A,
¥ PURINA

PRO PLAN’

Understanding canine anxiety and stress:
Causes and Impacts on our dogs

Sarah Heath
BVSc PgCertVE DipECAWBM(BM) CCAB FHEA FRCVS
RCVS and EBVS® European Veterinary Specialistin
Behavioural Medicine

\“w" ¥
£ % | Behavioural

\ "
A/
N "Lf?» Referrals

(T practice

>

Your Pet, Our Passion’



* Anxiety and stress both relate to normal biological responses, emotional,
and physiological, which have the ultimate aim of ensuring the survival of
the individual.

**They are distinct but related

Behavioural responses (valence dependent)
Displacement and drainage behaviours (non valence
dependent)

Emotional motivation
(protective or engaging)
and arousal

e.g. anxiet
g y Physiological response “Stress”
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s Itis important to differentiate between anxiety when it is justified and
appropriately responded to, with the aim of achieving resolution and the

emotional response when it is either unjustified or unresolvable or sometimes

both.
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INCLUDES 40 STRATEGIES FOR MAKING ANXIETY WORK FOR YOU
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MISUNDERSTO0D
EMOTION
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ANXIETY

A normal reaction to
stress or difficult
times..

Triggered by a
specific stressor.

Has o start
and ending
point.

Can be helpful
or motivational.

Lessens significantly
or disappears away from
stressful situations.

Reloxing often helps
you feel bet+ter.

A response to toxic
situations,

BIessinsManif‘esﬁns

ANXIETY
DISORDERS

Often comes out of
nowhere,

Intense or
disproportionate
emotional
résponse.

Ongoing and
lasts weeks or
mon+ths.

[nterferes with doy-
+o-d0y life.

Physica| symptoms

like sweating, trembling,

lightheadedness, racing
hear+t.

Feels impossible +o
control or manage.
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Normal Anxiety

Brief episodes triggered by
specific stressors.

Mild to moderate feelings of
unease or worry.

Mild physical symptoms like
tension, restlessness, or a
racing heart.

Occasional feelings of
nervousness or
apprehension.

Temporary concerns about
specific events or situations.

Minor changes in behavior
in response to stressors.

Physical
Symptoms

Emotional
Response

Cognitive
Patterns

Behavioral
Changes

Chronic Anxiety

Persistent anxiety lasting for
months or years, even
without an obvious cause.

Intense, overwhelming anxiety
that interferes with daily life.

Severe physical symptoms
such as chronic fatigue,
muscle tension, headaches.

Persistent feelings of dread,
fear, or impending doom.

Constant rumination, worry,
and catastrophic thinking.

Avoidance behaviors,
compulsions, or disruptions in
daily routines.
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s Stress, both physiological and psychological, can also be beneficial to the

individual

*When itis chronic in nature and cannot be resolved it can have considerable

detrimental impact.

**The terms distress and eustress are sometimes used to distinguish between the

two.

Difference between eustress and distress

Optimal
performance

Fatigue

Energized
Exhaustion

Seeing improvement Focused

Work feels Il health

effortless

Performance

Breakdown & burnout

Arousal / Level of stress
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¢ Adaptive anxiety and resulting physiological stress are triggered by
situations of uncertainty or exposure to contexts in which there have been
previous experiences related to potential for danger and threats to survival
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**Limbic system activation

**» Amygdala alerts the hypothalamus
** SAM axis activation

*»* HPA axis activation

thalamus
hypothalamus

frontal lobe

olfactory /.’i

bulb

amygdala hippocampus
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Stressors

¢ 43

HPA axis

Hypothalamus

SAM axis
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\nterior Pituitary
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Adrenal
/ cortex

Cortisol

Target
organs
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Reduces immune responses and
nflammation. Increases catabolism
Influences blood pressure, plasma
glucose concentration,
& salt-water balance.
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i Svmpathetic

spinal nerves

Noradrenaling

Adrenal

medulla \

Adrenaline &

Target
organs

Noradrenaline

Increases alertness, cnergy
substrate mobihzation, plasma
glucose, and cardiovascular
responsivity.  Redirects cardiac
output to muscles, heart, & lungs
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**Ada

ptive response

*** Physiological responses

PRO PLAN

**increased heart rate and blood
pressure and increased
availability of glucose, enhance
the physical ability of the
individual to resolve the
problematic situation

s+ metabolism changes followed by
negative feedback via the
hippocampus and glucocorticoid
receptors return the individual to
baseline and a state of resolution

© Sarah Heath FRCVS 2026

STRESSORS
(internal or external stimuli)
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* Elevation of cardiac output ¢ Gluconeogenesis

* VVasomotor changes ® Protein catabolism

¢ Lipolysis « Inhibition of glucose uptake

* Glycogenolysis ¢ Suppression of protein synthesis
e Insulin suppression « Stabilization of vascular

« Increased respiration reactivity

* Enhanced blood coagulation * Immune response suppression/
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s*Adaptive response
**Behavioural responses designed to ensure survival through
**increasing distance and decreasing interaction with the trigger
*»finding out more about it in order to limit the damage it can cause
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*When do anxiety and stress become
maladaptive?

s exposure to the problematic stimulus or
context is prolonged or repeated
**the individual is unable to successfully

use natural behavioural responses to
provide a sense of safety and security

PROPLAN
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s For domestic dogs the challenges of living in a human dictated environment can be a
risk factor for development of anxiety and stress responses that become detrimental
rather than beneficial | | B T
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**Many domestic dogs live within human directed society very successfully
A range of factors influence the impact of social and physical stressors on
the individual — B
» genetics
**in utero environment

s*maternal and early environmental influences

|
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** A range of factors influence the impact of social
and physical stressors on the individual
“* genetics
**in utero environment
**maternal and early environmental influences

¢ post-natal experiences

s availability of predictability and control within
their environment

s ability to express natural behavioural
responses in ways that support emotional
recovery

PROPLAN
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**In the Heath model the concept of emotional
stability is represented by the sink

1. Sink size influenced by
* genetics
**in utero environment
**maternal and early environmental
influences
¢ post-natal experiences
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© Sink
analogy from
the Heath

) Model of
Emotional
Health
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**In the Heath model the concept of emotional
stability is represented by the sink

1. Sink size
2. Emotional input —valence and amount
which are influenced by
¢ post-natal experiences
*» availability of predictability and control
within their environment
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© Sink
analogy from
the Heath
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Emotional
Health
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**In the Heath model the concept of emotional
stability is represented by the sink

1. Sink size

2. Emotional input
¢+ 3. Emotional drainage which is influenced by
+» ability to express natural behavioural
responses in ways that support emotional

recovery
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© Sink
analogy from
the Heath
Model of
Emotional
Health
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Increase distance and
Increase availability of decrease interaction

information Avo'dance
**In the Heath model the concept of selection Repulsion

i . Inhibition
of behavioural responses to protective Freeze

emotions is represented by the tree analogy
** The aim is to reach a place that offers security as
soon as possible Lick / urinate Logk away

¢ There are four available branches

Stare

Appeasement

Increasing
intensity

¢ Reaching a safe spot on the most appropriate low
side branch allows the individual to start to recover

¢ If this cannot be found it is necessary to climb
higher . Sniff / roll over

© Tree analogy from
the Heath Model of
Emotional Health

Protective emotions
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-

**When sink size, input or output are
compromised the level of emotional arousal
increases and emotional stability is
threatened

© Sink
analogy from
the Heath
Model of
Emotional
Health
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s Anxiety can become triggered in contexts
where potential for harm is either not
present at all or is mild and should be
easily resolvable.

**The unresolved emotional state is
associated with chronic and potentially
detrimental physiological stress as well as
psychological stress

PRO PLAN
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*»*psychological stress
*the “emotional and cognitive response that occurs when an individual
perceives a situation as threatening, unpredictable, uncontrollable, or
exceeding their coping resources — even in the absence of immediate

physical danger”.
*»*physiological stress
s*the physical response to a challenge or demand that is excessive, prolonged,
or poorly regulated, resulting in harmful effects rather than helping the
organism adapt to the stressor.
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+* Both avoidance and repulsion responses can be
classed by caregivers, veterinary professions and
even wider society as undesirable and
problematic.

** They can also be detrimental to the individual

* increase risk of injury, through confrontational
interactions
+* avoidance responses which put them in

danger such as bolting leading to road traffic

accidents. A
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** Anxiety can also be associated with behavioural responses which aim to acquire
more information about the potential threat
** inhibition and appeasement are common responses in a socially obligate
species like a dog, particularly in the context of potential social threat
*misunderstanding of these responses can lead to miscommunication which
runs the risk of exacerbating anxiety and inducing frustration

™. __I
w Y 2
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**In situations where the anxiety is unjustified
or out of proportion to the contextitis
possible that the behavioural responses can
have more complex consequences for the
individual but also for others

|
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Increase distance and
Increase availability of decrease interaction

information Av7dance

. . Repulsion
**If the behavioural responses are not Inhibition

successfulin achieving recovery from the it //ite
anxious state the individual may move Appeasem / ﬁQ
between protective responses Lick / urinate Lodk away
**In addition, the emotion of frustration can > Increasing

intensity

be triggered leading in intensification and
acceleration of responses and an increase
in confrontational interactions. Sniff/ roll over \
s All of this can increase the impact for
. © Tree analogy from
those involved. the Heath Model of

Emotional Health

Protective emotions
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**Through classical conditioning associations between the protective emotional
bias and particular contexts can become established.
¢ For example protective emotional bias can become associated with the
veterinary environment as well as with veterinary personnel.

e 1
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** Learning through operant conditioning also needs to be considered.
‘*When a dog experiences a consequence following an action this can alter the
probability that the action will be performed in the future.

Cue ﬁ Action — Consequence

Alter the probability of the action

**The presence of anxiety and resulting stress can have a direct impact on the
individual’s perception of such a consequence

¢ In turn this can increase or decrease the likelihood of them responding to a cue
with a particular action in the future.
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Caregiver

gives cue Dog enters

——) — Dog experiences an anxiety inducing stimulus
todogto the context such as a noise
gotoa
certain Decreases the probability of
location the dog entering that context
the next time they are cued to
do so

¢ Misinterpretation of this change in behaviour can lead to dogs being considered to
be stubborn or “disobedient”
**This in turn can result in interactions which detrimentally impact the individual

and can have implications for their relationship with caregivers or veterinary
professionals.
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**Both the behavioural responses and the physiological changes associated with
anxiety have the potential to impact on the physical health of the dog.

¢+ This may happen within the context of justified anxiety and acute stress and
impact on physiological parameters which are traditionally used in a veterinary
context to assist in diagnosis of disease.

**heart rate
“*respiratory rate
s*response palpation
s*biochemical markers
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**In cases where anxiety is unjustified or ongoing the resulting chronic physiological
impact can lead to allostatic load

**Mediators associated with physiological stress protect the body in the short term
and promote adaptation by the process known as allostasis

**In the long run allostatic load causes changes in the body that can lead to disease

New (altered) set point
TAIIostasis

\LHomeostatic recovery

Levels of stress mediators

Set point for homeostasis

Stress stimuli Chronically repeated stress stimuli
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Stress

==

*» Allostatic load is “the cost to the individual of ovopmentornaiial | Epnetc e
chronic exposure to elevated or fluctuating andfunction
endocrine or neural responses resulting from
chronic or repeated challenges that the
individual experiences as stressful”

“* Itis the individual interpretation of events senavioraresponses | —>{_ Physalgicresporses |—
which is most important in determining their o e e
impact

A

Perceived stress

’ Allostasis

—

Adaptation Allostatic load Pathophysiology
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s Potential physical health impact of chronic physiological stress is vast

s A common sign of chronic stress is repeated ill health

s If there is a history of recurrent illness or “flare ups” it is essential to ask questions
about potential emotional health factors
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** Impact of physiological stress on mucosal
integrity
** Influence of stress related mediators such
as cytokines on gut pathways
** Kynurenine pathway (KP) - major route
of tryptophan catabolism influencing
serotonin availability
*» Impact of the microbiome on gut-brain
axis function

PRO PLAN
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Impact of Gut Microbiota on the Central Nervous System

HPA actlvators )

(Immune system J

~ Vagus nerve
C J

Microbial metabolites Neurotransmitters

, . Gk

CAA

Kietbik, P. and Witkowska-Pitaszewicz, O., 2024. The relationship between
canine behavioral disorders and gut microbiome and future therapeutic
perspectives. Animals, 14(14), p.2048.




4 Nestlé PURINA
Weight management impact

Ribs, lumbar vertebrae, pelvic bones and oll bony prominences
evident from a distonce. No discernible body far. Obvious loss
of muscle moss.

Ribs, lumbar veriebrae and pelvic bones easily visible.
No palpable fat, Some evidence of other bony prominence.
Minimal loss of muscle mass.

TOO THIN

s* Obesity
¢ Influence of sympathetic/
parasympathetic balance on glycogen
storage deposits

** Hypo/Anorexia

Ribs easily polpated and moy be visible with no palpable fot.
Tops of lumbar vertebroe visible. Pelvic bones becoming
prominant. Obvious waist and abdominal tuck.

Ribs easily polpoble, with minimal fa} covering. Waist easily
noted, viewed from cbove. Abdominal tuck evident.

Ribs palpable without excess fot covering. Waist observed
behind ribs when viewed from obove, Abdomen tucked up
when viewed from side.

Ribs palpable with slight excess fot covering. Waist is
discernible viewed from obove but is not prominent.
Abdominal tuck opparent,

Ribs polpoble with difficulty; heavy fot cover. Noticeable fat
deposits over lumbar area and base of toil, Waist absent or
borely visible. Abdominal tuck may be prosent

Ribs not palpable under very heavy fol cover, or palpable
only with significont pressure. Heavy fot deposits over lumbar
area and bose of toil. Waist obsent. No abdominal tuck.
Obvious abdominal distention may be present

TOO HEAVY

Massive fol deposits over thorox, spine and base of tail.
Waist ond obdominal tuck absent. Fat deposits on neck
ond limbs, Obvious abdominc! dislention.
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¢ Viral / bacterial / protozoan impact
¢ Parasitic impact
*** Wound healing

B
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s Acute

¢ Surgical

** Accidental
** Chronic

*» Inflammatory pain
** Neuropathic pain issues
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**Other physical health considerations
include dermatological, cardiovascular,
endocrine and metabolic conditions as
well as reproductive impact

*»*Sleep is an important part of emotional

regulation and becomes disrupted in
duration and quality during periods of
maladaptive “anxiety and stress” © Sink

analogy from

“* Any restriction on emotional drainage can the Heath

also increase the impact of increased Emotional
protective emotional input
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** Emotional illness is associated with sleep disturbance in human patients

** Individuals who get less than 5 hours of sleep a night, on average, have a 2- to 3-fold
greater risk of anxiety or depression compared to those who get 7 hours of sleep a
night

** Research in the veterinary field into the relationship between sleep and emotional

disturbance is limited

*» A paper published in 2022 highlighted the fact that there is a link between sleep

duration and disturbance and caregiver perception of problematic behaviour in their
canine companions

e animals mopy

Article
Sleep Characteristics in Dogs; Effect on Caregiver-Reported
Problem Behaviours

/ \ Carrie Tooley * and Sarah E. Heath
| |
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** REM sleep in humans is thought to modulate
emotional arousal via a noradrenaline
reduction mechanism

** An individual has a greater capacity to cope
with emotional arousal of any sort

(protective or engaging) the day after they
achieve sufficient REM sleep during their
night-time rest

*» Overnight amygdala adaptation is
proportional to the duration of sound REM
sleep

PRO PLAN

EMOTIONAL
EXPERIENCE
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response &
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Amygdala
adaptation

s \ \
e

Continued
Amygdala
reactivity

Wassing, R., Lakbila-Kamal, O., Ramautar, J.R., Stoffers, D.,
Schalkwijk, F. and Van Someren, E.J., 2019. Restless REM sleep
impedes overnight amygdala adaptation. Current Biology, 29(14),

pp.2351-2358.
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Affective tone

** REM sleep also enables emotional memory “Smotions)
processing

** The aim is to retain emotional memories
which are important for survival, without
retaining the intense emotional experience

along with that memory

+** Reduction in REM sleep has the potential to
detrimentally influence emotional and
cognitive health and thereby influence it encaded it s wrapped ina very trong afectiv fone tha nital helps consalicate the memary. Afe

A visual representation of the REM-sleep hypothesis of emotion regulation. When an emotional experience is

subsequent nights of sleep including REM, the emotional charge is stripped away until only the memory
remains.

physical health

Cunningham, T.J., Pardilla-Delgado, E., Alger, S. and Payne, J.D., 2014. The role of REM
sleep in emotional memory and affective reactivity in humans. REM Sleep:
Characteristics, Disorders and Physiological Effects, ed. C. Saylor (New York, NY: Nova
Science Publishers), pp.1-28.
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**The role of the veterinary profession is to
safeguard the health and welfare of non-
human animal species.

**This requires an understanding of the
emotional and cognitive health of
patients as well as their physical health

PRO PLAN

PHYSICAL HEALTH EMOTIONAL HEALTH
Normal physical The ability to cope with

functioning of the emotional challenge

body

* |llness / disease

Panksepp’s affective systems
- Engaging/protective
Heath model)

gtional arousal

gseDIlity to thi

and remember

© Comprehensive
veterinary healthcare
from the Heath Model
of Emotional Health

Age or disease related
cognitive decline

Past learning events,
memory of experience and
subsequent predictions
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Conclusions

**The interplay between the protective
emotion of anxiety and the physiological
response of stress can lead to
significant impact on physical health as
well as behavioural responses

¢ Both can challenge the welfare of the
individual
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¢ Distinguishing physiological or psychological stress which is adaptive and
beneficial from chronic and detrimental stress is important

Stress Response:

Stressors

Allostasis

Some stress can be energizing

and toning to the system. Body

systems adjust well to stressors
P without over taxing resources.

PROPLAN

Stress Reaction:

Stressors = - ~ Adaptation

1., 2025. The Stress
| Context-and State-
. 14(24), p.1957.

Allostatic Load

Body systems achieve a kind of
balance, but everything is working too
hard and we begin to slowly break
down.
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+* Justified protective emotions can be
indicative of sub optimal environments,
both social and physical

*The aimisto

+* Optimise environments
**Improve sensations of safety,
autonomy and agency
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It is equally important to identify
situations where anxiety is unjustified or
unresolvable

**In this context appropriate support may
be given via

s cognitive approaches
**nutraceuticals
**pheromone products

s psychoactive medications
*»* probiotics

PROPLAN
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