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Dogs in shelters are often exposed to unavoidable stressful events. Finding effective and novel enrichment for dogs,

especially the longer they stay in that environment, is a significant welfare concern. Researchers wanted to compare the

effectiveness of enrichment items as a stress buffer for shelter dogs during the acute stressor of the morning cleaning and

to support a proposed prescription system of enrichment. This new system would focus on post-enrichment behaviors.

Tactile items, such as blankets and the scent of lavender, were the most effective at reducing stress-related behaviors

seen in kenneled dogs rather than the more commonly used food enrichment items. The results suggest that the type of

enrichment item should be thoughtfully chosen during acute stress events, which would then optimize a shelter’s limited

resources, decrease stress-indicative behaviors, and indirectly reduce the need for euthanasia by increasing adoption

rates. 
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1. Introduction

At least 3.1 million dogs enter shelters annually in the United States, and just under 400,000 dogs were euthanized in

2019 . Decreasing the euthanasia rate while providing each of these dogs with proper care and food requires substantial

shelter resources. In addition, the average length of stay for dogs in shelters historically tends to rise as euthanasia

decreases , and a longer length of stay means each dog is using more shelter resources, on average, compared to the

past. The increased length of stay is also a priority welfare issue considering the dogs will be undergoing potential stress

for long periods. Even if animals have the best physical care possible, they can still experience poor welfare if their mental

requirements are unmet .

Regardless of the minimum level of welfare provided, there are particular (possibly negative) situations no organization

can realistically avoid, such as surgery and general husbandry procedures. Despite their necessity, the captive animal can

perceive these events as negative. In fish, for example, rigorous tank cleaning lowered survival rate and decreased their

immune response compared to less invasive scrubbing . Minimized immune responses leave animals vulnerable to

sickness and may slow down their recovery, potentially leading to early euthanasia in an attempt to save resources for

healthier animals. In shelters especially, cleaning procedures cannot be avoided because of the average dog’s urination

frequency. These practices also cannot be greatly altered, such as not using power washers, due to the need for

efficiency in overcrowded and underfunded shelters.

1.1. Behavioral Welfare Measures in Captive Animals

There are different measurements that researchers can use to try to evaluate the welfare of their animal subjects.

Behavior measurements are used because they are cost-effective and have been used in numerous studies to determine

the animal’s welfare state in question . Observing the animal’s behavior may be one of the best indications of preference

or aversion . It can indicate different emotional states . Shelter staff can then use picture representations of correlated

behaviors to determine the animal’s overall stress level. These representations often include overall ‘body position’, body

language, and other validated stress behaviors, which can be used to assign a stress score or value . For example,

common behavioral indicators of poor canine welfare include frequent vocalizations, crouching (i.e., heads below the

chest line), flattened ears, or a lowered tail .

One of the things welfare evaluations indirectly measure is an animal’s stress level. There are two types of stress, chronic

(commonly studied) and acute. The latter includes short periods where an organism undergoes higher than normal stress

levels, such as being restrained. Loud and/or unpredictable daily cleaning would be a typical example of an activity that

results in acute stress for a kenneled dog. With this example, the dog undergoes at least one example of acute stress
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(i.e., daily cleaning) while dealing with the chronic stress of being in a new environment (the shelter). Because chronic and

acute stress has adverse health effects on animals , understanding the effect of husbandry on stress levels is a priority

welfare concern.

Shelter dogs experience both acute and chronic stress in varying degrees , which can lead to immune suppression in

dogs  and illness in cats . This suppression reduces the animal’s ability to fight off infections, which can further drain

shelter resources. Noise levels in shelters (usually over 100 dB) are above the OSHA regulations for factory workers 

and are one example of a chronic physical stressor that dogs cannot avoid. Another potential chronic stressor (for a social

species such as dogs) is the standard shelter setup of single housing, which is associated with erratic movements and

increased barking . A common source of acute stress for shelter dogs is being newly admitted. This change in

environment usually results in a characteristic cortisol spike for at least three days after initial admittance  and has

been shown to lead to a heightened immune response . Unlike the impact of being newly admitted, the effect of the

acute stress resulting from daily cleaning on shelter dogs has not been well studied.

1.2. Environmental Enrichment and Stress

Chronic stress in captive animals has been well studied. The most common method used to reduce chronic stress is

adding items to the environment, referred to as enrichment, which has decreased the frequency of certain behavioral

disorders . Enrichment is used in shelters and has been shown to improve the overall welfare of dogs .

Enrichment plans are successful if they increase desirable behaviors, such as play, and decrease stereotypical behaviors

or other behaviors associated with poor welfare, such as frequent vocalization . Stereotypical behaviors are defined as

relatively repetitive behaviors that seem to have no immediate purpose and may be a means of coping with poor welfare,

either in the past or present environment . It has been found that dogs with an enrichment program were significantly

more likely to pass their behavioral test .

Some have categorized environmental enrichment into animate and inanimate forms, such as inanimate types of

enrichment focusing on affecting different senses, such as food, scent, and tactile enrichment, including toys and blankets

. However, further classification or comparisons are currently lacking, and in practice, most organizations give out

enrichment with the belief that all enrichment is equally beneficial in all situations. Despite the amount of research

conducted on specific enrichment items and human contact in the shelter , the

effectiveness of different types of enrichment items in reducing stress during morning cleaning is one area yet to be

explored.

The categories of enrichment could be further explored based on whether the item is more calming or arousing to the

animal. Calming enrichment would consist of items meant to focus the animal on a specific item. Arousing enrichment

would include items that are meant to encourage the energetic mental stimulation of the dog by an item in their kennel.

Rather than organizations focusing on each behavior in isolation (i.e., jumping, fly snapping, or barking), focusing on

groupings of behaviors could be more helpful in decreasing the proportion of overall undesirable behavior in one situation.

Calming enrichment may be effective for overactive/reactive dogs, which often display multiple negative behaviors such

as wall jumping and a high barking frequency. Arousing enrichment will be more beneficial for dogs with behaviors on the

other extreme, such as fear, aggression, or hiding. Investigating which enrichment items could be optimal for individual

dogs or behavior problems would enhance their effectiveness as stress reducers.

Beyond the kind of enrichment items mentioned above, enrichment that can target different sensory systems may also

change the behavior of animals in different ways. Food enrichment (i.e., anything that involves access to food, such as

puzzle boxes) is found in almost half of all studies with zoo animals . Scent enrichment is one of the newest forms of

enrichment for all animals , with most of the work done with cats and felids . Certain scent items have been found

to have a calming effect on dogs . For example, lavender has been shown to encourage calm behaviors and decrease

vocalization frequency during the acute stress of care rides . In contrast, few studies have examined arousing

scents. Prey urine was also found to increase overall activity levels, suggesting that arousing scent enrichment also

influences behavior . Overall, the effect of different scents on canid behavior is not well studied  and therefore

requires more investigation to better the understanding. Tactile enrichment, such as blankets or toys, is one of the most

common forms of enrichment used in shelters; however, despite its prevalence, it has not been well studied . Previous

studies have suggested looking more specifically at the type of toy (i.e., hanging versus laying on the floor) presented to

dogs  instead of treating all toys equally enticing. This suggestion is important because toys that the dog ignores illicit

no interaction and therefore are not effective enrichment items. Although different types of enrichments could engage

different sensory modalities, they have not been compared in a single study to determine their effectiveness as a stress

buffer during morning cleaning.

[12]

[12]

[13] [14]

[15]

[16]

[13]

[2]

[16] [8][15][17][18][19]

[20]

[2][21]

[22]

[23][24]

[8][10][12][18][20][24][25][26][27][28][29][30]

[21]

[12][24] [23]

[23]

[28][31][32]

[32] [33]

[23]

[34]



2. Shelter Dogs

ANOVAs and means of the main effects are summarized in Table 1.

Table 1. ANOVA Tests and Means for Main Effects.

  Body Position Vocalization

Presence

Enrich M (SE) 1.67 (0.03) 16.57 (1.05)

Control M (SE) 1.74 (0.06) 24.17 (2.23)

Between F(p) 1.18 (0.278) 9.55 (0.002)

Category

Calming M (SE) 1.47 (0.07) 14.14 (2.62)

Arousing M (SE) 1.72 (0.07) 18.45 (2.81)

Control M (SE) 1.57 (0.12) 26.63 (4.94)

Between F(p) 3.64 (0.027) 2.63 (0.072)

Sensory

Food M (SE) 1.65 (0.08) 14.73 (3.21)

Scent M (SE) 1.37 (0.11) 23.55 (4.18)

Tactile M (SE) 1.72 (0.08) 10.46 (2.91)

Control M (SE) 1.57 (0.12) 26.63 (4.94)

Between F(p) 2.72 (0.043) 4.00 (0.008)

Researchers first investigated whether the presence of enrichment was significantly different from no enrichment during

acute stress. As seen in Figure 1, enrichment significantly lowered vocalization frequency compared to the no enrichment

condition (F(1,943) = 9.55, p = 0.002). Researchers also examined if there was a difference between calming and

arousing enrichment during acute stress (see Figure 2). On days when calming enrichment was given, a lower body

position score associated with a more relaxed state was observed (F(2,862) = 3.64, p = 0.027) compared to when

arousing enrichment was presented. The last main effect Researchers examined was whether one of the different sensory

modality enrichments—food, tactile, or scent items—was more effective at the group level (Figure 3). When given scent

enrichment, dogs exhibited the most relaxed body position (F(3,862) = 2.72, p = 0.043). In contrast, during days with

tactile items, dogs had the lowest vocalization frequency (F(3,862) = 4.00, p = 0.008) compared to the other sensory

items.

Figure 1. Comparison of the means of body position and vocalization frequency for enrichment presence to no

enrichment. The presence of enrichment significantly affected vocalization frequency, such that dogs vocalized less on

average when given enrichment. Asterisks denote significance below the p < 0.01 level. Error bars show ± one standard

error.



Figure 2. Comparison of the means of body position and vocalization frequency for calming to arousing enrichment. Body

position score was lower (i.e., more relaxed) when dogs were presented with calming enrichment than arousing items.

Calming enrichment items produced a significantly lower vocalization frequency than no enrichment. One asterisk denotes

significance below the p < 0.05 level. Two asterisks denote significance below the p < 0.01 level. Error bars show ± one

standard error.

Figure 3. Comparison of the means of body position and vocalization frequency for food to scent to tactile enrichment.

Scent items resulted in a lower body position score (i.e., more relaxed) than tactile items. The tactile items produced

significantly fewer vocalizations than scent and no enrichment One asterisk denotes significance below the p < 0.05 level.

Two asterisks denote significance below the p < 0.01 level. Error bars show ± one standard error.

In addition to the main effects described above, researchers also investigated if there were any interactions between the

categories (calming vs. arousing) of enrichment and the different sensory modalities (food, scent, tactile) summarized in

Figure 4. In the calming enrichment category, scent items produced a lower body position than food or tactile items

(F(2,862) = 4.05, p = 0.018). When comparing the two scents (lavender vs. rabbit urine), the body position score was

lowest with the calming (lavender) scent (F(1,862) = 5.73, p = 0.017), indicating that the calming scent produces the most

relaxed state.

Figure 4. The figure illustrates the interaction between category and sensory modality. Calming scent items were

associated with the lowest body position score (i.e., more relaxed) compared to the other enrichment conditions. Calming

food had significantly lower vocalization frequency on average than arousing food. Arousing tactile items reduced

vocalizations more than other arousing conditions. One asterisk denotes significance below the p < 0.05 level. Two

asterisks denote significance below the p < 0.01 level. Error bars show ± one standard error.

In contrast, there was a difference in vocalization frequency within arousing items. When tactile enrichment was given,

dogs exhibited fewer vocalizations than when presented with food or scent items (F(2,881) = 6.30, p = 0.002). However,

between the two food items (KONG  vs. tube), calming enrichment (KONG ) resulted in a lower number of vocalizations

than the arousing item (F(1,881) = 3.85, p = 0.050).

® ®



References

1. ASPCA. Available online: https://www.aspca.org/helping-people-pets/shelter-intake-and-surrender/pet-statistics
(accessed on 8 April 2023).

2. Protopopova, A. Effects of sheltering on physiology, immune function, behavior, and the welfare of dogs. Physiol.
Behav. 2016, 159, 95–103.

3. Bracke, M.B.M.; Zonderland, J.J.; Lenskens, P.; Schouten, W.G.P.; Vermeer, H.; Spoolder, H.A.M.; Hendriks, H.J.M.;
Hopster, H. Formalized review of environmental enrichment for pigs in relation to political decision making. Appl. Anim.
Behav. Sci. 2006, 98, 165–182.

4. Ramsay, J.M.; Watral, V.; Schreck, C.B.; Kent, M.L. Husbandry stress exacerbates mycobacterial infections in adult
zebrafish, Danio rerio (Hamilton). J. Fish Dis. 2009, 32, 931–941.

5. Varsamos, S.; Flik, G.; Pepin, J.F.; Wendelaar Bonga, S.E.; Breuil, G. Husbandry stress during early life stages affects
the stress response and health status of juvenile sea bass, Dicentrarchus labrax. Fish Shellfish Immunol. 2006, 20, 83–
96.

6. Rose, P.E.; Croft, D.P.; Lee, R. A review of captive flamingo welfare: A synthesis of current knowledge and future
directions. Int. Zoo Yearb. 2014, 48, 139–155.

7. Mason, G.; Mendl, M. Why is there no simple way of measuring animal welfare? Anim. Welf. 1993, 2, 301–319.

8. Herron, M.E.; Kirby-Madden, T.M.; Lord, L.K. Effects of environmental enrichment on the behavior of shelter dogs.
JAVMA 2014, 244, 687–692.

9. Jones, S.; Dowling-Guyer, S.; Patronek, G.J.; Marder, A.R.; D’Arpino, S.S.; McCobb, E. Use of accelerometers to
measure stress levels in shelter dogs. J. Appl. Anim. Welf. Sci. 2014, 17, 18–28.

10. Hermiston, C.; Montrose, V.T.; Taylor, S. The effects of dog appeasing pheromone spray upon canine vocalizations and
stress related behaviors in a rescue shelter. J. Vet. Behav. 2018, 17, 11–16.

11. Kiddie, J.L.; Collins, L.M. Development and validation of a quality-of-life assessment tool for use in kenneled dogs
(Canis familiaris). Appl. Anim. Behav. Sci. 2014, 158, 57–68.

12. Kogan, L.R.; Schoenfeld-Tacher, R.; Simon, A.A. Behavioral effects of auditory stimulation on kenneled dogs. J. Vet.
Behav. 2012, 7, 268–275.

13. Hennessy, M.B. Using hypothalamic-pituitary-adrenal measures for assessing and reducing the stress of dogs in
shelters: A review. Appl. Anim. Behav. Sci. 2013, 149, 1–12.

14. Dybdall, K.; Strasser, R.; Katz, T. Behavioral differences between owner surrender and stray domestic cats after
entering an animal shelter. Appl. Anim. Behav. Sci. 2007, 104, 85–94.

15. Coppola, C.L.; Enns, R.M.; Grandin, T. Noise in the animal shelter environment: Building design and the effects of daily
noise exposure. J. Appl. Anim. Welf. Spec. 2006, 9, 1–7.

16. Reinhardt, V. Common husbandry-related variables in biomedical research with animals. Lab. Anim. 2004, 38, 213–
235.

17. Kiddie, J.L.; Collins, L.M. Identifying environmental and management factors that may be associated with the quality of
life of kenneled dogs (Canis familiaris). Appl. Anim. Behav. Sci. 2015, 158, 43–45.

18. Schipper, L.L. The effect of feeding enrichment toys on the behavior of kenneled dogs (Canis familiaris). Appl. Anim.
Behav. Sci. 2008, 114, 182–195.

19. Shyne, A. Meta-Analytic Review of the Effects of Enrichment on Stereotypic Behavior in Zoo Mammals. Zoo Biol. 2006,
25, 317–337.

20. Claxton, A.M. The potential of the human-animal relationship as an environmental enrichment for the welfare of zoo-
housed animals. Appl. Anim. Behav. Sci. 2011, 133, 1–10.

21. Swaisgood, R.R.; Shepherdson, D.J. Scientific Approaches to Enrichment and Stereotypies in Zoo Animals: ‘What’s
Been Done and Where Should We Go Next? Zoo Biol. 2005, 24, 499–518.

22. Willen, R.M.; Schiml, P.A.; Hennessy, M.B. Enrichment centered on human interaction moderates fear-induced
aggression and increases positive expectancy in fearful shelter dogs. Appl. Behav. Sci. 2019, 217, 57–62.

23. Wells, D.L. A review of environmental enrichment for kenneled dogs, Canis familiaris. Appl. Anim. Behav. Sci. 2004, 85,
307–317.

24. Tod, E.; Brander, D.; Waran, N. Efficacy of dog appeasing pheromone in reducing stress and fear related behaviour in
shelter dogs. Appl. Anim. Behav. Sci. 2005, 93, 295–308.



25. Binks, J.; Taylor, S.; Wills, A.; Montrose, T. The behavioral effects of olfactory stimulation on dogs at a rescue shelter.
Appl. Anim. Behav. Sci. 2018, 202, 69–75.

26. Conley, M.J.; Fisher, A.D.; Hemsworth, P.H. Effects of human contact and toys on the fear responses to humans of
shelter-housed dogs. Appl. Anim. Behav. Sci. 2014, 156, 62–69.

27. Coppola, C.L.; Grandin, T.; Enns, R.M. Human interaction and cortisol: Can human contact reduce stress for shelter
dogs. Physiol. Behav. 2006, 87, 537–541.

28. Graham, L.; Wells, D.L.; Hepper, P.G. The influence of olfactory stimulation on the behavior of dogs housed in a rescue
shelter. Appl. Anim. Behav. Sci. 2005, 91, 143–153.

29. Hennessy, M.B.; Williams, M.T.; Miller, D.D.; Douglas, C.W.; Voith, V.L. Influence of male and female petters on plasma
cortisol and behavior: Can human interaction reduce the stress of dogs in a public animal shelter? Appl. Anim. Behav.
Sci. 1998, 61, 63–77.

30. Pullen, A.J.; Merrill, R.J.N.; Bradshaw, J.W.S. Preferences for toy types and presentations in kennel housed dogs. Appl.
Anim. Behav. Sci. 2010, 125, 151–156.

31. Wells, D.L. Aromatherapy for travel-induced excitement in dogs. J. Am. Vet. Med. Assoc. 2006, 229, 964–967.

32. Wells, D.L. Sensory stimulation as environmental enrichment for captive animals: A review. Appl. Anim. Behav. Sci.
2009, 118, 1–11.

33. Clark, F.; King, A.J. A Critical Review of Zoo-based Olfactory Enrichment. Chem. Signals Vertebr. 2008, 11, 391–398.

34. Taylor, K.D.; Mills, D.S. The effect of the kennel environment on canine welfare: A critical review of experimental
studies. Anim. Welf. 2007, 16, 435–447.

Retrieved from https://encyclopedia.pub/entry/history/show/101415


