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Efficacy of dog-appeasing pheromone (DAP) for ameliorating  
separation-related behavioral signs in hospitalized dogs

Young-Mee�Kim,�Jong-Kyung�Lee,�A.M.�Abd�el-aty,�Sung-Hee�Hwang,�Jae-Hoon�Lee,�Sang-Mok�Lee

Abstract — Dogs hospitalized in veterinary clinics are likely to show signs of separation-induced anxiety from 
hospitalization. The study assessed the effect of dog-appeasing pheromone (DAP) on 10 typical separation-related 
behavioral signs in hospitalized dogs. A DAP treated group (n = 24) was compared with a placebo control group 
(n = 19). There was overall amelioration of the signs without ‘vigilance’ and ‘anorexia’ in the DAP-treated dogs; 
marked decreases were noted in elimination (P = 0.038), excessive licking (P = 0.005), and pacing (P = 0.017). 
The results suggest that the use of DAP could decrease separation-induced anxiety, distress, and fear in inpatients, 
and possibly facilitate recovery in hospitalized dogs.

Résumé — Efficacité de la phéromone d’apaisement des chiens pour améliorer les signes comportementaux 
liés à l’anxiété de séparation chez les chiens hospitalisés. Les chiens hospitalisés dans les cliniques vétérinaires 
manifesteront probablement des signes d’anxiété causés par la séparation lors de l’hospitalisation. L’étude a évalué 
l’effet de la phéromone d’apaisement des chiens (PAC) sur 10 signes comportementaux types liés à la séparation 
chez les chiens hospitalisés. Un groupe traité à la PAC (n = 24) a été comparé à un groupe témoin traité au placebo 
(n = 19). Il s’est produit une amélioration générale des signes sans «vigilance» et «anorexie» chez les chiens traités 
au PAC; des baisses marquées ont été observées pour l’élimination (P = 0,038), le léchage excessif (P = 0,005) et 
le va-et-vient (P = 0,017). Les résultats suggèrent que l’usage du PAC pourrait réduire, chez les patients, l’anxiété, 
la détresse et la peur causées par la séparation et éventuellement faciliter le rétablissement des chiens hospitalisés.

(Traduit par Isabelle Vallières)
Can Vet J 2010;51:380–384

Introduction

D ogs are social animals which have a strong inherent desire 
to interact with their social group including human family 

members (1). Separation-related behavioral signs in dogs result 
from a strong social bond and hyper-attachment between dogs 
and their owners (2–6), and are likely to be shown if dogs are 
separated from and/or denied access to their owners. The behav-
ior is likely due to a variety of factors including anxiety, fear, 
distress, frustration, and panic (7). Destructiveness, vocalization, 

inappropriate elimination, attempt to escape, pacing, trembling, 
depression, and self-mutilation are commonly expressed as 
separation-related behavioral signs (8).

A natural form of dog-appeasing pheromone is secreted 
from the sebaceous glands between the mammary chains of 
lactating bitches directly after parturition. The pheromone is 
reported to be detected by Jacobson’s organ or the vomero-nasal 
organ (VNO), and to have calming effects in both young and 
adult dogs under a wide variety of stressful situations (9). Dog-
appeasing pheromone (DAP; Ceva Sante Animale, Libourne, 
France) is a synthetic congener of natural dog-appeasing phero-
mone (9). that has been promoted as an adjunct treatment 
to ameliorate conditions such as separation-related behavior 
problems, phobias, and hyper-attachment (10). Dog-appeasing 
pheromone has been reported to reduce separation-induced 
anxiety (11), fear in puppies in a new environment (12), and 
anxiety and stress during transportation (13,14). It can also 
diminish anxiety of aggressive dogs (15), stresses of dogs in 
public shelter (16), training-derived stresses of police dogs (17), 
and anxiety of puppies in learning and socialization (18). Also, 
DAP might be a potential treatment for dogs that are fearful of 
fireworks (19). Use of DAP in veterinary clinics was significantly 
associated with greater relaxation in dogs, but did not have an 
effect on aggression (20). There was no significant difference 
in effectiveness of DAP and clomipramine for ameliorating 
separation-related behavior problems in dogs (11). Furthermore, 
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DAP has no toxicities or side effects and is particularly benefi-
cial for sick and geriatric dogs (CEVA Sante Animale-Product 
instruction).

Anxiety or distress-related behavioral signs such as frequent 
barking and whining, vigilance, anorexia, trembling, and pac-
ing are commonly observed in hospitalized dogs. These signs 
are associated with pain, cage confinement, sleep depriva-
tion, and noise from other dogs in veterinary clinics (21–25). 
Consequently, it was hypoyhesized that the use of DAP might 
ameliorate separation-related behavioral signs in hospitalized 
dogs.

The purpose of this study was to evaluate the efficacy of DAP 
on 10 typical separation-related behavioral signs in hospitalized 
dogs by comparing DAP treated and placebo-control groups.

Materials and methods
Placebo-controlled and double-blinded study designs were used 
on 43 hospitalized dogs that were recruited to compare the 
effects of DAP (n = 24) and the placebo-control (n = 19). Dogs 
which had been hospitalized for more than 4 d were selected. 
Dogs with severe abnormal cognitive conditions such as stupor 
and coma, dogs that were being anesthetized for surgery, and 
dogs which were being treated with large amounts of analgesics 
and psychotropic drugs were excluded in order to appropri-
ately evaluate changes in behavioral state. The sex, age, breed, 
sterilization status, medical diagnosis, and level of pain of each 
dog were not considered for recruitment, since it was difficult 
to secure enough dogs that simultaneously satisfied all of the 
requirements. The effects of medical diagnosis, level of pain, 

Table 1. Reference�indicators�to�evaluate�the�state�of�separation-related�behaviors�in�hospitalized�dogs�for�baseline�and�final�assessments

Behavioral signs Four-point scale (score) Frequency/severity in behavioral signs

Destructiveness  none (0) Absence of the sign 
(scratching/digging/chewing) mild (1) Showing 1 to 2 times of the sign
 moderate (2) Showing 3 to 5 times of the sign
 severe (3) Consistent destructiveness for escape

Vocalization  none (0) Absence of the sign 
(whining/barking/howling) mild (1) Showing 1 to 2 times of the sign
 moderate (2) Showing 3 to 5 times of the sign
 severe (3) Consistent or compulsive vocalization

Elimination  none (0) Showing normal elimination in the view of the veterinarians 
(urination/defecation) mild (1)  Showing slightly increased in the volume or frequency from normal elimination in the view 

of the veterinarians
 moderate (2)  Showing noticeably increased in the volume or frequency from normal elimination in the 

view of the veterinarians
 severe (3)  Showing seriously increased in the volume or frequency from normal elimination in the 

view of the veterinarians

Vigilance none (0) Absence of the sign
 mild (1) Showing mild vigilance in the view of the investigators
 moderate (2) Showing noticeable vigilance in the view of the investigators
 severe (3) Showing serious vigilance in the view of the investigators

Excessive licking none (0) Absence of the sign
 mild (1) Showing 1 to 2 times of the sign
 moderate (2) Showing 3 to 5 times of the sign
 severe (3) Consistent or compulsive licking or grooming

Anorexia none (0) Showing normal appetite in the view of the investigators
 mild (1) Showing slightly reluctant taking food in the view of the investigators
 moderate (2) Showing noticeably reluctant taking food in the view of the investigators
 severe (3) Completely refusing to take food

Gastrointestinal problems none (0) Absence of the sign 
(vomit/diarrhea) mild (1) Showing 1 time of the sign
 moderate (2) Showing 2 times of the sign
 severe (3) Showing over 3 times of the sign

Hyper-salivation none (0) Absence of the sign
 mild (1) Showing slightly increased the sign in the view of the investigators
 moderate (2) Showing noticeably increased the sign in the view of the investigators
 severe (3) Consistently showing the sign in the view of the investigators

Trembling none (0) Absence of the sign
 mild (1) Showing slightly increased the sign in the view of the investigators
 moderate (2) Showing noticeably increased the sign in the view of the investigators
 severe (3) Consistently showing the sign in the view of the investigators

Pacing none (0) Absence of the sign
 mild (1) Showing slightly increased the sign in the view of the investigators
 moderate (2) Showing noticeably increased the sign in the view of the investigators
 severe (3) Consistently showing the sign in the view of the investigators
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cage confinement, and noise from other dogs in the sickroom 
were ignored.

Experimental environment
The study was undertaken at Lee Jong Kyung veterinary clinic 
in Seoul, South Korea. The sickroom was 4 m long 3 2 m 
wide and held 10 cages. Each cage had the same design and 
layout with the base measuring 0.8 m2 for small breeds, which 
is common in Korea (26). Most of the dogs (36, 83.7%) that 
participated in the study were small breeds. The medium-sized 
dogs (. 30 kg) were usually housed in a large pen. The hospi-
talized dogs were individually housed in a single cage or pen, 
except for a short period when they received medical treatment 
and the kennel was cleaned. All diffusers (dispensing DAP or a 
placebo) were installed at a height of 1.8 m on the wall of the 
sickroom and were changed once a month.

Treatment procedure
Concurrent evaluation of the DAP and placebo-control groups 
was avoided to prevent cross-contamination: the placebo-control 
group was evaluated first. The placebo diffusers were empty, 
whereas the dogs in DAP group were exposed to DAP (DAP; 
Ceva Santé Animale), and 2 diffusers were available to cover 
the sickroom.

The study was carried out using a double-blinded study 
design. The investigators (4 staff members including 2 veteri-
narians) were never informed which dogs were in the placebo 
or DAP groups, and all diffusers in both groups were covered 
with opaque tape to avoid visual identification by investigators. 
Also, all diffusers were installed and changed once a month by 
only 2 authors, not investigators.

Evaluation of behavioral state
Ten typical separation-related behavioral signs, namely, destruc-
tiveness (scratching or chewing bars to escape), vocalization 
(frequent whining, barking, and howling), elimination (fre-
quent urination and defecation), vigilance, excessive licking, 
anorexia, gastrointestinal problems (vomiting and diarrhea), 
hyper-salivation, trembling, and pacing were selected for the 
study (6,8,20,27).

Each behavioral state of separation-related behavior signs 
shown by dogs was individually monitored by 4 investigators. 
They generated scores in accordance with the reference indica-
tors (Table 1), and each score represented more than 3 observa-
tions made by the investigators.

The baseline assessment was usually made within 30 min 
directly after the owner’s departure on the first day of hospital-
ization since separation-related behavioral signs are likely to be 
intense within 30 min after departure of the owner (28), and 
the final assessment on the same dog was monitored on the 4th 
day of hospitalization. The monitoring of baseline and final 
assessment each lasted for 8 h.

The observations by investigators in the baseline and final 
assessments generated scores based on a 4-point scale: 0 (none); 
1 (mild); 2 (moderate); and 3 (severe) (Table 1). The change in 
behavioral state on each separation-related sign was calculated 
by subtracting the score in final assessment from the score in 

the baseline assessment. A 5-point scale was used to evaluate the 
changes in the behavioral state: 22 (much worse); 21 (slightly 
worse); 0 (same); 1 (slightly better); and . 2 (much better).

Statistical analysis
The Mann-Whitney U-test, a nonparametric statistic, was used 
to identify the efficacy of DAP by comparing the mean ranks 
of each separation-related behavioral sign between the placebo-
controlled group and the DAP group. Also, the Pearson’s 
chi-squared test was used for the influence of age and sex on 
the efficacy of DAP in the placebo-control and DAP groups. 
All statistical analyses were performed using SPSS (Statistical 
Package for the Social Sciences, version 12.0, USA), with 
P , 0.05 considered as statistically significant.

Results
Demographic characteristics
Forty-three dogs were recruited for the study: 19 (44.2%) were 
placed in the placebo group, and 24 (55.8%) in the DAP group. 
There were 23 female dogs (53.5%) and 20 males (46.5%). 
Most of the dogs were purebred (39, 90.7%) and included: 
Maltese (11, 25.6%), Shih-tzu (7, 16.3%), Yorkshire terrier 
(7, 16.3%), poodle (6, 14.0%), cocker spaniel (2, 4.7%), and 1 
of each Chihuahua, Japanese spitz, Jindo, dachshund, Siberian 
husky, and beagle. There were more intact dogs (33, 76.7%) 
than neutered dogs (10, 23.3%). Dogs ranged in age from 1 to 
17 y with a mean of 5.6 y.

There were more male dogs in the placebo-control group 
(12, 63.2%) than in the DAP group (8, 33.3%). Purebred 
dogs were similarly distributed in both the placebo-control 
(18, 94.7%) and the DAP group (21, 87.5%). There were few 
neutered dogs in both the placebo-control (6, 31.6%) and the 
DAP (4, 16.7%) groups. The mean age of dogs in the DAP 
group (5.9 y) was slightly higher than in the placebo-control 
group (5.3 y) (Table 2).

The recruited dogs were diagnosed as suffering from renal 
dysplasia, granulomatous meningoencephalitis, glaucoma, mitral 
valve insufficiency, esophageal foreign body, intervertebral disk 

Table 2. Demographic�characteristics�of�the�recruited�dogs�in�the�
placebo-control�and�DAP�groups

 Placebo DAP

 n % n %

Variables 19 44.2 24 55.8

Sex
 Male 12 63.2 8 33.8
 Female 7 36.8 16 66.7
Breed
 Pure 18 94.7 21 87.5
 Mixed 1 5.3 3 12.5
Sterilization status
 Neutered 6 31.6 4 16.7
 Intact 13 68.4 20 83.3
Age (year)
 Male (mean age) 4.6 6.3
 Female (mean age) 6.1 5.6
 Range (years) 1 to 13 1 to 17

n = number of dogs.
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disease, pancreatitis, mammary gland adenocarcinoma, inflam-
matory mammary gland carcinoma, haemophthalmia, chronic 
renal failure, fibrosarcoma, lymphoma, oestrogen toxicity (ane-
mia), and hemivertebra.

Demonstration of separation-related behavioral 
signs
In total, 143 behavioral signs were manifested by the 43 dogs 
(3.3 signs per dog). The distribution of separation-related 
behavioral signs was well-balanced between the 2 groups. Pacing 
(34, 22.2%), anorexia (31, 20.3%), and vigilance (29, 18.9%) 
were commonly demonstrated in total. In the placebo-control 
group, vigilance (17, 26.6%) and anorexia (16, 25%) were com-
mon, but excessive licking and gastrointestinal problems were 
never exhibited. In the DAP group, the common behavioral 
signs were pacing (19, 21.3%), anorexia (15, 16.9%), vigilance 
(12, 13.5%), and vocalization (12, 13.5%). None of the dogs 
in either group had gastrointestinal problems.

Efficacy of exposure to DAP
In comparing the baseline and final assessments, there were 
aggravations of elimination (20.158), excessive licking 
(20.211), gastrointestinal problems (20.105), and hyper- 
salivation (20.053) in the placebo-control group. However, 
there were overall improvements of separation-related behav-
ioral signs except gastrointestinal problems (20.042) in the 
DAP group.

In comparing the mean ranks between the 2 groups, there was 
overall improvement except in vigilance (21.35) and anorexia 
(22.35) in the DAP group compared with the placebo control 
group; elimination (P = 0.038), excessive licking (P = 0.005), 
and pacing (P = 0.017) were significantly improved in the 
DAP group (Table 3).

Since the distribution of older and female dogs in the 
DAP group was higher than in the placebo group, the influ-
ence of age and sex on changes in the behavioral state was also 
evaluated in the DAP group. There was no age-related difference 
except in destructiveness (P = 0.05) and sex type never affected 
the changes in behavioral state in the DAP group.

Discussion
There was overall amelioration of separation-related behavioral 
signs in the DAP treated group. However, there were several 
methodological limitations to the study since it was difficult to 
secure a sufficient number of dogs to achieve homogeneity of 
sex, age, breed, sterilization status, medical diagnosis, duration 
of hospitalization, and level of pain in each group. Furthermore, 
dogs that are hospitalized in a veterinary clinic are likely to suffer 
from anxiety in general, due to cage confinement, pain, separa-
tion, and noise. Therefore, the abnormal behavior exhibited by 
hospitalized dogs does not result only from separation anxiety. 
The 10 typical behavioral signs used in the study, however, were 
selected by consideration of separation-related behavior prob-
lems. The effects of medical diagnosis, level of pain, effect of 
confinement, and noise from neighboring dogs in the sickroom 
were ignored in this study. Other potential factors that were not 
considered included the dog’s temperament (hyper-attachment) 
and individual behavior history, including early traumatic expe-
riences and environment (21,22). Consequently, the effects of 
potential factors and homogeneity of the groups of dogs upon 
separation-related behavioral signs should be considered in 
future studies.

The treatment duration was shorter than in previous studies 
on the efficacy of DAP (11,14). However, the effect of DAP 
has been shown in dogs that have been in public animal shelters 
for more than 7 d (16), and in dogs travelling in cars and given 
spray-type DAP 10 min before they travelled (13). Therefore, 
4 d as treatment duration in this study was sufficient to evaluate 
behavioral changes in hospitalized dogs.

There was a decrease in several separation-related behavioral 
signs such as anorexia, pacing, vigilance, shaking, destructive-
ness, and vocalization in the placebo control group. It is sug-
gested that protests, separation anxiety, and distress-related 
activities in dogs are intensified immediately after the owner 
departs (29,30), and the dogs gradually adapted and became 
habituated to the veterinary medical clinic, thereby diminishing 
some separation-related behavioral signs in the placebo group.

Behavioral signs, especially elimination, excessive licking, and 
pacing were significantly ameliorated in the DAP treated group. 

Table 3. Baseline�assessment,�final�assessment,�and�change�in�the�dogs’�behavioral�states�for�the�
10�separation-related�behavioral�signs�in�placebo-control�and�DAP-treated�groups

Separation-related 
 Placebo-control DAP

behavioral signs Baseline Final Change Baseline Final Change P-value

Destructiveness 0.368 0.368 0.000 0.458 0.250 0.208 0.326
Vocalization 0.316 0.263 0.053 0.583 0.458 0.125 0.700
Elimination 0.053 0.211 20.158 0.417 0.167 0.250 0.038*
Vigilance 1.053 0.790 0.263 0.500 0.083 0.417 0.673
Excessive licking 0.000 0.211 20.211 0.417 0.167 0.250 0.005**
Anorexia 0.947 0.368 0.579 0.833 0.125 0.708 0.817
Gastrointestinal problems 0.000 0.105 20.105 0.000 0.042 20.042 0.422
Hyper-salivation 0.158 0.211 20.053 0.042 0.000 0.042 0.159
Trembling 0.211 0.105 0.105 0.208 0.000 0.208 0.467
Pacing 0.947 0.579 0.368 1.000 0.125 0.875 0.017*

* Significant P , 0.05.
** Significant P , 0.01.
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Excessive licking and pacing are also commonly manifested 
as canine stereotypy and repetitive behaviors. It is considered 
that affected dogs exhibit these behaviors to cope with distress, 
conflict, and frustration (7,31). Consequently, it is suggested 
that DAP as an adjunct treatment could diminish distress and 
anxiety in canine stereotypy and compulsive disorders as well 
as separation-related behavioral signs. Therefore, further stud-
ies should also investigate the efficacy of DAP in ameliorating 
stereotypes and compulsive disorders in dogs.

Hormonal and immunological responses and healing in dogs 
are influenced by anxiety as a component of stress (23–25). 
Consequently, the use of DAP could decrease separation-
induced anxiety and stress in hospitalized dogs and this would 
enhance their welfare and possibly facilitate recovery.

Acknowledgments
The authors thank the veterinary surgeons who provided tech-
nical assistance and cooperation in Lee Jong-Kyung veterinary 
clinic, and Seung-Yeol Nah, Department of Physiology, College 
of Veterinary Medicine, Konkuk University, who provided assis-
tance in preparation of the manuscript. CVJ

References
 1. Wells DL. A review of environmental enrichment for kenneled dog, 

Canis familiaris. Appl Anim Behav Sci 2004;85:307–317.
 2. McCrave AE. Diagnostic criteria for separation anxiety in the dog. Vet 

Clin North Am Small Anim Pract 1991;21:247–255.
 3. McBride EA, Bradshaw JWS, Christians A, et al. Factors predisposing 

dogs to separation problems. In: Proceedings of the 29th International 
Congress of the International Society for Applied Ethology. Exeter, UK, 
1995:103–104.

 4. Pageat P. Nosographie des troubles comportementaux du chien. 
In Pathologie due Comportement du Chien. 1st ed. Paris, France: 
Editions du Point Veterinaire 1995:274–281.

 5. Landsberg G, Hunthausen W, Ackerman L. Handbook of Applied 
Dog Behavior and Training. 2nd ed. London: Elsevier Science, 2003: 
258–267.

 6. Takeuchi Y, Houpt KA, Scarlett JM. Evaluation of treatments for separa-
tion anxiety in dogs. J Am Vet Med Assoc 2000;217:342–345.

 7. Lindsay SR. Handbook of Applied Dog Behavior and Training. Vol 2. 
1st ed. Ames, Iowa: Iowa State Univ Pr, 2001:93–107.

 8. Flannigan G, Dodman NH. Risk factors and behaviors associated with 
separation anxiety in dogs. J Am Vet Med Assoc 2001;219:460–466.

 9. Pageat P, Gaultier E. Current research in canine and feline pheromones. 
Vet Clin North Am Small Anim Pract 2003;33:187–211.

10. Mills DS. Pheromonatherapy: Theory and applications. In Pract 
2005;27:368–373.

11. Gaultier E, Bonnafous L, Bougrat L, et al. Comparison of the effi-
cacy of a synthetic dog-appeasing pheromone with clomipramine for 
the treatment of separation-related disorders in dogs. Vet Rec 2005; 
156:533–538.

12. Taylor K, Mills DS. The control of puppy (Canis familiaris) disturbance 
of owners at night. In: Mills D, Levine E, Landberg G, eds. Current 
Issues and Research in Veterinary Behavioral Medicine. Purdue Univ 
Pr, 2005:27–30.

13. Gaultier E, Pageat P. Effects of a synthetic dog appeasing pheromone 
(DAP) on behaviour problems during transport. Proceedings of the 
4th International Behaviour Meeting, Proceedings Number 352, 
University of Sydney Post-Graduate Foundation in Veterinary Science, 
Sydney, Australia, 2003:33–35.

14. Gandia Estellés M, Mills DS. Signs of travel-related problems in dogs 
and their response to treatment with dog-appeasing pheromone. Vet Rec 
2006;159:143–148.

15. Mills DS, Hargrave C. Dog appeasing pheromone reduces the anxiety 
of aggressive dogs in the veterinary practice. Am Vet Soc Anim Behav 
Proc Philadelphia, 2004:6–7.

16. 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.

17. Schroll S, Dehasses J, Palme R, et al. The use of the DAP collar to 
reduce stress during training of police dogs (Canis familiaris): A pre-
liminary study. In: Mills D, Levine E, Landsberg G. eds. Current  
Issues and Research in Veterinary Behavioral Medicine, Purdue Univ 
Pr, 2005:31–34.

18. Denenberg S, Landsberg G, Gaultier E. Evaluation of DAP’s effect on 
reduction of anxiety in puppies (Canis familiaris) as well as its useful-
lness in improving learning and socialization. In: Mills D, Levine E, 
Landsberg G. eds. Current Issues and Research in Veterinary Behavioral 
Medicine, Purdue Univ Pr, 2005:225–228.

19. Sheppard G, Mills DS. Evaluation of dog-appeasing pheromone as a 
potential treatment for dogs fearful of fireworks. Vet Rec 2003;152: 
432–436.

20. Mills DS, Ramos D, Gandia Estelles M, et al. A triple blind placebo-
controlled investigation into the assessment of the effect of Dog 
Appeasing Pheromone (DAP) on anxiety related behaviour of problem 
dogs in the veterinary clinic. Appl Anim Behav Sci 2006;98:114–126.

21. Bradshaw JW, Mcpherson JA, Casey RA, et al. Aetiology of separation-
related behaviour in domestic dogs. Vet Rec 2002;151:43–46.

22. Appleby D, Pluijmakers J. Separation anxiety in dogs: The function 
of homeostasis in its development and treatment. Vet Clin North Am 
Small Anim Pract 2003;33:321–344.

23. Morton DB. Pain and laboratory animals. Nature 1985;317:106.
24. Beerda B, Schilder MB, Van Hoff JH, et al. Chronic stress in dogs sub-

jected to social and spatial restriction. Physio Behav 1999;66:243–254.
25. Kook PH, Boretti FS, Hersberger M, Glaus TM, Reusch CE. Urinary 

catecholamine and metanephrine to creatinine ratios in healthy dogs 
at home and in a hospital environment and in e dogs with pheochro-
mocytoma. J Vet Intern Med 2007;21:388–393.

26. Kim YM, Abd el-Aty AM, Hwang SH, Lee JH, Lee SM. Risk factors 
of relinquishment regarding canine behavior problems in South Korea. 
BMTW 2009;122:1–7.

27. Podberscek AL, Hsu Y, Serpell JA. Evaluation of clomipramine as an 
adjunct to behavioural therapy in the treatment of separation-related 
problems in dogs. Vet Rec 1999;145:365–369.

28. Borchelt PL, Voith VL. Diagnosis and treatment of separation-related 
behavior problems in dogs. Vet Clin North Am Small Anim Pract 
1982;12:625–635.

29. Voith VL, Borchelt PL. Separation anxiety in dogs. In: Readings in 
Companion Animal Behavior. Trenton: Veterinary Learning Systems. 
1996:124–139.

30. Lund JD, Jorgensen MC. Behaviour patterns and time course of activ-
ity in dogs with separation problems. Appl Anim Behav Sci 1999;63: 
219–236.

31. Beaver BV. Canine Behavior: A Guide for Veterinarians. 1st ed. Texas: 
WB Saunders, 1999:80–81.


