. Different letters indicating significant differences among 

phases of the exam at p<0.05. 
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CHAPTER THREE 

Owner presence reduces indicators of dog fear during routine veterinary examinations 

 

A version of this chapter has been submitted to the 

 Journal of the American Veterinary Medical Association   

 

  

Stellato, A., Dewey, C., Widowski, T., Niel, L. In Press. Owner presence influences dog fear 

levels during routine veterinary examinations. J. Am. Vet. Med. Assoc.  
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3.1 Abstract  

Companion dogs can be fearful during veterinary visits and dogs are often separated from 

their owners for certain aspects of their visit. The effect of this separation on dog fear responses 

during veterinary visits has yet to be examined. Thus, our objective was to evaluate the influence 

of owner presence on behavioural and physiological indicators of fear during a routine physical 

exam. Owned dogs received a standardized examination with (n=16) or without (n=16) their 

owner present. The examination involved the following exam phases: head exam, lymph node 

palpation, body palpation, temperature assessment, heart rate assessment, and respiratory rate 

assessment. Behaviours indicative of fear, including reduced posture, avoidance, lip licking, 

body shaking, yawning, trembling, and vocalizing, were assessed within each examination phase, 

and physiological assessments for temperature, heart rate, and respiratory rate occurred during 

the relevant exam phase. For behavioural measures, mixed Poisson and logistic regression 

models assessed the effects of owner presence, exam phase, sex, and age, with dog as a random 

effect or repeated measure. For physiological measures, linear regression models and student t-

tests were used. When the owner was present compared to absent, dogs had a reduced rate of 

vocalizations (F1,29=19.84, p<0.0001), reduced mean temperature (F1,27=6.13, p<0.0198), and 

elevated rate of yawning (F1,30=4.25, p<0.048). Furthermore, with owners present, female dogs 

had a lower heart rate (F1,27=4.4, p<0.0455) and older dogs had a lower rate of lip licking 

(F1,28=6.39, p<0.0174). The phase of exam also influenced posture reductions (F5,150=3.49, 

p<0.0052), avoidance (F4,152=8.71, p<0.0001), escape attempts (F5,154=5.68, p<0.0001), and lip 

licking (F5,155=5.7, p<0.0001). These results suggest that owner presence reduces fear levels in 

dogs during an examination, therefore, where practical, owners should be encouraged to remain 
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with their dog during examinations. Effects of owner presence during procedures requires further 

investigation. 

3.2 Introduction 

 Veterinary care is necessary to maintain the health and welfare of companion dogs but 

has been shown to result in stress and fear in some dogs during the different stages of a 

veterinary visit, with current estimates of dogs displaying veterinary fear ranging from 10-78% 

(Edwards et al., 2019). When assessing dogs’ willingness to enter a veterinary clinic, Stanford 

(1981) reported that 60% of dogs displayed apprehension and submissive postures, and 18% 

progressed to fear-biting. In the waiting room, Mariti et al (2015) found that 53% of dogs 

displayed four or more behavioural signs of fear. Similarly, in a study by Döring et al. (2009), 

78% of dogs were categorized as ‘fearful’ across various components of a veterinary exam, with 

50% unwilling to enter the exam room, and 78% displaying reduced posture when on an 

examination table.  

Fear in the veterinary clinic can directly impair canine welfare, place veterinary staff 

safety at risk (Dobratz and Smith, 2003; Jeyaretnam, et al., 2000), and lead to incomplete and 

inaccurate examinations and diagnostic testing (Bragg et al., 2015; Glardon et al., 2010; van 

Vonderen et al., 1997). Results of a recent study suggest this fear and stress has contributed to a 

decline in veterinary attendance, with 22% of dog owners claiming they would visit the 

veterinarian more often if their dog was less stressed (Volk et al., 2011). This veterinary fear 

likely results from previous negative experiences during visits (Döring et al., 2009), unfamiliar 

or uncomfortable handling, and exposure to various unfamiliar stimuli in the clinic environment. 

In addition, fear in dogs might arise from or be exacerbated by separation of the dog from its 
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owner. While routine examinations are generally conducted with the owner present in the 

examination room, it is common for more challenging animals to be removed to treatment areas 

for examinations and procedures. In a recent survey, animal welfare experts highlighted 

separation from owners as a key factor likely to impact animal welfare during veterinary visits 

(Dawson et al., 2016). 

Positive dog-owner interactions have been associated with indicators related to reduced 

stress levels, including release of oxytocin and dopamine, and reductions in blood pressure 

(Odendaal and Meintie, 2003). For example, dogs release oxytocin during social interactions 

with their owner or a familiar human that involve eye gazing (Nagasawa, 2015), and during 

reunion after time apart (Rehn et al., 2014). Human-dog interactions have also been found to 

reduce behavioural and physiological signs of fear in dogs during an aversive or stressful event. 

For instance, during dog exposure to a tone-shock sequence, petting has been found to reduce 

heart rate, altering a previously established conditioned tachycardic response (Lynch and 

McCarthy, 1967). Moreover, in a novel shelter environment when receiving human interaction, 

such as petting and playing, dogs had lower cortisol levels (Coppola et al., 2006; Hennessey et 

al., 1998; Shiverdecker et al., 2013) and reduced behavioural signs of stress, e.g., vocalizing and 

panting (Hennessey et al., 1998; Shiverdecker et al., 2013). The potential buffering effects of dog 

owners is further shown in research suggesting that owners act as a secure base. During a strange 

situation test, dogs in one study were more likely to display social play and explorative 

behaviour when in the presence of their owner compared to their absence, where there was more 

whining and orientation towards the door (Mariti et al., 2013). Thus, previous research suggests 
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that owner presence can be effective in alleviating fear in dogs during common aversive 

situations.  

Additionally, some dogs display separation-related behaviours when their owners are 

absent. Signs of separation distress commonly include inappropriate elimination, destructiveness, 

hyper-salivation, and vocalization (Overall et al., 2001; Sherman and Mills, 2008). Sherman and 

Mills (2008) cite market research surveys suggesting that 14% to 17% of dogs in the United 

States show signs of separation anxiety, and 17.2% of Finnish dog owners reported their dog had 

separation anxiety (Tiira et al., 2016). Furthermore, when dogs, in general, are separated from 

their owners they display elevated stress responses, such as lowered surface temperature of their 

extremities (Riemer et al., 2016). Thus, fear and stress in the clinic environment might be 

increased by owner separation, particularly for animals with pre-existing separation-related 

issues.  

The strength of the relationship between the owner and their dog has the potential to 

impact the influence owners have on dog fear levels during a veterinary visit. For instance, based 

on veterinarian assessment of owner attachment to their dog, owners with greater emotional 

attachment were found to be more successful in calming their dogs (Lind et al., 2017). 

Furthermore, Csoltva et al. (2017) examined dog responses to a veterinary exam and found that 

dogs had a lower heart rate and fewer escape attempts when the owner was present and able to 

make physical contact with their dog, in comparison to when the owner was present but not 

interacting. Thus, owner interactions seem to be effective at reducing dog stress in this context; 

however, the influence of owner absence has not yet been assessed.  

The aim of this study was to determine the effect of owner presence on behavioural and 
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physiological fear-related responses in dogs during a routine veterinary examination. We 

hypothesized that owner presence would reduce canine fear during a routine veterinary 

examination, and predicted that dogs accompanied by their owners in the examination room 

would display decreased behavioural and physiological indicators of fear.  

3.3 Materials and Methods 

3.3.1 Subjects  

Owned companion dogs (Canis familiaris) (n = 32) were recruited from the general 

public for participation. To be selected for participation, dogs were required to be healthy, up to 

date on vaccinations, and between 1–8 years of age; the age restriction was intended to prevent 

senior-related confounds (Epstein et al., 2005). Dogs were not eligible to participate if owners 

indicated in the preliminary recruitment questionnaire that they had previously shown aggressive 

behaviour or were extremely fearful (5-point scale ranging from 0 to 4, dogs scoring 4 were 

removed) within the veterinary clinic, in order to reduce potential bite risk to the investigators 

and reduce welfare risks for highly fearful dogs. From the sample of dogs selected for 

participation, 19 were male, 13 were female, 5 were tail docked (potentially affecting tail 

position observations), all dogs were spayed/neutered, and a variety of breeds were included (13 

small breed dogs, 19 medium-large breed dogs, 11 mixed breeds, 21 purebreds; Table 3.1) There 

were 28 dog owners who participated (25 female and 3 male), with two males in the owner 

present group and one male in the owner absent group. Also, four owners (3 female and 1 male) 

had multiple dogs participate in the study, with one female owner present for two of their three 

dogs’ examinations. This research was approved by the University of Guelph Animal Care 
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Committee and conformed to all federal and provincial guidelines governing use of animals in 

research (AUP #3780). 

3.3.2 Procedures 

The study was conducted in an examination room within a working veterinary facility, 

the Smith Lane Animal Hospital at the Ontario Veterinary College, University of Guelph. This 

allowed us to expose the test dogs to a real clinic environment, with all accompanying veterinary 

stimuli. Testing was conducted by one of the authors (ACS) and a handling assistant; both were 

female and wore white lab coats throughout testing. Each dog was exposed to a standardized 

examination, where the dog was either accompanied by its owner (n=16) or was not (n=16, 

control). Each dog was exposed to two phases of testing: an acclimation period and a 

standardized examination. The dogs were randomly allocated to treatment groups in a 

randomized block design, with sex and age of dogs balanced between treatment groups. Owner 

sex could not be balanced between groups due to the nature of recruitment. Duration of testing 

was approximately 15 minutes, and all testing was video recorded for later analysis. 

3.3.3 Acclimation period 

 Owners and dogs arrived at the main reception area, where the handling assistant 

explained the protocol to the dog owner. During this time the assistant was able to interact with 

the test dog, by speaking softly, offering treats, and petting when appropriate. After this initial 

introduction, the owner and their dog were taken to an examination room (3.56 m by 2.97 m), the 

doors were closed, and the owner was instructed to drop the leash. The dog was given one 

minute to acclimate to the room, and during this time the owner signed the consent form while 

the investigator and handler stood still and off to the side, without interacting directly with the 
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dog. After the acclimation period, the owner either remained in the room or was asked to leave, 

depending on their assigned treatment group.  

3.3.4 Standardized examination 

Each dog completed a 7-minute standardized physical examination described in further 

detail in Stellato et al. (2019). The standardized examination procedure allowed for direct and 

unbiased comparisons between treatments. The examination occurred on the ground, and began 

when the dog’s feet were placed on a non-slip rubber mat (0.9 m by 1.2 m; Rubber Master Mat). 

For the owner present treatment, the owner was asked to walk the dog onto the mat, and then to 

sit on a chair placed immediately beside the dog (the edge of the chair was 0.22 m away from the 

mat). Dogs in the owner absent treatment were walked onto the mat by the investigator. The 

investigator then conducted the examination in a pre-determined and standardized order; she 

examined the dog’s eyes and ears, and lifted the dog’s lips to perform a modified mouth check 

(head exam); palpated the mandibular lymph nodes and pre-scapular lymph nodes (lymph node 

palpation); and also palpated the abdomen before checking for abnormal masses and body 

condition by moving hands over the dog’s body (body palpation). The physiological measures 

were then assessed by the investigator, while the handler minimally held the dog in place. This 

included measuring axillary temperature using a digital thermometer (American Diagnostic 

Corporation®), as well as measuring heart rate using a stethoscope (3M™ 200 Littmann® 

Classic III™ Stethoscope) and assessing respiratory rate by visual inspection (Table 3.2). 

Axillary temperature rather than rectal temperature was assessed in order to prevent undue stress 

on the test dogs. This form of temperature assessment is commonly used for wellness exams at 

this particular veterinary clinic, and axillary temperature measures have previously been shown 



 

 

 

 

98 

to correlate well with rectal temperature (Gomart et al., 2014). If the test dog showed signs of 

excessive discomfort and/or aggressive displays, e.g., vigorous avoidance attempts or growling 

and teeth-baring, the examination was either modified or terminated. One dog was removed from 

the owner present treatment group due to a high number of escape attempts, which prevented 

completion of the exam. Modifications to the examination involved progressing through the 

steps more slowly, and conducting the exam where the dog was most comfortable, i.e., one dog 

preferred to lie down. 

3.3.5 Owner presence 

During the examination, dog owners were instructed to remain sitting on the chair, 

holding the end of the leash. They were instructed to refrain from assisting with any handling, 

and to withhold any comments or questions for the investigators until the end of the study in 

order to maintain standardization and control of the examination. However, they were located 

immediately beside the dog, and permitted to behave as naturally as possible towards their dog 

by petting and talking to them as they would normally.  

3.3.6 Data collection  

All testing was video recorded using two video cameras (Sony Handycam HDR-CX330, 

Sony, Japan), with one positioned in front of the dog (1.1 m away from mat) and the other raised 

and pointed downwards capturing the back of the dog. An ethogram developed for a previous 

study (Stellato et al., 2019) was used to code all behaviours (Table 3.2). A third individual, who 

was blind to the study hypothesis, performed behaviour scoring using Observer XT software 

(Noldus Information Technology Inc). Continuous sampling was used to score the frequency of 

all behaviours, with the exception of posture, which was scored as presence/absence during each 
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portion of the exam (head exam, lymph node palpation, body palpation, temperature assessment, 

heart rate assessment, and respiratory rate assessment). Reduced posture was scored if it 

occurred at any time during the examination. In addition, trembling was live scored as 

presence/absence across the entire exam, as this response could not be properly assessed from 

video recordings. Owner contact, including physical and verbal interactions, was also assessed as 

presence/absence across the entire examination. 

3.3.7 Statistical tests 

For behavioural measures, generalized mixed models were used to assess the effects of 

owner presence, exam phase, sex, and age, with dog as a random effect or repeated measure, 

depending on Akaike information criteria. Main effects in each model were identified using 

manual backward selection, with variables retained with a p-value < 0.05. After main effects 

were finalized, all possible interactions were tested, and any main effect involved in a significant 

interaction was retained in the model, regardless of its significance level. For all statistical 

models, normality was assessed and model assumptions were adequately met. Residuals were 

assessed to identify any outliers, with two outliers removed for particular analyses (one for 

yawning, one for heart rate) due to potential data recording errors to improve model fit. For lip 

licking, yawning, vocalizing, avoidance, and escape, Poisson distributions were used for analysis 

with the duration of each exam phase included as the offset. For posture, binary logistic 

distributions were used for analysis. Body shaking, and trembling were not analyzed due to the 

small number of dogs performing these behaviours.  

For physiological measures (i.e., temperature, heart rate, respiratory rate) the effect of 

exam phase could not be assessed, as a single measurement was taken during the relevant phase. 
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A general linear model was used to assess the effects of owner presence, sex, and age on these 

measures, using the same model building methods and diagnostic techniques as above. For 

respiratory rate, the model was simplified to a Student’s t-tests upon removal of non-significant 

variables.  

Generalized mixed models were also used to assess the effects of owner contact (touch 

[n=1], talk [n=3], touch & talk [n=8], no contact [n=4], absent [n=16, control group]), with dog 

as a random effect or repeated measure, depending on Akaike information criteria. Due to 

limited degrees freedom, we were only able to assess yawning and lip licking using Poisson 

distributions, posture using binary logistic distributions, and physiological measures using 

general linear models. All analyses were performed with SAS v.9.3 (SAS Institute, Cary NC, 

USA).  

3.4 Results  

3.4.1 Behavioural measures 

When owners were present, dogs had a reduced mean rate (95% CI) of vocalizations, 

with only 0.11 vocalizations per minute (0.03, 0.39) compared to 1.84 per minute (1.2, 2.8) when 

the owners were absent (F1,29=19.84, p<0.0001). In contrast, owner presence resulted in an 

elevated rate of yawning (95% CI) of 0.24 per minute (0.09, 0.68) compared to 0.046 per minute 

(0.01, 0.21) when the owners were absent (F1,30=4.25, p<0.048). Owner presence also influenced 

the rate of lip licking through an interaction with age (F1,28=6.39, p<0.017, Figure 3.1); the rate 

of lip licking was relatively stable across different dog ages when the owner was absent, but 

when the owner was present, the rate of lip licking decreased as age increased, where older dogs 

produced less lip licks and younger dogs produced more. The performance of posture reductions 
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(p=0.95), avoidance (p=0.17) or escape (p=0.07) behaviours did not significantly differ across 

treatment groups. Furthermore, owner contact with the dog during the examination did not 

significantly influence the rate of lip licking (p=0.5), the rate of yawning (p=0.083), or 

performance of posture reductions (p=0.53). 

3.4.2 Physiological measures  

Mean temperature (95% CI) was lower in dogs with their owner present 37.2C (36.7, 

37.7) in comparison to dogs whose owners were absent at 38.0C (37.5, 38.5; F1,27=6.13, 

p<0.02). Owner presence also affected heart rate through an interaction with dog sex (F1,27=4.4, 

p<0.046), where female dogs without their owners had the highest heart rate at 112 beats per 

minute compared to both male and females with their owners and to males without their owners. 

Male dogs maintained relatively consistent heart rates regardless of owner presence (Figure 3.2). 

There was no significant difference in respiratory rate between treatment groups (mean, [95% 

CI]; owner present: 54.3 [40.4, 68.1], owner absent: 46 [32.2, 60]; p=0.39). In addition, owner 

physical contact with the dog during the examination did not significantly influence temperature 

(p=0.2), heart rate (p=0.15), or respiratory rate (p=0.6).   

3.4.3 Age and sex effects 

Age had a quadratic relationship with temperature (F1,27=4.35, p<0.047), with model 

estimates indicating 3-year-old dogs had the highest temperature. Females had higher mean 

temperatures (95% CI) at 38.1C (37.5-38.6), compared to males with a mean temperature of 

37.2C (36.7, 37.6; F1,27=6.6, p<0.016). Females also had a higher mean rate (95% CI) of 
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vocalizations, at 0.82 per minute (0.39, 1.7), compared to 0.24 per minute (0.1, 0.55) for males 

(F1,29=14.04, p<0.0008).  

3.4.4 Exam phase effects 

The phase of exam influenced lip licking (F5,155=5.7, p<0.0001), avoidance (F4,152=8.71, 

p<0.0001), escape attempts (F5,155=5.58, p<0.0001), and posture reductions (F5,150=3.49, 

p<0.0052). Most fear-related behaviours, including lip licking (Figure 3.3A), reduced posture 

(Figure 3.3B), and avoidance (Figure 3.3C), occurred at higher rates during the first three phases 

of the exam (i.e., head exam, lymph node palpation, body palpation versus temperature 

assessment, heart rate assessment, respiratory rate assessment). However, the rate of escape 

attempts was highest during the assessment of respiratory rate (Figure 3.3C). Also, there were 

higher odds (95% CI) of reduced postures during body palpation compared to during temperature 

assessment (OR: 3.06 [1.48, 6.32]), heart rate assessment (OR: 2.69 [1.28, 5.63]), and respiratory 

rate assessment (OR: 3.51 [1.57, 7.88]). Similarly, there were higher odds (95% CI) of posture 

reductions during lymph node palpation compared to during temperature assessment (OR: 2.55 

[1.25, 5.20]), heart rate assessment (OR: 2.24 [1.04, 4.81]), and respiratory rate assessment (OR: 

2.92 [1.50, 5.69]).  

3.5 Discussion 

3.5.1 Effect of owner presence 

We hypothesized that owner presence would reduce fear in dogs during a veterinary 

examination, and overall the current results support this hypothesis. Both behavioural and 

physiological measures of fear and anxiety, including vocalizations, temperature, and heart rate 

(in females), were reduced when owners were present during an examination. In previous studies 
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dogs have been found to whine and bark during anticipation of an aversive event (Solomon and 

Wynne, 1953), and vocalizations are a key diagnostic feature of separation anxiety (McCrave, 

1991; Overall et al., 2001; Sherman, 2008). Exposure to stressors is also widely known to 

activate the sympathetic nervous system, resulting in physiological changes including increases 

in body temperature and heart rate (Stewart et al., 2005), and these responses have been 

confirmed in dogs. For example, increases in heart rate and temperature have been observed in 

dogs during conditioning with aversive shocks (Ogata et al., 2006). Thus, these responses 

suggest that owner presence during examinations positively impacts dog welfare. However, more 

extreme responses, such as posture reductions and avoidance and escape behaviors were not 

influenced by owner presence, suggesting it is a relatively subtle effect.  

There are two possible explanations for the influence of owners on dog responses in the 

current study; first, owners might have reduced dog fear levels during the examination through 

social buffering (Mariti et al., 2013), and second, the owners leaving the examination room 

might have elicited separation-related behaviours in some dogs and increased their fear levels. 

For example, vocalizations, particularly barking and whining, are a widely reported behavioural 

indicator of separation anxiety (McCrave, 1991; Overall et al., 2001; Sherman, 2008). Thus, the 

elevated rate of vocalizations performed by dogs in the absence of their owners might have been 

a sign of separation anxiety. Regardless of the reason, the current results suggest that owner 

presence during the examination is beneficial. 

While most of the current findings suggest a reduction in dog fear with the owner present, 

yawning was actually elevated when the owner was in the room for the examination. Csoltova et 

al. (2017) found that dogs show increased rates of yawning when owners were present and able 
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to provide physical contact during an examination, in comparison to when the owner was present 

but not physically interacting with the dog. Furthermore, Hennessy et al. (1998) found that when 

shelter dogs were petted by a female upon removal from their cage, they yawned more, sought 

contact with the person, and adopted a more relaxed posture compared to those that received no 

interaction. Similar results have also been observed during dog-dog interactions; when yawning 

was assessed during interactions between familiar and unfamiliar dogs, it was found to be 

displayed more towards familiar dogs (Mariti et al., 2017). Thus, yawning might be acting as a 

social signal during interactions between the dog and the owner during the examination. Dogs 

have been shown to perform yawning during exposure to stressful stimuli, such as forced 

physical restraint (Beerda et al., 1998), and some have suggested that it is as an appeasement 

signal to deescalate a threat (Rugaas, 2006). Further studies investigating the function of 

yawning are needed to fully understand this response. 

3.5.2 Age and sex effects 

Female dogs in the current study were found to have higher temperatures and 

vocalization rates than male dogs, regardless of treatment, and heart rate was also higher in 

females in the treatment group with the owner absent. A previous study reported that heart rate 

measures during examinations do not differ between sexes (Ferasin et al., 2010), and we are not 

aware of any other studies indicating that baseline measures for these variables are consistently 

higher in female dogs; this suggests that these differences are due to increased fear in female 

dogs in response to the examination. Studies examining sex differences in the development of 

separation anxiety have shown variable results, with some suggesting no sex differences 

(Flannigan and Dodman, 2001; Gaultier et al., 2005; Overall et al., 2001; Simpson et al., 2007; 
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Voith et al., 1996; Wright and Nesselrote, 1987) and others suggesting a greater representation of 

males (King et al., 2000; Podberscek et al., 1999; Takeuchi et al., 2000). However, when 

assessing chronic and acute stress in response to environmental social and spatial changes, 

females have generally been found to display more pronounced posture reductions and cortisol 

responses (Beerda et al., 1998, 1999a, 1999b, 2000; Garnier et al., 1990), suggesting a greater 

fear response compared to males. Sample sizes for the current study were relatively small, so 

further research is necessary to explore the potential for sex differences in this context. 

Older dogs in the current study had a lower rate of lip licking when owners were present, 

suggesting that they are more positively influenced by owner presence when faced with a 

stressful situation. Previous research looking at attachment behaviours in older dogs (greater or 

equal to seven years old) found that they were more responsive during the stranger situation test 

(Mangillo et al., 2013). For example, older dogs had elevated cortisol and showed less interest in 

a stranger when separated from their owners (Mangillo et al., 2013). Similar results were also 

found in a longitudinal study by Valescchi et al. (2010), where older dogs displayed less 

comfort-seeking behaviours towards a stranger in the absence of their owner and more contact-

seeking behaviours towards their owners. However, for young dogs there was an increase in lip 

licking when their owner was present. It is possible that older dogs have established a stronger 

owner-dog relationship over time, but this does not explain the increase in lip licking with the 

owner present versus absent. Therefore, these findings for lip licking should be interpreted with 

caution, and further research examining age effects on dog responses to veterinary care is 

warranted.  
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3.5.3 Exam phase effects  

A number of different studies have established that dogs display signs of fear during 

physical examinations (Döring et al., 2009; Godbout et al., 2007; Stanford, 1981), and recent 

results suggest that dog’s display varying levels of fear responses to specific phases of an 

examination. Stellato et al. (2019) assessed canine responses to elevated background noise 

during veterinary examinations, and similar to the current study, observed more fear responses 

during the physical phases of the examination (head exam, lymph node palpation, and body 

palpation). In the current study most of the escape attempts occurred during respiratory rate 

assessment with no dogs showing avoidance during this phase; this makes sense and is likely not 

indicative of fear since dogs had minimum handling and no equipment in place to avoid or 

prevent escape during this phase. However, the order of examination was consistent across both 

of these studies, and further research is necessary to determine whether the variability is due to 

the overall progression of the exam, or due to responses to specific exam phases. Importantly, the 

variability in fear responses across exam phases demonstrates that dogs were not at their 

maximum fear levels when owners were present, so there was the potential for an increase in 

response during separation. This suggests ceiling effects were not a major concern for this 

current study.  

3.5.4 Potential limitations 

Owners were instructed to behave as they normally would during the examination, 

without partaking in handling, and as such, they did not routinely or consistently pet their dog. 

Csoltova et al. (2017) found that physical and verbal interactions with the dog were important in 

reducing stress-related behaviours during an examination. In contrast to these previous results, 
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fear measures in the current study were not influenced by how the owner interacted with their 

dog, whether it be through physical touch, talking, or both. However, the number of owners who 

fell within each type of contact group was relatively small for the current study, so there was 

likely insufficient power to detect differences.  

Dogs who were aged 1-8 years old were recruited for this study, excluding dogs older 

than eight years old from participation. While the age restriction reduced the generalizability of 

our results to senior dogs, the decision to exclude these dogs was important to avoid introducing 

any physical (e.g., chronic pain) and/or mental (e.g., cognitive dysfunction) impairment that 

might confound responses to the examination. Also, dogs with a fear score of 4 (extreme fear) 

were excluded for ethical and safety reasons, to prevent imposing further stress on these dogs 

and introducing risk of injury to the investigators. However, as these dogs were likely at their 

maximal level of fear, it is also unlikely that a treatment effect would have been detected. In 

addition, it was not possible to balance breed and body size across treatment groups due to the 

voluntary nature of the recruitment method used. While physiological variables, such as heart 

rate, can be influenced by body size, both the control and treatment groups had fairly well 

distributed representation of various breeds and sizes, and it is therefore unlikely that this had a 

major impact on the results reported. 

In contrast to other studies that detected a change in canine respiratory rate in response to 

a clinic environment (Riemer at al., 2016) and to background noise during an examination 

(Stellato et al., 2019), respiratory rate was not impacted by the presence of the owner in the 

current study. This might be explained, in part, by panting in some of the dogs during assessment 

of this variable. While this could have been prevented by closing the dog’s mouth during 
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assessment, we chose not to do this to avoid causing additional stress. In addition, physiological 

variables were only assessed at a single time point during the examination. Since these measures 

likely varied across the different phases of the examination, they represent the response to that 

particular manipulation and are not fully representative of the dog’s experience throughout the 

examination.   

Owner gender is thought to influence dog behaviour (Bennett and Rohlf, 2007; Dodman, 

et al., 2018; Kubinyi et al., 2009), and we only had three male owners participate; thus, our 

results may not be generalizable to male owners. Also, four owners had more than one of their 

dogs participate in the study. For three of these owners, their dogs were randomly assigned to 

each treatment group, but in one case the owner was present in the examination room for two of 

their three dogs’ examinations. Due to the small number of owners who had multiple dogs, it is 

unlikely that household effects or owner behaviour would have influenced our results.  

3.6 Conclusion 

The current study suggests that owner presence during a routine examination has positive 

effects on both behavioural and physiological fear responses in companion dogs. Owners should 

therefore be encouraged to remain with their dog during routine veterinary examinations. 

However, it is important to acknowledge that owner presence also has the potential to negatively 

influence dogs in some cases. It has been suggested that dogs can become more fearful when 

their owner is nervous, either directly through social referencing (Merola et al., 2012), or due to 

changes in owner behaviour that impact dog anxiety (D’Aniello et al., 2018). Thus, owners 

should be encouraged to remain with their dog during routine veterinary examinations and/or 

procedures whenever possible, but further research is needed to examine the influence of owner 
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anxiety within this context, and in-clinic decisions should made on a per dog basis, taking into 

consideration owner anxiety levels. Despite owners playing an active role in reducing fear levels, 

fear is still elicited from the examination itself regardless of owner presence. Thus, further 

research is necessary to improve examination methods and to determine the efficacy of early 

socialization to relevant veterinary stimuli and training methods in reducing dog fear in response 

to the veterinary clinic.  
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Table 3.1: Characteristics of dog participants. 

Dog Breed Age (years) Sex Owner 

Present/Absent 

Bauer Shih Tzu 2 M Absent 

Boags Retriever (Labrador) 6 M Absent 

Ceilidh Mixed Breed (Australian Shepherd)  6 F Absent 

Dobby Mixed Breed (Potcake) 2 M Absent 

Dylan Airedale Terrier 5 M Absent 

Farley Lowchen 1 M Absent 

Finn Mixed Breed (Border collie) 1 M Absent 

Lexi Australian Shepherd 8 F Absent 

Merida Welsh Corgi (Pembroke) 4 F Absent 

Mr. Buttons Mixed Breed (Cocker spaniel) 5 M Absent 

Norman Pug 6 M Absent 

Phantom Dachshund (Miniature Long-Haired) 7 M Absent 

Ruckus Bulldog 4 F Absent 

Spot Chihuahua (Long Coat) 8 F Absent 

Tori Chihuahua (Long Coat) 7 F Absent 

Winston Welsh Corgi (Pembroke) 6 M Absent 

Addison Collie (Rough) 5 F Present 

Blaze Mixed Breed 1 F Present 

Bullwinkle Mixed Breed (Labrador) 6 M Present 

Charlie Spaniel (American Cocker) 5 M Present 

Duncan Mixed Breed (Shepherd) 6 M Present 

Ella Chihuahua (Long Coat) 3 F Present 

Marley Nova Scotia Duck Toller 5 F Present 

Mika Mixed Breed (Whippet) 6 F Present 

Nellie Chihuahua (Long Coat) 8 F Present 

Radar Papillon 2 M Present 

Thumper Mixed Breed (Boxer) 2 M Present 

Tilly Mixed Breed (Labrador) 2 F Present 

Titan Retriever (Labrador) 7 M Present 

Tucker Nova Scotia Duck Toller 2 M Present 

Waldo Mixed Breed (Labrador) 5 M Present 

Zildjian Doberman Pinscher 6 M Present 
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Table 3.2: Physiological and behavioural measures assessed for owners and dogs during the 

standardized examination. 

 

Subject Category Measure Description 

Dog  
  

 Behavioral   

 Posture i. Neutral Head neutral or high, ears forward, tail high or 

breed specific position 

ii. Reduced  Head low, ears sideways, down or pinned back, 

tail lowered or tucked between bent hind legs, 

either still or wagging 

    

 Aversion 

behaviors 

Avoidance  Moving/manipulating head or body away from the 

investigator or handler 

 

Escape Attempts made to step off of the exam mat or 

successfully stepped off of the mat   

    

 Other 

behaviours 

Body shaking Lateral, side to side rotation of the body about the 

central axis, with shaking of the fur 

Lip licking  Portion of the tongue moves along the upper lip 

Yawning Wide opening of mouth 

Trembling Obvious shivering of the body 

Vocalizations Barking, growling, whining, yelping 

    

 Physiological   

  Axillary 

temperature 

Thermometer placed under the dog’s front leg until 

the thermometer beeped (approximately 60 sec) 

  Heart rate1 Auscultated the heart using stethoscope for 15 sec 

  Respiratory 

rate1 

Observed thoracic movements for 15 sec 

Owner Contact 
  

  Physical  Owner solicited physical contact, petting or 

touching their dog 

  Verbal Owner spoke to their dog 
1 Measures were then multiplied by four to estimate the rate per minute. 
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Figure 3.1: Interaction between owner presence and dog age from a mixed Poisson regression 

model, showing a positive correlation between lip licking and age when the owner is absent 

(gray) and a negative correlation when the owner is present (black) during a physical 

examination.  
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Figure 3.2: Interaction of owner presence and dog sex from a linear regression model displaying 

female (gray) and male (white) dog differences in heart rate beats per minute (95% CI) during a 

physical examination with or without the owner present; * p<0.005. 
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Figure 3.3: Displaying the rate of lip licks (A), proportion of posture reductions (B), and rate of 

avoidance and escape behaviours (C) (95% CI) performed during each phase of physical 

examination, with different letters indicating significant difference at p<0.05. Responses are 

combined for treatment groups with and without the owner present during the examination. 
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CHAPTER FOUR 

Effect of a standardized 4-week desensitization and counter-conditioning training program 

on pre-existing veterinary fear in companion dogs 

 

A version of this chapter is in preparation to be submitted to a special issue, in Animals, 

Fundamentals of Clinical Animal Behaviour. 
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4.1 Abstract  

Many dogs show signs of fear during routine veterinary appointments. Learning theory 

suggests that training with desensitization and counter-conditioning should be effective at 

reducing this fear, and these training methods are widely recommended for treating affected 

dogs. However, no studies to date have examined the efficacy of these techniques for reducing 

veterinary fear in companion dogs. We therefore assessed the effect of a standardized 4-week 

training program involving desensitization and counter-conditioning on behavioural and 

physiological signs of fear in dogs with pre-existing veterinary-related fear. Owned dogs rated as 

having mild to moderate fear were recruited locally. Dogs were randomly allocated to receive 

either training (n=15) or no training (n=22; Control), and responses were assessed both before 

and after the 4-week training period. For dogs in the training group, the owner was responsible 

for performing gradual, exam-style handling on their dog twice a week and visiting the 

veterinary clinic once a week, for a duration of four weeks. No specific instructions were given 

to owners of control dogs. Dog behaviour was video recorded, and behavioural responses were 

assessed by a blinded observer during arrival at the clinic (entrance, weigh-in), and during a 

routine examination (head exam, body palpation, limb manipulation, temperature assessment, 

heart rate assessment, and respiratory rate assessment). For behavioural measures, mixed Poisson 

and logistic regression models assessed the effects of training, testing phase, sex, and age, with 

dog as a random effect and baseline responses included as covariates. Physiological measures 

assessed during the examination were analyzed with linear regression models. During 

examination, control dogs had higher odds (95% CI) of reduced posture compared to trained 

dogs (OR: 3.79, CI: 1.03-16.3). Also, 86.7% of dog owners reported an observable reduction in 
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their dog’s fear levels across the training period (p=0.0074). When entering the clinic, trained, 

female dogs had a higher rate of lip licking than control females, during weigh-in, trained, males 

had a higher rate than control males (F1,32=11.09, p=0.0022), and during the examination, 

trained, female dogs had a higher rate of lip licks compared to control females and males 

(F1,33=10.89, p=0.0023). The training program did not significantly influence any of the 

physiological measures, nor did it affect avoidance, trembling, vocalizations, or dog willingness 

and required owner encouragement to step on the scale. Results suggest that this particular 4-

week training program was mildly effective at reducing pre-existing veterinary fear in dogs. 

Further research is necessary to explore the efficacy of longer and more intensive and 

individualized training programs, and to determine whether certain dog or fear characteristics 

influence response to training. 

4.2 Introduction 

 

Recent reports suggest that routine veterinary visits cause stress and fear in many 

companion dogs. For example, one study found that over 50% of dogs showed signs of fear 

while waiting in the reception area (Mariti et al., 2015), while another study found that 78.5% of 

dogs were categorized as ‘fearful’ across various components of a veterinary exam (Döring et al., 

2009). This fear is believed to be a cause of the reported decline in veterinary attendance, with 

22% of dog owners reporting they would visit the veterinarian more often if their dog was less 

stressed (Volk et al., 2011). This veterinary-related fear can also reduce the ability for veterinary 

staff to conduct thorough examinations (Glardon et al., 2010), and can lead to inaccurate 

diagnostic test results (Bragg et al., 2015; van Vonderen et al., 1998). In addition, when fear 
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progresses to aggression it can pose a safety risk for veterinarians. One study found that 16% of 

dogs were aggressive during a veterinary examination (Glardon et al. 2010), and a survey of 

veterinarians from Minnesota and Wisconsin found that 92.3% of participants reported at least 

one previous in-clinic dog bite (August, 1988). Thus, prevention and treatment strategies are 

needed to reduce veterinary-related fear and aggression in dogs. 

Dog fear in the clinic and during physical examinations can be persistent, even when 

improvements are made to the environment and to handling to reduce dog fear levels. For 

example, dog fear in veterinary settings is reduced when background noise is minimized (Stellato 

et al., 2019) and when owners are present and interact with dogs during their examinations 

(Csoltova et al., 2017; Lind et al., 2017; Stellato et al., In Press), but dogs still display signs of 

fear even with these alterations. Thus, strategies are needed to prevent and treat dog fear towards 

the veterinary environment and the physical examination. Immediate strategies that are 

recommended for use in clinic include using minimal restraint during handling (Herron and 

Shreyer, 2014; Martin et al., 2014; Moffat, 2008; Yin, 2009), performing the examination where 

the animal is most comfortable (Yin, 2009), using chemical restraint (Gilbert-Gregory et al., 

2016; Herron and Shreyer, 2014; Martin et al., 2014), and providing treats and distraction to 

make experiences more positive (Herron and Shreyer, 2014; Westlund, 2015; Yin, 2009). 

However, appointments are infrequent and of limited duration, and these types of adjustments 

are unlikely to result in major improvements in dogs with pre-existing fear. Therefore, effective 

treatment programs are needed for reducing fear responses to relevant veterinary stimuli and 

experiences to improve responses between appointments. 
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Systematic desensitization and counter-conditioning is a training method that can be used 

to change emotional responses associated with particular stimuli (Westlund, 2015); systematic 

desensitization involves repeated, gradual exposure to the stimulus that evokes a negative 

emotional response, and counter-conditioning involves pairing of the stimulus with something 

favourable (e.g., treats) to alter the emotional response. Counter-conditioning has shown to be 

effective in reducing fear across a variety of species, such as humans (de Jong et al., 2000), rats 

(Thomas et al., 2012), and horses (Christensen et al., 2006). In companion dogs, desensitization 

and counter-conditioning has been effective at reducing aggression towards dogs and unfamiliar 

people (Kakuma and Kinoshita, 2010; Savage, 2010), and fireworks-induced fear (Crowell-

Davis et al., 2003; Levine et al., 2007). Although this training strategy is widely recommended 

for reducing fear in veterinary settings, the efficacy of a specific desensitization and counter-

conditioning protocol in reducing fear associated with veterinary care has yet to be assessed.  

Many stimuli have been suggested to contribute to canine fear and might influence 

responses during veterinary care, including novel environmental features (Garnier et al., 1990), 

unfamiliar humans (Vas et al., 2005), unfamiliar handling (Kuhne et al., 2012a; 2012b), and loud 

noises (Blackwell et al., 2013). In order to effectively change the dog’s emotional response 

towards the clinic environment, desensitization and counter-conditioning programs need to target 

these particular stimuli. It has been suggested that this training practice is most effective when 

the unconditioned stimulus (e.g., treats) is offered when the dog is below their fear threshold 

(Mazur, 2006). If this type of training is effective, it will reduce fear levels during clinic visits 

and facilitate future visits, which would benefit the safety of the veterinary staff, and the 

satisfaction of the owner. 
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The aim of this study was to assess the efficacy of a standardized desensitization and 

counter-conditioning training program on behavioural and physiological signs of fear during a 

veterinary visit. While tailored programs are likely to be most effective for treatment of 

individual dogs in this context, this approach requires careful planning and oversight by a 

professional with in depth behavioural knowledge. Instead, a standardized approach was used to 

replicate dog owners following set advice with minimal oversight as provided by a primary care 

veterinarian during routine care. We hypothesized that the 4-week training program would 

reduce fear levels in dogs during a veterinary visit, with the prediction that training would reduce 

behavioural and physiological indicators of fear during arrival at the clinic, and during a routine 

physical examination.  

4.3 Methods 

Owned companion dogs (n = 56; Table 4.1; only dogs included in the final analysis are 

counted and listed here) were recruited from local dog owners for participation. To be selected 

for participation, dogs were required to be healthy, up to date on vaccinations, and >1 year of 

age. Dogs were eligible to participate if owners reported in the preliminary recruitment 

questionnaire that their dog displays mild to moderate fear (score of 2 or 3 on a 5-point scale 

ranging from 0 to 4) at the veterinary clinic. Only dogs with pre-existing mild to moderate fear 

were included in our study as they were believed to be ideal candidates for our training program. 

Mild to moderate fear levels were chosen as these dogs had room for improvement but were not 

at their threshold fear level. Dogs with severe fear (score of 4) would have required a tailored 

and carefully monitored training program in order to keep the dog and owner safe, and to result 

in noticeable improvement in their fear levels. Dogs were not eligible to participate if they had 
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previously shown aggressive behaviour within the veterinary clinic, in order to reduce possible 

bite risk to the investigators.  

The study was conducted within a functioning veterinary clinic, the Smith Lane Animal 

Hospital at the Ontario Veterinary College, University of Guelph. The dogs were randomly 

allocated to treatment groups in a randomized block design, with sex and age balanced between 

treatment groups. Treatment groups consisted of training (n=33) or no training (n=23). Training 

involved instructing dog owners to desensitize and counter-condition their dogs to exam-style 

handling and the clinic environment through regular exposure across a 4-week period. 

Assessment of each dog was conducted twice, before and after training, and these assessments 

occurred approximately four weeks apart (mean days apart (SD) was 29.85 (3.4) days). During 

each test visit dogs completed three stages of testing: arrival at the clinic, an acclimation period, 

and a standardized examination. All testing was conducted by the same two experimenters 

(examiner, ACS; handling assistant, SJ); both were female and wore white lab coats throughout 

testing. The duration of testing was approximately 20 minutes, and all testing was video recorded 

for later analysis. This research was approved by the University of Guelph Animal Care 

Committee and conformed to all federal and provincial guidelines governing use of animals in 

research (AUP #3907). 

4.3.1 Stages of testing 

The handling assistant greeted owners and test dogs outside the front doors of the 

veterinary clinic. The assistant video recorded the dog walking through two sets of entrance 

doors, through the waiting room, and stepping onto a scale in the front area to be weighed. In the 

waiting room, the assistant explained the testing protocol and the owner was asked to read and 
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sign the consent form. During this process the assistant interacted with the test dog by speaking 

softly, offering treats, and petting when appropriate (i.e., dog approached the assistant, and not 

showing any obvious signs of fear or avoidance). This process took approximately 5 minutes. 

The owner then remained in the waiting area while the dog was taken to an examination room 

(3.56 m by 2.97 m).  

The dog was given one minute to acclimate to the room while the investigator and 

handler stood still and off to the side, without interacting with the dog. Each dog then completed 

a 7-minute standardized physical examination (adapted from Stellato et al., 2019), which started 

once all of the dog’s feet were on a non-slip rubber mat (0.9 m by 1.2 m; Rubber Master Mat). 

The investigator performed the examination in a pre-determined and standardized order. She 

examined the dog’s eyes, ears, and mouth (head exam); palpated the mandibular and pre-

scapular lymph nodes, and the abdomen before moving hands over the dog’s body checking for 

abnormal masses and body condition (body palpation); and manipulated all four limbs (three for 

the tripod dog) by running hands down each limb and lifting each paw (limb manipulation). The 

physiological measures were then assessed, which included measuring axillary temperature by 

placing a thermometer (Flexible Tip Digital Thermometer, Life Brand™, Thermor Ltd., Ontario, 

Canada) under the dog’s front leg until the thermometer beeped, as well as auscultating with a 

stethoscope (3M™ 200 Littmann® Classic III™ Stethoscope, USA) for 15 sec to assess heart 

rate, and observing thoracic movements for 15 sec to assess respiratory rate. Heart rate and 

respiratory rate measures were multiplied by four to estimate the rate per minute. If the test dog 

showed signs of discomfort and/or aggressive displays during the examination, e.g., growling or 

extreme avoidance, the examination was either modified or terminated. Two dogs were removed 
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from the training treatment group during the initial examination due to a high number of escape 

attempts and extreme avoidance.  

4.3.2 Desensitization and counter-conditioning training 

After the examination, the investigator returned the dog to the owner in the waiting room. 

If the dog was randomly allocated to treatment, the owner was provided with detailed 

instructions for conducting desensitization and counter-conditioning training over the following 

four weeks. They were instructed to practice exam-style handling on their dog for 5 to10 

minutes, twice a week at a location in the home where the dog was most comfortable. This 

included gradually exposing their dog to handling of different body areas, beginning with least-

invasive methods (e.g., resting a hand on their paw) and advancing to more invasive methods 

(e.g., massaging the paw) at a rate that was tailored to the individual dog’s response. Owners 

were advised to only advance to the next level of handling when the dog was calm and not 

displaying signs of fear or discomfort (e.g., lowered posture, avoidance/escape attempts, 

freezing, vocalizing, yawning, lip licking). They were also instructed to visit the veterinary 

clinic, Smith Lane Animal Hospital, for a minimum of 5 minutes, once per week. This involved 

traveling to the clinic using their normal mode of transportation, having someone at reception 

greet their dog, walking their dog onto the scale, and then entering and staying in the designated 

examination room for at least 3-5 minutes. Handling sessions and clinic visits were paired with 

food rewards that were reported by the owner to be highly palatable to the dog (e.g., their 

favourite treat). All owners were provided with written handouts of all training protocols (Table 

4.2) and a supplementary video that demonstrated the suggested handling progressions using two 

owned dogs (https://vimeo.com/276290339/9d5d0f6a3d). The video material displayed different 

https://vimeo.com/276290339/9d5d0f6a3d
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ways to administer treats during training; they were to be given either immediately after each 

individual handling attempt or paired directly with the handling, depending on the dog’s level of 

comfort with the handling procedure. If dogs were randomly allocated to the control group, 

owners were not given any specific instructions to follow during the four weeks in between 

testing. However, control group participants were provided with all study materials for reducing 

dog fear during veterinary visits at the end of the study. At the end of the study, all dog owners 

were asked if during the four weeks, their dog had visited their veterinary clinic for purposes 

other than the study, if they received other forms of training, and if they were clients of the Smith 

Lane Animal Hospital. Also, owners who participated in training were asked if their dog 

consumed treats during the training sessions and if they noticed an improvement in their dog's 

fear levels across the training sessions.  

To monitor the training process and verify its completion, every week owners from the 

training group were contacted and asked to complete an online survey detailing the number of 

sessions completed and any issues that were encountered. To be included in analysis, owners 

must have completed the training requirements for at least three of the four weeks. Five dogs 

(four in the training group and one in the control group) were lost to follow-up and 12 additional 

dogs from the training group were removed from analysis due to non-compliance with the 

training program. Thus, the final sample sizes for analysis were n=15 for training treatment 

group, and n=22 for control group.  

4.3.3 Data collection 

 All testing was video recorded using two video cameras (Sony Handycam HDR-CX330, 

Sony, Japan); one camera was placed in front of the dog (1.96 m away from mat) and the other 
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was raised and positioned pointing downward to capture a rear view of the dog. An ethogram 

adapted from a previous study (Stellato et al., 2019) was used to code all behaviours (Table 4.3). 

An individual that was blind to the study hypothesis and assigned treatment groups performed 

behaviour scoring using Observer XT software (Noldus Information Technology Inc, 

Wageningen, The Netherlands). Continuous sampling was used to score the frequency of all 

behaviours, with the exception of the following behaviours, which were scored as 

presence/absence: head, ear, and tail position, trembling, willingness to step on the scale, and 

vocalization. Behaviours were scored during each phase of the clinic arrival (entrance, weigh-in), 

and the examination (head exam, body palpation, limb manipulation, temperature assessment, 

heart rate assessment, and respiratory rate assessment), except for trembling, which was live 

scored (by the investigators who were not blind to treatment or hypothesis) across the entire 

exam to ensure accuracy. Scores for head, ear, and tail position were combined for analysis 

where a score of ‘absent’ was assigned if 0 or 1 body part was reduced, and a score of ‘present’ 

was assigned if 2 or 3 body parts were reduced. In addition, dogs were subjectively scored from 

video for overall fear during clinic entrance and the examination using the same scoring system 

used by owners during preliminary recruitment (5-point scale ranging from 0 to 4; 0=No fear, 2 

or 3=Mild to moderate, 4=Extreme fear; Table 4.4). These scores were used to ensure dogs met 

the minimum study inclusion criterion for mild to moderate fear, and to assess changes in fear 

scores pre- and post-treatment. Scoring was conducted by one of the investigators (AS) from 

videos that had been de-identified and randomized, and scoring occurred more than 6 months 

after completion of participant testing; thus, there was the potential for the investigator to 
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remember treatment assignment for some individual dogs, but they were blind to pre- versus 

post-treatment status.  

4.3.4 Statistical analysis 

 For behavioural measures, separate models were conducted for clinic arrival and 

examination. Generalized mixed models were used to assess the effects of training, testing phase 

(clinic arrival: entrance, weigh-in; examination: head exam, body palpation, limb manipulation, 

and temperature, heart rate, and respiratory rate assessment), sex, and age, with dog as a random 

effect. The corresponding baseline behaviour performed during the first visit was included as a 

covariate in the analysis. Main effects in each model were identified using manual backward 

selection, with variables retained with a p-value <0.05. After main effects were finalized, all 

possible interactions were tested, and any main effect involved in a significant interaction was 

retained in the model. Model fit was assessed, and residuals were evaluated to identify any 

outliers. For the clinic entrance, lip licking, encouragement needed to step on the scale, and 

avoidance were assessed with Poisson distributions, with duration of each phase (entrance and 

weigh-in) included as the offset. For posture, vocalizations, and willingness to step on to the 

scale exact logistic regression was used. Testing phase was not assessed for willingness or 

encouragement as a single measure was taken during the appropriate phase. For the examination, 

lip licking, and avoidance were analyzed with Poisson distributions, with duration of each phase 

of examination included as the offset. For vocalizations, binary logistic distributions were used 

for analysis, and for trembling and posture, exact logistic regressions were used. Testing phase 

was not assessed for trembling because it was a single measure taken across the entire 
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examination. Body shaking and yawning were not analyzed due to the small number of dogs 

performing these behaviours.  

For physiological measures taken during the examination (i.e. temperature, heart rate, 

respiratory rate), testing phase was not included in the models since only a single measure was 

taken during the appropriate examination phase. The corresponding baseline measure taken 

during the first examination was included as a covariate. General linear models were used to 

assess the effects of training, age, and sex on these measures using the same model building 

strategies and techniques as above. Also, Wilcoxon signed rank tests were used to assess changes 

in fear scores from the first visit to the second, and Mann Whitney tests were used to assess 

differences between treatment groups during first and second visits. All statistical analyses were 

performed with SAS v.9.3 (SAS Institute, Cary NC, USA). 

4.4 Results 

From the sample of dogs selected for participation, 23 were male, 14 were female, 5 were 

tail docked, 1 had cropped ears (potentially affecting tail and ear position observations), one dog 

was a tripod, and 2 dogs were sexually intact (1 male and 1 female). A variety of breeds were 

included (23 mixed breeds, 14 purebreds), and the mean weight (SD) was 22.9 kg (10.78) and 

ranged from 3.2 to 42.9 kg. The dogs’ ages ranged from 1 to 13.5 years old. Also, 9 dogs were 

patients of the Smith Lane Animal Hospital, and 28 were patients elsewhere. All dogs who were 

included in the study were scored by the investigator as displaying mild to moderate fear (a score 

of 2 or 3 on a scale of 0-4) during their first examination, with a median fear score of 2. 

During the four weeks, 9 dogs (2 trained, 7 control) visited their personal veterinary 

clinic for various procedures (e.g., routine examine, nail trim, vaccines, weigh-in), and 3 dogs (1 
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trained, 2 control) received other forms of training (e.g., obedience, agility). Dogs who had 

certain procedures in between testing were not detected as outliers and could not be controlled 

for statistically due to limited degrees of freedom.  

In regard to compliance with training protocols, more dog owners performed exam-style 

handling than clinic visits. Out of the 27 dog owners responsible for training that completed the 

study, 12 (44%) were non-compliant. For a detailed summary of the number of sessions 

performed per week for each owner, see Table 4.5 and 4.6. The probability of compliant dog 

owners reporting an observable improvement in their dog’s fear levels across the training 

sessions was 86.7% (p=0.007). 

4.4.1 Clinic entrance 

 No behavioural differences were detected between treatment groups during the pre-

treatment visit (p=0.61), nor were any interactions detected between pre- and post-treatment 

responses. Performance of certain behaviours during the pre-treatment visit (baseline) influenced 

performance during the post-treatment visit. Specifically, demonstrated willingness to step on the 

scale (p=0.008), encouragement needed to step on the scale (F1,34=4.18, p=0.005), posture 

reductions (p=0.0001), and avoidance (F1,71=4.49, p=0.04) during the first visit increased the 

likelihood of performance during the post-treatment visit. During the clinic arrival, training 

influenced the rate of lip licking through an interaction with sex and phase (F1,32=11.09, p=0.002; 

Figure 4.1). During entrance, trained females had a higher lip lick rate compared to control 

females, and during weigh-in, trained males had a higher rate compared to control males. Also, 

during entrance, control males had a higher rate of lip licking compared to control females, and 

during weigh-in, control females had a higher rate compared to control males. The performance 
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of posture reductions (p=1.00), vocalizations (p=0.63), avoidance (p=0.34), willingness to step 

on the scale (p=0.19), or encouragement needed to step on the scale (p=0.64) did not 

significantly differ across treatment groups.  

 For clinic entrance, fear scores did not differ between treatment groups during post-

treatment assessments (p=0.31) and fear scores did not differ between pre- and post-training 

assessments for control (p=0.79) and trained dogs (p=0.75); for the post-training assessment, 

eight dogs had lower scores (3 trained, 5 control), five dogs had higher scores (2 trained, 3 

control), and scores for 24 dogs remained unchanged (10 trained, 14 control). 

4.4.2 Examination  

 No behavioural or physiological differences between treatment groups were detected 

during the pre-treatment examination (p=0.74), nor were any significant interactions detected 

pre- and post-treatment responses. The training program influenced the performance of posture 

reductions (p=0.03) during the post-treatment examination (Figure 4.2). There were higher odds 

(95% CI) of having reduced posture for control dogs (OR: 3.79, CI: 1.03-16.3) compared to 

trained dogs. During the examination, the training program influenced the rate of lip of licking 

through an interaction with sex (F1,33=10.89, p=0.0023; Figure 4.3). Trained, female dogs had a 

higher rate of lip licks compared to control females and males. Also, trembling (p=0.0485), 

posture reductions (p<0.0001), avoidance (F1,176 = 39.59, p<0.0001), vocalizations (F1,181=25.21, 

p<0.0001), lip licking (F1,175=4.49, p=0.04), temperature (F1,31=5.17, p=0.03), heart rate 

(F1,31=7.08, p=0.012), and respiratory rate (F1,33=19.29, p=0.0001) during pre-treatment exam 

(baseline) predicted performance during the post-treatment exam. The performance of trembling 

(p=1.00), avoidance (p=0.43), and vocalizations (p=0.30), did not significantly differ across 
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treatment groups. Similarly, the physiological measures, temperature (p=0.50), heart rate 

(p=0.66), and respiratory rate (p=0.07), did not significantly differ across treatment groups.  

The phase of the examination influenced avoidance behaviour (F5,176=4.8, p=0.0004) and 

lip licking (F5,175=4.6, p=0.0006; Figure 4.4). Avoidance was higher during head exam, limb 

manipulation, temperature assessment, and heart rate assessment compared to body palpation, 

and lip licking occurred at higher rates during the first three phases of the exam (head exam, 

body palpation, limb manipulation) in comparison to phases involving measurement of 

physiological variables.  

For trained dogs, fear scores differed between treatment groups during the post-training 

examination (p=0.046) with trained dogs having a median fear score of 2 compared to the score 

of 3 for control dogs. Fear scores did not differ between pre- and post-training examinations for 

control (p=0.63) and trained dogs (p=0.13); for the post-training assessment, five dogs had lower 

scores (4 trained, 1 control), three dogs had higher scores (0 trained, 3 control), and scores for 29 

dogs remaining unchanged (11 trained, 18 control). 

4.4.3 Age and sex effects 

 Dog sex influenced temperature measures through an interaction with baseline 

temperature (F1,31=7.51, p=0.01). Female dogs had a higher initial temperature than males and 

had a greater reduction in temperature across time than males. Dog sex or age did not 

significantly influence the effectiveness of the training program.  
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4.5 Discussion 

4.5.1 Effect of desensitization and counter-conditioning training 

 We predicted that dogs exposed to a standardized 4-week program of desensitization and 

counter-conditioning training would display fewer behavioural and physiological measures of 

fear during their post-treatment visit to the veterinary clinic. The performance of posture 

reductions was reduced for dogs exposed to the training program, with trained dogs having lower 

odds of reduced posture compared to control dogs during the post-treatment exam. Reduced 

posture is a widely used indicator of fear in dogs, and has been previously observed in response 

to a variety of stressors including physical restraint (Beerda et al., 1998), physical examination 

(Döring et al., 2009; Stellato et al., 2019, In Press), novel and startling stimuli, e.g., opening 

umbrella (Döring et al., 2016), noise (Beerda et al., 1997), social isolation and restricted housing 

(Beerda et al., 1999), kennelling in a veterinary clinic (Bondariu, 2008), and positive punishment 

(Cooper et al., 2014). Also, fear scores for trained dogs were lower during the post-treatment 

examination. However, as a major component of the fear score was dog posture, the fear scores 

are likely correlated with the performance of posture reductions. In addition, owners perceived 

an observable improvement in their dogs’ fear levels across the training period. Thus, despite no 

other behavioural or physiological effects detected, results suggest the training program was 

mildly effective at reducing fear levels in dogs.  

In contrast to our predictions, post-treatment levels of lip licking were higher for dogs in 

the training group. Lip licking has been discussed as an appeasement signal displayed by dogs in 

response to a threatening stranger (Firnkes et al., 2017), to handling (Kuhne et al., 2012a; 

2012b), as well as a sign of acute stress in response to unpredictable stimuli within a social 
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setting (Beerda et al., 1998), and to an examination (Döring et al., 2014; Stellato et al., 2019, In 

Press). Thus, the current results might indicate that fear levels were higher in the dogs in the 

training group. However, it is more likely that dogs in the current study were anticipating food 

delivery since their training visits had been paired with food rewards. Also, as lip licking has 

been associated with social interactions (Beerda et al., 1998; Firnkes et al., 2017), it is possible 

that additional interactions with people in the clinic during training resulting in an increased 

expression of lip licking during the post-training assessment. Therefore, the results for lip licking 

should be interpreted with caution, and more research is necessary to explore this relationship 

and to assess these hypotheses. 

The approximate frequency and duration of training used in the current program has been 

effective in other contexts and species. For instance, previous studies have demonstrated that 

dogs who receive one training session 1 to 2 times per week had better acquisition of learned 

tasks compared to dogs trained more frequently (Demant et al., 2011; Meyer and Ladewig, 

2008). Similar findings have also been detected in rats (Commins et al., 2003; Spreng et al., 

2002), and ponies (Rubin et al., 1980). Moreover, Demant et al. (2011) reported that after four 

weeks of training, memory retention was not influenced by training frequency. Also, previous 

research suggests that four training sessions involving desensitization and counter-conditioning 

dogs to oral gavage reduced behavioural indicators of poor welfare (e.g., reduced posture, escape 

attempts; Hall et al., 2015). Although the current training program only influenced one fear 

response in the predicted direction, dog owners reported reduced fears signs in their dogs 

throughout the 4-week training period. In addition, all testing took place in a functioning 

veterinary clinic, and therefore the contributing stimuli, e.g., smells, sounds, people in the 



 

 

 

 

138 

waiting room, were incorporated within the training program, enhancing the external validity of 

our results. Despite previous studies supporting the general approach of our training regimen, it 

is possible that improved results might be achieved with a more intensive or longer duration 

training program. 

The training program was designed to be practical, owner-completed program that could 

be implemented independently based on veterinarian recommendations and guidelines. While 

this program was designed to be practical and achievable for owners, compliance was relatively 

poor. Similarly, owner compliance in following training recommendations was an issue when 

owners were asked to perform desensitization and counter-conditioning techniques to 

thunderstorm phobic dogs (Levie et al., 2007). In real-life situations compliance is likely to be 

even lower since owners in the current study were dedicated to contributing to the research and 

were also provided with a monetary incentive. As the owners voluntarily participated in our 

study, it is likely that they represent a sub-sample of responsible and committed dog owners and 

previous research suggests that even highly responsible dog owners are not compliant to 

conducting training and socializing due to perceived difficulty or lack of time (Rohlf et al., 

2010). Future studies should therefore examine the effects having the training conducted by a 

professional trainer to determine whether this increases compliance with the training program.  

Although the training program was only effective at reducing the posture reductions, 

owners who participated in training reported a noticeable improvement in their dog’s fear levels 

across the training period. This owner-reported improvement is beneficial because if owners 

believe their dog is improving and becoming less fearful when handled or visiting a veterinary 

clinic, it may motivate them to increase attendance at their veterinary clinic. Owners have been 
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found fairly reliable in identifying general fear in dogs (Flint et al., 2018), and it is possible that 

the subjective owner reports captured an aspect of dog behaviour that was not assessed in the 

more formal analysis. However, a placebo effect is also possible, and owner reports for control 

dogs were not assessed for comparison. Further research should explore and compare owner and 

investigator assessments of fear behaviours post-training.  

4.5.2 Age and sex effects 

During the examination, temperature showed a greater reduction from the first visit to the 

second for both trained and control females compared to males. It has been demonstrated that 

when an animal is under stress their body temperature increases in response (Bragg et al., 2015; 

Soszyński et al., 1999), suggesting that females may have been at a higher level of fear during 

their initial visit and had reduced fear levels during their final visit. These findings remain 

consistent with other studies that have reported female dogs to be more fearful than males during 

examinations (Döring et al., 2009; Stellato et al., In Press). Also, it is possible that being exposed 

to the standardized, low-stress examination during the first visit caused their second exposure to 

be perceived as less aversive through some level of habituation for both groups. Others have 

suggested that repeated exposure to handling can result in reduced stress due to its predictability 

(Petherick et al., 2009). However, further research is necessary to fully explore this relationship, 

possibly through a more intensive training program.  

4.5.3 Phase effects 

 Similar to other studies, (Stellato et al., 2019, In Press), fear behaviours (i.e. avoidance 

and lip licking) were influenced by the phase of the examination, with most fear behaviours 
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occurring during the more invasive, physical manipulations compared to the less invasive, 

physiological assessments of temperature, heart rate, and respiratory rate.  

4.5.4 Limitations 

Veterinary-related experiences that occurred outside of the training program during the 4-

week training period might have influenced dog responses. For example, dogs who had a 

negative experience during the treatment period might have been less responsive to treatment or 

even had an increase in veterinary-related fear as a result of that experience. However, only two 

of the nine dogs who had visited their veterinary clinic during the study period were within the 

training treatment, thus it is unlikely that our data was affected by these experiences. In addition, 

handling in the current study was completed by owners in the home, and it is possible that these 

experiences might not have translated to unfamiliar handlers within the veterinary context 

without the owner present. More research is necessary to understand how other experiences 

around the visit influence responses and to examine whether certain dog or fear characteristics 

influence response to training.  

Further, beyond owners reporting compliance with the training program, it was not 

possible to assess the quality of the training completed by the owner. It is possible that owners 

may have gone too quickly, resulting in flooding, which might sensitize the dog to the clinic 

environment and exam-style handling. For instance, previous research by Hall et al. (2015) found 

that sham dosing dogs prior to dosing without proper training resulted in sensitization to the 

event, as shown in their increased performance of escape attempts and reduced posture. 

However, no dogs with extreme fear were enrolled in the study and the current data do not 

suggest that dogs became more fearful during training, therefore the program, although 
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ineffective, likely did not become a flooding program. If any overt fear behaviours were detected 

during the training session, we provided detailed instructions for owners to terminate the session 

and to begin the next session with less invasive methods, with advancements made based on their 

dog’s observed behaviour. Also, although owners reported improvement in their dog’s fear 

levels, owners did not report their progress with the different stages of the handling progressions, 

so we do not know if they were able to complete all stages of handling by the end of the 

program. To avoid this in future studies, the endpoint could be based on completion of the full 

program rather than an arbitrary set schedule. 

It has been suggested that food rewards might not be the most effective reinforcer for 

desensitization and counter-conditioning training in this type of context, since recent studies 

show that dogs are less likely to eat a treat inside the clinic than outside (Lind et al., 2017). 

However, owners were instructed to keep their dogs below their fear threshold during training 

and encouraged to use high value treats. The majority of dog owners reported their dogs 

generally consume treats while in the veterinary clinic, as well as during the training sessions, 

indicating that food rewards were effective as a reinforcer for this study. For the few dogs who 

were less likely to consume treats when under stress, the training was less likely to be effective; 

playing may have been useful as a reinforcer for these dogs, as it has been a successful reinforcer 

for young rats (Humphreys and Einon, 1981) and Affenzeller et al. (2017) discovered that 

playing after a period of training reinforced learning for dogs. However, further research is 

necessary to explore the efficacy of these practices in desensitization and counter-conditioning 

training.  
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4.6 Conclusions  

 The current standardized 4-week training program improved dog posture levels and 

influenced owner satisfaction with their dog’s fear levels but did not influence any other 

indicators of fear, suggesting that the program was only mildly effective. Thus, owners and 

veterinarians should be aware that the benefits of this type of short-term, owner-based training 

program are somewhat limited. Further research should therefore explore the effects of longer 

and more intensive training programs with higher intensity training sessions, potentially with 

tailoring to each individual dog’s progress and individual characteristics. Also, future studies 

should explore the effects of a veterinarian- or trainer-completed training program, where the 

passive, exam-style handling is completed on the dogs on a weekly basis at the veterinary clinic.  
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Table 4.1: Characteristics of dog participants (n = 37). 

Dog Breed Age (years) Sex Training/Control 

Avery Yorkshire Terrier 3 F Training 

Bear Mixed Breed 3 M Training 

Bugsly Mixed Breed 9 M Training 

Dobby Mixed Breed 3 M Training 

Finn  Mixed Breed 2 M Training 

Ivy Mixed Breed 2 F Training 

Midori Mixed Breed 5 F Training 

Monty Greyhound 7 M Training 

Prince Mixed Breed 9 M Training 

Rose Mixed Breed 3 F Training 

Solo Mixed Breed 1 M Training 

Tanner Retriever (Golden) 3 M Training 

Tucker Other 6 M Training 

Waldo Mixed Breed 7 M Training 

Zappa Miniature Pinscher 11 M Training 

Addison Collie (Rough) 7 F Control 

Basil Beagle 2 M Control 

Calista Mixed Breed 2 F Control 

Carter Mixed Breed 3 M Control 

Daisy Mixed Breed 4 F Control 

Duncan Mixed Breed 7 M Control 

Dusty Mixed Breed 8 M Control 

Essie Mixed Breed 1 F Control 

Freya Bulldog 1 F Control 

Hunter Spaniel (English Springer) 7 M Control 

Kalaylee Havanese 3 F Control 

Lucy Mixed Breed 2 F Control 

Luis Dachshund 13.5 M Control 

Maggie Other 3 F Control 

Milo Mixed Breed 9 M Control 

Oliver  Mixed Breed 2 M Control 

Penny Labradoodle 6 F Control 

Pepper Mixed Breed 11 F Control 

Reggie Mixed Breed 6 M Control 

Roo Mixed Breed 3 F Control 
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Wrangler German Shepherd Dog 7 M Control 

Zeus Mixed Breed 1 M Control 
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Table 4.2: Handling progressions for owners to use during training, with the instruction to begin 

with the body part the dog is most comfortable with and to only proceed to a more advanced 

progression when the dog is calm. 

Body part Progressions  

Paws 
1. Place hand beside their paw on the ground 

2. Touch their paw (one at a time, for short intervals of time; 2-3 sec)  

3. Hold their paw (for short intervals of time; 2-3 sec) 

4. Hold their paw progressively for longer periods (10-15 sec) 

5. Massage their paw 

Mouth 
1. Place your hand below their ear 

2. Stroke the sides of their muzzle  

3. Touch their lips (one side at a time) 

4. Gently lift the lip exposing their teeth (for short intervals of time; 2-3 sec) 

5. Progressively expose their teeth for longer periods (10-15 sec) 

Ears 
1. Touch the back of their head 

2. Touch their ears (one at a time) 

3. Rub their ears 

4. Pull back the ear to expose the inside (for short intervals of time; 2-3 sec) 

5. Progressively expose their ear for longer periods (10-15 sec) 

Body 
1. Pet them along the top of their back, from nape of the neck to before hips 

2. Move hands onto their sides and chest, petting from shoulder to before hips 

3. Move hands around their body in massage-like circular motion (including 

chest, sides, and back, and belly) 

  



 

 

 

 

150 

Table 4.3: Ethogram of behaviours scored during all stages of the veterinary visit. 

Testing 

Phase 

Behaviours  Description 

All phases    

 Head position   

  i.  Neutral Head neutral or high 

  ii. Reduced Head low 

 Tail position   

  i. Neutral Tail high or breed specific position 

  ii. Reduced Tail lowered either still or wagging, or 

tucked between bent hind legs 

  iii. Dog tail out of 

view 

Cannot determine tail position 

 Ear position   

  i. Neutral Ears forward 

  ii. Reduced Ears sideways, down, or pinned back 

  iii. Dog ears out of 

view 

Cannot determine ear position 

 Other 

behaviours 

  

  Body shaking Lateral, side to side rotation of the body 

about the central axis, with shaking of 

the fur 

  Lip/Snout licking Portion of the tongue moves along the 

upper lip  

  Yawning Wide opening of mouth 

  Vocalizing Barking, growling, whining, yelping 

Clinic 

Entrance 

   

  Avoidance Moving/manipulating body 

away/refusing to move forward, or 

successfully placing at least one paw off 

the scale 

   Encouragement to 

step on scale 

Number of times the owner needed to 

encourage them onto the scale 

  Willingness to step 

on scale 

Forced on by pulling on leash, or 

physically moving them   

Examination    

  Trembling Obvious shivering of the body 

  Avoidance Moving/manipulating head or body 

away from the investigator or handling 

device 

  Escape All four paws off the mat 
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Table 4.4: Method for subjective scoring of dog fear on a 5-point scale ranging from 0 (no fear) 

to 4 (extreme fear).  This scale was used by participants during preliminary recruitment and by 

the investigator for assessing overall fear scores during clinic entrance and examination. 

 

Score Behaviour Description  

0 Posture: Head normal or high, ears forward, tail high 

or breed specific position 

Avoidance: No escape attempts 

Subtle behavioursa: None 

 

1 Posture: Head normal or high, ears forward or 

slightly back from neutral, tail body-height or 

slightly lowered 

Avoidance: No escape attempts 

Subtle behavioursa: 1-2 displayed 
 

2 Posture: Head normal or low, ears sideways, tail 

lowered and either still or wagging 

Avoidance: Minor attempts to escape, retreat or hide; 

few steps made backwards/away  

Subtle behavioursa: Several behaviours displayed 
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3 Posture: Head somewhat low, ears down or slightly 

back, tail tucked between legs 

Avoidance: Moderate attempts to escape, retreat or 

hide; more than a few steps made backwards/away 

Subtle behavioursa: Several behaviours displayed 
 

4 

 

Posture: Head exaggeratedly low, ears down and 

pinned back, tail fully tucked between bent hind legs 

Avoidance: Vigorous/constant attempts to escape, 

retreat or hide 

Subtle behavioursa: Several behaviours displayed 

 

 

aSubtle behaviours include: yawning, lip licking, body shaking, vocalizing, trembling  
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Table 4.5: Owner reported compliance with training protocols for all dog owners in the training 

treatment group (n=27), displaying the number of owners who performed exam-style handling 

on their dog and brought their dog to the clinic for the required minimum number of sessions 

over the course of the study. Compliant owners (n=15) completed 3 or 4 weeks of training and 

non-compliant owners (n=12) conducted training for 0, 1, or 2 weeks. 

 

 

 

  

  Exam-style Handling  

  Yes No Total 

Clinic Visits 

 

Total 

Yes 15 0 15 

No 4 

19 

8 

8 

12 

27 
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Table 4.6: Detailed information on owner compliance with the recommended training program, 

including the number of clinic visits and handling sessions per week for each dog (n=27).  

 

Dog 

number 

Clinic 

visitsa 

Number of visits per 

week 

Exam – style 

handlinga 

Number of sessions 

per week   
W1 W2 W3 W4 

 
W1 W2 W3 W4 

1 4 1 2 2 2 4 1 2 2 1 

2 4 1 1 1 1 4 4 5 5 3 

3 4 1 1 1 1 4 3 3 2 2 

4 4 1 1 1 1 4 2 3 2 1 

5 3 0 2 1 1 4 3 3 2 2 

6 3 1 1 1 0 4 2 1 2 2 

7 3 1 1 1 0 3 3 3 2 0 

8 3 1 2 >2 0 4 5 5 5 5 

9 4 1 1 1 1 4 3 2 3 2 

10 4 1 1 1 1 4 2 3 3 5 

11 4 1 1 1 1 4 >5 >5 5 >5 

12 4 1 1 1 1 4 1 2 3 2 

13 3 1 2 >2 0 3 3 4 3 0 

14 4 1 1 1 1 4 2 2 2 2 

15 3 1 1 0 1 4 3 3 4 2 

16b 0 0 0 0 0 0 0 0 0 0 

17 0 0 0 0 0 2 3 >5 0 0 

18 0 0 0 0 0 1 3 0 0 0 

19 1 1 0 0 0 2 2 2 0 0 

20 2 0 1 1 0 2 0 3 3 0 

21 1 0 0 1 0 2 0 >5 4 0 

22 2 0 1 1 0 3 >5 >5 >5 0 

23 2 1 1 0 0 2 2 2 0 0 

24 2 1 1 0 0 2 4 3 0 0 

25 1 0 0 1 0 3 3 3 3 0 

26 2 0 1 1 0 3 2 3 3 0 

27 2 0 1 1 0 3 2 2 - 0 
a Number of weeks training was performed 
b Dogs 16-27 excluded based on poor compliance 
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Figure 4.1: Differences in the rate of lip licking for control (gray) and trained (white) dogs 

varying in dog sex, and phase of clinic entrance. Displaying a higher rate of lip licks (95% CI) in 

trained (white) females compared to control (gray) females during entrance, and a higher rate in 

trained males compared to control males during weigh-in; (mixed Poisson regression, * p<0.05). 
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Figure 4.2: A higher proportion of control dogs (96.2%) displayed reduced posture during the 

examination compared to trained dogs (87.6%).  
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Figure 4.3: Interaction between training and dog sex from a mixed Poisson regression model 

displaying differences in lip lick rate (95% CI) during the examination between control (gray) 

and training (white) treatment groups; * p<0.05. 
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Figure 4.4: Results from a mixed Poisson regression model displaying the number (95% CI) of 

lip licks (gray) and avoidance (white) performed per minute during each phase of the physical 

examination, with different letters indicating significant difference at p<0.05. Responses are 

combined for treatment groups with and without training. 
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CHAPTER FIVE 

Risk-factors associated with veterinary-related fear and aggression in owned domestic dogs 

 

A version of this chapter is in preparation to be submitted to Preventive Veterinary Medicine 
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5.1 Abstract  

Fear and aggression in dogs within veterinary clinics can lead to canine welfare 

impairments and pose a safety concern for veterinary staff. However, few studies have explored 

potential underlying causes for this fear and aggression. We used an online cross-sectional 

survey targeted to current dog owners to examine risk factors associated with fear and aggression 

within veterinary clinics. The factors we assessed related to dog characteristics (e.g., sex, breed), 

fear and aggression responses in everyday scenarios (e.g., stranger-directed fear), experiences at 

the veterinary clinic (e.g., frequency of visits), training, early socialization, and owner 

demographics (e.g., gender, age). Data were analyzed using mixed linear regression models, with 

participant as a random effect to account for multiple dogs within the same household. For fear 

within veterinary clinics, dogs (n=1,346) were significantly more likely to be rated as fearful by 

their owners if they were neutered at ≤1 year of age; received their first nail trim at an older age; 

were rated as having severe non-social fear, or stranger-directed fear and aggression, or as being 

stressed or aggressive during body handling; had a negative change in behaviour after an 

aversive clinic experience; and if owners indicated being nervous during situations within the 

veterinary clinic. For aggression within veterinary clinics, dogs (n=1,776) were more likely to be 

rated as aggressive if they were reported to be fearful of feet toweling, or stressed or aggressive 

during body handling, if the owner reported using positive punishment during routine training, or 

if the following had occurred during clinic visits: examination cut short, towel restraint and 

muzzling, bite directed at staff member, use of positive punishment, and if the owner indicated 

being nervous during situations within the veterinary clinic. Random effects for participant were 

significant for both fear and aggression models, with ICCs of 0.36 (CI: 0.21-0.54, p=0.0004) and 
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0.16 (CI: 0.06-0.36, p=0.017), respectively, indicating some correlation in behaviour amongst 

dogs owned by the same person. These results suggest that fear and aggression within veterinary 

clinics is related to dog personality, previous early experiences and veterinary clinic experiences, 

and owner experiences during veterinary visits. Results generate hypotheses for future research 

aimed at preventing the development of fear and aggression within a veterinary setting.  

5.2 Introduction 

Recent estimates suggest that there are 7.6 million companion dogs in Canada, with 

approximately 80% of these dogs visiting a veterinary clinic each year (Perrin, 2009; Canadian 

Animal Health Institute, 2017). Even though routine veterinary care is important for dog health 

and welfare, studies have shown that it can elicit fear and aggression. Stanford et al. (1981) 

assessed dog willingness to enter the clinic and found that 60% of dogs displayed apprehension 

and submissive postures, and 18% displayed fear-biting. Another study found that 53.3% of dogs 

showed signs of fear while in the waiting room (Mariti et al., 2015). Fear responses have also 

been reported during veterinary examinations. Döring et al. (2009) found that 49.6% of dogs 

were unwilling to enter the exam room, and 77.8% of dogs showed reduced posture when on an 

examination table. Furthermore, a recent study examined fear behaviours across different phases 

of a veterinary examination, and found responses were increased during aspects of the 

examination that involved physical manipulations (Stellato et al., 2019). This can have 

immediate consequences for dog welfare but can also have long-term consequences due to 

incomplete examinations and reduced visits. Glardon et al. (2010) found that 16% of dogs 

showed aggressive behaviour during a physical examination, and overall, 6% of the dogs did not 

receive a full examination due to aggression. A recent report found that 22% of dog owners 
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reported they would visit the clinic more often if the experience was less stressful (Volk et al., 

2011). In addition, fear and aggression in dogs within a veterinary setting can place human safety 

at risk. Previous studies report that 71-75% of veterinarians have suffered from animal-related 

injuries, including bites and scratches (Dobratz and Smith, 2003; Jeyaretnam et al., 2000).  

The objective of this study was to identify risk factors associated with fear and aggression 

within veterinary clinics to identify why some dogs are fearful and others are not, through the 

use of an online survey targeted to current dog owners. A number of factors have been 

hypothesized to contribute to dog fear and aggression during veterinary care. A recent study used 

retrospective data from the Canine Behavioural Assessment and Research Questionnaire (C-

BARQ) and found that owner-reported fear during a veterinary examination was associated with 

breed group, history of activity or employment (e.g., show dogs), source, weight, presence of 

other dogs in the household, and if owners were first time dog owners (Edwards et al., 2019). As 

the predictors identified in this study only explained 7% variance of fear of veterinary 

examinations, the authors suggested a more comprehensive analysis of other contributors is 

required. Additional factors worth exploring that are hypothesized to influence dog behaviour at 

veterinary clinics include response to isolation from owners (Riemer et al., 2016; Stellato et al., 

In Press), previous negative experiences resulting from pain and/or stress (Döring et al., 2009), 

and exposure to novel stimuli, such as people (Vas et al., 2005), animals, environments (Garnier, 

et al., 1990), and unfamiliar handling (Mariti et al., 2016; Stellato et al., 2019.). Also, factors 

related to the owner and their management of the dog have been suggested to affect dog fear and 

aggression, such as training methods (Mariti et al., 2016), owner personality, and level of 

nervousness to stressful situations (Dodman et al., 2018; Podberscek and Serpell, 1997). In 
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addition, various strategies have been recommended for reducing fear and aggression during 

veterinary visits but have not been assessed empirically; for example, dog responses might be 

reduced by providing treats, having the owner assist with handling, allowing acclimation to the 

examination room, using various low-stress handling techniques during appointments, and 

increasing exposure to the veterinary clinic more broadly (Herron and Shreyer, 2014; Moffat, 

2008; Yin, 2009).  

5.3 Methods 

All relevant procedures were reviewed and approved by the University of Guelph 

Research Ethics Board (#17-04-010). 

5.3.1 Data collection 

To participate in the survey respondents needed to be 18 years of age or older, and the 

primary caregiver (i.e., fiscal responsibility and providing routine care) of at least one dog that 

was between 1 to 5 years of age. Dog age was restricted to reduce participant recall bias about 

early dog experiences and management. Snowball sampling was used to recruit participants 

through various social media platforms. This technique relies on referrals from participants and 

is used to facilitate outreach to groups of people that may not otherwise be reachable (Atkinson 

and Flint, 2001; Biernacki and Waldorf, 1981). Advertisements for the survey were initially 

posted to Facebook, Instagram, Twitter, Kijiji, and Ontario Veterinary College listservs and 

bulletins; sharing was encouraged. 
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5.3.2 Questionnaire 

The survey was created using Qualtrics® and was accessible online (See Appendix A.3). 

The survey consisted of 136 questions divided up into 8 sections: dog information (sex, breed, 

age, source); dog personality (fear and aggression portions of the Canine Behavioural 

Assessment and Research Questionnaire (C-BARQ) and researcher-generated questions on fear 

and aggression observed at the veterinary clinic; previous dog experiences at the veterinary clinic 

(age of first appointment, frequency of visits, reasons for visiting, frequency and age of certain 

experiences, handling tools used during appointments, response to handling); training methods 

(general types of training used routinely, plus specific response to unwanted behaviour in the 

veterinary setting); home environment (dog housing type); exercise (time spent exercising per 

day); socialization during the early sensitive period (frequency of exposing dog to different 

stimuli, reaction to different stimuli); and, owner information (country, gender, age, education, 

income, Ten Item Personality Index (TIPI), and level of nervousness in responses to dog 

experiences at the clinic). Due to the large number of breeds represented in the present survey, 

breeds were re-categorized according to Canadian Kennel Club breed groups (Canadian Kennel 

Club, 2019). Participant dog owners were able to complete the survey for up to five dogs. 

Fear and aggression portions of the C-BARQ were used to identify dog responses to 

various everyday situations. A series of previously validated questions were included for each 

relevant factor including: stranger-directed fear/aggression, dog-directed fear/aggression, owner-

directed aggression, and non-social fear. Overall scores for each factor were calculated by 

averaging the dogs’ scores across each of the questions for factors that were previously identified 

through factor analysis (Flint et al., 2017). In addition, six C-BARQ questions that are relevant to 
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experiences in veterinary clinics and not included in the previously identified factors were 

included separately in the analysis; fear of unfamiliar situations, fear when groomed, fear when 

feet toweled, aggression towards unfamiliar male dogs, aggression towards unfamiliar female 

dogs, and aggression when barked/lunged at by other dogs.  

To more specifically identify fear and aggression during veterinary visits, dog owners 

were asked to rate their dog’s level of fear and aggression on a continuous scale from 0 to 4 

(0=No fear/aggression, 1-3=Mild to moderate fear/aggression, 4=Severe fear/aggression) in 

response to 14 different situations relevant to veterinary visits (Table 5.1). Mild to moderate fear 

was described as avoiding eye contact, avoidance of a feared object, crouching or cringing with 

tail lowered or tucked between the legs, whimpering or whining, freezing, and shaking or 

trembling. Severe fear was described as exaggerated cowering, and/or vigorous attempts to 

escape, retreat or hide. Mild to moderate aggression was defined as barking, growling, and 

baring teeth, with severe aggression described as snapping, lunging, biting, or attempting to bite.  

5.3.3 Statistical analysis  

Factor analysis and mixed linear regression models were completed using Stata Statistical 

Software v.13 (StateCorp., College Station, TX, USA).  

5.3.4 Factor analysis    

The series of 14 researcher-generated questions about both fear and aggression within 

veterinary clinics was subjected to factor analysis to identify our outcome variables. Factor 

analysis was performed on observations with complete data for all items. To assess the suitability 

of conducting factor analysis, the Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) 

and the Bartlett’s test of sphericity were used. The use of factor analysis for this data set was 
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considered appropriate as the KMO value was greater than 0.50 and the Bartlett’s test of 

sphericity was significant (Ferguson and Cox, 1993). In order to obtain distinct groupings of 

items that measured different temperament and behavioural traits, a varimax rotation was applied 

to the factor analysis for orthogonal transformation (Hatcher and O’Rourke, 2013). A Kaiser 

eigenvalue cut-off of 1 was used to determine the number of factors selected and a scree plot was 

used to visually determine whether factors close to the eigenvalue cut-off should be included 

(Hatcher and O’Rourke, 2013; Streiner, 1994). The questions were considered to load on a factor 

if, after rotation, a loading value of >0.40 was obtained (Hatcher and O’Rourke, 2013). If 

questions did not load on any of the factors they were removed, and the factor analysis was 

repeated. Questions that double loaded were assigned to the factor with the highest loading 

(Ferguson and Cox, 1993). However, when the difference between the factor loadings was small 

(≤0.20) the question was removed from the analysis (Ferguson and Cox, 1993). To assess 

internal consistency of the identified subscales resulting from the factor analysis Cronbach α was 

used, with a level of 0.70 or greater considered acceptable (Hatcher and O’Rourke, 2013).  

5.3.5 Risk factor analysis  

Two mixed linear regression models were generated to identify risk-factors for fear and 

aggression within veterinary clinics. As described further in the results, factor analysis identified 

two factors related to veterinary fear (Model 1) and veterinary aggression (Model 2) that were 

used in further analysis. To calculate the outcome measures for analysis, average scores of fear 

and aggression from a scale from 1-4 were taken across all relevant items for each factor. 

Participants with complete responses for at least four of the eight items from a given factor were 

included in the analysis, resulting in exclusion of nine participants from Model 1 and seven 
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participants from Model 2. The model-building process was the same for both models. A total of 

183 potential explanatory variables were tested for associations with the dependent variables; 

these included 9 dog information variables, 14 dog personality variables, 81 variables related to 

previous experiences at veterinary clinic, 41 variables related to training, 27 owner information 

variables, one variable each for home environment and exercise, and 8 variables related to 

socialization. In addition, general fear at the veterinary clinic (Model 1 dependent variable) was 

tested in the model for aggression at the veterinary clinic (Model 2). Participant ID and country 

were included as random effects in both models.  

Collinearity amongst variables was assessed using a cut-off of |0.70| (Dohoo et al., 2003); 

Pearson, Spearman, and Phi correlation coefficients were used to assess collinearity, depending 

on the nature of the variable. When collinearity was identified, the most biologically meaningful 

variable was kept (Dohoo et al., 2003). Linear relationships between continuous independent 

variables and the continuous outcome variables were visually assessed using locally weighted 

regression curves (lowess) in addition to testing the significance of a quadratic term. If the 

relationship was quadratic, the quadratic term was kept in the model. If the relationship was 

neither non-linear nor quadratic, the continuous variable was categorized. As a result of non-

linear relationships with the continuous outcome, age of neutering and age of first nail trim were 

categorized, based on biological plausibility, into the following five groups; <6 months, 6-11 

months, 1 year, 2 years, >2 years. Fear scores in the veterinary clinic (Model 1 dependent 

variable) had a linear relationship with the outcome of general aggression at the veterinary clinic 

and was thus kept continuous.  
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Univariable analysis was performed for each independent variable against the outcome in 

a mixed linear regression model, with participant ID and country included as random effects. 

Variables were retained for additional testing using a liberal p-value of p ≤0.20 (Dohoo et al., 

2003). The significant variables from the univariable analysis were then used to identify the main 

effects model using manual, step-wise forward selection. Variables were kept in the main effects 

model if they were statistically significant (p <0.05), part of a significant interaction, or 

identified as a confounder, regardless of significance. Confounders were identified as variables 

that caused greater than 20% change in a coefficient of another variable in the model. 

Biologically plausible two-way interactions were then assessed. In order to achieve parsimony, 

significant interactions were included if they resulted in lower BIC values. The fit of the model 

was determined by assessing the homoscedasticity and normality of the best linear unbiased 

predictions (BLUPS). Standardized Pearson residuals were used to detect outliers. Also, the 

intra-class correlation coefficients (ICC) were estimated to measure the degree of correlation 

between dogs owned by the same person and within the same country. 

5.4 Results 

 A total of 2,624 responses were collected from the survey and 2,117 complete responses 

were retained for analysis. For Model 1, which examined risk factors for fear within veterinary 

clinics, surveys for a total of 1,346 dogs from 1,217 participants were included in the analysis, 

with a mean of 1.1 dogs per household (range from 1 to 3). For Model 2, which examined 

aggression within veterinary clinics, the survey was completed for 1,776 dogs from a total of 

1,544 participants, with a mean of 1.2 dogs per household (range from 1 to 4). The risk factors 

identified in Model 1 explains 61% of variance of fear in veterinary clinics and the risk factors in 
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Model 2 explains 51% of variance of aggression in veterinary clinics. Thirty-eight countries were 

represented; 55.3% of responses were from Canada, 35.3% were from the United States of 

America, and 9.4% from the remaining countries. Dog age ranged from one to five years old, 

with a mean (SD) age of 3.19 (1.39) years. Weight of the dog ranged from 2 to 200 pounds, with 

a mean (SD) weight of 51.7 (29.1) pounds. The sample included 64.3% Canadian Kennel Club 

recognized dog breeds, representing 152 different breeds, 31.2% mixed breeds, and 4.5% 

other/non-Canadian Kennel Club breeds represented. The average (SD) fear score at the 

veterinary clinic was 1.08 (0.98), including 13.4% of the dogs with no fear (score 0), 64.3% of 

the dogs with mild/moderate fear (23.4% score 1, 22.1% score 2, 18.8% score 3), and 22.4% of 

the dogs with severe fear (score 4). The average (SD) aggression score was 0.31 (0.64), 

including 62.7% of the dogs with no aggression (score 0), 29% of the dogs with mild/moderate 

aggression (15.5% score 1, 8.3% score 2, 5.4% score 3), and 8.1% of the dogs with severe 

aggression (score 4). For a full summary of descriptive statistics for all variables please see 

Appendix A.4. 

 Owners were asked to choose all the ways they respond to their dog when or if their dog 

displayed fear towards veterinary staff. A total of 78.9% of owners reported gradually exposing 

their dog to the feared stimulus, 71.3% reported encouraging interaction with the feared stimulus, 

and 71.4% reported comforting their dog (Figure 5.1). In response to aggression displayed 

toward veterinary staff, 62.6% reported removing their dog from the situation, 57.9% reported 

using gradual exposure, 31.5% reported correcting the behaviour, and 30.6% reported avoiding 

similar situations in the future (Figure 5.2). 
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5.4.1 Factor analysis 

 A factor analysis for behaviour at the veterinary clinics was performed for 1,185 dogs for 

fear-related questions (Table 5.1) and 1,267 dogs for aggression-related questions (Table 5.2); 

only dogs with complete data for all items were included. The KMO values were 0.89 (Table 

5.1) and 0.88 (Table 5.2), respectively, signifying a ‘meritorious’ degree of common variance 

amongst the variables (Dziuban and Shirkey, 1974). In addition, the Bartlett’s test of sphericity 

was significant for both analyses (p<0.001), indicating that the factor analysis was appropriate 

(Table 5.1; Table 5.2). For the fourteen fear questions related to veterinary care, ten of the 

fourteen items were grouped into two factors defined as general fear at the veterinary clinic 

(Factor 1), and fear of unfamiliar dogs at the veterinary clinic (Factor 2; Table 5.1). Factor 

analysis for the aggression questions shows similar results, with the two factors instead defined 

as general aggression at the veterinary clinic (Factor 1), and aggression towards unfamiliar dogs 

at the veterinary clinic (Factor 2; Table 5.2). For both of the models, fear and aggression while 

travelling to the veterinary clinic did not load on any factor, and six additional items were 

removed as they cross-loaded on Factors 1 and 2 (i.e., fear or aggression for each of the 

following: when undisturbed in the waiting room, when an unfamiliar person enters the waiting 

room, and when an unfamiliar person approaches the dog in the waiting room). Cronbach’s α 

values ranged from 0.92 to 0.95 (Table 5.1) for analysis of the fear questions, and from 0.90 to 

0.93 (Table 5.2) for analysis of the aggression questions, indicating that the extracted factors had 

good internal consistency. Average scores were then obtained across the eight items within 

Factor 1, relating to fear/aggression at the veterinary clinic. These scores were used to create the 

outcome measures as general fear at veterinary clinic (Factor 1 from Table 5.1) was used as the 
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dependent variable to analyze fear at the veterinary clinic, and general aggression at veterinary 

clinic (Factor 1 from Table 5.2) was used as the dependent variable to analyze aggression at the 

veterinary clinic. 

5.4.2 Model 1: Risk factors associated with fear in veterinary clinics 

5.4.2.1 Dog factors 

A number of factors that were related to early management and experiences of the dog 

were associated with a higher fear score at the veterinary clinic (Table 5.3). These included, 

neutered at ≤ 1 year of age, first nail trim at the veterinary clinic at ≥ 1 year of age, and an 

indifferent or scared response to the veterinary clinic as a puppy. Dog temperament scores for 

general fear and aggression within everyday scenarios were also associated with a higher fear 

score at the veterinary clinic. Dogs reported to have the following behavioural tendencies had 

higher reported fear scores at the veterinary clinic compared to dogs without these tendencies: 

stranger-directed fear, stranger-directed aggression, non-social fear, and fear of unfamiliar 

situations, being groomed, feet being toweled, and unfamiliar dogs at the veterinary clinic. 

5.4.2.2 Veterinary clinic factors 

Fear scores at the clinic were higher if dogs were reported to experience stress/discomfort 

or aggression when handled by the veterinarian, when their elbow or belly is handled, if they 

remained aggressive or fearful when muzzled, and if they had a negative change in behaviour 

after a particularly bad experience at the clinic. However, fear scores were lower if dogs were 

reported to consume treats at the veterinary clinic. In relation to the conduct of the examination, 

if owners reported that the veterinarian allowed their dog to explore the examination room, fear 

scores were lower.  
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5.4.2.3 Owner factors 

 Factors related to the owner were also associated with the reported fear score at the 

veterinary clinic. For instance, if the owner reported being nervous when leaving their dog 

overnight at the veterinary clinic, reported fear scores at the veterinary clinic were higher.  

The random effect, participant ID (owner), was significant, and based on the ICCs (95% 

CI) of the model, fear scores of dogs with the same owner had a correlation of 0.35 (0.2, 0.54). 

Country was not a significant random effect and was thus excluded. The income of the owner 

was identified as a confounder on stranger-directed fear and non-social fear and was thus 

retained in the model. 

5.4.3 Model 2: Risk factors associated with aggression in veterinary clinics  

5.4.3.1 Dog factors 

Higher aggression scores within veterinary clinics were associated with higher fear scores 

within veterinary clinics. In addition, a number of variables related to general fear and aggression 

within everyday scenarios were associated with higher reported aggression scores at the 

veterinary clinic, including fear of feet being toweled, and aggression towards unfamiliar dogs at 

the veterinary clinic (Table 5.4). In regard to early experiences, exposure to unfamiliar dogs as a 

puppy was associated with a lower aggression score at the veterinary clinic. 

5.4.3.2 Veterinary clinic factors 

Aggression scores were higher for dogs who were reported to respond aggressively to 

muzzling, or to have previously bitten a staff member, and aggression scores were lower if 

owners reported that their dogs were not muzzled at the veterinary clinic. Aggression scores 

were higher when owners reported that dogs were stressed or aggressive during handling of their 
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chest. In contrast, if owners indicated that they had previously visited the veterinary clinic due to 

acute gastrointestinal or musculoskeletal issues, aggression scores were lower. In relation to the 

conduct of the examination, aggression scores were higher if owners reported that veterinarians 

used towel restraint and shortened the length of the examination.  

5.4.3.3 Owner factors 

Owner use of a variety of different training techniques was associated with reported 

aggression scores at the veterinary clinic. If owners reported responding to unwanted behaviours 

in general contexts by using a spray bottle, aggression scores were higher; however, if they 

reported ignoring unwanted behaviours in these contexts, aggression scores were lower. In 

relation to behaviour displayed at the veterinary clinic, aggression scores were higher if owners 

reported that they ignore aggression displayed towards the veterinary staff, and if they reported 

that they force the dog to interact if their dog shows fear towards the veterinary staff. In addition, 

if the owner reported not being nervous during nail trims for their dog at the veterinary clinic, 

aggression scores were lower. Also, if the owner reported being nervous when the veterinarian 

handles their dog, aggression scores were higher. 

A significant interaction was detected between the C-BARQ factor ‘owner-directed 

aggression’ and owner response to aggressive responses by the dog towards veterinary staff. If 

the dog was reported to have severe or mild/moderate owner-directed aggression, and the owner 

removes the dog from the situation (e.g., from the interaction, veterinary staff, or room), 

veterinary-related aggression scores were lower compared to owners who do not remove their 

dog. 
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The random effect, participant ID (owner), was significant and based on ICCs (95% CI) 

of the model, aggression scores for dogs with the same owner had a correlation of 0.16 (0.06, 

0.35). Country was not a significant random effect and was thus excluded. 

5.5 Discussion 

There was some overlap across the fear and aggression models, with the primary 

commonalities being a response of stress/discomfort or aggression when handled at the 

veterinary clinic, fear and aggression to being muzzled, and fear and aggression towards 

unfamiliar dogs at the clinic. Although there is some overlap in the risk factors for fear and 

aggression within veterinary clinics, a number of differences across the models suggest that what 

causes dogs to respond with fear is not always what causes dogs to act aggressively, and vice 

versa. Primary predictors of fear included early experiences at the veterinary clinic (e.g., age of 

neuter and first nail trim), behaviour change after a negative experience, and dog personality 

factors (e.g., stranger-directed fear and aggression, non-social fear, fear of unfamiliar situations). 

In contrast, the primary predictor of aggression was the use of positive punishment training 

outside the clinic environment. These predictors are worth exploring in future studies as potential 

causal factors for fear and aggression in veterinary clinics. 

Fear in veterinary clinics had a significant linear relationship with aggression in 

veterinary clinics, supporting the hypothesis that aggression in this setting is fear-based. It is 

widely suggested that fear is a primary contributor to aggression in dogs (Haug, 2008; 

Landsberg, 2013; Lindsay, 2001). If the eliciting stimulus is unavoidable and constantly present 

or repeatedly encountered, dogs might escalate to displays of aggressive behaviour as a defense 

mechanism. For example, Delville et al., (2003) found that hamsters became aggressive after 
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repeated exposure to aggressive conspecifics placed within their cage. While this specific 

hypothesis has not been empirically tested in dogs, a number of studies have found that fear is a 

significant predictor of aggression in this species (Flint et al., 2017; Jacobs et al., 2018). 

Furthermore, there is a large body of literature on defensive and fear-based aggression in animals 

showing a progression in response from submission through to aggression during perceived 

threats (Beaver, 1983; Borchelt, 1983; Galac and Knol, 1997; Jacobs et al., 2003). The particular 

risk factors for aggression in veterinary clinics can potentially give some indication as to what 

causes dogs to escalate from displaying fearful behaviours to displaying threatening, aggressive 

behaviours in veterinary clinics. For instance, more owner-related factors, including how they 

handle their dog in response to unwanted or undesirable behaviours, are risk factors for 

aggression in veterinary clinics. This is consistent with current knowledge, as animals may 

escalate to aggressive displays if pushed beyond their comfort zone (Archer and Huntingford, 

1994). Also, aggressive displays are more likely if they have learned that threatening behaviour 

will either be ignored or punished (Borchelt, 1983), as previous research suggests higher 

aggression in dogs when punished for undesirable behaviours (Hsu and Sun, 2010).   

5.5.1 Dog factors 

Dogs who were reported to be generally fearful or aggressive in response to strangers, 

loud noises (i.e. non-social fear; Hsu and Serpell, 2003), and unfamiliar situations were also 

more likely to be fearful in veterinary settings. This relationship was also observed in a recent 

study by Edwards et al. (2019), where fear of a veterinary examination and fear of unfamiliar 

situations were related to touch-sensitivity and non-social fear. The veterinary clinic has many 

new people moving through the facility on a daily basis (e.g., veterinary staff and clients), thus, 
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depending on the frequency of clinic visits, veterinary staff could be perceived as strangers. The 

clinic environment and experience have many elements that are relatively novel to dogs, 

including new rooms, and unfamiliar types of handling. Also, high levels of noise within a 

veterinary clinic are known to elicit mild fear responses (Stellato et al., 2019). Thus, dogs who 

respond fearfully to novelty, noise, and sudden, unpredictable stimuli are more likely to be 

fearful at the veterinary clinic, potentially because the environmental stimuli within the clinic are 

similar in nature. Further, dogs reported to be fearful in the clinic as a puppy had higher fear 

scores in the clinic as an adult. This corresponds with previous research which found that 

puppies that were fearful during a routine examination, were also fearful when re-assessed as 

adults (Godbout, 2007; Godbout and Frank, 2011). This provides support for fear as a 

temperament trait that is consistent over the dog’s lifespan (Adolphs, 2013). 

In contrast to our predictions, breed, age, sex, and weight did not show an association 

with fear or aggression in veterinary clinics in the current study. Outside of the veterinary clinic, 

certain breeds have been previously reported to generally be more fearful (Arvelius et al., 2014; 

Eken Asp et al., 2015; Temesi et al., 2014) and aggressive (Blackshaw, 1991; Borchelt, 1983; 

Duffy et al., 2008; Hsu and Sun, 2010; Lund et al., 1996). Similarly, recent research assessing 

responses in the veterinary clinic found that reported breed group (specifically, toy breeds, 

mixed, hounds) was the largest predictor of fear of a veterinary examination (Edwards et al., 

2019). In contrast, in a study examining medical records of a small animal practice, a higher 

frequency of aggression towards veterinarians was found within the working (Schnauzer, 

Doberman Pinscher), herding (Old English Sheepdog, German Shepherd), hound (Beagle), and 

sporting (English Springer Spaniel) breed groups (Marcella, 1983). Further, in studies assessing 
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dog responses to examinations, male dogs were reported to be less fearful than females (Döring 

et al., 2009; Stellato et al., 2019), and dogs under 2 years of age were reported to be less fearful 

than older dogs (Döring et al., 2009). Also, larger dogs have been reported to have lower fear of 

veterinary examinations in comparison to smaller dogs (Edwards et al. 2019); however, Edwards 

et al. analyzed weight when controlling for breed and thus its impact on fear was not assessed 

individually. 

5.5.2 Veterinary clinic factors 

 Both fear and aggression within veterinary clinics were associated with owner reports 

that the dog shows signs of stress or aggression during general handling-related activities such as 

toweling of the feet and grooming, and more specifically when their body is handled by the 

veterinarian. It has also been suggested that touch sensitivity on certain areas of the body can 

increase dog fear and aggression (Luescher and Reisner, 2008). Previous research has found that 

dogs sometimes respond to touch on certain areas of the body (i.e., head, shoulder, under the 

neck) with behaviours that have been related to submission and fear (e.g., averted body, lip 

licking; Kuhne et al., 2012), so handling can be interpreted as threatening for some dogs. 

Furthermore, sensitization may occur to handling for certain procedures, e.g., nail trims, through 

repeated exposure (Fernández-Teruel et al., 1991) increasing their stress response.   

In contrast to previous research (Edwards et al., 2019), the current results suggest that 

health problems are associated with behaviour at the veterinary clinic. However, counter to our 

predictions, previous visits due to acute gastrointestinal (e.g., diarrhea, vomiting) or 

musculoskeletal (e.g., hip dysplasia, broken bone) issues were associated with lower reports of 

aggression rather than higher reports of aggression. Since pain can sometimes elicit aggression 
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(Berkowitz, 1993), we had predicted that these conditions would be associated with increased 

aggression. However, it is possible that sick or injured animals are less interactive and responsive 

due to overall malaise. Furthermore, ongoing medical treatments can lead to more visits to the 

clinic, which might result in desensitization through frequent exposure, as it has been previously 

found that a low frequency of clinic visits was associated with an increase in owner-reported 

stress during examinations (Mariti et al., 2016). 

A number of strategies that have previously been recommended to reduce fear in dogs 

during veterinary care (i.e., providing treats, acclimation to exam room, owner assistance in 

handling) were associated with lower rates of fear in the current study. Reported consumption of 

treats in the clinic was lower for fearful dogs, similar to results from Lind et al. (2017), likely 

because animals have a reduced appetite when stressed (Charmandari et al., 2005). It is widely 

recommended to use treats to reduce dog stress during veterinary care (Herron and Shreyer, 

2014; Moffat, 2008; Yin, 2009) and future research should explore the causal relationship 

between providing treats and fear levels in this setting. Similar to current results, having owners 

present in the examination room (Chapter Two) and interacting with their dog during an 

examination (Csoltova et al., 2017) have previously been found to reduce dog fear levels. Also, 

the use of muzzles, towels for restraint, and shortening the exam length is recommended in dogs 

who are showing aggressive behaviour (Herron and Shreyer, 2014; Moffat, 2008; Yin, 2009). 

While the use of these tools was found to be associated with higher rates of aggression, they 

likely do not have a causal role, but may instead be used at higher rates with dogs who are 

already aggressive. Previous recommendations for reducing fear and aggression in the veterinary 
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setting are largely based on expert opinion and anecdotal reports, so the current study highlights 

strategies that should be assessed in future research. 

Early experiences in the clinic (e.g., neuter and nail trim) appear to be associated with 

later fear and aggression in this setting. It is known that early experiences can influence 

behaviour later in life (Foyer et al., 2014), particularly if the experiences are negative or involve 

inadequate socialization (Jones and Boissy, 2011; Fox and Stelzner, 1967). Experiences that 

occur during the sensitive period for socialization, between approximately 3 to 14 weeks (Scott 

and Fuller, 1965), are critical for the development of normal behaviour, and therefore have more 

long-lasting effects, as inadequate or no exposure to certain stimuli are likely to result in fear 

(Freedman et al., 1961). After the sensitive period, dogs are generally thought to enter a fear 

period where they increase their avoidance of novel stimuli (Miklósi, 2007). In this study, dogs 

neutered at 6-11 months of age had the highest reported fear score. This age group is similar to 

the age (6-12 months) with highest mean score of fear of an examination (Edwards et al., 2019) 

and the age (7-12 months) previously reported to be more likely to display stranger-directed 

aggression (Farhoody et al., 2018). It is possible that neutering dogs at this specific age may 

make them more fearful as a result of it occurring during their sensitive and fear periods. Also, as 

dogs neutered at <2 years of age had higher fear scores than dogs neutered >2 year, it is possible 

that hormonal differences due to neutering during key stages of development might have 

influenced fear levels. Previous studies have shown that testosterone reduces fear and anxiety in 

a variety of species, such as mice (Aikey et al., 2002), heifers (Boissy and Bouissou, 1994), 

humans (Van Honk et al., 2005), and sheep (Vandenheede and Bouissou, 1996).  



 

 

 

 

180 

In contrast to the effects of early neutering, dogs who received their first nail trim at the 

veterinary clinic at an older age were more likely to be fearful. While negative experiences 

during fear periods can lead to enhanced fear responses later in life, so too can lack of exposure 

to particular stimuli. In addition, dogs receiving their first nail trim at an older age may have had 

higher fear scores as a result of it not occurring during these developmental periods. The effect 

of source on fear and aggression was not detected in our study, however it has been reported in a 

previous study that the second greatest predictor to fear of a veterinary examination to be dogs 

acquired from family/friends or pet stores (Edwards et al., 2019), which may speak to the quality 

of socialization and experiences during puppyhood impacting their reported fear levels. Further, 

in relation to previous negative experiences, dogs who had a negative change in their behaviour 

after the event were reported to be more fearful in the veterinary clinic. These results are 

consistent with Döring et al. (2009) findings, where they found that dogs with previous negative 

experiences were more fearful than dogs who only had positive experiences.  

5.5.3 Owner factors  

 In general, owners who reported feeling nervous when their dog was handled at the clinic 

also reported higher levels of fear and aggression for their dog at the veterinary clinic. However, 

the direction of this relationship is unclear. Owner nervousness might be related to concerns 

about the welfare of their dog or the potential for their fearful or aggressive dog to harm 

someone. Alternatively, dogs might become more fearful when their owner is nervous, either 

directly through social referencing (Merola et al., 2012), or due to changes in owner behaviour 

that impact dog anxiety (D’Aniello et al., 2018). A previous study detected significant 

correlations between the degree to which owners were concerned about their dog’s fear and 
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owner neurosis (O’Farrell, 1997), suggesting that the relationship is not causal, but resulting 

from the effect of dog fear on owner anxiety. Also, none of the owner personality items from 

TIPI were significant risk factors in either model for the current study, despite previous research 

reporting that owners who are identified as highly anxious, negative in emotionality, or 

emotionally unstable to more likely report their dog as fearful (Chopik and Weaver, 2019; 

Dodman et al., 2018) and aggressive (Podberscek and Serpell, 1997). Thus, further research is 

necessary to explore the relationship between dog and owner anxiety in this context. 

 Training techniques used both within and outside veterinary settings in response to 

unwanted or undesirable behaviours influenced reported fear and aggression scores in veterinary 

clinics. Negative punishment (e.g., ignoring unwanted behaviour) was associated with reduced 

aggression in veterinary contexts when used broadly as a training method for reducing unwanted 

behaviour; however, when used in the veterinary environment, aggression levels in this context 

were reported to be higher, potentially because owners with aggressive dogs are more likely to 

use this technique. Further, positive punishment techniques used outside the veterinary clinic 

environment were associated with higher aggression levels in the clinic. This is consistent with 

previous studies that associated use of positive punishment for dogs with increased stress 

(Beerda et al., 1997; Schalke et al., 2007), fear and aggression (Blackwell et al., 2008), and high 

levels of behaviour problems (e.g., anxiety, excitability; Hiby et al., 2004). Also, a survey 

regarding owner perceptions of dog welfare at the veterinary clinic found that positive 

punishment was associated with behaviour problems at the veterinary clinic, including 

appeasement, avoidance, and aggression (Mariti et al., 2016). Similar to positive punishment, 

flooding (e.g., forced exposure to feared stimuli at levels that are above the fear threshold) is 
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known to elicit fear and aggressive responses (Walker et al., 1997), which is consistent with 

current findings as higher aggression was associated with owners reporting that they force dogs 

to interact with feared stimuli at the veterinary clinic. In addition, the interaction between owner-

directed aggression and removing the dog from the situation if aggressive towards veterinary 

staff, revealed that dogs with owner-directed aggression have lower aggression levels if they are 

removed and higher aggression levels if they are not removed but have severe or mild/moderate 

owner-directed aggression. This suggests that negative punishment techniques such as this may 

be useful to reduce aggression levels in dogs with pre-existing aggression issues, but further 

research is necessary to explore this relationship. 

 In response to fear and aggression displayed towards veterinary staff, most owners 

reported using non-confrontational methods (e.g., gradual exposure, encouraging interaction) 

that are recommended to reduce fear and aggression levels at the veterinary clinic (Yin, 2009). 

However, a significant percentage of owners reported using aversive methods, such as correcting 

aggressive behaviour, that may exacerbate these behaviours (Herron et al., 2009). Also, a 

percentage of people reported they would avoid future similar situations in response to these 

behaviours, warranting concern if this implies they would reduce their visits to the veterinary 

clinic. Therefore, further education is necessary to assist owners in reducing the prevalence of 

fear and aggression within veterinary clinics and further research is necessary to explore the 

impact of these findings on dog behavioural responses. 

5.5.4 Limitations 

 As the study is an online survey based on dog owner reports, there is the potential for 

owner bias in reporting on dog behaviour. However, results of a previous study suggest that dog 
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owners are fairly reliable in assessing their dog’s overall fear levels (Flint et al., 2018). Also, the 

current results are prone to social desirability bias, as owners may have inaccurately responded 

to certain sensitive questions (e.g., regarding their dog’s behaviour, their individual personality, 

and emotional and behavioural responses to situations), to avoid any negative feelings or 

perceptions by others. This bias may have resulted in some underestimation for our fear and 

aggression outcome measures. Response bias might also have influenced our results, as the 

response rate for the question asking about owner income was low, resulting in inclusion of 

fewer participants for Model 1, assessing fear in veterinary clinics, compared to the Model 2, 

assessing aggression in veterinary clinics. However, income was a confounder on stranger-

directed fear and non-social fear, and it was therefore retained in the model to account for this.  

The current results cannot be broadly generalized for dogs older than the age of five due 

to the age restriction imposed. Owners who have had their dogs for a longer period of time may 

be less likely able to recall past veterinary experiences and thus to prevent recall bias, a cut-off of 

five years was appropriate. Despite the age restriction, recall bias might still be an issue for some 

results, particularly when owners were asked to recall the age of their dog for certain experiences 

at the veterinary clinic. Further research is thus necessary to explore risk factors for fear and 

aggression in older dogs, and to investigate how these behaviours change over time.  

 Due to the large number of comparisons made there is an increased chance of type I error 

impacting our results. Examples of type I error creating inconsistent statistical and less plausible 

results are in the following associations: between dogs reported to be aggressive towards 

unfamiliar dogs and low fear scores, fear of unfamiliar dogs and low aggression scores, and 

owner seldom or usually assisted with handling and low fear scores. Also, there was inconsistent 
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fear and aggression scores in relation to owner’s reported nervousness when the dog was 

weighed and when they handle their dog. As a result, these associations should be interpreted 

with caution.  

 Finally, due to the cross-sectional nature of this study the ability to make causal 

inferences is limited and the temporal sequence of events cannot be determined between 

identified risk factors and fear and aggression within veterinary clinics. Therefore, it is unknown 

whether identified risk factors are associated with dogs who are already fearful or aggressive, or 

if the factors causally influence these behaviours. The risk factors identified, however, can be 

used to develop hypotheses for future, prospective, longitudinal studies and can potentially be 

used to identify dogs at risk of developing fear and aggression within a veterinary setting. 

Factors that appear to be promising for further exploration in these future studies include 

understanding how: dog responses towards familiar and unfamiliar humans and dogs, training 

methods, and early experiences in the clinic, both positive and negative, influence development 

of fear and aggression in a veterinary setting.  

5.6 Conclusions  

A number of factors related to the dog, the owner, and experiences in the veterinary clinic 

were associated with fear and aggression within a veterinary setting. Risk factors identified 

include dog personality, early or previous experiences, tools (e.g., muzzles, treats) used during 

examinations, owner nervousness in response to various situations regarding their dog at the 

veterinary clinic, and training methods used, both broadly and specifically in the veterinary 

context. This exploratory study highlights the need for further research on assessing the influence 
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of general fear and aggressive tendencies, owner responses to undesirable behaviours, and early 

experiences in the clinic on the development fear and aggression in a veterinary setting.    
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Table 5.1: Factor analysis of items related to dog fear while at the veterinary clinic, including 

items with a loading of > 0.40 on any given factor using a varimax rotation (N = 1,185); 

KMO=0.89, Bartlett’s test of sphericity p<0.001. 

 

 Factor Eigenvalue; 

Cronbach α 

Variable Loading 

Factor 1 General Fear at 

Veterinary Clinic 

5.45; 

0.92 

Examined on the ground 0.845 

 Approached directly by a clinic 

staff member in the exam room 

0.841 

 Examined on the examination table 0.819 

 Given injections (e.g., 

vaccinations) 

0.751 

 Undisturbed in the exam room 

before the appointment 

0.749 

 Nails are trimmed 0.631 

 Encouraged to get on the scale 0.590 

 Walking on slippery floors in the 

veterinary clinic 

 

0.552 

Factor 2 Fear of 

Unfamiliar Dogs 

at Veterinary 

Clinic 

1.12; 

0.95 

An unfamiliar dog approaches your 

dog in the waiting room 

0.911 

  An unfamiliar dog enters the 

waiting room 

0.909 
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Table 5.2: Factor analysis of items related to dog aggression while at the veterinary clinic, 

including items with a loading of > 0.40 on any given factor using a varimax rotation (N = 

1,267); KMO=0.88, Bartlett’s test of sphericity p<0.001. 

 

 Factor Eigenvalue; 

Cronbach α 

Variable Loading 

Factor 1 General Aggression 

at Veterinary Clinic 

5.37; 

0.90 

Examined on the ground 0.873 

 Examined on the examination 

table 

0.871 

 Approached directly by a clinic 

staff member in the exam room 

0.832 

 Given injections (e.g., 

vaccinations) 

0.813 

 Encouraged to get on the scale 0.709 

 Nails are trimmed 0.664 

 Undisturbed in the exam room 

before the appointment 

0.662 

 Walking on slippery floors in 

the veterinary clinic 

 

0.619 

Factor 2 Aggression 

Towards Unfamiliar 

Dogs at Veterinary 

Clinic 

1.26; 

0.93 

An unfamiliar dog enters the 

waiting room 

0.895 

  An unfamiliar dog approaches 

your dog in the waiting room 

0.892 
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Table 5.3: Multivariable mixed linear regression model for risk-factors for fear at veterinary 

clinics (average fear scores on a scale from 0-4 derived from eight questions) with participant ID 

as a random effect (n = 1,346 dogs, 1,217 participants).  

 

Fixed effects 
 

Coefficienta 95% CIb P-value 

Dog personality 

Stranger-directed feard  - - 0.0062 

 Mild/Moderate vs. 

None 

0.11 0.030, 0.19 0.007 

 Severe vs. None 0.21 0.063, 0.35 0.005 

Non-social feard  - - 0.0001 

 Mild/Moderate vs. 

None 

0.1 -0.0029, 0.21 0.056 

 Severe vs. None 0.27 0.14, 0.41 <0.001 

Stranger-directed 

aggressiond 

 - - 0.0045 

 Mild/moderate vs. 

None 

0.11 0.026, 0.19 0.010 

 Severe vs. None 0.24 0.085, 0.39 0.002 

Fear of unfamiliar 

situationsd 

 - - <0.0001 

 Mild/Moderate vs. 

None 

0.18 0.097, 0.26 <0.001 

 Severe vs. None 0.59 0.40, 0.77 <0.001 

Fear of being groomedd  - - <0.0001 

 Mild/Moderate vs. 

None 

0.14 0.069, 0.22 <0.001 

 Severe vs. None 0.45 0.21, 0.69 <0.001 

Fear of feet being towelledd  - - <0.0001 

 Mild/Moderate vs. 

None 

0.20 0.12, 0.28 <0.001 

 Severe vs. None 0.45 0.11, 0.79 0.009 

Fear of unfamiliar dogs at 

veterinary clinice 

 - - <0.0001 

 Mild/moderate vs. 

None 

0.20 0.12, 0.28 <0.001 

 Severe vs. None 0.43 0.27, 0.60 <0.001 

Aggression towards 

unfamiliar dogs at 

veterinary clinice 

 - - 0.0005 
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 Mild/moderate vs. 

None 

-0.091 -0.17, -0.014 0.021 

 Severe vs. None -0.34 -0.51, -0.16 <0.001 

Socialization     

Response to veterinary 

clinic as a puppy (≤ 6 

months) 

 - - <0.0001 

 Not applicablef (ref.) - - - 

 Don’t know  0.015 -0.23, 0.26 0.910 

 Excited  -0.061 -0.16, 0.036 0.220 

 Indifferent  0.13 0.022, 0.24 0.019 

 Scared  0.43 0.30, 0.56 <0.001 

Veterinary clinic experiences 

Dog stressed or aggressive 

when generally handled by 

veterinarian 

Yes vs. No 0.25 0.16, 0.33 <0.0001 

Dog stressed or aggressive 

when elbow handled by 

veterinarian 

Yes vs. No 0.35 0.15, 0.55 0.0007 

Dog stressed or aggressive 

when belly handled by 

veterinarian 

Yes vs. No 0.22 0.083, 0.35 0.0015 

Age of first nail trim at 

veterinary clinic 

 
- - 0.0004 

 < 6 months (ref.) - - - 
 

6-11 months  - 0.006 -0.14, 0.13 0.930 
 

1 year  0.21 0.058, 0.36 0.007 
 

2 years  0.19 0.014, 0.37 0.035 
 

> 2 years 0.32 0.10, 0.54 0.004 
 

Never  0.006 -0.095, 0.11 0.910 

Age neutered  - - 0.0057 

 Not neutered (ref.)c - - - 

 <6 months  0.16 0.031, 0.29 0.015 

 6-11 months  0.18 0.08, 0.27 <0.001 

 1 year  0.16 0.042, 0.28 0.008 

 2 years  0.087 -0.059, 0.23 0.240 

 >2 years  0.019 -0.17, 0.21 0.840 

 Unknown  0.25 0.076, 0.43 0.005 
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Behaviour change towards 

the veterinarian and clinic 

after a particularly negative 

experience 

 
- - <0.0001 

 Extreme positive 

change (ref.) 

- - - 

 
Slight positive 

change  

0.29 -0.33, 0.90 0.360 

 
Slight negative 

change 

0.54 0.057, 1.02 0.028 

 
Extreme negative 

change  

0.99 0.50, 1.48 <0.001 

 
Not applicable   0.36 -0.10, 0.82 0.130 

 
No change  0.24 -0.23, 0.72 0.320 

Dog response to muzzle Calm (ref.)f - - <0.0001 

 Removal attempt  -0.11 -0.36, 0.14 0.390 

 Became aggressive  0.30 -0.26, 0.86 0.30 

 Became fearful  -0.020 -0.39, 0.35 0.920 

 Continued 

aggression  

0.33 0.061, 0.61 0.017 

 Continued fear  0.35 0.12, 0.58 0.003 

 Not muzzled  -0.15 -0.31, 0.014 0.072 

 Unsure  0.13 -0.36, 0.63 0.60 

Consume treats at 

veterinary clinic 

 
- - <0.0001 

 No (ref.) - - - 

 Not observed  0.016 -0.39, 0.42 0.940 
 

Sometimes  -0.20 -0.33, -0.070 0.003 
 

Yes  -0.46 -0.59, -0.34 <0.001 

Allowed to explore the 

examination room 

Yes vs. No -0.17 -0.27, -0.059 0.003 

Owner assists in handling 
 

- - 0.015 

 Always (ref.) - - - 
 

Usually  -0.087 -0.17, -0.0038 0.040 
 

Sometimes  -0.092 -0.19, 0.0070 0.068 
 

Seldom  -0.18 -0.30, -0.061 0.003 

 Never  -0.18 -0.43, 0.067 0.150 

Owner information 

Owner nervous when dog 

is weighed  

 
- - <0.0001 
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 Strongly disagree 

(ref.) 

- - - 

 
Strongly agree  -0.030 -0.88, 0.82 0.940 

 Agree  0.50 0.19, 0.80 0.001 

 Neither agree nor 

disagree  

0.36 0.16, 0.56 <0.001 

 
Disagree  0.12 0.027, 0.21 0.010 

Owner nervous leaving dog 

overnight at veterinary 

clinic  

 
- - 0.0009 

 Strongly disagree 

(ref.) 

- - - 

 
Strongly agree  0.24 0.11, 0.37 <0.001 

 
Agree  0.12 -0.0033, 0.25 0.056 

 
Neither agree nor 

disagree  

0.15 -0.0024, 0.31 0.054 

 
Disagree  0.014 -0.15, 0.18 0.870 

Income  - - 0.290 

 100-149,999 (ref.) - - - 

 <20,000  -0.16 -0.31,  -

0.0049 

0.043 

 20-34,999  -0.075 -0.20,  0.051 0.240 

 35-49,999  -0.16 -0.28,  -0.037 0.010 

 50-74,999  -0.074 -0.18,  0.033 0.170 

 75-99,999  -0.083 -0.19,  0.028 0.140 

 150-199,999  -0.092 -0.22,  0.037 0.160 

 ≥200,000  -0.076 -0.24,  0.085 0.360 

Random effects 
    

Participant ID ICC 0.36 0.21, 0.54 0.0004 
 

Participant-level 

variance 

0.13 0.077, 0.21 - 

 
Residual-level 

variance 

0.23 0.17, 0.30 - 

a Coefficient based on the output of mixed linear regression model. 
b 95% confidence interval of the coefficient. 
c Referent category 
d Questions taken from C-BARQ, mild/moderate is a score of 1 or greater and severe is a score of 

4 on at least 1 question in the given C-BARQ factor. 
e Factor 2, from Table 5.1 and 5.2; mild/moderate is a score of 1 or greater and severe is a score 

of 4 on at least 1 question. 
f Owners did not acquire their dog as a puppy (≤ 6 months) 
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Table 5.4: Multivariable mixed linear regression model for risk-factors for aggression at 

veterinary clinics (average aggression scores on a scale from 0-4 derived from eight questions) 

with participant ID as a random effect (n = 1,776 dogs, 1,544 of participants). 

Fixed effects 
 

Coefficienta 95% CIb P-value 

Model 1 dependent variable  

General fear at the 

veterinary clinicc 

 
0.19 0.16, 0.21 <0.001 

Dog personality 

Fear of feet being 

towelledd 

 
- - 0.0006 

 
Mild/Moderate vs. 

None 

0.029 -0.019, 0.078 0.240 

 
Severe vs. None 0.33 0.16, 0.50 <0.001 

Fear of unfamiliar dogs at 

veterinary clinice 

 
- - 0.0002 

 
Mild/moderate vs. 

None 

-0.092 -0.14, -0.043 <0.001 

 
Severe vs. None -0.17 -0.27, -0.064 0.001 

Aggression towards 

unfamiliar dogs at 

veterinary clinice 

 
- - <0.0001 

 
Mild/moderate vs. 

None 

0.23 0.18, 0.28 <0.001 

 
Severe vs. None 0.51 0.40, 0.62 <0.001 

Previous veterinary clinic experiences (since ownership) 

Dog stressed or aggressive 

when chest handled by 

veterinarian 

Yes vs. No 0.20 0.099, 0.31 0.0002 

Visited for acute 

gastrointestinal issues 

Yes vs. No -0.058 -0.10, -0.013 0.011 

Visited for acute 

musculoskeletal issues 

Yes vs. No -0.087 -0.15, -0.020 0.011 

Towel restraint used Yes vs. No 0.23 0.036, 0.42 0.02 

Exam length shortened Yes vs. No 0.15 0.057, 0.24 0.002 

Dog response to muzzle 
 

- - <0.0001 

 Calm (ref.)f - - - 
 

Removal attempt  -0.0038 -0.16, 0.15 0.96  
Became aggressive  0.35 0.05, 0.64 0.021 
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Became fearful  0.11 -0.12, 0.35 0.350  
Continued aggression  0.61 0.43, 0.78 <0.001  
Continued fear  -0.11 -0.25, 0.036 0.14 

 Not muzzled  -0.28 -0.38, -0.17 <0.001  
Unsure  -0.18 -0.45, 0.10 0.223 

Bit a staff member Yes vs. No 0.48 0.31, 0.64 <0.0001 

Socialization     

Frequency of exposure to 

unfamiliar dogs as puppy 

(≤ 6 months) 

 - - 0.0063 

 Daily (ref.) - - - 

 

 

2-3/week  -0.067 -0.14, 0.0015 0.055 

 1/week  -0.09 -0.17, -0.014 0.021 

 1-2/month  -0.020 -0.11, 0.071 0.67 

 <1/month  -0.10 -0.21, 0.0050 0.062 

 Never -0.15 -0.34, 0.039 0.120 

 Not applicableg  -0.13 -0.19, -0.069 <0.001 

Training 

Owner ignores unwanted 

behaviour 

Yes vs. No -0.089 -0.13, -0.044 0.0001 

Owner uses a spray bottle 

for unwanted behaviour  

Yes vs. No 0.12 0.021, 0.21 0.017 

Owner ignores aggressive 

behaviour towards 

veterinary staff 

Yes vs. No 0.30 0.17, 0.42 <0.0001 

Owner forces the dog to 

explore/interact with feared 

stimuli at veterinary clinic 

Yes vs. No 0.12 0.04, 0.19 0.003 

Owner-directed 

aggressiond* Owner 

removes dogh 

 - - <0.0001 

 Severe/removed vs. 

Severe/not removed 

-0.62 -0.87, -0.37 <0.001 

 Mild/removed vs. 

Mild/not removed 

-0.16 -0.23, -0.84 <0.001 

 Severe/removed vs. 

mild/removed 

0.50 0.29, 0.72 <0.001 

 Severe/removed vs. 

None/removed 

0.11 -0.038, 0.26 0.140 
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 Mild/removed vs. 

None/removed 

0.070 0.14, 0.13 0.014 

 Severe/removed vs. 

Mild/not removed 

-0.11 -0.27, 0.041 0.150 

 Severe/removed vs. 

None/not removed 

0.077 -0.076, 0.23 0.330 

 Mild/removed vs. 

None/not removed 

0.35 -0.030, 0.10 0.290 

 Severe/not removed 

vs. Mild/removed  

0.66 0.45, 0.88 <0.001 

 Severe/not removed 

vs. None/removed 

0.73 0.52, 0.94 <0.001 

 Mild/not removed vs. 

None/removed 

0.23 0.16, 0.29 <0.001 

Owner information 

Owner nervous when 

veterinarian trims dog’s 

nails 

 
- - 0.016 

 Strongly disagree 

(ref.) 

- - - 

 
Strongly agree  0.043 -0.055, 0.14 0.40 

 
Agree  -0.07 -0.14, 0.0029 0.06 

 
Neither agree nor 

disagree  

-0.05 -0.12, 0.02 0.14 

 
Disagree  -0.085 -0.15, -0.02 0.011 

Owner nervous when they 

handle their dog 

 
- - 0.0012 

 Strongly disagree 

(ref.) 

- - - 

 
Strongly agree  0.39 0.11, 0.67 0.006 

 
Agree  -0.24 -0.41, -0.073 0.005 

 
Neither agree nor 

disagree  

0.056 -0.083, 0.20 0.43 

 
Disagree  0.039 -0.025, 0.10 0.23 

Owner nervous when 

veterinarian handles their 

dog 

 - - <0.0001 

 Strongly disagree 

(ref.) 

- - - 

 Strongly agree  0.32 0.18, 0.46 <0.001 

 Agree  0.091 0.14, 0.17 0.021 
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 Neither agree nor 

disagree  

0.13 0.05, 0.21 0.002 

 Disagree  -0.008 -0.07, 0.053 0.80 

Random effects 
    

Participant ID ICC 0.16 0.06, 0.35 0.015 
 

Participant-level 

variance 

0.03 0.012, 0.072 - 

 
Residual-level 

variance 

0.16 0.13, 0.19, - 

a Coefficient based on the output of mixed linear regression model. 
b 95% confidence interval of the coefficient. 
c Outcome of Model 1 (Table 4) 
d Questions taken from C-BARQ, mild/moderate is a score of 1 or greater and severe is a score of 

4 on at least 1 question in the given C-BARQ factor. 
e Factor 2, from Table 5.1 and 5.2; mild/moderate is a score of 1 or greater and severe is a score 

of 4 on at least 1 question. 
f Referent category 
g Owners did not acquire their dog as a puppy (≤ 6 months) 
h Owner removes dog from the situation if aggressive towards veterinary staff 
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Figure 5.1: Owner-reported responses to dog fear displayed towards the veterinary staff. Gray 

indicates owners reported using the technique and black indicates they did not. 
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Figure 5.2: Owner-reported responses to aggression displayed towards the veterinary staff. Gray 

indicates owners reported using the technique and black indicates they did not. 
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CHAPTER SIX 

Discussion 
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6.1 Overview 

In recent years, veterinary organizations are increasingly recognizing the need for 

strategies to reduce fear and stress in dogs during routine veterinary appointments (Herron and 

Shreyer, 2014; Lloyd, 2017; Martin et al., 2014; Moffat, 2008; Yin, 2009). This has resulted in 

the development of educational and certification programs aimed at improving animal handling 

within veterinary clinics, such as Sophia Yin’s Low Stress Handling University, and the Fear-

Free program. These programs provide guidelines on how staff should improve their patients’ 

experiences during veterinary visits, including recommendations for optimal facility design and 

management, and strategies for animal interactions and handling. Specifically, recommendations 

have been made in regard to modifying management of the clinic environment (e.g., noise levels, 

species-specific waiting rooms), incorporating less invasive handling techniques (e.g., 

performing examination wherever the animal is comfortable, minimizing physical contact), as 

well as reducing fear levels through routine training (e.g., desensitization and counter-

conditioning; Herron and Shreyer, 2014; Lloyd, 2017; Simpson, 1997; Moffat, 2008; Yeates, 

2012; Yin, 2009). These recommendations are designed to improve completion of veterinary 

procedures, increase the safety of veterinary staff, and reduce patient fear levels. However, 

current recommendations are largely based on anecdotal reports and expert opinions on best 

practice, and the effect of most of these techniques on dog fear levels have yet to be evaluated 

scientifically. Thus, research is needed to determine which factors cause dogs to be fearful or 

aggressive in veterinary clinics, and to explore the efficacy of different approaches for reducing 

dog fear during routine veterinary care. My thesis added to existing knowledge in this area, by: 

1) determining whether experiences in the veterinary clinic can be improved by manipulating the 
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physical and social environment (Chapter 2 and 3); 2) assessing how fear levels can be reduced 

through treatment interventions (Chapter 4); and 3) identifying risk factors to prevent veterinary 

fear and aggression from developing in owned dogs (Chapter 5). 

6.2 Key findings and recommendations 

 In Chapter 2, I examined the impact of a major change to the physical environment on 

dog fear responses in the veterinary clinic, by assessing responses to a physical examination with 

and without high levels of background noise. It has been widely suggested that noise should be 

minimized in the clinic environment to ensure it does not increase dog stress levels (Herron and 

Shreyer, 2014; Lloyd, 2017; Moffat, 2008; Yin, 2009). Surprisingly, background noise had less 

of an effect on measures of dog fear than expected when exposure occurred during a routine 

physical examination. Only respiratory rate was influenced in response to changes in noise 

levels. However, there was variability of fear responses across different stages of the physical 

examination, with greater fear responses occurring during the more invasive, physical 

manipulation in comparison to the less invasive physiological assessments. Thus, although it is 

still reasonable to recommend that background noise levels be reduced whenever possible, it is 

important to recognize that efforts need to be focused on improving the physical examination 

itself.  

 In Chapter 3, I examined whether dog fear responses during a physical examination were 

sensitive to alterations in the social environment, by assessing responses with and without the 

owner present in the examination room. The social manipulation had a larger influence on dog 

responses to the examination than the noise manipulation from Chapter 2. Dogs with their 

owner’s present had a reduced heart rate, mean temperature, rate of lip licking, rate of 
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vocalizations, and an increased rate of yawning in comparison to dogs with their owners absent. 

Thus, owners appear to play an active role in reducing dog fear levels and should be encouraged 

to remain with their dog during examinations, whenever possible. However, as in Chapter 2, 

dogs in both treatment groups showed obvious indicators of fear (i.e. posture, avoidance, escape, 

lip licking) during the physical examination, and responses were higher during phases that 

involved greater physical manipulation of the animal. Again, this demonstrates that greater 

improvements can likely be made with alterations of the physical examination. 

Across the first two studies improvements in dog fear responses were relatively minor 

with manipulations of the environment, so in Chapter 4, I examined whether training techniques 

are effective at reducing pre-existing fear. Dog responses to a physical exam were examined 

before and after treatment with a standardized 4-week training program, and responses were 

compared between control and treatment groups. Results demonstrated that this particular 

training program was mildly effective at reducing pre-existing fear in owned dogs, as trained 

dogs showed less reduced posture and owners reported a noticeable improvement in their fear 

levels across training. Also, the rate of lip licking was increased in trained dogs compared to 

control dogs, during clinic entrance and examination, likely due to trained dogs anticipating food 

delivery. However, other behaviours (e.g., avoidance, vocalizations) expected to be influenced 

by training, did not change in dogs after receiving treatment. Despite this protocol being mildly 

effective at reducing fear levels, veterinarians should still recommend desensitization and 

counter-conditioning techniques to their clients with fearful dogs, until further research is 

conducted.  
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My initial experiments assessed strategies for reducing fear in dogs in the veterinary 

context, but an alternative approach is to determine what causes fear and aggression to develop 

with an aim towards prevention. Therefore, in Chapter 5, I completed a cross-sectional study 

capturing prevalence data at one period in time using an online survey to determine the risk 

factors related to fear and aggression in veterinary clinics. I identified that a number of factors 

related to the dog, the owner, and experiences at the veterinary clinic are associated with fear and 

aggression within a veterinary setting. Results demonstrated that dogs who are fearful or 

aggressive towards strangers, loud noises, and unfamiliar situations were more likely to be 

fearful in veterinary clinics. Further research is needed to determine whether these behavioural 

tendencies will aid in identifying dogs at risk of developing fear in veterinary clinics and 

implementing preventive strategies. Also, experiences at the veterinary clinic influenced reported 

fear levels; for example, previous negative experiences in the clinic context were associated with 

higher fear levels, and this was linked with owner reports of a negative behaviour change after 

the event. Thus, veterinarians should emphasize the importance of creating positive experiences 

at the veterinary clinic during each visit, especially during the early socialization period. Dogs 

who owners reported as stressed or aggressive when their body is handled by the veterinarian 

were more likely to display fear and aggression within veterinary clinics. Although research is 

needed to explore the directionality of this relationship, veterinarians should encourage owners 

to routinely handle their dog to prevent or reduce this fear from progressing. This would entail 

owner’s performing routine exam-style handling on their dog while their dog is calm and/or 

paired with treat delivery, and may include opening their dog’s mouth, touching their ears, and 

paws. Previous use of particular tools and strategies during examinations, e.g., muzzling, treats, 
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were also associated with different levels of fear and aggression. However, it is unclear if these 

tools were influencing the dog’s behaviour or if they were simply used in response to the fear 

and aggression. Further research is necessary to explore dog responses to these tools during 

routine veterinary examinations to determine their influence on reducing dog fear and aggression 

levels. Moreover, the owner’s own nervousness in regard to various situations involving their 

dog at the veterinary clinic was associated with their dog’s fear and aggression. It is unclear 

whether the owners become nervous because their dog is known to be fearful or aggressive in the 

past, or if their dog’s behaviour changes in response to the owner’s nervousness, and so further 

research is necessary to determine the nature of this relationship. Further, the use of positive 

punishment training techniques in response to unwanted behaviours outside the veterinary 

environment was associated with higher aggression scores in the veterinary clinic. While further 

research is needed to establish causation, veterinarians should recommend avoiding aversive 

training methods until further information is available.  

6.3 Limitations 

There were some general limitations to the research included in this thesis. Within Chapter 

2 and Chapter 4, owners were separated from their dogs for testing and were asked to remain in 

the waiting room. With this approach it is possible that some responses, i.e. vocalizations, during 

the examination might represent separation anxiety rather than fear related to the veterinary 

context. Although owners generally accompany their dogs during examinations, it was important 

to remove any impacts owners may have on their dog responses. Furthermore, dogs are often 

separated from their owner for short periods during veterinary care, so responses during 

separation are still valid and important. In future studies this could be addressed by evaluating 
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the influence of the owner in the examination room during dog exposure to background noise 

and before and after training.  

Also, Chapters 2-4 used the same standardized examination, with minor adjustments in 

Chapter 4 including limb manipulation. By standardizing the examination, we were not able to 

accurately determine how the dog responded to each exam phase without the influence of order 

effects. For instance, we routinely observed more fear responses during the first phases of the 

exam involving physical manipulation when compared to the physiological assessments. This 

could be interpreted in two different ways: first, the physical manipulation might have induced 

more stress, or second, responses might have been a response to the overall progression of the 

exam, as dogs might have become less fearful over the examination period as they habituated to 

the surroundings. In future studies, it will be important to randomize the order of examination 

phases for each dog to determine whether the responses are specific to particular phases or if 

they are due to order effects. This could also help identify the optimal flow of an examination, in 

relation to dog fear responses, so that recommendations can be made to veterinarians. However, 

for the current studies the main aim was to conduct behavioural assessments across each phase to 

capture any behavioural variability that occurred across the exam phases and to ensure that there 

were varying levels of fear during the examination, so that I could verify that ceiling effects were 

not an issue for detecting treatment differences.  

In Chapter 2, the approach test used (modified from a ‘stranger approach test’ used on cats 

(McCune, 1995) was ineffective, likely because the standardized examination involved minimal 

restraint and did not evoke high stress levels for any of the dogs. If the dogs were handled using 

more aversive techniques, such as full-body restraint, or were repeatedly held multiple times by 
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the same handler, it is possible that the approach test might have been successful. For instance, 

avoidance of people or devices associated with negative handling methods has been shown in a 

variety of species, such as cattle (Pajor, et al., 2000, 2003), sheep (Grandin et al., 1986; Rushen, 

1986), and red deer (Pollard et al., 1994). However, the use of a more aversive method of 

handling would not have met the other aims of the current studies.  

Results from Chapters 2-4 are limited to dogs who were not reported as aggressive or with 

extreme fear levels, affecting the potential for generalizing our findings to these particular 

populations of dogs. However, these exclusions were necessary for the safety of the handlers, 

these animals would have likely been at their threshold fear level during testing. Therefore, these 

dogs would have required more intensive or individualized interventions (e.g., personalized 

training, greater manipulations made to their environment or modifying the examination 

procedure) in order to effectively see a difference in their fear levels within our studies.  

In Chapter 5, participants were recruited through snowball sampling through social media. 

This approach is inherently biased since it only includes individuals with social media and with 

access to a computer, resulting in certain populations (e.g., remote areas) or age groups (e.g., 

seniors) likely not being captured due to no or limited internet access. It is also impossible to 

estimate the true response rate with this approach. Sampling could have been performed using 

mail or email, but it can be difficult to capture a high response rate using these approaches. If 

sampling was performed via mail or email, random digit dialing could have been used, but this is 

fairly expensive to perform. Also, if we used other methods, such as directly sampling veterinary 

clinic clients we would have a biased sample in relation to the type of people likely to go to a 

clinic. Further, this study relied on owner-reported fear and aggression, and our results may be 
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influenced by owner’s ability to identify fear and aggression within their dogs. Another potential 

limitation is the use of the term ‘fear’ in the introduction of the online survey. This may have 

biased the response through self-selection of participants with fearful dogs, potentially creating 

an over-estimation of the level of fear experienced at the veterinary clinics.  

6.4 Future directions 

Future studies should explore methods to improve handling methods used during a 

physical examination, as Chapters 2-4 demonstrate fear in response to the physical examination, 

despite it involving only minimal to no restraint. In particular, higher fear responses were 

detected in the examination phases that involved physical manipulations of the dog, in 

comparison to the less invasive physiological assessments. Further research should therefore 

explore and compare the impact of different handling methods (e.g., method of temperature 

assessment, provision of treats for distraction), as well as factors associated with handling (e.g., 

the length of time being handled, location of handling), and factors associated with the handler(s) 

(e.g., the number of handlers used, the sex of the handler, handler attitude).  

In future research it is important to further explore strategies for preventing and reducing 

fear in response to the physical examination through controlled exposure to relevant stimuli (i.e. 

people, environments, noises, veterinary tools, and exam-style handling). Although Chapter 4 

demonstrated some success in reducing fear levels, future studies should explore the influence of 

a longer and more intensive training protocol on dog fear levels. Owner-compliance was 

relatively poor within this study, and therefore future studies should evaluate the success of a 

veterinarian- or trainer-completed training program. In addition, this study used a standardized 

training protocol for dogs with mild to moderate fear, therefore it is necessary to explore the 
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effect of individualizing the training program to correspond with dog fear levels and individual 

progress.  

The impact of early socialization to veterinary-related stimuli on prevention of dog fear 

in the veterinary context is an important area for future research. Controlled exposure to these 

stimuli is widely recommended to new dog owners but these recommendations have yet to be 

formerly evaluated. The research in this thesis shows that reducing pre-existing fear levels can be 

challenging, so preventing fear and aggression from developing is critical. This can be done in 

various ways; for example, veterinary clinics could host puppy and kitten socialization classes, 

so that young animals can develop positive associations with the clinic. Further research should 

investigate the dog-, clinic-, and owner-related factors identified in Chapter 5, in a longitudinal 

study to determine causation and confirm the degree to which each factor influences the 

development of fear and aggression in veterinary clinics. To establish causation, data collection 

should begin at an early age, and behavioural assessments should be conducted over time to 

monitor changes. A longitudinal study will also allow us to determine whether fear is indeed a 

precursor to aggression within this environment. Understanding the relationships with identified 

factors will help us to inform pet owners about the importance of identifying fear and aggression 

and responding accordingly as a method of prevention. 

As this thesis is limited to examining fear in response to routine examinations, further 

research is needed to explore how experiences during procedures (e.g., vaccinations, blood 

collection) can be improved through similar manipulations of the physical and social 

environment. Results of this thesis suggest that the social environment plays a larger role in 

reducing dog fear levels during a routine examination and future research should therefore 
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explore how different owner interactions, e.g., petting, talking, assisting with handling, influence 

dog responses.  

6.5 Conclusions 

 This thesis provided scientific evidence to support current recommendations to reduce 

fear in dogs during veterinary examinations by reducing background noise, encouraging owner 

presence during examinations, and training fearful dogs using desensitization and counter-

conditioning. It also shows consistent variability in levels of fear across the stages of a routine 

examination, which highlights the need for further research examining strategies to improve the 

hands-on phases of the physical examination. Finally, the comprehensive risk factor analysis that 

I completed for fear and aggression in veterinary clinics can be used to guide future studies 

aimed at prevention. The research detailed in this thesis is an important first step in 

understanding the impact of veterinary care on dog welfare and provides a solid foundation for 

future studies to enhance our knowledge of veterinary fear in dogs.   
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APPENDIX A 

Risk-factors associated with veterinary-related fear and aggression in owned domestic dogs  
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A. 3: Survey 
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A.1: Recruitment poster 
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A.2: Consent Form 

 
 

Dog Behaviour in Veterinary Clinics  

  

You are asked to participate in a research study conducted by Dr. Lee Niel and Ms. Anastasia 

Stellato (PhD Student) from the Department of Population Medicine at the Ontario Veterinary 

College, University of Guelph. 

 

If you have any questions or concerns about this research, please feel free to contact  

Dr. Niel at 519-824-4120 x53030 or niell@uoguelph.ca, or  

Ms. Stellato at astellat@uoguelph.ca 

 

 

PURPOSE OF THE STUDY 

 

Fear in dogs within a veterinary setting can lead to decreased animal welfare in affected dogs and safety 

concerns for veterinary staff. In this study, we are trying to determine why some dogs are fearful at the 

veterinary clinic while others are not. Ultimately we are looking to develop strategies to prevent and 

reduce veterinary-related fear in dogs. The Natural Sciences and Engineering Research Council of Canada 

(NSERC) has provided funding for this project 

 

WHO CAN PARTICIPATE 

 

• Currently a primary dog owner of a dog between 1-5 years of age 

• Must be at least 18 years of age and be a senior household member who has a primary role in 

caring and paying for a dog 

 

PROCEDURES  

 

You will be asked to answer a series of questions relating to yourself, your household, and your dog. We 

anticipate the entire survey will take approximately 20 minutes. In appreciation for your time, you will be 

entered into a draw to win one of six $100 Visa gift cards. Estimated chances of winning are 1 in 500.  

 

POTENTIAL RISKS AND BENEFITS 

 

This study poses no known physical risks to participants. The survey will include questions about your 

personality, your relationship with your dog, and how you train and interact with your dog, and answering 

these questions may cause you embarrassment or anxiety. However, all questions are optional and you 

can skip questions if they make you feel uncomfortable. Furthermore, your responses will be anonymous, 

and not linked in any way with your identity.  

 

Every effort will be made to ensure confidentiality of any identifying information that is obtained in 

connection with this study. You will be given the opportunity to provide your name and contact 

mailto:niell@uoguelph.ca
mailto:jjacob01@uoguelph.ca
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information to participate in a draw and to receive further information about the results of this study.  

However, you are not required to provide this information, and if you do, all identifying information will 

be stored separately from questionnaire responses. In addition, all data will be stored on a password-

protected computer in a locked room. Only the researchers will have access to this information. All email 

addresses will be destroyed after a lottery winner is selected, or after you have been sent the results of the 

study (depending on permissions provided). Data will be kept for 10 years after which they will be 

destroyed. Please note that confidentiality cannot be guaranteed while data are in transit over the internet. 

If you are randomly selected as a winner of a gift card, it may be necessary to release your name to 

university or granting agency for auditing purposes. 

 

There are no direct benefits to participants from participation in this research. This project will benefit 

society as it will provide a greater understanding of risk factors for veterinary-related fear in dogs, which 

can lead to the identification and treatment of dogs at risk of developing stress associated with veterinary 

care. This will aid in improving dog health and welfare, and may reduce the incidence of dog bites. 

 

PARTICIPATION AND WITHDRAWAL 

 

Participation in this study is completely voluntary. You may discontinue participation at any time up until 

submission of your survey without consequence. You may also choose to skip any question in the survey 

without penalty. After submission your data cannot be removed, as responses are not linked to your 

identity. Please contact Lee Niel or Anastasia Stellato by phone or email (see contact information above) 

if you have concerns or questions regarding participation or withdrawal from the survey. 

 

RESEARCH RESULTS 

 

If you are interested in receiving results of this study please provide your email address when prompted at 

the end of the survey. 

 

RIGHTS OF RESEARCH PARTICIPANTS 

 

You are not waiving any legal claims, rights or remedies because of your participation in this 

research study. If you have questions regarding your rights as a research participant, contact: 

 

 Director, Research Ethics            

 Telephone: (519) 824-4120, ext. 56606 

 E-mail: sauld@uoguelph.ca 

  

This project has been reviewed by the University of Guelph Research Ethics Board for compliance with 

federal guidelines for research involving human participants (REB #). 

 

We encourage you to print this form and keep it for your records.  

 

If you have read the above information and agree to participate in this study, please select the “yes” 

button below to proceed to the survey. 

 Yes 

 No 
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A.3: Survey 

Thank you for your interest in our survey! 

Do you currently own a dog? 

 Yes 

 No 

 

Is your dog between the ages of 1-5 years old? 

 Yes 

 No 

 

Are you over 18 years old? 

 Yes 

 No 

 

Please fill out this survey for a dog you currently own. If you have multiple dogs please complete 

the survey for the dog with a name closest to the beginning of the alphabet. At the end of this 

survey you will have the opportunity to answer questions about your other dogs (up to 5 dogs). 

Each survey completed will give you an additional entry into the prize draw. 
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Dog Information 

 

What is your dog's sex? 

 Male 

 Female 

 

Is your dog neutered/spayed? 

 Yes 

 No 

 

Why did you choose to spay/neuter your dog? (Please select the main reason) 

 Birth control 

 Correct behaviour problems 

 Prevent behaviour problems 

 Correct health problems 

 Prevent health problems 

 Recommended by vet 

 Required by breeder/shelter 

 Unknown 

 Already spayed/neutered when acquired 

 

At what age was your dog spayed/neutered? 

 Less than 1 month  

 1 month 
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 2 months 

 3 months  

 4 months 

 5 months 

 6 months 

 7 months 

 8 months 

 9 months 

 10 months 

 11 months 

 1 year 

 2 years 

 3 years 

 4 years 

 5 years 

 Unknown 

 

Dog breed: [drop down list of dog breeds] 

 

Dog breed: (Pick up to 3 breeds, if your dog is a mixture of 2-3 breeds) 

[list of dog breeds] 

 

What is your dog's approximate weight (in pounds)? [drop down from 1-351lbs] 

 



 

 

 

 

224 

Dog's current age (in years). Approximate, if unknown. 

 1  

 2 

 3 

 4 

 5 

What age was your dog when you acquired him/her (approximate, if unknown): 

 Less than 1 month 

 1 month 

 2 months  

 3 months  

 4 months 

 5 months 

 6 months 

 7 months 

 8 months 

 9 months 

 10 months 

 11 months 

 1 year 

 2 years 

 3 years 

 4 years 

 5 years 
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Where did you acquire your dog from? 

 Breeder 

 Pet store 

 Rescue (e.g. breed-specific or foster group rescue) 

 Shelter 

 Free-roaming stray 

 Family or friend 

 Other, please specify ____________________ 

 

Dog Personality 

 

For the following questions below, please mark the box that most accurately describes how your 

dog has been behaving in the recent past (i.e. during the last few months). The answer should 

reflect the general personality of your dog. For example, if a statement applies to your dog in 

some situations but not others, please make a judgement as to how much you agree, and select 

"not observed" if you have never observed your dog in the situation described.  

 

Fear within Everyday Environment 

 

Dogs sometimes show signs of anxiety or fear when exposed to particular sounds, objects, 

persons or situations. Typical signs of mild to moderate fear include: avoiding eye contact, 

avoidance of the feared object; crouching or cringing with tail lowered or tucked between the 

legs; whimpering or whining, freezing, and shaking or trembling. Extreme fear is characterized 

by exaggerated cowering, and/or vigorous attempts to escape, retreat or hide from the feared 

object, person or situation. Using the following 5-point scales (0=No fear, 4=Extreme fear), 

please indicate your own dog's recent tendency to display fearful behaviour in each of the 

following contexts:  
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 0 1 2 3 4 Not 

observed 

When approached directly by an 

unfamiliar adult while away from 

your home 

            

When approached directly by an 

unfamiliar child while away from 

your home 

            

In response to sudden or loud noises 

(e.g. vacuum cleaner, car backfire, 

road drills, objects being dropped, 

etc.) 

            

When unfamiliar persons visit your 

home 
            

When an unfamiliar person tries to 

touch or pet the dog 
            

In heavy traffic             

In response to strange or unfamiliar 

objects on or near the sidewalk (e.g. 

plastic trash bags, leaves, litter, flags 

flapping, etc. 

            

When examined/treated by a 

veterinarian 
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During thunderstorms, firework 

displays, or similar events 
            

When approached directly by an 

unfamiliar dog of the same or larger 

size 

            

When approached directly by an 

unfamiliar dog of a smaller size 
            

When first exposed to unfamiliar 

situations (e.g. first car trip, first time 

in elevator, first visit to veterinarian, 

etc.) 

            

In response to wind or wind-blown 

objects 
            

When having nails clipped by a 

household member 
            

When groomed or bathed by a 

household member 
            

When having his/her feet toweled by 

a member of the household 
            

When unfamiliar dogs visit your 

home 
            

When barked, growled, or lunged at 

by an unfamiliar dog 
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Fear within Veterinary Clinic 

 

Dogs sometimes show fear when they are at the veterinary clinic. Typical signs of mild to 

moderate fear include: avoiding eye contact, avoidance of the feared object; crouching or 

cringing with tail lowered or tucked between the legs; whimpering or whining, freezing, and 

shaking or trembling. Extreme fear is characterized by exaggerated cowering, and/or vigorous 

attempts to escape, retreat or hide from the feared object, person or situation. Using the following 

5-point scales (0=No fear, 4=Extreme fear), please indicate your own dog's recent tendency to 

display fearful behaviour in each of the following contexts: 
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 0 1 2 3 4 Not 

observed 

On route to the veterinary clinic in the 

car 
            

Undisturbed in the waiting room before 

the appointment 
            

An unfamiliar person enters the waiting 

room 
            

An unfamiliar person approaches your 

dog in the waiting room 
            

An unfamiliar dog enters the waiting 

room 
            

An unfamiliar dog approaches your dog 

in the waiting room 
            

Undisturbed in the exam room before the 

appointment 
            

Approached directly by a clinic staff 

member in the exam room 
            

Walking on slippery floors in the 

veterinary clinic 
            

Encouraged to get on the scale             
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Examined on the ground             

Examined on the examination table             

Given injections (e.g. vaccinations)             

Nails are trimmed             
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Aggression within Everyday Environment 

 

Some dogs display aggressive behaviour from time to time. Typical signs of moderate aggression 

include barking, growling, and baring teeth. More serious aggression generally includes 

snapping, lunging, biting, or attempting to bite. Using the following 5-point scales (0=No 

aggression, 4=Serious aggression), please indicate your own dog's recent tendency to display 

aggressive behaviours in each of the following contexts: 
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 0  1  2  3  4  
Not 

observed  

When verbally corrected or 

punished (scolded, shouted at, 

etc.) by you or a household 

member   

            

When approached directly by an 

unfamiliar adult while being 

walked/exercised on a leash   
            

When approached directly by an 

unfamiliar child while being 

walked/exercised on a leash  
            

Toward unfamiliar persons 

approaching the dog while s/he is 

in your car (at the gas station for 

example)   

            

When toys, bones or other objects 

are taken away by a household 

member   
            

When bathed or groomed by a 

household member               

When an unfamiliar person 

approaches you or another 

member of your family at home  
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When unfamiliar persons 

approach you or another member 

of your family away from your 

home   

            

When approached directly by a 

household member while s/he (the 

dog) is eating   
            

When mailmen or other delivery 

workers approach your home               

When his/her food is taken away 

by a household member               

When strangers walk past your 

home while your dog is outside or 

in the yard   
            

When an unfamiliar person tries 

to touch or pet the dog              

When joggers, cyclists, 

rollerbladers or skateboarders 

pass your home while your dog is 

outside or in the yard  

            

When approached directly by an 

unfamiliar male dog while being 

walked/exercised on a leash   
            

When approached directly by an 

unfamiliar female dog while 

being walked/exercised on a leash   
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When stared at directly by a 

member of the household               

Toward unfamiliar dogs visiting 

your home               

Toward cats, squirrels or other 

small animals entering your yard              

Toward unfamiliar persons 

visiting your home              

When barked, growled, or lunged 

at by another (unfamiliar) dog 

(21)  
            

When stepped over by a member 

of the household (22)              

When you or a household 

member retrieves food or objects 

stolen by the dog (23)  
            

Towards another (familiar) dog in 

your household (24)              

When approached at a favorite 

resting/sleeping place by another 

(familiar) household dog (25)  
            

When approached while eating by 

another (familiar) household dog 

(26)  
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When approached while playing 

with/chewing a favorite toy, bone, 

object, etc., by another (familiar) 

household dog (27)  
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Aggression within Veterinary Clinic 

Dogs sometimes show aggression when they are at the veterinary clinic. Typical signs of 

moderate aggression include barking, growling, and baring teeth. More serious aggression 

generally includes snapping, lunging, biting, or attempting to bite. Using the following 5-point 

scales (0=No aggression, 4=Serious aggression), please indicate your own dog's recent tendency 

to display aggressive behaviours in each of the following veterinary-related contexts: 
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 0 1 2 3 4 Not 

observed 

On route to the veterinary clinic in the car             

Undisturbed in the waiting room before 

the appointment 
            

An unfamiliar person enters the waiting 

room 
            

An unfamiliar person approaches your dog 

in the waiting room 
            

An unfamiliar dog enters the waiting room             

An unfamiliar dog approaches your dog in 

the waiting room 
            

Undisturbed in the exam room before the 

appointment 
            

Approached directly by a clinic staff 

member in the exam room 
            

Walking on slippery floors in the 

veterinary clinic 
            

Encouraged to get on the scale             

Examined on the ground             
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Examined on the examination table             

Given injections (e.g. vaccinations)             

Nails are trimmed             

 

Thinking back to your dog's last veterinary appointment, how did your dog respond when 

bringing them into the clinic? 

 No reluctance (walked inside willingly) 

 Minimal reluctance (hesitant; needed minor encouragement) 

 Moderate reluctance (hiding behind owner; required gentle coaxing and/or leash pulling) 

 Extreme reluctance (tried to escape; required dragging/carrying the dog) 

 

Thinking back to your dog's last veterinary appointment, how did your dog respond when 

bringing them into the examination room? 

 No reluctance (walked inside willingly) 

 Minimal reluctance (hesitant; needed minor encouragement) 

 Moderate reluctance (hiding behind owner; required gentle coaxing and/or leash pulling) 

 Extreme reluctance (tried to escape; required dragging/carrying the dog) 
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Clinic Visits 

 

Approximately, how old was your dog at the time of their first veterinary appointment?  

 Less than 1 month  

 1 month 

 2 months 

 3 months 

 4 months 

 5 months 

 6 months 

 7 months 

 8 months 

 9 months 

 10 months 

 11 months 

 1 year 

 2 years 

 3 years 

 4 years 

 5 years 

 Unknown; dog acquired at an older age 

 Unknown; taken by dog breeder/previous dog owner 
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When was your dog's most recent visit to the veterinary clinic? 

 Within the last 12 months 

 Two years ago 

 Three - four years ago 

 Over five years ago 

 Never took my dog to see the veterinarian 

 Unknown 

 

Since your dog turned 1 year of age, how often have you brought your dog to the veterinary 

clinic? 

 Never took my dog to see the veterinarian 

 Only for emergencies 

 Every three years 

 Every other year 

 Once a year 

 Twice a year 

 More than two times a year 

 Once a month 

 

During the time you have owned your dog, and thinking back over all of your dog's trips to the 

veterinary clinic, what were the reasons for visiting? (Select all that apply) 

❑ Wellness check-up 

❑ Vaccinations 

❑ Flee/tick and heart worm prevention treatment 

❑ Neuter/Spay 
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❑ Presence of acute (temporary) medical issues (e.g. diarrhea, etc.) 

❑ Presence of chronic (long-term) medical issues (e.g. kidney disease, etc.) 

❑ Surgery (please specify what procedure): ____________________ 

❑ Other (please specify): ____________________ 

❑ Never took my dog to see the veterinarian 

Did these acute issues affect any of the following system/organs? (check all that apply) 

❑ Gastrointestinal issues (e.g. diarrhea, vomiting, swallowed a foreign object such as a sock or 

poison) 

❑ Musculoskeletal issues (e.g. hip dysplasia, ruptured cruciate ligament, lameness, broken 

bone) 

❑ Skin condition (e.g. allergies, dermatitis, ear infection, fleas) 

❑ Metabolic/Endocrine issues (e.g. diabetes, hypothyroidism, pancreatitis) 

❑ Respiratory issues (e.g. kennel cough, pneumonia) 

❑ Cardiovascular issues (e.g. heart disease, heart worm) 

❑ Neurological issues (e.g. epilepsy, wobblers) 

❑ Condition causing acute pain 

❑ Poor vision 

❑ Poor hearing 

❑ Other, (please specify): ____________________ 

 

Do these chronic issues affect any of the following system/organs? (check all that apply) 

❑ Gastrointestinal issues (e.g. diarrhea, vomiting, swallowed a foreign object such as a sock or 

poison) 

❑ Musculoskeletal issues (e.g. hip dysplasia, ruptured cruciate ligament, lameness, broken 

bone) 

❑ Skin condition (e.g. allergies, dermatitis, ear infection, fleas) 
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❑ Metabolic/Endocrine issues (e.g. diabetes, hypothyroidism, pancreatitis) 

❑ Respiratory issues (e.g. kennel cough, pneumonia) 

❑ Cardiovascular issues (e.g. heart disease, heart worm) 

❑ Neurological issues (e.g. epilepsy, wobblers) 

❑ Condition causing chronic pain 

❑ Poor vision 

❑ Poor hearing 

❑ Other, (please specify): ____________________ 

 

Has your dog encountered any of the following at the veterinary clinic? (Select all that apply) 

❑ Painful procedures (e.g. invasive surgeries) 

❑ Required to stay overnight 

❑ Nail trimming 

❑ Receiving full body restraint during an examination 

❑ Dog fell off the examination table 

❑ Dog bit the veterinarian/veterinary staff 

❑ Other (please specify): ____________________ 

 

Please select the approximate age of your dog when they had their first painful experience at the 

veterinary clinic and the number of times your dog has experienced painful procedures at the 

veterinary clinic. 

Age Frequency of Occurrence 

[dropdown from less than 1 month to 5 

years] 

[dropdown from 1-100] 
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Please select the approximate age of your dog when they had their first overnight experience at 

the veterinary clinic and the number of times your dog has stayed overnight at the veterinary 

clinic. 

Age Frequency of Occurrence 

[dropdown from less than 1 month to 5 

years] 

[dropdown from 1-100] 

 

Please select the approximate age of your dog when they first had their nails trimmed at the 

veterinary clinic and the number of times your dog has gotten their nails trimmed at the 

veterinary clinic. 

Age Frequency of Occurrence 

[drop down from less than 1 month to 5 

years] 

[dropdown from 1-100] 

 

Please select the approximate age of your dog when they had first received full body restraint at 

the veterinary clinic and the number of times your dog has been full body restrained at the 

veterinary clinic. 

Age Frequency of Occurrence 

[drop down from less than 1 month to 5 

years] 

[dropdown from 1-100] 
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Please select the approximate age of your dog when they first fell off the examination table at the 

veterinary clinic and the number of times your dog has fallen off the examination table at the 

veterinary clinic. 

Age Frequency of Occurrence 

[drop down from less than 1 month to 5 

years] 

[dropdown from 1-100] 

 

Please select the approximate age of your dog when they first bit the veterinary staff and the 

number of times your dog has bitten the veterinary staff at the veterinary clinic. 

Age Frequency of Occurrence 

[drop down from less than 1 month to 5 

years] 

[dropdown from 1-100] 

 

Please select the approximate age of your dog when they first had this "other" experience at the 

veterinary clinic and the number of times your dog has received this "other" experience at the 

veterinary clinic. 

Age Frequency of Occurrence 

[drop down from less than 1 month to 5 

years] 

[dropdown from 1-100] 

 

If there is one particularly bad experience that pops into your head that may or may not have 

been captured in the above categories, please briefly describe what happened (max 2000 

characters). 
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Please select the approximate age of your dog when they had this one particularly bad experience 

at the veterinary clinic. 

 Less than 1 month 

 1 month 

 2 months 

 3 months 

 4 months 

 5 months 

 6 months 

 7 months 

 8 months 

 9 months 

 10 months 

 11 months 

 1 year 

 2 years 

 3 years 

 4 years 

 5 years 

 

After this particularly bad experience, how has your dog's behaviour towards the veterinarian and 

the veterinary clinic changed? 

 Extreme positive change 

 Slight positive change 

 No change 
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 Slight negative change 

 Extreme negative change 

 Unsure, I have not returned to the veterinary clinic 

 Unsure, occurred prior to acquiring the dog 

 

Thinking back to all of your dog's previous veterinary appointments, which of the following 

ways does your dog's veterinarian interact with your dog? (Select all the apply) 

❑ Dog is allowed to explore the examination room for the first few minutes before the 

appointment begins 

❑ Dog is given lots of attention (e.g. treats, petting, soothing voice) 

❑ Dog is directly approached by the veterinarian (standing/walking directly towards the dog) 

❑ Dog is indirectly approached by the veterinarian (crouching/kneeling on the ground) 

❑ Other (please specify): ____________________ 

❑ Not applicable 

 

Is your dog normally food motivated when at home? 

 Yes 

 No 

 

Will your dog eat treats while in the veterinary clinic? 

 Yes 

 No 

 Sometimes 

 Not observed 
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Thinking back to all of your dog's previous veterinary appointments, have any of the following 

tools been used with your dog during appointments? (Select all that apply) 

❑ Muzzle 

❑ Chemical restraint (e.g. sedation) 

❑ Dog appeasing pheromones (e.g. adaptil) 

❑ Food and attention (e.g. treats, petting) 

❑ Owner presence 

❑ Exam length shortened 

❑ Calming Cap (soft fabric that covers the dog's eyes) 

❑ Elizabethan collar (big collar around the dog's head) 

❑ Towel restraint 

❑ Performing exam on someone's lap 

❑ Head collars 

❑ Other (please specify): ____________________ 

 

On average, once the muzzle was on how did your dog respond?  

 Calmly (allowed the procedure to occur without resistance) 

 Attempted to remove the muzzle (pawed at the muzzle) 

 Continued to be fearful (ears down, tail tucked, tried to avoid feared object/person) 

 Became fearful (ears down, tail tucked, tried to avoid feared object/person) 

 Continued to be aggressive (growling, baring teeth) 

 Became aggressive (growling, baring teeth) 

 Unsure 
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Does your dog experience stress/discomfort (e.g. avoiding contact, reduced posture, whining, 

shaking) or aggression (e.g. barking, growling, baring teeth) when certain areas of their body are 

handled by the veterinarian? 

 Yes 

 No 

 

What body part of your dog causes them stress/discomfort or aggression when handled by the 

veterinarian? (Select all that apply) 

❑ Head 

❑ Ears 

❑ Front limbs 

❑ Hind limbs 

❑ Elbows 

❑ Knees 

❑ Paws 

❑ Hips 

❑ Tail 

❑ Chest 

❑ Back 

❑ Under belly 

 

Thinking back to all of your dog's previous veterinary appointments, how often do you assist 

with handling your dog during the appointment? 

 Never 

 Seldom 

 Sometimes 
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 Usually 

 Always 

Training 

 

Have you ever participated in a professional dog training class with your dog? 

 Yes 

 No 

 

What type of training have you completed with your dog? (Select all that apply) 

❑ Puppy classes 

❑ Basic obedience 

❑ Advanced obedience 

❑ Agility 

❑ Protection work 

❑ Other (please specify): ____________________ 

 

If your dog performs an unwanted behaviour, how do you respond in the following few seconds? 

(Select all that apply) 

❑ Hold your dog down by the scruff 

❑ Hold your dog down on their back 

❑ Grab your dog's muzzle 

❑ Ask for a different, incompatible behaviour (e.g. Sit) 

❑ Ignore the behaviour 

❑ Give a time out 
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❑ Spray your dog with water 

❑ Avoid similar situations in the future 

❑ Smack your dog 

❑ Stare at your dog 

❑ Redirect your dog's behaviour (get their attention on something else) 

❑ Use a shock collar 

❑ Use a spray collar 

❑ Wait until your dog performs a wanted behaviour, then treat or praise 

❑ Give a verbal correction (e.g. "No!", "Uh,Uh!") 

❑ Bark/growl at your dog 

❑ Make a loud noise (e.g. clap, stomp, shake a can of pennies) 

❑ Other (please specify): ____________________ 

 

What would you do when/if your dog shows fear or aggression towards the veterinarian/clinic 

staff? Please answer regardless of whether your dog shows fear or aggression in these situations. 

(Select all that apply) 
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 Fear Aggression 

Ignore the behaviour ❑  ❑  

Comfort your dog (e.g. hug, 

soothing voice) 
❑  ❑  

Distract your dog with 

something positive (e.g. food) 
❑  ❑  

Correct unwanted behaviours, 

such as whining or pacing 

(e.g. time out, spray bottle, 

verbal correction) 

❑  ❑  

Remove the dog from the 

situation 
❑  ❑  

Encourage the dog to 

explore/interact with feared 

person/environment (e.g. call 

dog forward) 

❑  ❑  

Force the dog to 

explore/interact with feared 

person/surroundings (e.g. pull 

dog towards the 

person/surroundings with 

leash) 

❑  ❑  

Avoid that situation in the 

future 
❑  ❑  
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Gradually expose the dog to 

the situation in the future 
❑  ❑  

Other (please specify): ❑  ❑  

 

Has your dog ever been trained for the veterinary environment using counter-conditioning 

techniques?  

Counter-conditioning = creating a positive reaction to something they once feared/disliked by 

associating the feared thing with something good (e.g. giving treats every time the dog waits in 

the veterinary office, so that eventually instead of becoming fearful, the dog gets excited to 

receive treats whenever they are at the veterinary clinic)  

 Yes 

 No 

 Unsure 

 

Has your dog ever been trained for the veterinary environment using desensitization techniques?  

Desensitization: gradually exposing the dog to a less intense version of the thing they 

fear/dislike, in such a way that their reaction isn't triggered (e.g. practice minimal exam-style 

handling on your dog, and gradually increasing the degree of handling over a series of days) 

 Yes 

 No 

 Unsure 
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Owner Information 

 

What country do you currently live in? [dropdown of countries] 

 

Do you live in an area that is: 

 Rural 

 Urban 

 Suburban 

 

What type of dwelling do you live in? 

 Single-detached house 

 Semi-detached house 

 Row house 

 Apartment in a duplex 

 Apartment in a building that has 5 or more storeys 

 Apartment in a building that has fewer than 5 storeys 

 Mobile home 

 Other (please specify) ____________________ 

 

What is your gender? 

 Male 

 Female 

 Other 

 Prefer not to answer 
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How old are you? [dropdown from 18-100, prefer not to answer option available] 

 

What is the highest level of education you have completed? 

 Less than high school degree 

 High-school graduate or equivalent (e.g., GED) 

 College diploma 

 Associate degree 

 Bachelor degree 

 Graduate degree 

 Professional degree 

 None of the above 

 Prefer not to answer 

 

Which of the following includes your total household income (CAD$)? 

 Less than $20,000 

 $20,000 - 34,999 

 $35,000 - 49,999 

 $50,000 - 74,999 

 $75,000 - 99,999 

 $100,000 - 149,999 

 $150,000 - 199,999 

 $200,000 or more 

 Prefer not to answer 

How many people live in your household (including yourself)? 
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 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 More than 10 

How many dogs live with you in your household? [dropdown from 1-20] 

 

Did you have a dog(s) as a child (under 18 years old) not including your current dog? 

 Yes 

 No 

 

How many dogs have you owned or fostered as the primary caregiver? Please include those that 

you had for at least 6 months and exclude the dog(s) you currently own. 

 1 

 2 

 3 

 4 

 5 

 6 
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 7 

 8 

 9 

 More than 10 

 

It is often suggested that owner personality and/or emotional states can influence dog behaviour. 

The following questions are designed to measure different personality traits and feelings towards 

specific events. Please note that all questions are optional, and if they make you feel 

uncomfortable you may skip ahead. 

It is Here are a number of personality traits that may or may not apply to you. Please indicate the 

extent to which you agree or disagree with each statement. You should rate the extent to which 

the pair of traits applies to you, even if one characteristic applies more strongly than the other 

 

I see myself as: 



 

 

 

 

257 

 Disagree 

strongly 

Disagree 

moderately 

Disagree 

a little 

Neither 

agree 

nor 

disagree 

Agree 

a 

little 

Agree 

moderately 

Agree 

strongly 

Extraverted, 

enthusiastic 
              

Critical, 

quarrelsome 
              

Dependable, 

self-

disciplined 

              

Anxious, 

easily upset 
              

Open to new 

experiences, 

complex 

              

Reserved, 

quiet 
              

Sympathetic, 

warm 
              

Disorganized, 

careless 
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Calm, 

emotionally 

stable 

              

Conventional, 

uncreative 
              

 

Please indicate the extent to which you agree with the following statements.  

I feel nervous when I have to visit my:  

 Strongly 

agree 

Agree Neither 

agree nor 

disagree 

Disagree Strongly 

disagree 

Dentist/Orthodontist/Dental 

hygienist 
          

Family Doctor/Physician           

Optometrist           
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Please indicate the extent to which you agree with following statements.  I feel nervous about:     

 Strongly agree Agree Neither agree nor 

disagree 

Disagree Strongly 

disagree 

Putting my dog in 

the car 
          

Transporting my 

dog to the 

veterinarian clinic 

          

Leaving my dog 

overnight at the 

veterinary clinic 

          

My dog being 

weighed 
          

Veterinary staff 

trimming my dogs 

nails 

          

My dog receiving 

vaccinations 
          

Handling my own 

dog, e.g., picking 

up your dog or 

looking in his/her 

ears or mouth, etc. 

          

Veterinary staff 

handling my dog 
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Home Environment 

 

Where does your dog primarily live? 

 In your house 

 Outdoors 

 Other (please specify): ____________________ 

 

How is your dog housed outdoors? 

 Tethered with a shelter 

 Tethered without a shelter 

 In a barn 

 In a kennel 

 Other (please specify): ____________________ 

 

Exercise 

 

How much time (in minutes) does your dog spend exercising (i.e. physical activity) on an 

average day in total? [dropdown from 1-1440] 
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Socialization 

 

Please answer these questions between the time you got your puppy and when they turned 6 

months. Please indicate how frequently you exposed your puppy to the following situations: 

 Never Less than 

once a 

month 

1-2 times 

a month 

Once a 

week 

2-3 times 

a week 

Daily 

Unfamiliar adults             

Unfamiliar dogs             

Unfamiliar 

environments 
            

Unfamiliar/strange 

objects 
            

 

On average, how did your puppy react to meeting new people? 

Scared = may avoid the interaction, bark, whine, shake, or crouch with a tucked tail. 

Indifferent = neither scared nor excited; passive interaction. 

Excited = may move towards the person, seems alert and interested in the interaction. 

 Scared 

 Indifferent 

 Excited 

 Don't know 
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On average, how did your puppy react to meeting new dogs? 

Scared = may avoid the interaction, bark, whine, shake, or crouch with a tucked tail. 

Indifferent = neither scared nor excited; passive interaction 

Excited = may move towards the dog, seems alert and interested in the interaction. 

 Scared 

 Indifferent 

 Excited 

 Don't know 

 

On average, how did your puppy react to being exposed new environments and situations? 

Scared = may avoid the interaction, bark, whine, shake, or crouch with a tucked tail 

Indifferent = neither scared nor excited; passive interaction 

Excited = may explore the environment, seems alert and interested in surroundings 

 Scared 

 Indifferent 

 Excited 

 Don't know 

 

On average, how did your puppy react to being exposed to their veterinary clinic? 

Scared = may avoid the interaction, bark, whine, shake, or crouch with a tucked tail 

Indifferent = neither scared nor excited; passive interaction 

Excited = may explore the environment, seems alert and interested in surroundings 

 Scared 

 Indifferent 
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 Excited 

 Don't know 

 

Would you like to complete this survey for more dogs? If so, you will receive an extra lottery 

draw for each dog completed (up to 5 dogs). 

 Yes 

 No 

 

[If yes is selected all questions (excluding ‘owner information’ section) will be repeated] 

Thank you for participating! If you have any comments about the survey, please let us know in 

the comment box below. 
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A.4: Descriptives 

The mean (SD) and proportion (%) of dogs in each category of the different categorical and 

continuous variables collected from the online survey.  

 

Variables Levels Mean (SD) Percentage 

(%) 

Dependent variables 

General fear in veterinary clinica  1.08 (0.98) 
 

 None (Score 0)  13.5 

 Mild/moderate 

(Score 1-3) 

 64.2 

 Severe (Score 4)  22.4 

General aggression in veterinary clinica 
 

0.31 (0.64) 
 

 None (Score 0)  62.8 

 Mild/moderate 

(Score 1-3) 

 29.0 

 Severe (Score 4)  8.2 

Independent variables 

Dog information 

Dog sex Male 
 

51.7 
 

Female 
 

48.3 

Neuter status Yes 
 

80.2 
 

No 
 

19.9 

Reason for neutering Already done 
 

22.7 
 

Birth control 
 

23.6 
 

Correct 

behaviour 

 
2.0 

 
Correct health 

 
0.81 

 
Not neutered 

 
19.9 

 
Prevent 

behaviour 

 
4.4 

 
Prevent health 

 
9.9 

 
Veterinarian 

recommended 

 
4.0 

 
Required by 

breeder/shelter 

 
12.3 

 
Unknown 

 
0.36 

Age neutered <6 months 
 

11.1 
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6-11 months 

 
35.3 

 
1 year 

 
15.0 

 
2 years 

 
7.3 

 
>2 years 

 
4.9 

 
Not neutered 

 
19.9 

 
Unknown 

 
6.5 

Breed group Mixed  31.2 

 Herding  18.9 
 

Sporting  13.3 

 Working  10.6 

 Toy  5.8 
 

Non-sporting 
 

5.8 
 

Hounds  5.5 
 

Terrier 
 

4.5 
 

Other  4.5 

Weight (lbs) 
 

51.73(29.08) 
 

Dog age 1 
 

14.7 
 

2 
 

21.1  
3 

 
19.95  

4 
 

19.7  
5 

 
24.7 

Age acquired <6 months 
 

64.7 
 

6-11 months 
 

11.8 
 

1 year 
 

10.2 
 

2 years 
 

7.7 
 

>2 years 
 

5.7 

Source  Breeder 
 

43.0 
 

Family/friend 
 

6.1 
 

Other 
 

11.6 
 

Pet store 
 

0.92 
 

Rescue 
 

22.8 
 

Shelter 
 

13.6 
 

Stray 
 

2.0 

Dog Personality (C-BARQ Factors)b 

Dog-directed fear  None 
 

17.9 
 

Mild/moderate 
 

65.2 
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Severe 

 
16.9 

Non-social fear None 
 

12.1 
 

Mild/moderate 
 

70.4 
 

Severe 
 

17.5 

Stranger-directed fear  None 
 

30.6 
 

Mild/moderate 
 

57.6 
 

Severe 
 

11.8 

Dog-directed aggression None 
 

47.4 
 

Mild/moderate 
 

49.1 
 

Severe 
 

3.5 

Owner-directed aggression None 
 

13.5 
 

Mild/moderate 
 

85.9 
 

Severe 
 

0.7 

Stranger-directed aggression None 
 

24.8 
 

Mild/moderate 
 

64.4 
 

Severe 
 

10.8 

Aggression towards familiar dog in home None 
 

47.4 
 

Mild/moderate 
 

49.1 
 

Severe 
 

3.5 

C-BARQ items analyzed separately 

Fear of unfamiliar situations  None 
 

28.96 
 

Mild/moderate 
 

66.1 
 

Severe 
 

4.9 

Fear of feet being groomed None 
 

44.5 
 

Mild/moderate 
 

52.4 
 

Severe 
 

3.1 

Fear of feet being toweled None 
 

70.7 
 

Mild/moderate 
 

27.7 
 

Severe 
 

1.6 

Aggression towards unfamiliar male dog 

while walked on leash 

None 
 

45.5 

 
Mild/moderate 

 
45.4 

 
Severe 

 
9.1 

Aggression towards unfamiliar female dog 

while walked on leash 

None 
 

49.1 

 
Mild/moderate 

 
43.6 
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Severe 

 
7.3 

Aggression when barked/lunged at by an 

unfamiliar dog 

None 
 

24.4 

 
Mild/moderate 

 
58.1 

 
Severe 

 
17.5 

Dog-related factors from current factor analysis 

Fear of unfamiliar dogs at veterinary clinic None 
 

39.9 
 

Mild/moderate 
 

50.7 
 

Severe 
 

9.4 

Aggression towards unfamiliar dogs at 

veterinary clinic 

None 
 

58.4 

 
Mild/moderate 

 
35.4 

 
Severe 

 
6.7 

Veterinary clinic experiences 

Age of first veterinary appointment <6 months 
 

78.1 
 

6-11 months 
 

10.8 
 

1 year 
 

5.5 
 

2 years 
 

3.5 
 

>2 years 
 

2.1 

Most recent veterinary clinic visit Within the last 

12 months 

 
96.8 

 
>12 

months/never 

 
3.2 

Frequency of veterinary appointments Only 

emergencies 

 3.96 

 < Once year  5.6 
 

Once a year  35.5 
 

Twice a year 
 

22.5 
 

> 2 times a year  27.8 
 

Once a month  4.8 

Reasons for previous visits to veterinary clinic since ownership  

Acute issue  Yes 
 

55.2 
 

No 
 

44.8 

Chronic issue Yes 
 

8.0 
 

No 
 

91.99 

Flea treatment Yes 
 

53.5 
 

No 
 

46.5 
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Neuter Yes 
 

44.9 
 

No 
 

55.2 

Other reason  Yes 
 

21.9 
 

No 
 

78.1 

Surgery Yes 
 

17.9 
 

No 
 

82.1 

Never visit Yes 
 

0.2 
 

No 
 

99.8 

Vaccines Yes 
 

89.1 
 

No 
 

10.9 

Wellness  Yes 
 

81.0 
 

No 
 

18.99 

Systems/organs influenced by acute issue during previous visit 

Cardiovascular issues Yes 
 

0.7 
 

No 
 

99.3 

Gastrointestinal issues Yes 
 

29.1 
 

No 
 

70.9 

Hearing issues Yes 
 

0.1 
 

No 
 

99.9 

Metabolic/endocrine issues Yes 
 

1.7 
 

No 
 

98.3 

Musculoskeletal issues Yes 
 

9.98 
 

No 
 

90.0 

Neurological issues Yes 
 

1.2 
 

No 
 

98.8 

Painful condition Yes 
 

7.6 
 

No 
 

92.5 

Respiratory issues Yes 
 

6.3 
 

No 
 

93.7 

Skin issues Yes 
 

23.3 
 

No 
 

76.7 

Vision issues Yes 
 

0.69 
 

No 
 

99.3 

Other acute issue Yes 
 

9.4 
 

No 
 

90.6 

Systems/organs influenced by chronic issue during previous visit 
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Cardiovascular issues Yes 
 

0.27 
 

No 
 

99.7 

Gastrointestinal issues Yes 
 

1.2 
 

No 
 

98.8 

Hearing issues Yes 
 

0.14 
 

No 
 

99.9 

Metabolic/endocrine issues Yes 
 

0.82 
 

No 
 

99.2 

Musculoskeletal issues Yes 
 

2.6 
 

No 
 

97.4 

Neurological issues Yes 
 

0.82 
 

No 
 

99.2 

Painful condition Yes 
 

0.78 
 

No 
 

99.2 

Respiratory issues Yes 
 

0.14 
 

No 
 

99.9 

Skin issues Yes 
 

3.3 
 

No 
 

96.7 

Vision issues Yes 
 

0.09 
 

No 
 

99.9 

Other chronic issue Yes 
 

1.4 
 

No 
 

98.6 

Negative experiences  

Bit a staff member Yes 
 

1.6 
 

No 
 

98.4 

Fell off the table  Yes 
 

0.78 
 

No 
 

99.2 

Full-body restraint  Yes 
 

18.8 
 

No 
 

81.1 

Nail trim  Yes 
 

42.1 
 

No 
 

57.9 

Stayed overnight   Yes 
 

20.0 
 

No 
 

80.0 

Painful procedure Yes 
 

33.9 
 

No 
 

66.1 

Age of first full-body restraint <6 months 
 

3.2 
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6-11 months 

 
3.5  

1 year 
 

4.7  
2 years 

 
3.5  

>2 years 
 

3.1  
Never 

 
81.9 

Frequency of (number of times) receiving 

full-body restraint at veterinary clinic 

 
0.57(1.93) 

 

Age of first nail trim at veterinary clinic <6 months 
 

12.4 
 

6-11 months 
 

9.7 
 

1 year 
 

7.9 
 

2 years 
 

4.9 
 

>2 years 
 

3.2 
 

Never 
 

61.9 

Frequency of (number of times) nail trim at 

veterinary clinic 

 
1.89(4.78) 

 

Age of first overnight experience <6 months 
 

2.7 
 

6-11 months 
 

6.7 
 

1 year 
 

3.6 
 

2 years 
 

2.8 
 

>2 years 
 

3.8 
 

Never 
 

80.4 

Frequency of (number of times) overnight 

experience 

 
0.32(1.27) 

 

Age of first painful experience <6 months 
 

6.8 
 

6-11 months 
 

11.2 
 

1 year 
 

6.3 
 

2 years 
 

5.0 
 

>2 years 
 

3.98 
 

Never 
 

66.8 

Frequency of (number of times) painful 

experience 

 
0.735(2.22) 

 

Age of receiving a bad experience at 

veterinary clinic 

<6 months 
 

2.2 

 
6-11 months 

 
3.6 

 
1 year 

 
3.7 

 
2 years 

 
3.7 

 
>2 years 

 
3.8 

 
Never 

 
82.97 
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Behaviour change after a particularly 

negative experience 

Extreme 

positive 

 
0.6 

 
Slight positive 

 
0.6 

 
No change 

 
6.3 

 
Slight negative 

 
4.9 

 
Extreme 

negative 

 
3.4 

 
N/A 

 
84.1 

Veterinarian methods 

Allowed to explore examination room  Yes 
 

87.5 
 

No 
 

12.6 

Gives lots of positive attention  Yes 
 

86.9 
 

No 
 

13.1 

Directly approaches dog Yes 
 

38.99 
 

No 
 

61.0 

Indirectly approaches dog Yes 
 

68.6 
 

No 
 

31.4 

Food motivation 
   

Food motivated  Yes 
 

89.9 
 

No 
 

10.1 

Consume treats at veterinary clinic Yes  64.2 
 

No  9.8 
 

Sometimes 
 

24.6 

 Not observed  1.4 

Tools used during appointments 

DAP Yes 
 

5.3 
 

No 
 

94.7 

Elizabethan collar Yes 
 

3.1 
 

No 
 

96.9 

Exam length shortened Yes 
 

6.2 
 

No 
 

93.8 

Food and attention  Yes 
 

13.6 
 

No 
 

86.4 

Head collars Yes 
 

2.1 
 

No 
 

97.9 

Muzzle Yes 
 

16.2 
 

No 
 

83.8 
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Owner presence Yes 
 

7.6 
 

No 
 

92.4 

Performed on someone’s lap Yes 
 

9.7 
 

No 
 

90.3 

Sedative Yes 
 

10.4 
 

No 
 

89.6 

Towel restraint  Yes 
 

1.2 
 

No 
 

98.8 

Response to being muzzled Calm 
 

4.4 
 

Attempted to 

remove 

 
2.9 

 
Continue fear 

 
4.5 

 
Became fearful 

 
0.91 

 
Continue 

aggressive 

 
2.1 

 
Became 

aggressive 

 
0.53 

 
Not muzzled 

 
83.95 

 
Unsure 

 
0.67 

Dog fearful or aggressive when handled by 

veterinarian 

Yes 
 

31.4 

 
No 

 
68.6 

Fear or aggression when certain body part handled by veterinarian 

Back Yes 
 

5.2 
 

No 
 

94.8 

Belly Yes 
 

11.1 
 

No 
 

88.9 

Chest Yes 
 

4.3 
 

No 
 

95.7 

Ears Yes 
 

9.1 
 

No 
 

90.2 

Elbow Yes 
 

3.6 
 

No 
 

96.4 

Front limbs Yes 
 

7.2 
 

No 
 

92.8 

Head  Yes 
 

10.6 
 

No 
 

89.4 
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Hind limbs  Yes 
 

9.98 
 

No 
 

90.0 

Hip Yes 
 

6.7 
 

No 
 

93.3 

Knee Yes 
 

3.8 
 

No 
 

96.2 

Paws Yes 
 

16.0 
 

No 
 

84.0 

Tail Yes 
 

9.4 
 

No 
 

90.6 

Owner assists with handling  Always 
 

46.8 
 

Usually 
 

25.99 
 

Sometimes 
 

15.4 
 

Seldom 
 

8.7 
 

Never 
 

3.0 

Training 

Professional dog training Yes 
 

68.8 
 

No 
 

31.2 

Type of training completed 

Advanced obedience Yes 
 

25.1 
 

No 
 

74.9 

Agility Yes 
 

21.9 
 

No 
 

78.1 

Basic obedience  Yes 
 

60.5 
 

No 
 

39.5 

Protection work Yes 
 

0.98 
 

No 
 

99.0 

Puppy classes Yes 
 

40.0 
 

No 
 

59.97 

Owner response to unwanted behaviour 

Asks for a different behaviour Yes 
 

63.3 
 

No 
 

36.7 

Avoids similar future situations Yes 
 

24.0 
 

No 
 

76.0 

Gives a time out  Yes 
 

18.1 
 

No 
 

81.9 
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Gives verbal correction Yes 
 

79.5 
 

No 
 

20.6 

Grabs the muzzle  Yes 
 

2.6 
 

No 
 

97.4 

Growls at the dog  Yes 
 

1.8 
 

No 
 

98.2 

Ignores the dog  Yes 
 

32.8 
 

No 
 

67.2 

Makes a loud noise  Yes 
 

20.7 
 

No 
 

79.3 

Pins the dog  Yes 
 

1.4 
 

No 
 

98.6 

Redirects the dog Yes 
 

72.8 
 

No 
 

27.2 

Scruffs the dog Yes 
 

3.4 
 

No 
 

96.6 

Smacks the dog  Yes 
 

1.7 
 

No 
 

98.3 

Stares at the dog  Yes 
 

5.2 
 

No 
 

94.8 

Uses a shock collar  Yes 
 

3.1 
 

No 
 

96.9 

Uses a spray bottle  Yes 
 

4.9 
 

No 
 

95.1 

Waits for correct behaviour  Yes 
 

42.8 
 

No 
 

57.2 

Owner response to fear displayed at veterinary staff  

Avoids future situations Yes 
 

15.3 
 

No 
 

84.7 

Comforts dog Yes 
 

71.4 
 

No 
 

28.6 

Corrects behaviour  Yes 
 

16.8 
 

No 
 

83.2 

Distracts dog Yes 
 

16.3 
 

No 
 

83.7 
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Encourages the dog to interact with feared 

stimuli  

Yes 
 

71.3 

 
No 

 
28.3 

Forces the dog to explore/interact with 

feared stimuli  

Yes 
 

7.95 

 
No 

 
92.1 

Gradually exposes the dog  Yes 
 

78.9 
 

No 
 

21.1 

Ignores behaviour  Yes 
 

22.2 
 

No 
 

77.8 

Removes dog from the situation Yes 
 

36.7 
 

No 
 

63.3 

Owner response to aggression displayed at veterinary staff 

Avoids future situations  Yes 
 

30.6 
 

No 
 

69.4 

Comforts dog Yes 
 

22.2 
 

No 
 

77.8 

Corrects behaviour  Yes 
 

31.5 
 

No 
 

68.5 

Distracts dog Yes 
 

10.2 
 

No 
 

89.8 

Encourages the dog to interact with stimuli  Yes 
 

16.8 
 

No 
 

83.2 

Forces the dog to explore/interact with 

stimuli  

Yes 
 

1.42 

 
No 

 
98.6 

Gradually exposes the dog  Yes 
 

57.9 
 

No 
 

42.1 

Ignores behaviour  Yes 
 

2.98 
 

No 
 

97.0 

Removes dog from the situation Yes 
 

62.6 
 

No 
 

37.4 

Counter-conditioning and desensitization training techniques at veterinary clinic 

Counter-conditioning Yes 
 

44.7 
 

No 
 

47.9 
 

Unsure 
 

7.5 
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Desensitization  Yes 
 

28.7 
 

No 
 

64.8 
 

Unsure 
 

6.5 

Owner information 
   

Type of area  Rural 
 

27.8 
 

Suburban 
 

43.4 
 

Urban 
 

29.0 

Type of dwelling Single detached 
 

71.3 
 

Semi-detached 
 

7.3 
 

Row house 
 

5.0 
 

Apartment 

duplex 

 
2.4 

 
Apartment (with 

>or=5stories) 

 
3.6 

 
Apartment (with 

<5stories) 

 
7.5 

 
Mobile home 

 
0.55 

 
Other 

 
2.3 

Owner gender Female 
 

95.2 
 

Male 
 

4.3 
 

Other 
 

0.5 

Owner age 
 

41.43 (13.94) 
 

Education level <Highschool  0.051 

 Highschool  16.1 
 

Associate 

degree 

 4.7 

 
College diploma 

 
21.5 

 
Bachelor’s 

degree 

 30.7 

 
Professional 

degree 

 6.8 

 
Graduate degree  19.7 

Income (in thousands) <20 
 

6.3 
 

20-35 
 

10.98 
 

35-50 
 

11.99 
 

50-75 
 

19.1 
 

75-100 
 

15.6 
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100-150 

 
21.6 

 
150-200 

 
8.96 

 
200+ 

 
5.3 

Number of people in household 1 
 

19.6 
 

2 
 

49.5  
3 

 
15.6  

4 
 

11.3  
5 

 
3.2  

6+ 
 

0.89 

Number of dogs in household 
 

2.01 (1.48) 
 

Owner had a dog as a child Yes 
 

21.6 
 

No 
 

78.4 

Number of dogs owned 1  20.9 
 

2  17.6  
3  12.99  
4  8.9  
5  8.7  
6  5.7  
7  3.98  
8  4.2  
9  1.8  
>10  15.2 

TIPI Personality Indexc 

Extraversion  
 

3.7 (1.66) 
 

Agreeableness  
 

5.4 (1.55) 
 

Conscientiousness  
 

5.6 (1.19) 
 

Emotional stability  
 

4.8 (1.47) 
 

Openness  
 

5.3 (1.086) 
 

Owner feels nervous when  

Visit dentist Strongly agree 
 

18.3 
 

Agree 
 

24.8 
 

Neither 

agree/disagree 

 
8.6 

 
Disagree 

 
21.6 

 
Strongly 

disagree 

 
26.7 

Visit physician Strongly agree 
 

5.9 
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Agree 

 
21.8 

 
Neither 

agree/disagree 

 
11.5 

 
Disagree 

 
29.6 

 
Strongly 

disagree 

 
31.2 

Visit optometrist  Strongly agree 
 

2.2 
 

Agree 
 

6.7 
 

Neither 

agree/disagree 

 
12.9 

 
Disagree 

 
32.5 

 
Strongly 

disagree 

 
45.7 

Putting dog in car Strongly agree 
 

0.66 
 

Agree 
 

2.3 
 

Neither 

agree/disagree 

 
3.1 

 
Disagree 

 
20.3 

 
Strongly 

disagree 

 
73.7 

Transporting dog to veterinary clinic Strongly agree 
 

0.72 
 

Agree 
 

4.2 
 

Neither 

agree/disagree 

 
2.9 

 
Disagree 

 
20.96 

 
Strongly 

disagree 

 
71.3 

Leaving dog overnight at veterinary clinic Strongly agree 
 

29.5 
 

Agree 
 

43.1 
 

Neither 

agree/disagree 

 
9.5 

 
Disagree 

 
8.0 

 
Strongly 

disagree 

 
9.9 

Dog is weighed Strongly agree 
 

0.28 
 

Agree 
 

1.8 
 

Neither 

agree/disagree 

 
3.2 

 
Disagree 

 
18.9 
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Strongly 

disagree 

 
75.8 

Veterinarian trims dog’s nails Strongly agree 
 

7.7 
 

Agree 
 

15.2 
 

Neither 

agree/disagree 

 
15.8 

 
Disagree 

 
19.5 

 
Strongly 

disagree 

 
41.9 

Dog receives vaccines  Strongly agree 
 

3.6 
 

Agree 
 

12.8 
 

Neither 

agree/disagree 

 
9.5 

 
Disagree 

 
25.9 

 
Strongly 

disagree 

 
48.2 

Handling their dog Strongly agree 
 

0.55 
 

Agree 
 

1.9 
 

Neither 

agree/disagree 

 
2.8 

 
Disagree 

 
15.4 

 
Strongly 

disagree 

 
79.4 

Veterinarian handles their dog Strongly agree 
 

3.7 
 

Agree 
 

13.9 
 

Neither 

agree/disagree 

 
11.4 

 
Disagree 

 
25.9 

 
Strongly 

disagree 

 
45.1 

Home environment 

Dog location In house 
 

98.1 
 

Outdoors 
 

0.57 
 

Other 
 

1.4 

Exercise 

Exercise/day (min) 
 

71.8(58.01) 
 

Socialization (for puppies ≤ 6 months old)  

Frequency of exposure to unfamiliar adults 

as a puppy  

Daily 
 

17.9 
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2-3/week 

 
22.1 

 
1/week 

 
9.5 

 
1-2/month 

 
5.5 

 
< 1/month 

 
2.3 

 
Never 

 
0.34 

 
N/A 

 
42.5 

Frequency of exposure to unfamiliar dogs as 

a puppy  

Daily 
 

12.0 

 
2-3/week 

 
20.0 

 
1/week 

 
13.0 

 
1-2/month 

 
6.8 

 
< 1/month 

 
4.3 

 
Never 

 
1.2 

 
N/A 

 
42.6 

Frequency of exposure to unfamiliar 

environments as a puppy  

Daily 
 

11.99 

 
2-3/week 

 
20.8 

 
1/week 

 
12.9 

 
1-2/month 

 
7.9 

 
< 1/month 

 
3.1 

 
Never 

 
0.8 

 
N/A 

 
42.6 

Frequency of exposure to unfamiliar objects 

as a puppy  

Daily 
 

22.1 

 
2-3/week 

 
19.1 

 
1/week 

 
8.8 

 
1-2/month 

 
4.9 

 
< 1/month 

 
1.9 

 
Never 

 
0.5 

 
N/A 

 
42.6 

Response to new people as a puppy Scared 
 

7.0 
 

Indifferent 
 

7.2 
 

Excited 
 

42.7 
 

Don’t know 
 

1.1 
 

N/A 
 

42.0 

Response to new dogs as a puppy Scared 
 

8.5 
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Indifferent 

 
7.3 

 
Excited 

 
40.9 

 
Don’t know 

 
1.3 

 
N/A 

 
42.0 

Response to new environments as a puppy Scared 
 

8.99 
 

Indifferent 
 

15.6 
 

Excited 
 

32.2 
 

Don’t know 
 

1.2 
 

N/A 
 

42.0 

Response to veterinary clinic as a puppy Scared 
 

8.6 
 

Indifferent 
 

17.0 
 

Excited 
 

30.8 
 

Don’t know 
 

1.6 
 

N/A 
 

42.0 
a Outcome variable categorized only for descriptives, mild/moderate is a score of 1 or greater and 

severe is a score of 4 on at least 1 question in the given outcome factor. 
b Canine Behavioural Assessment and Research Questionnaire (C-BARQ) 
c Ten Item Personality Index (TIPI) 
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