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What is Stress? 
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•  Definitions: 
•  Physiologic and behavioral responses to re-

establish homeostasis when interrupted 
•  Sum of all nonspecific effects or factors acting 

on body to increase energy consumption 
significantly above resting levels  

Nelson, Intro Behav Endocrin 



What is Stress?  
4 

•  Response via hypothalamic-pituitary-adrenal 
(HPA) axis  

•  Immediate release of sympathetic nervous 
system hormones  
•  Epinephrine and norepinephrine 

•  Glucocorticoid release moments later 



What is Stress? 
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•  Adaptive vs. Maladaptive 
•  Adaptive 

•  Stress response helps to adjust to situation 
•  Usually short term presence 
•  Improve survival 

•  Maladaptive 
•  Animal unable to return to homeostasis 

•  Chronic presence of stressor  
•  System remains activated trying to reach it  



What is Stress? 
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•  Three Phases: 
•  Alarm Reaction 

•  Recognition of stressor 
•  Resistance Phase 

•  Respond to stressor 
•  Exhaustion Phase 

•  Stressor reaches chronic/ maladaptive point 
•  Body shows effects from sustained high levels  

of stress hormones 
•  Significant physical changes can occur  

Nelson, Intro Behav Endocrin 



What is Stress? 
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•  Other considerations for impact: 
•  Predictable 

•  Able to prepare 
•  Unexpected 

•  No control 
•  No ability to prepare 



Fear vs. Anxiety 
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•  Definitions: 
•  Fear 

•  Behavioral response to perceived actual danger 
•  Goal to protect, get out of harm’s way 
•  Combination of behavioral and physiologic changes 

•  Alarm reaction & resistance phase of stress 
•  Anxiety 

•  Reaction to a potential threat 
•  Anticipation or worry 
•  Can become maladaptive 

•  Include exhaustion phase of stress 

Boissey & Erhard, in: Gen & Behav Dom Anim  



Fear 
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•  Four Options: 
•  Flight 

•  Run away, hide 
•  Cats hardwired to hide 

•  Fight 
•  Often last resort 

•  Cannot hide or cornered 
•  Expensive 
•  Defend oneself 

•  Perceive life in danger 



Fear 
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•  Freeze 
•  Very still so not noticed by threat 

•  Fiddle or Fidget* 
•  Perform displacement behavior when confronted 

with fear trigger 
•  Grooming 

Rodan, Topics Comp An Med 25:4, Nov 2010 



Predator vs. Prey 

•  Cats are solitary hunters 
•  Hunt rodents, birds, small lizards 

•  Avoidance and retreat from threats imperative 
to survival 
•  Familiar environment preferred  
•  Know where prime hiding locations are 
•  Strongly motivated to hide 
•  Hide signs of illness/injury 

11 
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Body Signals 
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•  Combination of signals 
•  Important messages are repeated and 

supported with other body cues 
•  Look at whole picture, evaluate, then determine 

whether/ how to approach 
•  Interpret in context of environment 



Body Signals 
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•  Cats can be very subtle 
•  Speaking a different language than us 
•  Can change very quickly, stop giving signals if 

ignored 
•  Lightning fast reflexes, reactions 



Body Signals 
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•  Eyes 
•  Ears 
•  Tail 
•  Fur 
•  Gaze orientation 
•  Body placement 



Eyes 
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•  Eyes most clear and unambiguous signal 
•  Not always the easiest signal to see 

•  Round dilated pupils- fear 
•  Fight or flight 

•  Oblong slit pupils- aggression 
•  Off round pupil- relaxed 
•  Intensity of pupil shape increases  

with arousal 
•  Direct stare is a challenge or threat 



Ears 
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•  Erect and forward- alert, focusing on 
something 

•  Neutral- relaxed 
•  Swiveled sideways  

•  increased aggression 
•  ‘Airplane ears’ 
•  Offensive 

•  Swiveled down and sideways- defensive 
•  Flat to back of head- fear, defensive 

aggression 



Feline Facial Signals 
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Overall 1997 



Tail 
19 

•  Erect and curled-  
•  Friendly, inquisitive  (? tail) 

•  Out and behind-  
•  Alert, confident, relaxed 

•  Tucked between legs-  
•  Fear 

•  Wrapped tightly to body-  
•  Not interested in interaction  

•  Twitching or swishing-  
•  Arousal- frustration, aggression 

•  Erect bristled tail-  
•  Highly aroused, will react 

•  See face 



Feline Body Postures 
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Overall 1997 

Left to right: 
more aggressive 
Top to bottom: 
more fearful  



Body Placement 
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•  Straight presentation- offensive 
•  Lie near access to resource- strategic passive 

guarding  
•  Lateral presentation- defensive, calming signal 
•  Turn head and neck away- calming signal 
•  Slow ‘C’ shaped path around other cat 
•  Body crouched, ears back, eyes dilated when 

other cat walks by- typical pariah cat 

 Overall 1997 



Put the Pieces Together 

•  Eyes dilated 
•  Ears forward 
•  Tails wrapped 
•  Fur slightly fluffed 
•  Bodies in corner 

together 
•  Some lowered 
•  Some side 

presentation 
•  Leaning away 

Interpretation: A little fearful, observing the situation 
Context: stranger peering in box from the bottom left corner! 

22 
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Happy and Relaxed cat 
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•  Head up, back straight, tail out and behind or 
over back- relaxed alert, ears and eyes neutral 



Fearful 

•  Body low, in corner  
•  Head close to body 
•  Tail tucked or wrapped 

tightly, 
•  Eyes dilated 

•  Ears back 
•  Licking lips, 

swallowing or 
gulping 

•  May be vocalizing 
 

25 



Aggression 
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•  Agonistic- distance increasing 
•  Can be offensive/ confident, defensive/ fearful, 

or ambivalent/mixed 
•  Can be covert or  

overt 



Covert vs. Overt Aggression 
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•  Feline aggression can be subtle 
•  Covert 

•  Passive aggression 
•  Strategic body placement, gaze orientation, posturing 

to control movement of another cat without physical 
confrontation 

•  Or can be very obvious 
•  Overt 

•  Active aggression 
•  Growling, hissing, chasing, scratching, biting  



Covert vs. Overt Aggression 
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•  Covert 
•  Often unrecognized by people 

•  Staring 
•  Blocking 
•  Guarding 
•  Slow “C”   
 movement 
 patterns 

•  Housesoiling 
Overall 1997 



Fear Aggression 

•  Body language consistent with: 
•  Fear 

•  Ears back 
•  Body lowered, in corner 
•  Head, legs, tail tight to body 
•  Vocalizations 

•  High arousal  
•  Sympathetic nervous 

system activation  
•  Dilated pupils 
•  Increased heart rate & 

respiratory rate 
•  Piloerection 

29 





Learned Helplessness 
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•  Feigned Sleep 
•  Sign of extreme chronic stress, exhaustion 

phase 
•  Cannot control environment, no way to avoid what 

is stressing them 
•  Behavior has no impact on situation 

•  Withdrawn and unmoving  
•  Remain vigilant for change 
•  Frequent scanning of  
•   environment 

Courtesy Dr. Brenda Griffin 
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Shelter Stressors 
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•  Social interactions 
•  Unfamiliar people 
•  Other animals 

•  The environment  
•  Unexpected change 

•  Barren and small 
•  Resources too close 
•  Nowhere to hide 

•  Several different stimuli affecting different senses 
•  Scents, visual exposure, sounds and proximity 



Shelter Stressors 
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•  Lack of control 
•  Cat settles into space  
•  Rearrange it and cover with own scent 
•  Create hiding spot 
•  Next day everything familiar removed and 

replaced 
•  leaving only unfamiliarity again 

•  No control over: 
•  Interactions with caretakers, other animals nearby, 

noise, daily routine  
•  Cannot escape 



Shelter Stressors 
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•  Impact on emotional health 
•  Any cat will show some stress in shelter 

•  Especially initially 
•  Acute phase of stress 

•  Eyes dilated  
•  Respiratory & heart rate elevated  
•  Trying to hide  
•  Escape behavior and aggression  
•     if approached or handled  



Shelter Stressors 
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•  Link between physical & emotional health 
•  Increased vocalization and decreased locomotion in 

laboratory cats with higher cortisol levels (Iki et al. Appl 
Anim Beh Sci 2011) 

•  Cats with higher stress score 5.6 times more likely to 
develop upper respiratory infection within 21 days at 
shelter (Tanaka et al. JAVMA 2012) 



Shelter Stressors 
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•  Link between physical & emotional health 
•  Increase in sickness behaviors after being exposed 

to a stressor (Stella et al. JAVMA 2013) 

•  Vomiting, decreased appetite, elimination outside litter 
box 

•  Cats euthanized for health reasons had higher Cat 
Stress Scores than those in other outcome groups 
(Gourkow & Fraser Anim Welf 2006) 

•  Adopted, time up or isolation 



Shelter Stressors 
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•  If we can identify stress and reduce it, we can 
also help to reduce illness and euthanasia for 
our shelter cats 

•  So what do we do about this? 
•  How do we decrease these shelter stressors? 
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What is Environmental Enrichment? 
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•  Often focus on environment itself, basic 
resources needed  
•  Food, water, shelter or elimination  

•  Other applications: 
•  Activating animal’s five senses  
•  Increasing physical activity 
•  Adding social interactions 

•  Other cats 
•  People 



What is Environmental Enrichment? 
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•  Association of Shelter Veterinarians 
Guidelines for Standards of Care in Animal 
Shelters  
•  Definition: Process for improving environment and 

behavioral care of confined animals within context 
of their behavioral needs 

•  Purpose: Reduce stress and improve well-being  
•  Physical and mental stimulation 
•  Encourage species-typical behaviors 
•  Allow animals more control over environment 

http://www.sheltervet.org/wp-content/uploads/2011/08/Shelter-Standards-
Oct2011-wForward.pdf 



What is Environmental Enrichment? 
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•  Trend to label as “environmental needs” 
•  Implies required for behavioral and physical 

health and adequate welfare 
•  Should be offered to every cat  
•  Not only when signs of poor health already 

present 
•  Addressed quickly when deficits noted  

•  Goal: Maintain behavioral health 
•  Prevent unwanted behaviors 

 
AAFP IFMS Feline Environmental Needs Guidelines catvet.com 



Goals of Application 
43 

•  Define or classify environmental enrichment by 
the goal of the application 
•  Increasing behavioral diversity 
•  Increasing expression of normal species typical 

behavior 
•  Decreasing abnormal behavior 
•  Increase positive use of available environment 

•  More than just increasing motor activity now  

Ellis et al. J Fel Int Med Surg 2009  
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Measuring Success of Implementation 
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•  Confirm that behavior changes result in actual 
welfare improvement 
•  Five Freedoms 

•  Freedom from Hunger and Thirst 
•  Freedom from Discomfort* 
•  Freedom from Pain, Injury or Disease  
•  Freedom to Express Normal Behavior* 
•  Freedom from Fear and Distress* 

 

Farm Animal Welfare Council 



Measuring Success of Implementation 
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•  Don’t automatically assume rotation of all 
enrichments are beneficial 

•  Effect of rotation depends on: 
•  Type of enrichment 
•  Stress to animal when changing it  
•  Effect of novelty and habituation on use 

•  Balance between too much rotation/ lack of 
control and barren environment with strict 
schedule 



Measuring Success of Implementation 
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•  Lack of control in environment or inability to 
predict occurrence of stressors can be extremely 
stressful 
•  Inconsistent or irregular interactions 
•  Unfamiliar people or cats  

•  Ability to predict occurrence of stressor can help 
animal return to lower stress state between events 

•  Definition (Assoc. Shelter Vet.) 
•  Includes “allowing animals more control over their 

environment.”   



Measuring Success of Implementation 
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•  Confirm enrichment intervention results in actual 
welfare improvement 
•  ID animal’s emotional state as result of enrichment 

•  Measure physiologic parameters  
•  Monitor body language  

•  Longer term evaluation 
•  What normal behavior being stimulated? 
•  Does that change other associated behaviors, 

emotional states or activities?  
•  Laser pointer- trigger hunting but increase frustration 

because cannot complete sequence   

AAFP IFMS Feline Environmental Needs Guidelines 
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Enrichment Applied to Shelters 
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•  Real life application strategies 
•  Consider application strategies in the context of 

cost of implementation, finances, manpower and 
time 

•  Triage those cats first in line 
•  Longer term residents 
•  Those most stressed, hiding, frustrated 

•  Log activity and reaction 
•  Send list of what cat likes home with new owner 



Enrichment Applied to Shelters 
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•  Shelter stressors- how do we decrease them? 
•  Start as they enter the building 

•  Carriers and traps off the ground and covered 
•  Process quickly with humane restraint 

•  Towels to facilitate restraint 

Dr. Sophia Yin Vetstreet.com Dr. Brenda Griffin 



Enrichment Applied to Shelters 
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•  Decreasing Shelter Stressors 
•  Quiet holding area 
•  Most stressed cats kept in 

quietest area  
•  Undisturbed for 24 hours if 

possible 
•  Hiding spots required! 

•  Consistent person  
•  Patient, pleasant and non-

threatening 

PAWS Chicago 



Enrichment Applied to Shelters 
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•  Providing a hiding box to singly housed shelter 
cats increased behavioral signs of improved 
welfare and decreased stress  
(Kry and Casey Anim Welf 2007)  

•  No difference in approach behavior between groups  
•  Presence of hiding box 
•     did not decrease  
   adoption rate    

sfspca 



Enrichment Applied to Shelters 
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•  Hiding Spaces 
•  Most important! 
•  Decreases stress, not adoption 
•  Single and Group housing should have 

these 
•  Can combine as perches, resting areas 

•  Bonus of several options  
•  Can travel with cat through shelter 

system 
•  Increase useable vertical space 
•  Increase distance from food, resting 

and toileting areas 



Enrichment Applied to Shelters 
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•  Hiding Spaces 
•  Many ways to offer 

this 



Enrichment Applied to Shelters 
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•  Hiding Spaces 
•  Also, paper bag 
•  Towel over shelf 
•  Towel over ½ or more of 

cage front 
•  Towers in group housing 
•  Baskets 
•  Milk crates (covered) 



Enrichment Applied to Shelters 
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•  Additional enrichment improved adoption and 
faster reduction in Cat Stress Scores  (Gourkow & 
Fraser Anim Welf 2006) 
•  Shelf with towel and toy 
•  Group housed in standard basic kennel with several 

shelves and hiding baskets 
•  Group housed with a climbing tower, shelves, 

scratching post and toys 
•  Reasons for adoption: “happy” “playful” 

•  Enrichments increased these characteristics  
•  These associated with the lower Cat Stress Scores 



Enrichment Applied to Shelters 
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•  Cats with low socialization levels to other cats 
significantly more stressed than socialized cats in 
group housing (Kessler & Turner Anim Welf 1999) 
•  Blanket statement of whether group or single housing 

is better cannot be made 
•  Must be determined at individual level 

•  Space and density important for group housed 
cats    
•  Slower acclimation to environment 
•  Prolonged levels of increased stress 

•  density > 0.6 cats/ m² 



Enrichment Applied to Shelters 
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•  Space 
•  2 ft between food/ water, resting area, toilet 

•  Go vertical! 

 

ASV Guidelines for Standards of Care in Animal Shelters 



Enrichment Applied to Shelters 
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•  Space 
•  Group housing 

•  < 0.6 cats/m² (Kessler & Turner 
Anim Welf 1999) 

•  Minimum18 ft2 per cat (ASV 
Guidelines) 

•  Existing dog kennels can be 
retrofitted with shelving  

•  Multiple routes up and down 

 
ASPCAPro.org 



Enrichment Applied to Shelters 
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•  Space 
•  Single housing 

•  Minimum of 11 ft2  (ASV Guidelines) 
•  9 ft² (UC Davis Shelter Medicine Program) 

•  Portals can be cut between adjacent 2x2 stainless 
steel cages 

 

Sheltermedicine.vet.cornell.edu 



Enrichment Applied to Shelters 
62 

•  Social interaction with cats 
•  Beneficial for previously socialized cats 

•  Set up environment to ensure adequate access to food, 
water, resting and toileting areas 

•  Keep density below levels that negatively impact 
individual stress levels 

•  Feeding and toileting stations 
   interspersed through space  
 

PAWS Chicago 



Enrichment Applied to Shelters 
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•  Social interaction with cats 
•  Could be very stressful for poorly socialized or fearful 

cat 
•  Each cat monitored daily 
•  Adjust housing for  

•  Those that don’t leave hiding spots 
•  Those that might bully or guard  
    resources   
 

Courtesy Dr. Jeannine Berger 



Enrichment Applied to Shelters 
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•  Food 
•  Offer different type of food  

•  Small amount of canned food  
•  Edible treats 

•  Disinfectable foraging devices to hold food  
•  Make interactive foraging options  

•   “Kitty Purrito”  
•  Place small dollop of wet food in middle of piece of paper 
•  Twist ends like tootsie roll wrapper 



Enrichment Applied to Shelters 
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•  Scent 
•  Minimize scents that would increase stress  

•  Keep dogs and other predatory species separate from cats 
•  Avoid using or storing strong smelling cleaners near cat 

housing  
•  Don’t remove all familiar scents 
•  Offer scents or chemical signals that could decrease 

stress 
•  Synthetic feline facial marking pheromone (Feliway) 

•  Can be helpful, has minimal risk 



Enrichment Applied to Shelters 
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•  Scent 
•  Catnip, lavender or rabbit scent with sheltered 

cats (Ellis & Wells Appl Anim Beh Sci 2010)  
•  Little interest overall, most interest in catnip 

•  Catnip, nutmeg, quail scent, no scent to black 
footed cats in zoo (Wells & Egli Appl Anim Beh Sci 2003)  
•  Increase in active behaviors, most with quail and 

catnip 



Enrichment Applied to Shelters 
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•  Scent 
•  Catnip 

•  Fresh plant, dried plant or spray 
•  Shown to increase play behavior (Ellis & Wells Appl Anim 

Beh Sci 2010)  
•  Monitor behavioral response after offering 

•  Can be combined with toy enrichment 
inexpensively 

•  Add dried catnip to package of cotton balls 
•  Allow to “marinate” several hours 

•  Flick in kennel to play with  



Enrichment Applied to Shelters 
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•  Sound 
•  Minimize loud noises  

•  Clanging bowls, banging doors, barking dogs 
•  Excessive stress vocalizations from other nearby cats  

•  Evidence of positive influence of some music and 
sound with other species (Wells et al. Anim Welf 2002) 
•  Slow repeatable melodies  

•  Decrease activity in animals 
•  Decrease stress parameters in people 

•  Quiet time 
•  Don’t underestimate importance 



Enrichment Applied to Shelters 
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•  Claw scratching 
•  Normal feline behavior 

•  Can be offered even in a single housed sheltering 
setting 

•  Commercially available small scratch pads that 
can be attached to the front of a kennel 

•  Small pieces of carpet remnants  
•  Left over pieces of cardboard 

•  Most cats find corrugated edges of cardboard more 
appealing  



Enrichment Applied to Shelters 
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ASPCAPro 

www.stretchandscratch.com 



Enrichment Applied to Shelters 
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•  Toys 
•  Easily disinfected plastic balls, batting toys 

•  Ping pong balls, pipe cleaners 
•  Corks 
•  Milk rings & lids 

•  Crinkled up balls of newspaper flicked into cage  
•  Opportunity to chase, bat and pounce  



Enrichment Applied to Shelters 
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•  Toys 
•  Empty syringe cases attached to front or top of 

cage by piece of gauze  
•  Mobile object to bat around 
•  Also make paper fan 
•  Other craft projects  

•  Anything on a stick or wand! 



Enrichment Applied to Shelters 
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•  Vision 
•  Use of hiding spot to give control over what seen 

what avoided 
•  Measure cat’s interest and behavioral response to 

images on TV screen (Ellis & Wells Appl Anim Beh Sci 
2008) 
•  Some interest shown to clips with movement of 

animate and inanimate objects  
•  Combined elements of prey and linear movement  

 



Enrichment Applied to Shelters 
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•  Windows 
•  Bird feeders 

•  Television 
•  Aquariums 



Enrichment Applied to Shelters 
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•  Social interaction with 
people  
•  Caregivers calm, quiet, 

patient, positive 
•  Consistent schedule for 

caretakers 
•  Calm handling with minimal 

low stress restraint 
•  Interactions should not be 

forced  
•  Visit, pet, play, train  

Book Buddies ARL Huffington Post 
Gourkow & Fraser Anim Welf 2006; 
Rochlitz, The Welfare of Cats 2007 



Enrichment Applied to Shelters 
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•  Social interaction with people  
•  Visiting and petting 

•  Gentle petting around head and neck of anxious cats 
(Gourkow et al. 2014) 

•  Less likely to be anxious or frustrated vs. control  
•  Became content sooner  
•  Increase in mucosal immunity 
•  Decreased incidence of upper respiratory disease 



Enrichment Applied to Shelters 
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•  Social interaction with people 
•  Positive reinforcement training sessions 

•  Very social and easily frustrated cats 
•  Clicker training is ideally suited for this   
•  Easy foundation behaviors to teach cats 
•  Target object with nose, sit, give paw, go to place 



Enrichment Applied to Shelters 
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Enrichment Applied to Shelters 
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•  Rotation schedules 
•  Keep those items that cats really love to interact 

with present at all times 
•  Rotate through toy variety 

•  Log which toys/ enrichment each cat prefers 
•  Send list home with new owner 

•  Scheduled times 
•  Music, scent, television, quiet time 

•  Make it fun for volunteers and cats! 



Enrichment Schedule 
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Time Enrichment 

Morning Music time 

Noon Toy/ Object Time 

Afternoon TV time (also petting/ 
training time) 

Evening Quiet Time 



Enrichment Schedule 
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Day  Enrichment 
Sunday Milk Ring/Lid Day 
Monday Food Toy Day 
Tuesday Cork Day 
Wednesday Food Toy Day 
Thursday Catnip Day 
Friday Things that Roll Day 
Saturday Dangly Toy Day 



Overall Conclusions 
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•  Enrichment can reduce stress 
•  Reduced stress reduces illness 

•  Happy healthy cats are more adoptable 
•  Need to be able to interpret body language in 

order to determine:  
•  Those most in need of immediate intervention  
•  Set up plan appropriate for behavior signs 

displayed 
•  Evaluate response to plan implementation 



Resources 
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•  ASPCA Pro http://www.aspcapro.org/  
•  Maddie’s Fund 

http://www.maddiesfund.org/index.htm  
•  Shelter Pet Project 

http://theshelterpetproject.org/who-we-are/  
•  CATalyst Council www.catalystcouncil.org  
•  Cage door scratch pads 

www.scratchandstretch.com 
•  Privacy Curtains 

http://kennelcomforters.blogspot.com/2009/08/
cage-privacy-curtains.html  



Thank You for Your Time! 
84 

Sara L. Bennett, DVM, MS, DACVB 
•   Veterinary Behavior Specialist 

•  sbennettdvm@gmail.com 
•  Behavior consultations, client or patient 

inquiries 
•  DrB.Behavior@gmail.com  

•  P: 812-550-1033   
•  F: 888-726-9034 
•  www.DrBennettBehavior.com 

 


