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Signalment factors, comorbidity, and trends
in behavior diagnoses in dogs:
1,644 cases (1991–2001)
Michelle Bamberger, MS, DVM, and Katherine A. Houpt, VMD, PhD, DACVB

Objective—To determine trends in behavior diagnoses; assess the relationship between diagnoses
and age, sex, reproductive status, and breed; and
evaluate associations between diagnoses within the
same dog (comorbidity).
Design—Retrospective case series.
Animals—1,644 dogs.
Procedures—Medical records of dogs evaluated for
behavioral problems were reviewed for breed, sex,
reproductive status, consultation year, birth date, and
diagnoses.
Results—Numbers of dogs with aggression, anxiety,
and unruly behavior increased over the course of the
study, as did the total number of dogs evaluated for
behavioral problems. In general and for aggression,
Dalmatians, English Springer Spaniels, German
Shepherd Dogs, and mixed-breed dogs were evaluated more often than expected, whereas Labrador
Retrievers and Golden Retrievers were evaluated less
often than expected. Labrador Retrievers were also
underrepresented for anxiety, whereas mixed-breed
dogs were overrepresented. Males were overrepresented except for interdog aggression, anxieties, and
phobias, whereas females were overrepresented for
phobias. Dogs with phobias were evaluated at a median age of 6.5 years, compared with dogs with other
problems (median age, 2.5 years). A mean of 1.6 diagnoses/dog was observed, with certain diagnoses
clustered.
Conclusions and Clinical Relevance—Results suggested that in dogs, behavioral problems changed over
the course of the study; age, sex, and breed distributions varied among diagnoses; and certain diagnoses
were likely to occur together. (J Am Vet Med Assoc
2006;229:1591–1601)

O

wners’ perceptions of behavioral problems in dogs
as well as practitioners’ interest in managing
behavioral problems may lead to changes over time in
the numbers and types of cases evaluated by general
practitioners and referred to major university centers.
An understanding by general practitioners of current
trends as well as age, sex, and breed distributions of
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sis. Knowledge of comorbidity may also help the practitioner focus questions during evaluation of the dog’s
history, resulting in a more efficient consultation. With
such knowledge, general practitioners can educate
their clientele, who may then be more likely to report
behavioral problems and seek resolution. Also, if educators understand current behavioral trends and case
demographics, clinical training of veterinary students
as well as continuing education may be benefited.
Behavioral problems have been evaluated via
owner surveys1-8,a,b as well as case-review studies.9-20
Several studies4,8,a based on owners’ opinions have
revealed unruly behavior (barking and jumping up) as
the most common problem confronting dog owners,
whereas others have revealed house soiling2,3,5,b or nonbehavioral concerns (sadness when the pet dies, finding care when away, and shedding)6,7 as the primary
problem. In contrast, results of most canine case studies9-15,17,18,20 indicate that aggression is the most prevalent
behavioral diagnosis in dogs. Reports of several studies
describe age, sex, and breed distributions in dogs with
behavioral problems1,4,6,7,9-14,17-21 and associations among
diagnoses.11-18
Most behavioral studies involve analysis of data
during a specified period and do not evaluate trends
over time, although a few have evaluated monthly and
seasonal trends in overall behavioral problems10,b or
have provided yearly overview data2,3,5-7,10 with some
analysis from year to year.7,10 The primary objective of
the study reported here was to determine trends in
behavior diagnoses made at the ABC from 1991 to
2001. Secondary objectives included assessing the relationship between behavior diagnoses and signalment
factors (age, sex, reproductive status, and breed),
assessing the distribution of these factors over time,
and evaluating comorbidity.
Criteria for Selection of Cases
Medical records for 1,668 dogs evaluated at the
ABC from January 1, 1991, through December 31,
2001, were evaluated for this study; 24 dogs were
excluded from the population because of incomplete
data; therefore, 1,644 dogs were included in the study.
Procedures
Data on breed, sex, reproductive status, consultation year, birth date, and behavior diagnoses were gathered on each dog. A maximum of 3 diagnoses were
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taken for each dog; these diagnoses were the first 3 listed in the record. Dogs (n = 57,196) evaluated at the
CUHA over the same period served as the reference
population for breed, sex, reproductive status, and age
comparisons. Breed, sex, reproductive status, and age
data from the reference population were gathered independently. Over the entire study, a breed was assigned
to all dogs and sex and reproductive status were specified for > 98% of the dogs. The owners were able to
specify the age in 75% of the dogs. Ninety-six individual diagnoses taken from original records were assigned
to the following general categories: aggression, anxieties, locomotor behaviors, ingestive behaviors, selfdirected aggression, grooming behaviors, fears, house
soiling, phobias, sexual behaviors, unruly behaviors,
vocalization behaviors, and miscellaneous behaviors
(cognitive dysfunction, depression, pseudocyesis, psychogenic salivation, and hyperesthesia syndrome;
Appendix). Individual diagnoses listed under the general categories of aggression, fears, and house soiling
were divided into several subcategories. In the aggression category, subcategories were defined by target;
defined as people (owners or strangers), animals, and
things; and then further defined into individual diagnoses by motivation or etiology. Fears were grouped
into subcategories by triggers as fear of people, animals,
or situations. House soiling diagnoses were placed into
either marking or elimination subcategories.
Statistical analysis—Diagnoses were analyzed on
the levels category, subcategory, and individual. For any
given level of diagnosis, no dog was counted more than
once. Each diagnosis was initially evaluated by determining the number of dogs with that diagnosis over the
11-year study period, compared with the total number
of dogs with any diagnosis, and expressing this as a percentage value. Each diagnosis assigned to an absolute
number of 32 or more dogs over the entire study was
then analyzed for trends over time and, secondarily, for
the relationships between diagnoses and age, sex, reproductive status, and breed. Diagnoses assigned to < 32
dogs over the entire study typically had 2 or fewer dogs
in most years, making analysis of trends over time difficult or impossible. Where an individual diagnosis was
assigned to ≥ 95% of the dogs in a particular subcategory (eg, barking comprised 97.7% of the vocalization
cases), only the subcategory was reported and discussed
because the results (relationship with age, sex, reproductive status, and breed) were the same. To detect
trends over time for all diagnoses, a least squares linear
regression was performed by use of the square root of
the number of cases (ie, the No. of dogs with a specific
diagnosis) within a given year as the dependent variable
and the year of diagnosis as the independent variable.22,23 A trend was defined as a slope that was significantly (P < 0.05) different from 0. An upward trend in
a diagnosis was defined as an increasing annual percentage of total cases over time (positive slope), and a
downward trend in a diagnosis was defined as a
decreasing annual percentage of total cases (negative
slope). A square root transformation was used to normalize errors in the data set.23,24 To detect trends over
time for each diagnosis, logistic regression was per1592 Scientific Reports: Retrospective Study

formed by use of a proportion (the No. of cases of that
particular diagnosis in a given year divided by the total
No. of cases in that year) as the dependent variable and
the year of diagnosis as the independent variable.
Because the dependent variable was a proportion and
not a direct count, logistic regression was used instead
of linear regression.22,25 Neither regression was weighted
because no individual value for a dependent variable
was more important than any other.26
To determine the relationship between the age of
dogs and each diagnosis, descriptive statistics (median
and interquartile range) were first calculated for all
dogs with each diagnosis over the 11-year study period
as well as for all remaining dogs (dogs that did not
have that diagnosis) over the same period. Median and
interquartile range were used because the histogram of
the number of cases (1-year bins) versus age did not
follow a Gaussian distribution.26 To determine whether
a significant difference between the ages of these 2
groups (dogs with a diagnosis and those without)
existed, the log of the age was compared by use of a 2sample t test22 to more closely approximate a Gaussian
distribution. To determine clinical importance, a difference of > 2 years was set to account for dogs in
which age was estimated. These same methods were
also used over all diagnoses for use of breed (mixed
breed vs purebred), sex, and reproductive status as
grouping variables. To assess the relationship between
age of dogs over all diagnoses from year to year, the
median age was determined for each year and a least
squares linear regression was performed with the median age for each year as the dependent variable and the
year of diagnosis as the independent variable.
To assess the relationship between the caseload
(the total No. of dogs evaluated) and sex of dogs over
the study period, the percentage of total dogs for total
(intact and neutered), sexually intact, and neutered
males as well as total, sexually intact, and spayed
females was determined. The 2-sample proportion test
was used to compare percentages between males and
females and between sexually intact and neutered dogs
within the ABC population; this test is used to compare
proportions in 2 independent samples.22 Between the
ABC and CUHA populations, the 1-sample proportion
test was used to compare total males with total males,
castrated males with castrated males, and spayed
females with spayed females; the corresponding proportion in the CUHA population was treated as fixed
and was used to define the null hypothesis for this test.
The 1-sample proportion test is used to test whether a
proportion differs from a hypothesized value.22 To assess
the relationship between the caseload and sex of dogs
from year to year, the percentage of total dogs for total
males, neutered males, and spayed females was determined for each year and analyzed by use of logistic
regression; regressions between the ABC and the CUHA
populations were compared by use of a Wald test that
treated the CUHA population as fixed. Specifically, a
test statistic for the equality of slopes was computed by
taking the absolute value of the difference of the slopes
from the 2 regressions divided by the SE of the slope in
the ABC population.25 A 2-tailed P value was then computed by use of a normal distribution.
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Results
The number of dogs evaluated at the ABC
increased significantly (P = 0.002) between 1991 and
2001 (Figure 1). This trend was also seen in the CUHA
population over the same period (slope of the regression line = 1.114; SE = 0.14; r2 = 0.87; P < 0.001); a significant (P < 0.001) difference was found between the
ABC and CUHA populations when regressions were
compared—the CUHA population increased at a
greater rate than the ABC population.
Distribution of diagnoses—The number of dogs
affected by each diagnosis (and percentages, compared
with the total No. of affected dogs) for all major category

diagnoses and all diagnoses that affected ≥ 32 dogs/y over
the study period were determined (Table 1). Because each
dog may have had up to 3 diagnoses, the sum of the individual percentages was > 100%. The category of aggression accounted for the largest percentage of affected dogs
during the study period, followed by anxieties, unruly
behavior, house soiling, phobias, excessive vocalization
behavior, abnormal ingestive behavior, abnormal locomotor behavior, miscellaneous, fears, self-directed aggression, grooming behavior, and sexual behavior.
Trends in diagnoses—Trends were detected for
several diagnoses (Table 2). In the category of aggresTable 1—Distribution (number of affected dogs [%]) of diagnoses among 1,644 dogs evaluated for behavioral problems at
the ABC from 1991 to 2001.
Diagnosis

No. of dogs (%)

Aggression
People-directed aggression
Owner-directed aggression
Dominance-related aggression
Fear aggression directed at owners
Stranger-directed aggression
Fear aggression directed at strangers
Territorial aggression
Animal-directed aggression
Interdog aggression
Anxieties
General anxiety
Separation anxiety
Locomotor behavior
Ingestive behavior
Self-directed aggression
Grooming behavior
Fears
House soiling
Elimination
Urination and defecation
Miscellaneous
Phobias
Storm phobia
Sexual behavior
Unruly behavior
Attention-seeking behavior
Destructive behavior
Vocalization behavior
Barking

1,191 (72.4)
997 (60.6)
724 (44.0)
667 (40.6)
85 (5.2)
535 (32.5)
276 (16.8)
339 (20.6)
304 (18.5)
268 (16.3)
324 (19.7)
93 (5.7)
236 (14.4)
16 (1.0)
23 (1.4)
8 (0.5)
9 (0.5)
11 (0.7)
124 (7.5)
117 (7.1)
99 (6.0)
14 (0.9)
64 (3.9)
37 (2.3)
2 (0.1)
201 (12.2)
126 (7.7)
40 (2.4)
45 (2.7)
44 (2.7)

Percentages do not add to 100% because each dog may have had
up to 3 diagnoses. Major category diagnoses and all other diagnoses
with . 32 cases/y over the study period are listed.
Table 2—Results of logistic regression analysis of the frequency
of various behavior diagnoses in dogs from 1991 to 2001.

Figure 1—Plot of the number of dogs evaluated for behavioral
problems at the ABC from 1991 to 2001. The y-axis is scaled as the
square root of the number of dogs. The straight line represents the
linear regression line for the data (slope = 0.214; SE = 0.05; r2 =
0.67; P = 0.002).
JAVMA, Vol 229, No. 10, November 15, 2006

Diagnosis

Slope

SE

P value

Dominance-related aggression
Fear aggression directed at owners
Stranger-directed aggression
Fear aggression directed at strangers
Anxieties
General anxiety
Separation anxiety
House soiling
Elimination
Urination and defecation
Unruly behavior
Attention-seeking behavior
Destructive behavior

–0.038
0.142
0.122
0.199
0.141
0.171
0.107
–0.097
–0.104
–0.145
0.069
0.263
–0.135

0.016
0.039
0.018
0.024
0.021
0.038
0.024
0.031
0.031
0.035
0.025
0.037
0.053

0.019
, 0.001
, 0.001
, 0.001
, 0.001
, 0.001
, 0.001
0.002
0.001
, 0.001
0.006
, 0.001
0.011

Slope = Slope of the regression line. P value indicates comparison with a slope of 0.
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To assess the relationship between the caseload and
breed of dog during the total study period, the percentage of total dogs of each breed (total No. of dogs of each
breed divided by all dogs of all breeds) during the study
was determined. Breeds with ≥ 30 dogs during the
study were compared with the percentage of total dogs
of each breed of CUHA dogs during the same time by
use of a 1-sample proportion test. The relationship
between each diagnosis and breed of dog was analyzed
in the same manner; the percentage of total dogs of the
4 top breeds (including mixed breed) in each diagnosis
was compared with the percentage of total dogs of the
same breeds evaluated by the CUHA over the same time
by use of a 1-sample proportion test. To assess the relationship between the caseload and breed of dog from
year to year, the percentage of total dogs for breeds with
30 or more dogs over the study was analyzed via logistic regression; regressions between the ABC and CUHA
populations were compared in the same manner as
described previously.
The level of association between 2 diagnoses
occurring within the same dog was assessed by first
determining the probability of each diagnosis given
that the other diagnosis was present. The significance
of this association was then evaluated by use of the
Pearson χ2 test.22,26
All analyses were performed with standard software.c All tests were 2-tailed, and values of P < 0.05
were considered significant.
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sion, upward trends were seen in fear aggression
directed at owners, stranger-directed aggression, and
fear aggression directed at strangers. A downward
trend was found in dominance-related aggression.
Upward trends were also detected in anxieties as well
as in general and separation anxiety. Downward trends
were observed in house soiling, elimination, and urination and defecation. Upward trends were observed in
unruly and attention-seeking behaviors, whereas a
downward trend was observed in destructive behavior.

Figure 2—Distribution of ages (%, compared with overall population) among dogs evaluated for behavioral problems at the
ABC and all dogs evaluated at CUHA (reference population).

Table 3—Distribution of sexes for dogs with various behavior
diagnoses from 1991 to 2001.
Diagnosis

Male (%)

All diagnoses
Aggression
People-directed aggression
Owner-directed aggression
Dominance-related aggression
Stranger-directed aggression
Fear aggression directed at strangers
Territorial aggression
Animal-directed aggression
Interdog aggression
Anxieties
General anxiety
Phobias

Female (%)

56.6*
60.1*
64.6*
66.2*
67.8*
64.7*
56.5*
68.4*
44.7
42.5
45.0
24.7
39.1

43.4
39.9
35.4
33.8
32.2
35.3
43.5
31.6
55.2†
57.5†
54.9†
75.3*
60.9†

*Significantly (P # 0.05) greater than values in the opposite sex
in the ABC population and values for the same sex in the corresponding reference CUHA population. †Significantly (P # 0.05)
greater than values in the opposite sex in the ABC population only.
For the CUHA population, percentages of male and female dogs
were 48.5% and 51.5%, respectively.

Relationship between diagnoses and age—The
distribution of age for the CUHA population differed
from that of the ABC population (Figure 2). Because of
differences between the 2 populations, the relationship
between age and diagnosis was determined by making
comparisons within the ABC population (dogs with
the diagnosis vs dogs without the diagnosis). Overall,
median age at evaluation was 2.5 years, mean age was
3.7 years, and interquartile range was 1.5 to 5.5 years.
Because exact age was estimated to the nearest month
or year in some dogs, only diagnoses in dogs with an
age difference (between dogs with the diagnosis and
those without) of > 2 years were considered to have
clinical importance. Only phobias (median age, 6.5
years; interquartile range, 4.8 to 9.5 years) and storm
phobia (median age, 6.5 years; interquartile range, 5.5
to 9 years) were significantly (P < 0.001) different
between dogs with the diagnosis and dogs without the
diagnosis (median age, 2.5 years; interquartile range,
1.5 to 4.5 years) and considered clinically important.
No difference was detected in median ages from year to
year; corresponding data from the CUHA also yielded
no difference in median ages.
Relationship between diagnoses and sex—Sex
differences among dogs with various diagnoses were
determined (Table 3). Overall, more total male dogs
and more neutered dogs were seen in the ABC population, compared with the CUHA population. Sex differ-

Table 4—Distribution (%) of breeds in a reference (CUHA) population and among dogs with various behavior diagnoses evaluated at
the ABC from 1991 to 2001.

Breed
Beagle
Bichon Frise
Cairn Terrier
Cocker Spaniel
Dachshund
Dalmatian
Doberman Pinscher
English Springer Spaniel
German Shepherd Dog
Golden Retriever
Jack Russell Terrier
Labrador Retriever
Miniature Dachshund
Rottweiler
Shetland Sheepdog
Mixed

CUHA
1.9
0.7
0.6
3.8
1.2
1.0
1.7
1.7
4.8
5.5
0.8
9.5
0.3
2.4
1.5
24.7

All diagnoses

Aggression

Anxiety

House soiling

3.4

5.6*
4.8*

Phobias

Unruly
behavior

Vocalization

8.9*
2.9

6.5
4.4

2.6*
4.4
4.1*
5.8*
3.3†

5.2*
6.5*

4.0

6.3
7.8

4.5
5.5

4.4

4.9†

4.5†

5.6†

4.7

8.5

4.4*
4.4
4.4*

29.6*

39.2*

34.4

32.8*

8.9*
24.4

2.2
30.7*

22.6

For the CUHA population, values indicate percentage distribution of dogs for each breed.
*Significantly (P # 0.05) greater than that of the corresponding CUHA population. †Significantly (P # 0.05) less than that of the CUHA population. All diagnoses = breeds with 30 or more cases; for all other diagnoses, values are given for the top 4 breeds with regard to the number of
dogs with each diagnosis, except for the category vocalization, for which the diagnosis was equally evident in . 4 breeds.
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Relationship between diagnoses and breed—For
breeds that had ≥ 30 dogs with any diagnosis and for
breeds with the 4 highest percentages of dogs with
each category of diagnosis, the percentages of affected
dogs, compared with all affected dogs, were determined for the ABC population; corresponding percentages for these breeds were also determined for the
CUHA population (Table 4). Across all diagnoses,
affected Dalmatians, English Springer Spaniels,
German Shepherd Dogs, and mixed-breed dogs constituted a significantly higher percentage of the total
number of dogs in the ABC population, compared with
the CUHA population; cases involving Golden
Retrievers and Labrador Retrievers constituted a lower
percentage of the total number of cases. With regard to
Table 5—Results of logistic regression analysis of various
breeds of dogs evaluated at the ABC (1991–2001) versus year,
and analysis of breed versus year in a reference population of
dogs at the CUHA.
Population

Slope

SE

P value

ABC
Mixed breed
Cocker Spaniel
English Springer Spaniel
German Shepherd Dog

0.061
–0.107
–0.083
–0.071

0.017
0.048
0.041
0.036

, 0.001
0.025
0.04
0.046

CUHA
Mixed breed
Cocker Spaniel
English Springer Spaniel
German Shepherd Dog

0.019
–0.018
–0.06
–0.031

0.003
0.007
0.01
0.006

, 0.001
0.007
, 0.001
, 0.001

P value indicates comparison with a slope of 0.

breed distribution for all diagnoses over time, an
upward trend was detected in mixed-breed dogs and
a downward trend was detected in Cocker Spaniels,
English Springer Spaniels, and German Shepherd
Dogs (Table 5); these trends were also detected in
the CUHA population. When regressions between
the ABC and CUHA populations were compared,
significant differences were detected in mixedbreed dogs (P = 0.012) and English Springer
Spaniels (P < 0.001). In both breeds, the ABC population changed at a faster rate than did the CUHA
population.
Comorbidity—Of all dogs, 55.4% had 1 diagnosis,
26% had 2 diagnoses, and 18.6% had ≥ 3 diagnoses
made at the time of evaluation. The mean number of
diagnoses per dog was 1.6, and certain diagnoses
occurred in clusters. Significant associations between 2
diagnoses were detected (Table 6). Most of the significant associations involved cases with both diagnoses
from the aggression category.
Discussion
Aggression was diagnosed in nearly 75% of all
dogs evaluated, mostly because of aggression directed
at humans (mostly owners) rather than other animals.
Dominance-related diagnoses accounted for the majority of owner-directed aggression (92%), whereas fear
aggression directed at owners accounted for most of
the remaining cases. Clearly, owner-directed aggression
has been10,19,27-31,d and continues to be a difficult problem
for veterinarians and owners to manage. Although not
as prevalent as aggression, anxieties are often considered to be the next most frequently reported problem,
with separation anxiety being the most commonly seen
problem in this category.10,13
Upward trends were detected in several diagnoses
in the categories of aggression (stranger-directed
aggression, fear aggression directed at strangers, and
fear aggression directed at owners) and anxieties (general and separation). It is imperative that veterinarians,
in training and at the level of continuing education, be
aware of current behavioral problems and understand
how to advise clients in prevention and management.
This is especially important in the case of strangerdirected aggression, for which upward trends may be a
sign of the increasingly litigious nature of society. It is

Table 6—Associations between pairs of diagnoses in 1,644 dogs evaluated at the ABC from 1991 to 2001.
Diagnosis 1

Diagnosis 2

No.

D1

D2

P value

Fear aggression directed at strangers
Fear aggression directed at owners
Dominance-related aggression
Dominance-related aggression
Interdog aggression
Dominance-related aggression
Fear aggression directed at strangers
Dominance-related aggression
Territorial aggression
Noise phobia
General anxiety

Territorial aggression
Fear aggression directed at strangers
Fear aggression directed at owners
Interdog aggression
Territorial aggression
Separation anxiety
Separation anxiety
General anxiety
Separation anxiety
Separation anxiety
Interdog aggression

105
56
52
47
37
21
17
15
10
10
6

276 (38.0)
85 (65.9)
667 (7.8)
667 (7.0)
268 (13.8)
667 (3.1)
276 (6.2)
667 (2.2)
339 (2.9)
27 (37.0)
93 (6.5)

339 (30.9)
276 (20.3)
85 (61.2)
268 (17.5)
339 (10.9)
236 (8.9)
236 (7.2)
93 (16.1)
236 (4.2)
236 (4.2)
268 (2.2)

, 0.001
, 0.001
, 0.001
, 0.001
0.003
, 0.001
, 0.001
, 0.001
, 0.001
, 0.001
0.008

No. = Number of dogs with both diagnoses. D1 = Number of dogs with diagnosis 1 (percentage of dogs that also had diagnosis 2 in parentheses). D2 = Number of dogs with diagnosis 2 (percentage of dogs that also had diagnosis 1 in parentheses). The last column gives the value
of P as determined by the Pearson χ2 test.
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ences were observed in the categories of aggression,
anxieties, and phobias, with more total males in most
of the aggression diagnoses categories but more total
females in the interdog aggression, anxieties, and phobias categories. General anxiety was the only diagnosis
for which the percentage of neutered dogs (males) was
not higher than the corresponding percentage in the
CUHA population. The only change in sex or reproductive status over time was an upward trend in spayed
females (slope of the regression line, 0.044; SE = 0.017;
P = 0.009). A similar trend was observed in the CUHA
population (slope of the regression line, 0.036; SE =
0.003; P < 0.001). There was no significant difference
when these regressions were compared (P = 0.646).
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interesting that the percentage of dominance-related
aggression cases decreased over time. This may be partially because of trends in current terminology. Few
studies have tracked caseloads over extended periods
of time. However, in a review of canine cases in 2000,10
the referral rate of status-related aggression had
declined and fear aggression had increased since 1996;
these results support our findings. Although Appleby
et al10 reported a decline in the referral rate for separation anxiety from 1996 to 2000, an increase among
dogs obtained from rescue was detected. In the study
reported here, the upward trends detected in separation anxiety may have been attributable to greater
awareness of this problem by veterinarians as well as
pet owners and the emergence during this time period
of an approved medication to treat separation anxiety.32
Breed incidence of behavioral problems varies
depending on many factors including breed distribution, sample size, geographic location, time of study,
reference population, and source of puppies. When a
behavioral problem has been clearly identified within a
breed, it is important that veterinarians, breeders, dog
owners, and prospective owners be alerted that such
problems exist. Overall, in our study, many more
(30.7%) dogs of mixed breed (unknown crosses as well
as known crosses) were evaluated than dogs of any pure
breed, although purebred dogs as a group were more
than twice as numerous as mixed-breed dogs. This was
also true of the CUHA population that included 24.7%
mixed-breed dogs and has been reported by others.13,17,20,31 Golden Retrievers and Labrador Retrievers
were underrepresented in general and specifically for
aggression problems, whereas Dalmatians, English
Springer Spaniels, German Shepherd Dogs, and mixedbreed dogs were overrepresented in these areas. Some
or all of the breeds in the latter group have also been
reported more frequently by others for general problems11,17,27,33,34 as well as for aggression.1,11,13,17,27,30,33-35 In our
study, Beagles, Dalmatians, and mixed-breed dogs had
separation anxiety more often than expected and the
number of mixed-breed dogs (n = 104) with separation
anxiety far outnumbered the group of purebred dogs
(17) with separation anxiety. However, breed distribution of separation anxiety varies among previous studies. Results implicate mixed-breed dogs35 and purebred
dogse as being evaluated more frequently than expected
or that there is no difference between these groups.36
Regarding the incidence of all diagnoses over the
study period for various breeds, an upward trend was
detected in mixed-breed dogs and downward trends in
Cocker Spaniels, English Springer Spaniels, and
German Shepherd Dogs. These trends were also seen in
the CUHA population, but changes in incidences of all
diagnoses in mixed breeds and English Springer
Spaniels were significantly greater in the ABC population. It is important to note that all of these breeds
except Cocker Spaniels were evaluated more often than
would be expected for many diagnoses in the aggression category; perhaps the popularity of these breeds in
our geographic location has decreased because of
behavioral problems such as aggression.
In addition to breed distribution, veterinarians and
owners need to know at what age certain problems are
1596 Scientific Reports: Retrospective Study

more likely to appear to prevent them altogether or to
diagnose them in the early stages of development.
Median age at evaluation of all dogs for behavior problems was 2.5 years, and mean age was 3.7 years. Others
have reported similar findings17,18,21 or found that the
largest age categories included these ages.9,10,13 In the
study reported here, phobias and storm phobias
occurred at a median age of 6.5 years, compared with a
median age of 2.5 years for all other diagnoses.
Landsberg17 did not analyze differences among ages in
various diagnoses but reported that all diagnoses
occurred at a mean of 2 to 3 years of age, except for
phobias, which occurred at a mean of 5 years of age.
The older age at evaluation implies that learning plays
an important role in development of phobias in dogs,
even more so than in other diagnoses, for which median ages ranged from 2.5 to 3.5 years. In assessing age
distribution over time, median ages for a given year
were remarkably static because all were 2.5 years
except the year 1992, for which median age at evaluation was 3.5 years.
It is also necessary to understand whether sex
plays a role in development of problem behaviors. In
the study reported here, males were evaluated more
often than expected overall and for many aggression
problems (56.6% overall; 60.1% aggression); others
have reported similar results.1,9-14,17-21,27,28,30,33-35,37-39,d
Neutered dogs were evaluated more frequently than
sexually intact dogs by more than a factor of 4, which
was most likely because male and female dogs are often
routinely castrated and spayed before puberty. For
most behavior diagnoses, neutered dogs were also evaluated more often than expected, compared with the
CUHA population. Although similar findings have
been reported in recent studies,10,13,14 other studies covering periods before neutering is typically performed
have detected a preponderance of sexually intact
males20,37,d or sexually intact males and spayed
females11,18,34 evaluated for aggression. It is important to
note that animal-directed and interdog aggression
(including household and nonhousehold aggression)
were the only aggression diagnoses for which females
were evaluated more often than expected in our study.
However, reported sex differences in interdog aggression vary. Some authors have found that males are
more likely to fight than females, especially with other
males,11,33 whereas others have found no sex differences.17 Sherman et al,40 using data from 3 of the years
(1991 to 1993) reported in our study, determined that
females are more likely to initiate interdog household
aggression, whereas males are more likely to attack
nonhousehold dogs. We also found that females were
evaluated more often than males for anxieties, general
anxiety, and phobias. Lund et al21 reported that males
had a significantly lower risk of general anxiety, and
Appleby et al10 reported that phobic behavior was higher in females in the 1994 caseload analysis. However,
Overall et al41 found that there was no sex difference in
regard to the relative percentage of total cases of thunderstorm phobia, noise phobia, and separation anxiety
(discrepancy may be attributable to higher sample size
of the present study). Numbers of spayed females
increased over the study in the ABC population as well
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Vacalopoulos A, Anderson RK. Canine behavior problems
reported by clients in a study of veterinary hospitals (abstr).
Appl Anim Behav Sci 1993;37:84.
Marder A. Behavior problems after adoption (abstr), in
Proceedings. Annu Symp Anim Behav Res 2002;6.
Statistix 7, version 7, Analytical Software, Tallahassee, Fla.
Beaver BV. Profiles of aggressive dogs (abstr), in Proceedings.
56th Annu Meet Am Anim Hosp Assoc 1989;635.
Voith VL, Goodloe L, Chapman B. Comparison of dogs for
behavior problems by source of dog (abstr), in Proceedings.
130th Annu Conv Am Vet Med Assoc 1993;54.

References
1. Guy NC, Luescher UA, Dohoo IR, et al. Demographic and
aggressive characteristics of dogs in a general veterinary caseload.
Appl Anim Behav Sci 2001;74:15–28.
2. Woodbury D. Fido’s no longer in the doghouse. Trends
Magazine 1998;14:42–43.
3. Woodbury D. Risking life or limb for Fido. Trends Magazine
1999;15:30–33.
4. Marder A, Rogers M, Engel J. Prevalence of canine behaviors
in homes, in Proceedings. Annu Symp Anim Behav Res 2004;62–63.
5. American Animal Hospital Association. AAHA pet owner
survey results. Trends Magazine 1993;9:32–33.
6. American Pet Products Manufacturers Association.
JAVMA, Vol 229, No. 10, November 15, 2006

1999–2000 APPMA national pet owners survey. Greenwich, Conn:
American Pet Products Manufacturers Association Inc, 1999;26, 94.
7. American Pet Products Manufacturers Association.
2003–2004 APPMA national pet owners survey. Greenwich, Conn:
American Pet Products Manufacturers Association Inc, 2003;54, 104.
8. Adams GJ, Clark WT. The prevalence of behavioural problems in domestic dogs; a survey of 105 dog owners. Aust Vet Pract
1989;19:135–137.
9. Mertens PA, Dodman NH. The diagnosis of behavioral problems in dogs, cats, horses and birds—characteristics of 323 cases (July
1994–June 1995). Part 1: dogs. Kleintierpraxis 1996;41:197–206.
10. Appleby D, Magnus E, Bailey Q, et al. Data from the APBC annual review of cases, 1994–2003. Available at: www.apbc.org.uk/data.htm.
Accessed May 1, 2005.
11. Borchelt PL. Aggressive behavior of dogs kept as companion animals: classification and influence of sex, reproductive status
and breed. Appl Anim Ethol 1983;10:45–61.
12. Blackshaw JK. Abnormal behaviour in dogs. Aust Vet J 1988;
65:393–394.
13. Denenberg S, Landsberg GM, Horwitz D, et al. A comparison of cases referred to behaviorists in three different countries, in
Proceedings. In: Current issues and research in veterinary behavioral
medicine: papers presented at 5th International Veterinary Behavorial
Meeting. West LaFayette, Ind: Purdue University Press, 2005;56–62.
14. Fatjo J, Amat M, Ruiz de La Torre JL, et al. Small animal
behavior problems in small animal practice in Spain, in Proceedings.
Annu Symp Anim Behav Res 2002;55–56.
15. Knol BW. Behavioural problems in dogs. Vet Q 1987;9:
226–234.
16. Hart BL, Hart LA. Canine and feline behavioral therapy.
Philadelphia: Lea & Febiger, 1985;23–25.
17. Landsberg GM. The distribution of canine behavior cases at
three behavior referral practices. Vet Med 1991;86:1011–1018.
18. Wright JC, Nesselrote MS. Classification of behavior problems in dogs: distributions of age, breed, sex and reproductive status.
Appl Anim Behav Sci 1987;19:169–178.
19. Voith VL. Clinical animal behavior. Calif Vet 1979;33:21–25.
20. Voith VL. Clinical animal behavior: profile of 100 animal
behavior cases. Mod Vet Pract 1981;62:483–484.
21. Lund JD, Agger JF, Vestergaard KS. Reported behaviour
problems in pet dogs in Denmark: age distribution and influence of
breed and gender. Prev Vet Med 1996;28:33–48.
22. Analytical Software. Statistix 7: user’s manual. 7th ed.
Tallahassee, Fla: Analytical Software, 2000;130–131, 154, 163–165,
192–193, 255–257.
23. Martin P, Bateson P. Measuring behaviour: an introductory
guide. 2nd ed. Cambridge: Cambridge University Press, 1993;
145–147, 150.
24. Cameron AC, Trivedi PK. Regression analysis of count data.
Cambridge: Cambridge University Press, 1998;88–90.
25. Hosmer DW, Lemeshow S. Applied logistic regression. 2nd
ed. New York: John Wiley & Sons Inc, 2000;16–17, 39.
26. Horowitz LM. Elements of statistics for psychology and education. New York: McGraw-Hill Book Co, 1974;50, 365, 370.
27. Beaver BV. Clinical classification of canine aggression. Appl
Anim Ethol 1983;10:35–43.
28. Beaver BV. Profiles of dogs presented for aggression. J Am
Anim Hosp Assoc 1993;29:564–569.
29. Blackshaw JK. An overview of types of aggressive behaviour
in dogs and methods of treatment. Appl Anim Behav Sci 1991;30:
351–361.
30. Fatjo J, Amat M, Mariotti V, et al. Aggression in dogs: analysis of 761 cases, in Proceedings. Current issues and research in veterinary behavioral medicine: papers presented at 5th International
Veterinary Behavorial Meeting. West LaFayette, Ind: Purdue University
Press, 2005;251–254.
31. Guy NC, Luescher UA, Dohoo SE, et al. A case series of biting dogs: characteristics of the dogs, their behaviour and their victims. Appl Anim Behav Sci 2001;74:43–57.
32. Simpson BS. Treatment of separation-related anxiety in
dogs with clomipramine: results from a multicenter, blinded, placebo controlled clinical trial, in Proceedings. 1st Int Conf Vet Behav
Med 1997;143–154.
Scientific Reports: Retrospective Study

1597

SMALL ANIMALS

as the CUHA population, with a significantly greater
change seen in the ABC population; this difference was
most likely attributable to more sexually intact females
being evaluated at CUHA because of referrals for reproductive problems.
In the study reported here, certain diagnoses
occurred together more often than chance would predict. The practitioner could use this knowledge during
evaluation of the dog’s history to help focus questions
and uncover problems of which even the owner may
have been unaware. The highest number of combinations of diagnoses occurred within the category of
aggression, and the next most frequently occurring
group of combinations was diagnoses in the aggression
and anxiety categories. Owners with dogs with fear
aggression toward strangers should be questioned
specifically on issues of fear aggression toward family
members because these diagnoses are often associated.
Also, contexts and postures during aggressive incidents in the home should be clearly defined because
we found an association with fear in dogs with dominance-related aggression. Dogs that fight with other
dogs may also have issues in the home with owners
(dominance-related) or with strangers (territorial). We
found 6 pairs of aggression-anxiety diagnoses in at
least 6 dogs over the study. This is not surprising
because anxiety may lower a dog’s threshold for aggression.42,43 Because of this, dogs with aggression (dominance-related, fear towards strangers, interdog, and
territorial) should be observed carefully during the
consultation for signs of anxiety and inability to relax,44
and owners should be questioned for signs of separation anxiety or general anxiety in their dogs. Noise
phobia and separation anxiety also occurred together
more often than chance would predict. Such results
have been reported in 2 other studies.36,41 It is important
to keep in mind that these data represent only those
dogs referred to veterinary behaviorists and that breed
distributions reported in this study do not necessarily
reflect breed prevalence of behavioral problems.
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Aggression—a general term that includes all features of defense, threat, and attack behavior directed at people, animals, or things and excludes
all features of affiliative behavior.
People-directed
Owner-directed
Dominance-related aggression—formerly known as dominance aggression, also known as conflict-related, impulse/control, and status-related aggression; includes 2 or more of the following signs: growling, barking aggressively, blocking, snapping, snarling, lunging, and biting (dogs) or hissing, growling, and biting (cats) directed at owners or family members over control of resources such as
space, food, possessions, proximity to owner, or situations.
Aggression to children—includes 2 or more of the following signs: growling, barking aggressively, blocking, snapping, snarling, lunging,
and biting (dogs) or hissing, growling, and biting (cats) directed at familiar children.
Fear—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or hissing, growling, and biting (cats) directed at owners and accompanied by attempts to escape; fearful postures such as tucked tail,
crouched body, or supine with abdomen exposed; and flattened or pinned ears. This aggression may occur in any location, either on
or off the owner’s property or in both locations.
Herding—nipping, barking, and biting at the feet and ankles in an attempt to move owners in 1 direction.
Idiopathic—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or
hissing, growling, and biting (cats) directed at owners for which no medical or behavioral stimulus or cause has been discovered.
Irritable—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or hissing, growling, and biting (cats) directed at owners in response to a broad range of situations, such as stress, frustration, or pain.
Noise-triggered aggression—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, or
biting (dogs) or hissing, growling, and biting (cats) directed at owners that is solely initiated by a sound.
Pain-based—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or
hissing, growling, and biting (cats) that may be triggered by an action, either internal or external to the pet, that the pet perceives as
painful and that is directed at the owner.
Petting-induced aggression—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and
biting (dogs) or hissing, growling, and biting (cats) directed at a person after a certain number of pets to the animal’s head or body.
Play—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or hissing, growling, and biting (cats) directed at the owner or family members during a play session.
Predatory—stalking and hunting accompanied by attempts to kill or killing directed at owners, usually infants.
Redirected—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting directed
at the owner when a pet is prevented from pursuing aggressive behavior directed at another target.
Stranger-directed
Aggression to children—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or hissing, growling, and biting (cats) directed at unfamiliar children.
Fear—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or hissing, growling, and biting (cats) directed at strangers and accompanied by attempts to escape and fearful postures such as tucked tail,
crouched body or supine with abdomen exposed, and flattened or pinned ears. This aggression may occur in any location, either on
or off the owner’s property, or in both locations.
Idiopathic—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or
hissing, growling, and biting (cats) directed at strangers, for which no medical or behavioral stimulus or cause has been discovered.
Irritable—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or hissing, growling, and biting (cats) directed at strangers in response to a broad range of situations, such as stress, frustration, or pain.
Pain-based—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or
hissing, growling, and biting (cats) that may be triggered by an action, either internal or external to the pet, that the pet perceives as
painful and that is directed at a stranger.
Petting-induced aggression—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and
biting (dogs) or hissing, growling, and biting (cats) directed at a stranger after a certain number of pets to the animal’s head or body.
Play—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or hissing, growling, and biting (cats) directed at strangers during a play session.
Predatory—stalking and hunting accompanied by attempts to kill or killing directed at strangers, usually infants.
Redirected: includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or
hissing, growling, and biting (cats) directed at a stranger when a pet is prevented from pursuing aggressive behavior directed at
another target.
Territorial—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs)
directed at strangers on the owner’s property or what the animal considers to be the property.
Animal-directed
Fear—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or hissing,
growling, and biting (cats) directed at animals and accompanied by attempts to escape and fearful postures such as tucked tail,
crouched body or supine with abdomen exposed, and flattened or pinned ears. This aggression may occur in any location, either on or
off the owner’s property, or in both locations.
Intercat—includes 3 or more of the following signs: staring, blocking, hissing, vocalizing, stalking, swatting, lunging, and biting among 2
or more cats within a household or among cats from different households.
Interdog—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting among 2 or
more dogs within a household or among dogs from different households.
Interspecies—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or
hissing, growling, and biting (cats) directed at another species (exclusive of people) within the household or outside of the household,
exclusive of predation.
Play—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, or biting (dogs) or hissing,
growling, and biting (cats) directed at other animals, exclusive of people during a play session.
Predatory—stalking and hunting accompanied by attempts to kill or killing other animal species, exclusive of people.
Redirected—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting (dogs) or
hissing, growling, and biting (cats) directed at another animal when a pet is prevented from pursuing another aggressive behavior.
Thing-directed
Aggression to cars—includes 2 or more of the following signs: growling, barking aggressively, snapping, snarling, lunging, and biting
directed at parked or moving cars.
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Appendix
Definitions of behavioral diagnoses for cats and dogs (continued).
Anxieties—conditions resulting from the anticipation by the animal of danger or harm.
Anxiety-related pruritis—itching occurring during situations of stress, frustration, or conflict and having no medical cause.
Barrier frustration—inability to stay or be enclosed or confined in any way without extreme anxiety.
General anxiety—increased vigilance, motor activity, and autonomic activity that interfere with normal functioning.
Hyperattachment—remaining within sight or touch of the owner at all times.
Separation anxiety—includes 1 or more of the following signs: destructive behavior, vocalization, salivation, and elimination caused by physical or visual separation from the owner.
Travel anxiety—increased vigilance, motor activity, and autonomic activity during any type of travel.
Locomotor behavior—out of context, repetitive body movements that are difficult or impossible to interrupt and interfere with the animal’s normal routine.
Circling—repetitive walking or running in a circular pattern for no apparent reason.
Light chasing—following light from any source in attempt to catch it, such that normal function is interfered with.
Shadow chasing—following shadows produced by any source in attempt to catch them, such that normal function is interfered with.
Tail chasing—repetitive and excessive chasing of the tail that may or may not result in alopecia, abrasions, or ulcerations.
Ingestive behavior—out of context, repetitive oral movements that are difficult or impossible to interrupt and interfere with the animal’s normal
routine and abnormal appetite or abnormal ingestion of nonfood items.
Air biting—repetitive snapping at the air for no obvious reason, exclusive of normal activities.
Abnormal suckling—preference by an animal to suckle on a human finger, body part, or clothes.
Anorexia—loss or lack of the appetite for food.
Chewing telephone cords—repetitive chewing with the molars on telephone cord or wires.
Cloth chewing—repetitive chewing with the molars on cloth material.
Coprophagy—ingestion of feces.
Excessive chewing—repetitive mastication when there are no longer any food materials in the mouth.
Fabric licking—repetitive and excessive licking of cloth material.
Foraging—searching for food.
Hyperphagia—eating a greater than optimal quantity of food.
Pica—ingestion of a variety of nonfood items and not limited to 1 particular substrate.
Psychogenic polydipsia—drinking of excessive amounts of water because of stress and not because of a medical condition.
Wood chewing—repetitive chewing with the molars on wood or wooden material.
Wool chewing—repetitive chewing with the molars on woolen material.
Wool sucking—repetitive sucking on woolen material.
Self-directed aggression—repetitive oral or body movements that are self-afflicted, cause the animal severe harm, are difficult or impossible to
interrupt, and interfere with the animal’s normal routine.
Self-mutilation—repetitive and excessive actions that result in ulcerations, bruises, or abrasions.
Tail chewing—repetitive and excessive chewing of the tail that may result in alopecia, abrasions, or ulcerations.
Grooming behavior—out of context, repetitive self-grooming movements that may injure the animal but do not cause severe harm, are difficult or
impossible to interrupt, and interfere with the animal’s normal routine.
Lick granuloma—licking in excess of normal grooming that results in areas of alopecia and abrasion.
Licking—licking in excess of normal grooming that does not result in areas of alopecia.
Excessive grooming—hair-pulling, licking, or chewing in excess of normal grooming that results in areas of alopecia.
Fears—behaviors resulting from the avoidance of triggers such as people, other animals, situations, or activities that the animal perceives as
dangerous.
Fear of people
Fear of men—reluctance to be near or in the vicinity of men.
Fear of strangers—reluctance to be near or in the vicinity of an unfamiliar person.
Shyness—preferring to be alone and not interacting with the owners.
Fear of animals
Antisocial behavior—reluctance to be in the company of other members of the same species.
Fear of insects—reluctance to be near or in the vicinity of any type of insect.
Fear of other dogs—reluctance by a dog to be near or in the vicinity of other dogs.
Fear of situations
Agoraphobia—fear of open spaces.
Resistance to handling—fear or reluctance to being picked up, held, or handled by a person.
House soiling—the release or deposition of feces or urine in an indoor location that is unacceptable to the owner.
Elimination—normal amounts of urine or feces deposited outside of areas the owner considers acceptable and variable amount of urine
released during periods of excitement or while the animal is in any type of submissive posture.
Excitement urination—releasing small amounts of urine during periods of excitement.
Submissive urination—releasing small amounts of urine while in any type of submissive posture.
Urination and defecation—normal amounts of urine and feces deposited outside of areas the owner considers acceptable.
Defecation—normal amounts of feces deposited outside of areas the owner considers acceptable.
Urination—normal amounts of urine deposited outside of areas the owner considers acceptable.
Marking—depositing less than normal amounts of urine or stool in socially or olfactory important locations.
Urine marking—depositing less than normal amounts of urine on a vertical surface (spraying) or horizontal surface in socially or olfactory
important locations, in response to social or olfactory stimuli, or both.
Miscellaneous—behaviors with criteria that do not fit well into any of the listed categories.
Cognitive dysfunction—an age-related syndrome caused by degeneration in the brain and a decline in higher brain functions, causing a group
of signs such as disorientation, changes in interactions with owners, and changes in sleep-wake cycles and elimination patterns.
Depression—changes in appetite and sleep-wake cycle, often accompanied by social withdrawal.
Pseudocyesis—the condition of false pregnancy in which hormonal changes consistent with pregnancy result in similar behavioral changes.
Psychogenic salivation—salivating excessively because of stress and not because of a medical condition.
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Hyperesthesia syndrome—a poorly understood syndrome also known as twitchy cat disease, rolling skin disease, and feline neurodermatitis. Behaviors seen include rippling of skin, rolling on the floor, and self-directed mutilation; these behaviors are usually accompanied by
vocalization.
Phobias—an extreme fear response that is excessive and disproportionate to any real or potential threat or situation perceived as threatening.
Hysteria when approached—profound and extreme response to being approached by a person or another animal.
Noise phobia—profound and extreme response to noise other than thunder, resulting in escape, avoidance, and anxiety behaviors.
Panic attack—a profound response to a situation causing extreme anxiety.
Storm phobia—profound escape, avoidance, or anxiety behaviors in response to thunderstorms and their manifestations (rain, noise, lightning, darkness, wind, and changes in barometric pressure and ozone).
Sexual behavior—sexual activity that is either excessive or inappropriately directed.
Masturbation—self-manipulation of the genitals.
Mounting—thrusting the pelvis against animate or inanimate objects.
Unruly behavior—behaviors resulting from control and obedience problems, including medical causes for inadequate control.
Attention-seeking behavior—intrusive behavior initiated by the pet and continued until the pet has the owner’s attention. The behavior may
be active (such as jumping, vocalizing, pawing) or passive (such as staring, leaning against).
Destructive—destroys household property by digging, scratching, or chewing in presence or absence of owner.
Difficult to control—all situations in which the owner is unable to adequately control the dog, including jumping on people, running away, car
chasing, and pulling while on lead.
Hyperactive—unable to relax, high heart and respiratory rates, and high temperature at rest with little increase when exercised.
Hyperexcitable—being overly stimulated or excited by situations, people, or objects.
Roaming—leaving the property for extended periods before returning, usually for sex, food, or hunting prey.
Running away—escaping from the property.
Scratching destructively—use of the claws on a surface the owner considers undesirable.
Vocalization behavior—excessive annoying sounds emitted by the animal in play, excitement, greeting, social facilitation, and attention-seeking
behavior, but excluding vocalizations secondary to serious behavioral problems such as separation anxiety, aggression and cognitive
dysfunction.

Selected abstract for JAVMA readers from the
American Journal of Veterinary Research
Influence of halothane, isoflurane, and sevoflurane on gastroesophageal
reflux during anesthesia in dogs
Deborah V. Wilson et al
Objective—To determine whether maintenance of anesthesia with halothane or sevoflurane is associated with a lower incidence of gastroesophageal reflux (GER) than the use of isoflurane in dogs undergoing orthopedic surgery.
Animals—90 dogs.
Procedures—Dogs were evaluated during elective orthopedic surgery. Dogs with a history of vomiting or that had received any drugs that would alter gastrointestinal tract function were excluded
from the study. The anesthetic protocol used was standardized to include administration of acepromazine maleate and morphine prior to induction of anesthesia with thiopental. Dogs were allocated
to receive halothane, isoflurane, or sevoflurane to maintain anesthesia. A sensor-tipped catheter was
placed to measure esophageal pH during anesthesia. Gastroesophageal reflux was defined as an
esophageal pH < 4 or > 7.5.
Results—51 dogs had 1 or more episodes of acidic GER during anesthesia. Reflux was detected in 14
dogs receiving isoflurane, 19 dogs receiving halothane, and 18 dogs receiving sevoflurane. In dogs with
GER, mean ± SD time from probe placement to onset of GER was 36 ± 65 minutes and esophageal pH
remained < 4 for a mean of 64% of the measurement period. There was no significant association
between GER and start of surgery or moving a dog on or off the surgery table. Dogs that developed GER
soon after induction of anesthesia were more likely to regurgitate.
Conclusions and Clinical Relevance—Maintenance of anesthesia with any of the 3 commonly used
inhalant agents is associated with a similar risk for development of GER in dogs. (Am J Vet Res
2006;67:1821–1825)
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Definitions of behavioral diagnoses for cats and dogs (continued).

