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Stress: concept and assessment

Challenge / threat

❖ Can be real or perceived

❖ Can be a threat to survival or to homeostasis

Stress response

❖ Physiological changes

❖ Behavioural changes

Stress stimulus
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Stress: concept and assessment

(Mendl et al., 2010, Proceedings of the Royal Society B: Biological Sciences 7, 277)
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❖ High arousal
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Stress: concept and assessment

Situation which is 
unpleasant or that 

overtaxes the animal’s 
coping 

capacity

Stress response

Emotional response with

❖ High arousal ≠  activity

❖ Negative valence

Stress stimulus

(Pfaff et al., 2007, Stress 10, 314)
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Stress: concept and assessment

Physiological 
changes and 
behavioural 

tests

Facial expressions

Behavioural 
changes 

(Including 
assessment 

scales)

Used mainly in research:

❖ Changes in hormone levels in 
       various samples

❖ HR variability

❖ Thermography

❖ …….

❖ Cognitive bias tests

❖ ……
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Difficulties

❖ Some signs of stress / fear / anxiety can be very subtle

❖ Some are unspecific, i.e. can appear in other contexts

❖ People differ in their ability to identify stress signals

❖ Knowledge of stress physiology, even if theoretical

❖ Pet ownership

(Menor-Campos et al., 2022, Journal of  Veterinary Behavior 50, 46)
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❖ Some signs of stress / fear / anxiety can be very subtle

❖ Some are unspecific, i.e. can appear in other contexts

❖ People differ in their ability to identify stress signals

❖ Knowledge of stress physiology, even if theoretical

❖ Pet ownership

Familiarity 
with dog 

behaviour
Empathy

(Menor-Campos et al., 2022, Journal of  Veterinary Behavior 50, 46)



Difficulties

❖ Signs of stress / fear / anxiety can vary depending on

❖ Dog’s age

❖ Dog’s temperament

❖ Context, particularly social context

❖ Dog’s previous experience with the situation
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(Fear Free©, 2022, The Spectrum of Fear, Anxiety and Stress)



Spectrum of Fear, Anxiety and Stress

❖ Excellent inter-rater reliability

❖ Very good intra-rater reliability

❖ Strong correlation with Lincoln Canine Anxiety Scale

❖ It is a valid and reliable tool for evaluating acute stress in dogs visiting the 
veterinary practice

(Gatehouse et al., 2025, Journal of Veterinary Behaviour 81, 58)



Lincoln Canine Anxiety Scale

(Mills et al., 2020, Frontiers in Veterinary Science 7, 171)



Lincoln Canine Anxiety Scale

❖ Good internal consistency (PCA and correlation of individual items with overall 
score)

❖ Good stimulus sensitivity

❖ Could be reduced to 11 items

(Mills et al., 2020, Frontiers in Veterinary Science 7, 171)



Displacement behaviours

❖ Behavioural patterns displayed without an apparent function related to the 
ongoing situation

❖ Indicators of motivational conflict

❖ Potential by-products of stress

❖ Self- or environment-directed

(Pedretti et al., 2023, Animal Cognition 26, 943)



Displacement behaviours

(Pedretti et al., 2023, Animal Cognition 26, 943)

Displacement behaviours of dogs reported in the literature

Lip licking – experimental studies in several species

Nose licking

Paw lifting

Yawning – experimental studies in several species

Head turning

Stretching

Sniffing

Self-grooming and scratching – often considered as a single behaviour

Shaking

Blinking – not reported as displacement behaviour, but as a stress indicator





Displacement behaviours: lip-licking

❖ Puppies (< 6 months of age)

❖ Fear reaction towards non-social stimuli

❖ Behaviours that occurred more frequently in trials
      with a fear response:

•  Lowered posture and tail
•  Freezing
•  Paw lifting
•  Barking

❖ Lip-licking: no significant differences between trials with and without a fear response

(Flint et al., 2018, Journal of Veterinary Behavior 28, 17)



Displacement behaviours: lip-licking

❖ More frequent in response to “negative” faces

❖ Response mainly to human negative faces more 
     than dog negative faces

❖ Did not increase in response to negative auditory 
     stimuli

❖ Mouth-licking is not simply a response to stressful
     stimuli

(Albuquerque et al., 2028, Behavioural Processes 146, 42)



Displacement behaviours: lip-licking

❖ Dogs exposed to an unfamiliar human approaching them in either a neutral or 
a threatening way

❖ Dogs’ response categorized as “reactive” or “non-reactive”

❖ Lip-licking associated to a “non-reactive” attitude independently of the test 
condition

(Pedretti et al., 2033, Animal Cognition 26, 943)





Displacement behaviours: contagious yawning

❖ Motivation poorly understood

❖ Empathy? Oxytocin?

❖ Arousal / stress?

❖ Communication signal?

❖ Individual differences

(Buttner and Strasser, 2013, Animal Cognition 17, 95)



Facial expressions

❖ Widely recognized to reflect emotions 

❖ Facial expression of fear:

❖ Ears towards the rear with the pinna towards 
     the body

❖ Deflected gaze

❖ Raised eyebrows

(Mota-Rojas et al., 2021, Animals 11, 3334)



Plan of the presentation

❖ General principles

❖ Difficulties

❖ Recognizing and diagnosing acute stress 

❖ Recognizing and diagnosing chronic stress

❖ Summary and conclusions



Recognizing and diagnosing chronic stress

❖ Chronic stress has a major effect on welfare and many welfare problems are 
associated with chronic stress

❖ Animal welfare assessment tools can provide useful information on chronic 
stress

❖ They should include input- and output-based indicators covering all the 
domains of animal welfare



Recognizing and diagnosing chronic stress

(Boutreau et al., 2007, Animal Welfare, 16, 225)

Principle Criteria

Good feeding
Absence of prolonged hunger 

Absence of prolonged thirst 

Good housing 

Comfort around resting

Thermal comfort

Ease of movement

Good health

Absence of injuries

Absence of disease 

Absence of pain induced by management 
procedures 

Appropriate 
behaviour

Expression of social behaviours 

Expression of other behaviours 

Good human-animal relationship

Positive emotional state



Recognizing and diagnosing chronic stress: ARBs

❖ Pacing is an example of “abnormal repetitive behaviour” 
(ARB)

❖ ARBs may indicate chronic stress and most 
     conditions that cause ARB also reduce 
     welfare

❖ However, the biological meaning of ARBs is 
     rather complex…

(Beerda et al., 2000, Animal Welfare, 9, 49; Mason and Latham, 2004, Animal Welfare, 13, S57)



Recognizing and diagnosing chronic stress: ARBs

❖ ARBs can be coping mechanisms

❖ ARBs can become independent of environmental conditions

❖ Genetics and early environment modify the likelihood of an animal’s 
developing ARBs when in a sub-optimal environment

❖ Simple measures of frequency should not be used to compare 
different ARBs

(Mason and Latham, 2004, Animal Welfare, 13, S57)



Recognizing and diagnosing chronic stress: ARBs

(Beerda et al., 2000, Animal Welfare, 9, 49)

Dogs under 
chronic stress

Undisturbed: 
Paw lifting

Disturbed: 
Pacing, yawning, body 

shaking



Stress: concept and assessment

Situation which is 
unpleasant or that 

overtaxes the animal’s 
coping 

capacity

Stress response

Emotional response with

❖ High arousal ≠  activity

❖ Negative valence

Stress stimulus

(Pfaff et al., 2007, Stress 10, 314)
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Recognizing and diagnosis chronic stress

(Ilmer and Smolen, 2025, Applied Animal Behaviour Science, 292, 106753)



Recognizing and diagnosis chronic stress

(Xu et al., 2015, Scientific Reports 5, 9220)
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Summary and conclusions
❖ Stress can be defined as an emotional reaction with (usually) high arousal and negative 

valence

❖ It can be identified using behavioural changes (including scales), changes in facial 
expression and physiological changes (mostly used in research settings)

❖ Identifying stress in dogs is not always easy as some signals are subtle and can vary 
depending on the context and the characteristics of the individual dog

❖ Knowledge of stress biology, familiarity with dog behaviour and (perhaps) empathy 
modify the observer’s ability to identify stress



Summary and conclusions
❖ The Spectrum of Fear, Anxiety and Stress as well as the Lincoln Canine Anxiety Scale are 

useful tools that have been validated to some extent

❖ Displacement behaviours such as lip licking and yawning have received much attention, 
but further research is needed to understand their motivation

❖ Using welfare assessment protocols based on the Five Domains Model can be useful to 
identify situations that are likely to cause chronic stress

❖ Pacing and other abnormal repetitive behaviours are potentially useful indicators of 
chronic stress

❖ Chronic stress may cause a depression-like state in many species, including dogs



Thank you
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