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Companion Dog Temperament Traits
Linda P. Goodloe and Peter L. Borchelt
Animal Behavior Consultants

Owners rated their companion dogs (Canisfamiliarus) on the frequencyof occurrence
of 127 descriptions of behavior. We conducted an exploratory principal components
analysis of these behaviors for 2,018 participants that produced 22 interpretable
factors (or traits). Four related to aggression indicate that aggression is not a unitary
concept. Three factors relate to play and 3 describe vocal behavior. Regression
analyses examined the relation of sex and obedience training (OT) to factor scores.
Some unexpected relations between OT and factor scores were identified. Frequency
distributions for factor scores were positively skewed for undesirable traits and
negatively skewed for more desirable traits. Some common beliefs about companion
dog behavior problems, such as the relation between playing tug-of-war games and
aggression, are challenged. The identified factors provide some insight into the
structure of temperament in companion dogs and represent traits that can be measured
for individual dogs, although further refinement is needed.
There is a lack of empirically based data to inform discussions of temperament in
companion dogs (Goodloe, 1996). This vacuum of knowledge has been filled with
generalizations based on observational studies of wolves and subjective interpretations of companion dog behavior-most of this in the popular rather than
scientific literature. Behavior problems are a major cause of abandonment, euthanasia, and relinquishment of companion dogs to shelters (Patronek, 1996). An
empirically based description of the structure of companion dog temperament,
specifically the identification of traits (clusters of behaviors representing manifestations of underlying structural elements called factors), is needed as a first step in
understanding, evaluating, and predicting companion dog behaviors. Knowledge
of companion dog temperament structure will inform both the diagnosis and
treatment of behavior problems. Identification of traits and refining their definitions
will allow the development of instruments to measure these traits and their stability
Requests for reprints should be sent to Linda Goodloe, 345 West 70th Street, 6D, New York, NY
10023-3554.
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over time in individual dogs, increasing our ability to match successfully companion dogs and individuals or families seeking to adopt. Environmental variables
could then be evaluated for their effects on the expression of identified traits,
providing the possibility of manipulating these variables to enhance desirable traits
and minimize undesirable ones.
Factor analysis is a statistical technique that uses a correlation matrix of items
describing specific behaviors to identify clusters of behaviors related to each other.
Behaviors within a cluster are assumed to be manifestations of a single underlying
factor or trait. Factor analysis has been extensively used in the study of human
personality to identify traits from individual differences in behavior (Cattell, 1967;
Eysenck, 1967; Thurstone, 1967). Factor analysis also has been applied to the
behavior of dogs in attempts to identify dimensions of temperament and to contribute to understanding their genetic basis (Anastasi, Fuller, Scott, & Schmitt, 1955;
Cattell & Korth, 1973;Royce, 1955). In these laboratory studies, dogs raised under
controlled conditions were tested on a series of physiological and behavioral
measures. Behavioral factors were identified and, in the Cattell studies, breed
profiles were created (five different breeds were studied). In a test of a statistical
program for identificationof taxonomicrelationsfrom individualdata, factor scores
were able to provide fairly accurate categorization of subjects according to breed
(Cattell, Bolz, & Korth, 1973).The relation of these identified factors to companion
dog behavior is unknown. If these tests were duplicated using companion dogs, it
would still be necessary to correlate scores on these factors with more commonly
observed behaviors in order for these factors to have some meaning to people who
keep a dog in their residence (hereafter referred to as owners).
Goddard and Beilharz (1984) used more naturalistic measures of behavior in
their factor analytic study of fearfulness in potential guide dogs. The subjects, dogs
from a university colony, were transferred to the homes of volunteers where they
were raised (according to specific guidelines) from the age of 12 weeks to 12 or
more months, prior to guide dog training. Behaviors measured in the study are
familiar and relevant to guide dog work, such as walking on Ieash in quiet places
or in crowded shopping areas and exposure to sudden movements, loud sounds, or
novel objects. Although this sample may not be representativeof companion dogs,
the measured behaviors are commonly observed by owners. Factors identified in
this study, which described fearful behavior, thus have some relevance to companion dogs.
We use principal components analysis (PCA) in the present study to identify
traits (factors) and the behaviors that best predict these traits, from individual
variation in commonly observed behaviors in a large sample of companion dogs.
Our goal is to increase understanding of companion dog behavior by identifying
factors that can be used to describe individual dogs and that may eventually be used
as predictors of future behavior (e.g., aptitude for specific tasks, suitability for
adoption, and performance as service dogs).
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We used owners' ratings of the frequency of occurrence of specific described
behaviors of their companion dogs. This required a level of behavioral description
accessible to most owners (thus eliminating detailed descriptions of posture and
complex spatio-temporal sequences), yet specific enough to minimize owner
inferences of inner states. The behaviors and contexts described are those that could
be expected to occur in the life of a companion dog. We sacrificed the controlled
environment and precise behavioral definitions of previous studies to achieve more
readily interpretableresults, generalizable to a large population of companiondogs.

METHOD

Questionnaire
Item selection. There is a potentially infinite pool of items describing behaviors in different contexts.We selected items based on the variability of the behaviors
that we may expect to find across a large sample of dogs and those contexts in which
we may anticipate important individual differences to occur. For instance, a
behavior such as barking at strangers may be expected to occur differentially both
across dogs and for the same dog in different contexts.
We sent a list of approximately 150 proposed behavior descriptionsto 20 animal
behaviorists currently working with dogs, 135 breed clubs (list provided by the
American Kennel Club), and a large number of trainers. We also sent the list to
approximately 30 other interested and potentially helpful individuals who did not
fall into the previously mentioned categories. We requested feedback on both the
nature and inclusiveness of the items, and the contexts selected for specific
behaviors.Ten animal behaviorists, 17breed clubs, 12interestedand well-informed
individuals, and 3 dog trainers responded. The final list consisted of 127 described
behaviors of companion dogs.

Rating scale. For each item (behavior description), owners rated their dogs
on a 5-point Likert-type scale for frequency of occurrence ranging from 1 (never)
to 5 (always).NA (not applicable) was an alternative response for each question.
Owners were instructed to respond with NA if their dog was unable to exhibit the
behavior (due to age, illness, size, or other factors), if the dog had been trained to
exhibit the behavior (i.e., it did not occur spontaneously),if the dog had been trained
not to exhibit the behavior, or if the dog never had the opportunity to exhibit the
behavior.

306

GOODLOE AND BORCHELT

Downloaded by [the Bodleian Libraries of the University of Oxford] at 10:29 23 March 2015

Final instrument. The resulting questionnaire consisted of eight pages: one
page of instructions, one page for demographic information, and six pages of 127
items of behavior description. Pretrial testing indicated that the time required to
complete this instrument varied from 20 to 45 min.

Recruitment of Participants
Questionnaires were distributed in veterinary hospitals and clinics, in pet supply
stores, in city parks, and on the streets where individuals were walking their dogs,
at special dog-related events (dog walks, dog shows, lectures and seminars), and
throughout a social network of individuals working with dogs in various parts of
the United States. Most respondents took the questionnaire home to complete and
returned it by mail at their own expense.
High rates of return (often more than 50%) were associated with person-to-person contact at dogs walks and similar events where owners were approached when
in the company of their companion dogs. Questionnaires displayed with a sign
requesting participation in the study but no person-to-person contact, whether in
an animal clinic office or at a dog-related event, resulted in lower rates of return.
Our worst rate of return was 2 out of 500 sent for distribution at a state fair. We
distributed more than 15,000 questionnaires and received back about 2,100 (approximately 14%) of which 2,018 were acceptable. Primary reasons for disqualification were that respondents' dogs were younger than 1 year of age and owners
that "summed" descriptions of more than one dog in a single questionnaire.

Sample Description
Table 1 presents demographic characteristicsof the sample. Although we attempted
to obtain participants from a broad range of sources and geographic locations, this
is a convenience sample, and not a random sample.

Data Analysis
We conducted an exploratory factor analysis of 126 behavior descriptions. Items
73 ("Ignores or is aloof to unfamiliar male dogs") and 74 ("Ignores or ... female
dogs") were correlated (r = .91), so we eliminated Item 74. We used PCA with
oblique rotation for our final analysis. Another method of extraction, unweighted
least squares (ULS), using both oblique and orthogonal rotations, was used to test
the stability of the identified factors. To confirm the stability of the extracted factors
across sexes, we analyzed males and females separately. An additional PCA was
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done using dichotomized scores for all items because the distributions of some item
scores were very skewed. All methods produced essentially the same results with
only slight variations in factor loadings. The factor loadings presented are from the
total sample, using nondichotomized variables. Because of the likelihood of NA

TABLE 1
Characteristicsof Sample
Characteristics

Sexa
Male
Neutered
Intact
Female
Neutered
Intact
Purebred
Yes
No
Missing
Trained
Yes
No
Missing
Where obtained
Found as a stray
Shelterlpound
Pet store
Breeder
Friend/relative
Unknown origin
Other
Missing
Geographic distribution
New England
Mid-Atlantic
SoutNAtlantic coast
SoutNGulf coast
Midwest
North Plains/Northwest
Central Plains
CentraYGulf Coast
Southwest
Other & missing
Note. N = 2,018.
'Data missing for 18 dogs.
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responses for many items as a result of varied home environments, missing values
were deleted pairwise.
From the PCA, we identified 33 factors with eigenvalues greater than 1.
accounting for 62% of the total variance. The criteria for inclusion of an item on a
factor were a loading of at least .35 using PCA and a similar or better loading from
the ULS extractions. We eliminated factors with fewer than three items loading at
.35 or above (four factors) and those that were not easily interpreted (eight factors).'
This left 21 factors, accounting for 4 9 8 of the total variance.
The separate analyses of males and females and the ULS extraction produced
the same factors with two exceptions. A single factor for Barking was extracted
using PCA with males and females combined. However, two correlated factors for
Barking were identified using ULS and aiso using PCA when males and females
were analyzed separately. The same items that loaded on the s~nglePCA Barking
factor loaded on the two correlated factors, but with different orders of factor
loadings such that one was the inverted image of the other. Items related to barking
at moving objects loaded high on one factor (Barking 1) and low on the other. The
inverse was true for items related to barking at strangers (Barking 2). Later analysis
of the frequency distributions of factor scores and other considerations led us to
describe these factors separately.
Similarly, the two correlated factors, Play 1 and Play 2, from the PCA analysis
of the total sample, converged to a single factor in the separate analysis of males. but
not in the analysis of females. The ULS extraction produced two correlated factors.
We present both factors here. Thus, the total number of factors described is 22.
The dog owner's frequency rating for a particular item was standardized and
multiplied by the item factor score coefficient to produce an item score. The mean
item score, for items loading on a particular factor, provides the factor score for
each subject.
We examined the distribution of scores for each factor in this sample and
conducted regression analyses to explore the relation of sex and of obedience
training (OT) to factor scores. The questionnaire item relating to OT was worded
as follows: "Has your dog been to obedience classes or trained by a professional
obedience trainer?'Response options were yes or no.

Reliability
The accuracy of owners' ratings of their dogs was a source of error for these
measurements. We anticipated a given level of error due to the natural variation of
a dog's behavior in the presence of different family members. For example, a dog
may exhibit submissivebehavior to one member of the household, but not to others.

l~nformationabout the excluded factors can be obtaned from Linda Goodloe
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One family member may have more experience than others in walking the dog or
being present when the dog engages in activities outdoors.
To assess rater reliability, we obtained a sample of 22 pairs of observations,with
each pair consisting of two members of the same household, scoring the same dog.
Intraclass correlation coefficients were obtained for each of the 126 items. Ninetysix percent of the 126 items had coefficients greater than .6 (55% of the total had
coefficients greater than 3). Of the 11 items that had coefficients of less than .6,
four were descriptions of owner-directed behaviors, and four were descriptions of
aggression to other humans (two involved biting). Four items had reliability
coefficients of less than .5:
1. Item 64: Has bitten nonfamily child (not including play; r = .47).
2. Item 68: Steals toys, clothes, or other objects and guards them in a threatening manner (r = .43).
3. Item 72: Ignores or is aloof to an approaching unfamiliar person (r = .46).
4. Item 85: Tucks tail between legs andlor flattens ears when approached by
ownerlfamily member (r = .39).

RESULTS
We describe 22 identified factors. Factor score correlations indicate considerable
independence of factors but correlations exist within several subsets of factors:
aggression, barking, and play. OT is associated with factor scores for 14 factors,
and sex of dog is associated with scores on eight factors ( p < .01).
Clarification of Terms
Item score is the rating supplied by the owner for a particular item, standardized
and multiplied by the item factor score coefficient. (For PCA orthogonal rotation,
this is equal to the factor loading. With an oblique rotation it differs slightly.)
Factor score is the mean of the item scores. For an individual dog, the scores
for all items loading on an identified factor are summed. The mean of these scores
is considered to be the factor score. A mean is used so that an individual's scores
on different factors (that may differ in number of items) can be compared.
Factor scale is the list of items loading on a particular factor along with their
factor score coefficients from which the factor score is derived.
Identified Factors

Table 2 presents the 22 identified factors and the items loading on those factors.
Factor loadings, from PCA analysis, oblique rotation (delta value of .3) are in the
left-hand column. The number immediately preceding each description indicates

TABLE 2
Identified Factors
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Factor
Loading

Item and Number

Aggression to Family Member

.82
.75
.69
.69
.68
.66
.65

.64
.59
.44

57. Growls and/or bares teeth when hugged, pulled, or restrained by owner.
59. Growls and/or bares teeth when picked up, held, or rolled over by ownerlfamily
member.
56. Growls and/or bares teeth when disciplined (verbal or physical) by ownerlfamily
member.
51. Growls and/or bares teeth when ownerlfamily member reaches to pet.
55. Growls and/or bares teeth when disturbed while resting by ownerlfamily member.
58. Growls and/or bares teeth when groomed, bathed, or wiped by ownerlfamily
member.
60. Growls and/or bares teeth when stared at or stoodnoomed over by ownerlfamily
member.
62. Has intentionally bitten ownerlfamilymember (not including play).
53. Growls and/or bares teeth when ownerlfamily member approaches dog's food or
tries to take food away.
68. Steals toys, clothes, or other objects and guards them in a threatening manner.

Aggression to Strangers

.85
.84
.83
.74
.62
.54
.53
.51
.50

50. Growls and/or bares teeth at home when an unfamiliar person approaches.
49. Growls andlor bares teeth away from home when an unfamiliar person
approaches.
52. Growls and/or bares teeth when an unfamiliar person reaches to pet.
61. Growls and/or bares teeth when an unfamiliar person approaches, reaches for, or
touches ownerlfamily member.
114. Accepts being petted by unfamiliar persons.
48. Growls and/or bares teeth at home when an unfamiliar dog approaches.
47. Growls and/or bares teeth when away from home when an unfamiliar dog
approaches.
-69. Displays friendly tailwagging when greeting an unfaniliar person.
63. Has intentionally bitten adult nonfamily person (not including play).

Aggression to Unfamiliar Dogs

.83
.82
.79
.77
.57
.48
.46

93. Initiates fights with unfamiliar male dogs.
94. Initiates fights with unfamiliar female dogs.
47. Growls andlor bares teeth when away from home when an unfamiliar dog
approaches.
48. Growls and/or bares teeth at home when an unfamiliar dog approaches.
65. Has bitten another dog.
54. Growls and/or bares teeth when another dog or cat approaches dog's food or tries to
take food away.
70.Displays friendly tailwagging when greeting an unfamiliar male dog.

Factor
Loading

Item and Number

Downloaded by [the Bodleian Libraries of the University of Oxford] at 10:29 23 March 2015

Biting

.72
.58
.39
.35
.36

64. Has bitten nonfamily child (not including play).
63. Has intentionally bitten adult nonfamily person (not including play).
115. Is gentle with small children.
62. Has intentionally bitten ownerlfamily member (not including play).
65. Has bitten another dog.

Barking 1

.71
.78
.66
.76

4. Barks at moving objects such as bicycles, children running, or joggers when outside,
away from home, and unleashed.
1. Barks at mcving objects such as bicycles, children running, or joggers when at home
and outside in yard (not on leash).
2. Barks at moving objects such as bicycles, children running, or joggers when on leash.
3. Barks at moving objects outside such as bicycles, children running, or joggers when
dog is at home and inside house or apartment.

Barking 2

.77
.72
.68
.76
.67

6. Barks at outside noises when dog is inside house or apartment.
7. Barks when inside house or apartment and an unfamiliar person enters.
5. Barks at knock on door or doorbell when inside house or apartment.
3. Barks at moving objects outside such as bicycles, children running, or joggers when
dog is at home and inside house or apartment.
8. Barks when outside home and an unfamiliar person approaches.

Separation Vocalization

.83
.82
.47
.42

9. Barks, whines, or howls when inside house or apartment because owner(s) absent.
11. Barks, whines, or howls when ownerlfamily member leaves.
10. Barks, whines or howls when ownerlfamily member comes home.
27. When in car, whines, pants, andfor paces when left alone.

Play 1
.79
.74
.72
.68
.68
.64
.58

32. Tries to initiate play by bringing "toys" to ownerlfamily member.
14. Chases after thrown object such as a stick, ball, or toy.
15. Chases after thrown object such as a stick, ball, or toy, and returns with it to owner.
44. Has favorite toys or objects and keeps them a long time.
28. Carries objects such as toys, sticks, or leash in mouth.
35. Plays alone with toys.
33. Plays "tug of war" with people.

Play 2
.71
.68
.68
.56
.41
.40

41. Growls during play.
40. In play. vigorously shakes toys.
33. Plays "tug of war" with people.
34. Plays "tug of war" with other dogs.
32. Tries to initiate play by bringing "toys" to ownerlfamily member.
43. Chews up and/or destroys most toys.

(Continued)

TABLE 2 (Continued)

Factor
Loading

Item and Number
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Play 3
.73
.54
.46
.38

39. Gets bored quickly in play alone with toys.
36. Plays with toys only when ownerlfamily member present.
38. Gets bored quickly in play with ownerlfamily member.
35. Plays alone with toys.

Fear or Avoidance of Strangers
.85
.83
.66
.55
.52
.46
.42

108. Avoids or is fearful of unfamiliar persons (adults).
109. Avoids or is fearful of unfamiliar children.
84. Tucks tail between legs and/or flattens ears when approached by an unfamiliar person.
114. Accepts being petted by unfmiliar persons.
110. Avoids or is fearful of nonthreatening unfamiliar dogs.
69. Displays friendly tailwagging when greeting an urgamiliar person.
115. Is gentle with small children.

Friendliness
.75
.71
.54
.SO

70. Displays friendly tailwagging when greeting an unfamiliar male dog.
71. Displays friendly tailwagging when greeting an unfamiliar female dog.
69. Displays friendly tail wagging when greeting an unfamiliar person.
37. Plays with most other nonfamily dogs.

Affiliation
.83
.78
.68

97. When resting during the day, stays near ownerlfamily member when possible.
98. In houselapartment. follows ownerlfamily member from room to room.
96. Prefers to sleep with (on bed) or near ownerlfamily member at night.

Compliance
.69
.68

123. Desires to please ownerlfamily member.
121. Is sensitive to nonverbal signals from owner.

.66

116. Comes readily to owner's call.

Submission
.79
.72
.70
.50
.50
.46

81. Crouches andlor rolls over and/or urinates when approached by an unfamiliar person.
80. Crouches and/or rolls over and/or urinates when approached by an unfamiliar dog.
82. Crouches and/or rolls over andlor urinates when approached by owuer/family member.
83. Tucks tail between legs and/or flattens ears when approached by an unfamiliar dog.
84. Tucks tail between legs andlor flattens ears when approached by an unfamiliar person.
85. Tucks tail between legs and/or W e n s ears when approached by ownedfamily member.

Predation
.89
.82

18. Chases and has caught other animals such as birds, squirrels, cats, rabbits, or mice.
19. Chases and has caught and killed other animals such as birds, squirrels, cats, rabbits
or mice.

Factor
Loading
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.62
.50

Item

20. Chases and has caught other animals such as bids, squirrels, cats, rabbits, or mice
and carried them uninjured.
17. Chases other animals such as birds, squirrels, cats, rabbits, or mice.

Destruction
.78
.77
.58
.53
.41

45. Destroys household objects by chewing, digging, or scratching when owner(s) absent.
46. Destroys household objects by chewing, digging, or scratching when owner(s) at home.
43. Chews up andlor destroys most toys.
67. Steals toys, clothes, or other objects and plays with them.
119. If confined (in a room, house, or yard) tries to escape by digging or scratching.

Digging or Burying
.84
.74
.60

30. Buries or tries to bury objects such as toys or bones outside house or apartment.
29. Buries or tries to bury objects such as toys or bones inside house or apartment (e.g.,
under carpet, cushions, clothing).
31. Digs holes in dii or sand.

Eating Sensitivity
.73
.69
.66

102. Is a "fussy" or "picky" eater.
105. Gulpsfood or eats quickly.
104. Won't eat when left alone.

Male-Related Behaviors
76. Urine marks-small puddles, leg lift, multiple locations--(not due to medical
.80
problem) outside house or apartment.
78. Lifts leg when urinating.
.77
.52
91. Sniffs frequently (every few meters) on walks.
Mounting Other Dogs
.77
.76
.40

86. Attempts to mount nonfamily female dogs.
87. Attempts to mount nonfamily male dogs.
95. Is mounted by nonfamily dogs (apart from appropriate mating).

Mounting Objects Other Than Dogs
.75
.73
.60

89. Attempts to mount adult humans.
90. Attempts to mount children.
88. Attempts to mount objects (e.g., toys, blankets, furniture).

Note. Items loading with opposite sign are set in italics.

the number of that item on the questionnaire. To accompany descriptions of each
identified factor, Table 3 presents the factor score correlations(ratherthan the factor
correlations). Moderate correlations are shown among the four aggression-related
factors, and higher correlations are shown between two play-related factors and
between the barking factors. Different methods of creating factor scores resulted
in differences in the magnitude of the correlations that were obtained. For example,
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TABLE 3
Factor Score Correlations

1. Aggression to Family Member
2. Aggression to Strangers
3. Aggression to Unfamiliar Dogs
4. Biting
5. Barking I
6. Barking 2
7. Separation Vocalization
8. Play 1
9. Play 2
10. Play 3
11. Fear or Avoidance of Strangers
12. Friendliness
13. Affiliation
14. Compliance
15. Submission
16. Predation
17. Destruction
18. Digging or Burying
19. Eating Sensitivity
20. Male-Related Behavior
2 1. Mounting Other Dogs
22. Mounting Objects Othcr Than Dogs

1.00

-.09'
-.07
-.21'
.21*
.05
.16'
.09*
.05
.12*
.OX*
.24*

.39*
1.00

-.46'
.03
-.06
.14'
.12*
.12*
.lo*
.08
.12*
.03
.II*

.26'
.63'
1.00

-.46'
-.01
-.09'
.06

.19'
.lo4
.13*
.OO
.14*
.08
.07

.46*
.60*
.43*
1.00

-.23*
-.05
-.12'
.20'
.17*
.14*
.lo*
.07
.08*
.08
.14*

.15'
.34*
.28*
.218
1.00

-.20*
.04
-.08
.08
.15*
.09'
.lo*
.-.02
-.04
-.03
.07

.16*
"39'
"25'
"19'
.73'
1.00

-.23*
"10'
.02
.05
.08
.06
.06
-.01
.02
-.06
.06

.20'
.20'
.12*
.13
.la*
.21°
1.00

-.06
.15*
-..08'
.09*
.01
.25'
.08*
"09'
.lo'
.05
.13*

-.04
-.01
-.05
-.06

-.a
.06
.02
1.00

.15*
.14*
.17*
.03
-.02
.15*
.06
.01
.OO
.02
.05

" l3*
"16'
. 12.'

.ma
.IS"
.17*
.17'
.47*
1.00

.06
.12*
-.02
.07
.06
.33'
.14*
.01
.I I'
.II*
.15'

.07
.04
.08
.03
"05
.05
.05
-.34'
42'
1.OO
-.09*
-.03
-.12*
.O1
.03
-.05
-.04
.05
.07
.W

.00

.IS*
.43*
.22*
.32'
.22*
.24*
.13*

-.w'
-.01
.lo*
1.00
-.42'
.01
-.06
.34*
.W
.03
.06
.14'
-.04

-.07
.05
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unit weighting produced higher correlations where correlations existed than those
obtained when using factor score coefficients to determine item scores. However,
there was consistency concerning the presence or absence of relations among factor
scores whatever scoring method was used. Thus, the values of the factor score
correlations must be considered approximate.

Aggression to Family Member, This trait is described by aggressive responses to handling or discipline by the owner, and aggressive guarding of food or
other objects. The aggression is directed only at afamily member. Items that involve
aresponse to unfamiliar persons or dogs do not load on this factor. The items loading
on this factor are consistent with a group of behaviors described by applied animal
behaviorists and others working with dogs as dominance aggression,
Table 3 shows a moderate correlation of Aggression to Family Member with
Biting, low correlations with the two following aggression factors, and low or no
correlations with other factors.
Aggression to Strangers. Threat or aggression to approaching strangers,
primarily human, characterize this factor, which shows a low positive correlation
with Aggression to Family Member and a much stronger positive correlation with
the factors Aggression to Unfamiliar Dogs and Biting. There is also a moderate
negative correlation of this factor with Friendliness,a moderate positive correlation
with Fear or Avoidance of Strangers (these other factors described below), and little
or no correlation with the remaining factors.
Aggression to Unfamiliar Dogs. This factor describes aggression exclusively to unfamiliar dogs. At least two behaviors are involved: initiation of
aggressive encounters and reactive behavior to being approached. Scores on this
factor show a moderate negative correlationwith Friendliness,apositive correlation
with Biting, a higher positive correlation with Aggression to Strangers, and little
relation to the remaining factors.
Biting. The preceding factors indicate specificity of object of aggression.
Items on this factor include biting family members, biting unfamiliar humans (both
adults and children), and biting other dogs. Biting shows positive correlations with
the three preceding aggression factors. The item with the highest loading on Biting
(Item 64: "Has bitten nonfamily child [not including play]") has a factor loading
of .28 on Aggression to Strangers and .36 on Aggression to Family Member (the
latter was true only of the PCA analysis; a much lower loading was shown in the ULS
analysis) and thus fell outside of our criteria for inclusion on those factors. Biting
appears to be a unique factor involved in aggressive encounters in a variety of contexts.
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The distribution of factor scores for Biting has the strongest positive skew of all
identified factors. More than 50% of participants responded with never to all five
items.
Barking I and Barking 2, The factor loadings for the two barking factors
shown in Table 2 are from the single Barking factor extracted with PCA. However,
the items are presented in descending order of factor loadings from the ULS
extraction, which produced two separate factors.
Figure 1 presents the distributions of factor scores for both barking factors.
Although highly correlated, these factors have very different distributions. For
Barking 1,22%of participantsanswered never for all four items and are represented
by the leftmost bar of the top graph, producing a bimodal distribution. The
remaining portion of the curve is positively skewed.
For Barking 2 there is a slight peak of nonbarkers to the left but the remainder
of the distribution shows a negative skew. The clear difference in shape of the
distributions of Barking 1 and Barking 2 supports division into two separatefactors.
The two correlated factors represent different contexts: barking at moving
objects for Barking 1 and barking at noises and unfamiliar persons (watchdog
barking) for Barking 2. Barking 1 and, to a greater extent, Barking 2 show moderate
correlations with Aggression to Strangers, a very low correlation with Biting, and
little or no correlation with the remaining factors.
Separation Vocalization. The items loading on this factor describe vocalization related to the owner or family member's departure, absence, or return. This
factor shows little correlation with the two preceding factors describing vocal
behavior or with any other factor.
Play I and Play2. Play 1 is characterized by high loadings for items describing carrying toys to owner to initiate play, chasing and retrieving thrown
objects, and demonstrating an attachment to toys. Play 2 contains items describing
rough play, accompanied by growling, and shaking and chewing of toys. Play 2
shows a low positive correlation with Destruction. Item 33 (''plays tug-of-war with
people") loads on both factors, but has the highest loading on Play 2. Item 32 ("tries
to initiate play by bringing toys to owner or family member"), is the highest loading
item on Play 1 and has a much lower loading on Play 2. Neither Play factor shows
a relation with any aggression factor.
The distributions of factor scores for both play factors are shown in Figure 2.
The Play 1 distribution is negatively skewed while the distribution for Play 2, with
a very slight positive skew, approximates a normal distribution.
Play 3. This factor is characterized by a dog's quickly becoming bored in
play, either with self, owner, or family member. However, this is not just a negative
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FIGURE 1 A comparison of factor score distributions for the
two barking factors.

version of either of the aforementioned play factors as seen by the low negative
correlations of this factor with Play 1 and Play 2.

Fear or Avoidance of Strangers. A fearful or avoidance response to unfamiliar persons (adult or child) or dogs characterizes this trait. A posture with
tucked tail and ears back, considered an expression of submissive behavior, is
identified with this factor, while crouching and rolling over or urinating, considered expressions of more extreme submissive behavior, are not. A moderate
positive correlation exists between scores for Fear or Avoidance of Strangers and
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Play 1

Factor scores

Play 2

Factor scores
FIGURE 2 A comparison of factor score distributions for the
factors Play 1 and Play 2.

for Submission, and a slightly higher positive correlation is seen between Fear or
Avoidance of Strangers and Aggression to Strangers. Only a moderate negative
correlation is seen with Friendliness, indicating that these two factors are not
mutually exclusive.

Friendliness. This factor is characterized by friendly greetings to strangers,
both human and canine, and play with other dogs. Friendliness shows a moderate
negative correlation with Aggression to Strangers,Aggression to Unfamiliar Dogs,
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and Fear or Avoidance of Strangers and little or no correlation with any of the other
factors, including Affiliation.
Affiliation. The three items loading on this factor describe attempts by the dog
to remain in proximity to the owner or family member within the home. This factor
shows very little relation to any other factors.
Compliance. Two items describe responsiveness to verbal or nonverbal
signals from the owner or family member, and the other item represents undescribed
behaviors that lead the owner to infer the dog's "desire to please" (Item 123).
Compliance shows very slight negative correlations with Aggression to Family
Member and Destruction. Compliance also shows no relation to Submission.
Submission. This factor is defined by crouching, rolling over, and urinating
(a behavior sequence identified as a submissive response) or tucking the tail
between the legs and flattening ears (considered a less extreme submissive response). The three different contexts presented (approachesby unfamiliar humans,
unfamiliar dogs, and the owner or a family member), show equal strength in their
association with this factor.
Submission shows a very low positive correlation with Aggression to Family
Member and Biting, a moderate correlation with Fear or Avoidance of Strangers,
and little or no relation to the other factors.
Predation. Chasing and catching another animal defines this factor. There is
content overlap among these items. Approximately 75% of dogs were reported to
chase other animals (see Item 17) with a frequency greater than rarely. However
only 16%of dogs were reported to have caught prey objects (with frequency greater
than rarely). The interitem correlation between Items 19 (''has caught and killed ... ")
and 20 ("has caught ... and carried them uninjured") is arather low (.3 I), suggesting
that these behaviors are more likely to be mutually exclusive rather than alternative
strategies in the same dog. Of 210 dogs reported to have carried them uninjured or
killed with a frequency greater than rarely,only 30 (14%) reported positively on
both. For the 1,883 dogs reported to have had the opportunity to chase, catch, and
kill other animals, 1,587 owners (84%) reported never.
Play 1, which is characterized by a dog chasing after thrown objects (retrieving them and carrying objects in the mouth), shows no correlation with this
factor. Item 40 from Play 2 ("vigorously shakes toys"), which is often interpreted as a playful expression of a component of predatory behavior, does not
load on this factor. Predation factor scores show a very low positive correlation
with Aggression to Unfamiliar Dogs and Biting and little or no relationship to
any other factors.
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Destruction. Four of the five items loading on this factor involve destruction
of property, but Item 67 ("steals toys, clothes, or other objects and plays with them")
may or may not involve destruction.With the exceptionof a low positive correlation
with Play 2 with which it has in common Item 43, this trait shows little relation to
any other factors. Item 67 has a low loading on Play 2 (insufficient to meet our
criteria for inclusion on that factor), no loading on Play 1, and is therefore more
related to other destructive behaviors than to the identified play factors. This latter
item also shows little relation with another item involving stealing, Item 68 from
Aggression to Family Member ("steals and guards"; interitem correlation between
Items 68 and 67, r = .29).
Digging or Burying. Burying behavior both inside the home, where it usually
is destructive, and outside the home, are shown to be expressions of the same factor.
A low correlationwith Predation is the strongestrelation with any other factor scale.
(The second order factor analysis of factor scores combined Predation and Digging
or Burying on a single factor.)
Eating Sensitivity. These items describe a fussy and deliberate eater and this
factor shows little relation to any other factor.
Male-Related Behaviors. Urine marking and leg lifting are behaviors typical of intact male dogs. However, this factor was also extracted from the sample
consisting only of female dogs. Identification of this factor allows us to examine
the relation between this constellation of behaviors and other factors.
Distributions of factor scores are shown separately for females and males in
Figure 3. The distribution for females shows a positive skew, while the distribution
for males has a negative skew. This factor scale has only a moderate correlation
with Mounting Other Dogs and is not associated with other factors.
Mounting Other Dogs, The correlation between Items 86 ("attempts to
mount nonfamily female dogs") and 87 ("attempts to mount nonfamily male dogs")
is .79. This factor includes items describing both mounting and being mounted.
Mounting behavior is usually associated with intact males. However, this factor
was also identified in the separate analysis of female dogs. In certain contexts,
mounting behavior is also considered an expression of dominance. However,
Mounting Other Dogs shows no relation to the aggression factors.
Mounting Objects Other Than Dogs. This factor, describing mounting
behavior directed both to humans and to objects, but not to other dogs, shows only
low correlation with Mounting Other Dogs and a lower correlationwith Aggression
to Family Member.
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Regression

Table 4 presents the results of the regression analyses. Columns are defined as
follows: B represents the partial regression coefficient, SE B is the standard error
of the partial regression coefficient, beta is the standardized regression coefficient,
and p is the level of significance. The two independent variables were entered
simultaneously into the equation.

Factor scores and sex. As expected, males were much more likely to have
high scores on Male-Related Behaviors and the two mounting factors. Males were
also more likely to score higher on Aggression to Family Member. Females were
strongly associated with higher scores on Submission and moderately associated
with higher scores on Predation and Fear or Avoidance.
Factor scores and obedience training. Association of factor scores with
OT is shown on the right in Table 4. For the four factors related to aggression, all
showed lower scores associated with OT, with the greatest decrease associated with
Aggression to Strangers and the least difference associated with Aggression to
Unfamiliar Dogs. For vocal behaviors, OT was associated with decreased scores
for Separation Vocalization (providing the strongest association of any factor with
OT) and, to alesser extent, decreased scores for the two barking factors. Differences
between Play 1 and Play 2 are seen for association of factor scores and OT. OT is
associated with higher scores on Play 1,which includes behaviors desirable to most
dog owners, and lower scores on Play 2 (rough play behaviors), which can be less
desirable to some dog owners. Other traits often considered undesirable by dog
owners-digging, burying, and destruction-also show lower factor scores associated with OT. By contrast, Friendliness and Compliance, both highly desirable
traits, show OT associated with higher scores although the effect sizes are small.
Eating Sensitivity, a trait usually considered undesirable, also shows lower scores
associated with OT. Those few factors for which scores show no association with
OT are Play 3, Affiliation, Submission, and Predation.
Skewness

Figure 4 presents the distribution of skewness for score distributions of all factors,
in descending order. Factors representing what can be considered undesirable
behavior traits, such as aggression or destruction in companion dogs, have positively skewed score distributions, indicating low frequencies of high scores for
these factors. Biting, probably the most undesirable of all the identified factors for
a companion dog, tops the list. Those few factor scales that produce negatively
skewed score distributionscontain what most dog owners would consider desirable
traits, such as compliance, affiliation, and playfulness.
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DISCUSSION
Methodological and Sample Concerns
The 126items (behavior descriptions)used in this study were chosen for companion
dogs living in a home with their owner or owners. For dogs in other environments
(e.g., a kennel or in the wild), most of these items would be inappropriate. For each
of these latter instances, a very different set of items would be needed and different

~
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Sexa

B

SEB

P

P

B

SEB

F

P

Aggression to Family Member
Aggression to Strangers
Aggression to Unfamiliar
Dogs
Biting
Barking l
Barking 2
Separation Vocalization
Play l
Play 2
Play 3
Fear or Avoidance of
Strangers
Friendliness
Affiliation
Compliance
Submission
Predation
Destruction
Digging or Burying
Eating Sensitivity
Male-Related Behaviors
Mounting Other Dogs
Mounting Other Objects
aMale= 1; female = 2. b ~=o0; yes = 1
p < .01.

factors would be identified. The factors we have identified in this study are
applicable only to adult companion dogs living in homes.
Our factors are very different from factors identified under carefully controlled
conditions on kenneled laboratory dogs (Anastasi et al., 1955; Cattell & Korth,
1973;Royce, 1955).There is no simple way to relate those previous findings to our
results. The domains of temperament that emerge from each study are wholly
dependent on the choice of specificbehaviors measured. It is not helpful to consider
one approach to temperament superior or more fundamental than another. Any
identified factor is helpful only to the extent that it helps us understand behaviors
of interest.
An advantage of our approach is that the items of behavior description are easily
understood by most dog owners. Using scores on these factors, we can obtain ratings

Skewness of Factor Score Distributions
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FIGURE 4 A comparison of skewness for factor score distributions of the 22 factors described.

for many companion dogs without the need for specially trained observers. A
corresponding disadvantage is the absence of precise behavioral descriptions to
minimize inference of behavior states and the absence of controlled conditions,
both of which can contribute to measurement error.
Ours is not a random sample. We have broad geographic representation, but a
large proportion of participants comes from the mid-Atlantic states. Due to the fact
that most of the sample was gathered at events or through organizations related to
dogs, recruited dog owners are likely to be more involved in the "dog world," and
therefore may be more knowledgeable about dogs in general than the average dog
owner. A large proportion of dogs in the sample had some experience with OT.
Owners were willing to fill out a lengthy questionnaire and return it at their own
expense, often accompanied by pictures, extended descriptions of their dogs, and
requests for feedback on study outcome.
Although both geographic location and greater owner knowledge and involvement with companion dogs could modulate the frequency of some behaviors, it is
less likely that this difference would alter the relations among behaviors.
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Aggression
Aggression is not a single general trait. Aggression in companion dogs has been
classified into numerous categories that differ in their targets, behaviors displayed,
and, particularly, contexts (Borchelt, 1983; Voith & Borchelt, 1982). The first four
factors of Table 2 describe moderately interrelated,but independent, categoriesthat
lend support to previous classification schemes. The interrelations among factors
can elucidate how each category of aggression relates to others and to nonaggressive
behaviors and to other variables such as sex and obedience training.

Dominance aggression. Items loading on the factor Aggression to Family
Member are identical to symptoms described for the clinical diagnosis of the
problem behavior "dominance aggression" (Borchelt, 1983; Crowell-Davis, 1991;
Line & Voith, 1986;Voith & Borchelt, 1982). In addition to validating the construct
of dominance aggression, this factor clarifies the relation of dominance aggression
to some behaviors previously thought to be associated with this trait. For instance,
many trainers advise dog owners to avoid play games like tug-of-wx, in the belief
that such competitive interactions can encourage dominance aggression (Kilcommons, 1992). However, Item 33 ("'plays tug-of-war with people"), which loads on
both play factors, does not load on this factor. None of the play factors, including
Play 2 (rough play), shows any relation to Aggression to Family Member.
Another behavior commonly believed to be associated with encouraging the
expression of dominance in companion dogs is allowing the dog to sleep in the
bedroom or on the bed of the owner or family member (Grognet & Parker, 1992).
Due to the fact that Aggression to Family Member sometimes occurs when they
attempt to move the dog from a bed or other desired resting place, it has been
inferred that allowing the dog to occupy this place has some causal role in the
development of dominance aggression. Item 96 ("prefers to sleep with [on bed] or
near owner or family member at night") does not load on this factor (instructions
advised owners to check NA if their dog did not have the opportunity to perform
the behavior, to eliminate those dogs who were not allowed to sleep with or near
family members). Our findings indicate that allowing a dog to sleep on or near a
family member's bed is not associated with expression of this factor, even though
that setting may be the context for an aggressive encounter if this trait is expressed
in a particular dog.
Mounting behavior has also been associated with expressions of dominance in
domestic dogs and other canids (Fox, 1971). An attempt to mount humans
(specifically mounting legs of family members) has been mentioned as a possible
symptom of dominance aggression (Crowell-Davis, 1991). The factor, Mounting
Objects Other Than Dogs, shows a low but positive correlation with Aggression
to Family Member, whereas Mounting Other Dogs shows none. However, the
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factor loading for Item 89 ("attempts to mount adult humans") on Aggression to
Family Member is .17 and the factor loading for Item 90 ("attempts to mount
children") is .15. Mounting humans is thus not a good indicator of Aggression to
Family Member.
Item 68 ("steals toys, clothes, or other objects and guards them in a threatening
manner") is related to only one other factor, Biting, where the loading is .32, just
below our criterion for inclusion. This item is not related to either of the play factors
discussed later. Item 67 ("steals toys, clothes, or other objects and plays with them7')
loads .07 on Aggression to Family Member. Stealing food has been proposed as an
expression of dominance aggression (Landsberg, 1990). Item 66 ("steals food from
the table or counter") loads .05 on this factor. Thus, only stealing and guarding,
rather than stealing behavior alone, is associated with Aggression to Family
Member.
Owners often interpret destructive behavior anthropomorphically as an expression of anger directed toward the owner. Destructive behavior has also been
postulated as an expression of dominance aggression (Landsberg, 1990). The
Destruction factor does not correlate with Aggression to Family Member and none
of the destructive behaviors load on this factor.
Regression analysis indicates that males are more likely to exhibit Aggression
to Family Member than females. This is consistent with previous reports of
dominance aggression in clinical practices (Borchelt, 1983; Line & Voith, 1986;
Voith & Borchelt, 1982) Also, Borchelt (1983) found intact males more likely to
exhibit this kind of aggression than castrated males in a sample of dogs presented
for treatment of dominance aggression. Spayed females have been found more
likely than intact females to show dominance aggression (Borchelt, 1983; Borchelt
& Voith, 1996b; O'Farrell & Peachy, 1990). We examined males and females
separately and found that mean factor scores for neutered and intact males were not
significantlydifferent, contrary to Borchelt's (1983) findings. However, his sample
consisted entirely of dogs presented for the problem of dominance aggression,
whereas our highly skewed factor score frequency distribution indicates that very
few dogs in our sample had high scores for this trait. There is a very low correlation
of this factor with Male-Related Behaviors. However, the mean score for spayed
females was significantly higher than that for intact females, which is consistent
with findings of Borchelt (1983) and O'Farrell and Peachy (1990).

Aggression to unfamiliar humans and dogs. Aggression to the approach
of an unfamiliar person or dog can be protective, territorial, fear-related, or a
combination of these (Borchelt, 1983; Borchelt & Voith, 1982). Aggression diagnosed as fear-related is usually accompanied by postural indications of fear, such
as tucked tail and ears back (also considered elements of a submissive response).
Item 84 ("tucks tail between legs and/or flattens ears when approached by an
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unfamiliar person") has a loading of only . l l on Aggression to Strangers. There is
a correspondinglack of aggression-related items on Fear or Avoidance of Strangers.
These two scales are correlated .43, less than expected, suggesting that fear-related
aggression is not a major component of Aggression to Strangers. In clinical cases
of aggression to strangers, dogs that are clearly protective may also display some
postural, contextual, or both of these indications of fear and, in some cases, it is not
possible to unambiguously classify the aggression as protective or fear-related.
Item 61 ("growls andlor bares teeth when an unfamiliar person approaches,
reaches for, or touches ownerlfamily member") has a high loading on Aggression
to Strangers. Inclusion of protective behavior in this factor is supported by a
moderate correlation with Barking 1 (.34) and Barking 2 (.39). Items 6,7, and 8 of
Barking 2 describe behaviors that typically occur during protective aggression.
Unlike Aggression to Strangers, which consists of items describing reactions to
the approach of unfamiliar persons and dogs, the highest loading items on Aggression to Unfamiliar Dogs describe initiation of aggressive action against unfamiliar
dogs. The low correlation of this factor with Fear or Avoidance of Strangers
(compared to the moderate correlation of the fear or avoidance factor with Aggression to Strangers) suggests that aggression to strangers is more likely to be reactive
or defensive aggression that may or may not be accompanied by fear and can occur
in a variety of contexts, whereas aggression to unfamiliar dogs is more likely to be
offensive and unrelated to fear. Although there was no equivalent item (e.g.,
"initiates fights with unfamiliar humans") to compare with Aggression to Unfamiliar Dogs, items relating to biting humans do not have notable loadings on Aggression to Unfamiliar Dogs. This is the only one of the four aggression factors for
which scores show no association with OT.
The first three nonpredation aggression factors, although correlated, show
specificity related to the object of the aggression with distinction between aggression to family members, aggression to strangers (primarily human), and aggression
to unfamiliar dogs. This stimulus specificity is consistent with previous reports
concerning types of aggression (Borchelt, 1983; Borchelt & Voith. 1996a; van der
Borg, Netto, & Planta, 1991). However, the contexts of behavior descriptions for
interactions with owner or family members are not equivalentto contexts described
for interactions with strangers. For example, we considered it unlikely that many
owners would be able to report on strangers reprimanding or trying to restrain their
dogs. For two items with equivalent context for owners and strangers (Items 5 1 and
52: ". .. reaches to pet"), the interitem correlation was .41. These data do not ailow
a clean separation of context and object of aggression.
Biting has items describing aggression to humans (both family members and
strangers, adults, and children) and to other dogs. This indicates a factor that can
influence aggressive behavior in a variety of contexts: a general tendency to bite
or an absence of inhibition of biting. There is little correlation between the barking
factors and Biting. All individual items relating to biting humans (see Items 62,63,
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and 64 in reference to Biting, Table 2) load less than .10 on Barking (Barking 1 and
2 combined). This suggests little relation between barking and biting.
A higher order factor analysis of scores on all 22 factors produced a single
aggression factor on which all four aggression factors loaded. Separate exploratory
factor analyses were conducted for the items loading on Aggression to Family
Member and for the items on Aggression to Strangers. A single factor emerged
from Aggression to Family Member, supporting the interpretation of a unitary
construct. For Aggression to Strangers, more than one factor was identified.
Although the items were insufficient to adequately characterize this separate
domain, this finding suggests that more than one type of aggression to strangers
may be collapsed in this single factor. Both Aggression to Strangers and Aggression
to Unfamiliar Dogs need further exploration. We had no items describing aggression to individuals (both canine and human) who are familiar, but not family
members.

Aggression and predation. The strong positive skew of the factor score
distribution of Predation indicates this to be an infrequently expressed trait. Killing
of other small animals would be an undesirable behavior in a companion dog. As
described by Fox (1971), the act of predation in wild canids consists of stalking,
catching, and killing, but does not include threat. Behavioral items on the questionnaire include chasing, catching, and killing or carrying prey. We see items on the
play factors that are components of this sequence: chasing moving objects (as in
Play I), vigorously shaking toys (as in Play 2, similar to the head-shaking behavior
described by Fox as occumng when prey has twisted around to be able to bite the
predator's face), and carrying objects in the mouth. However, there is no correlation
between the Play factor scales and Predation and none of the individual Play items
loads on this factor. Fox concluded from observations of the development of
predatory behavior in wild canids that it is "unlikely ... that play behavior contributes to the 'organization' of prey catching and killing, but rather that certain patterns
of prey-catching and prey-killing behavior may be incorporated into intraspecific
play behavior and during play with inanimate objects" (pp. 136-137). Our findings
indicate a complete separation of these components of predatory behavior within
the context of play from the expression of predatory behavior.

Vocalization. Vocalization is not a single, general trait. Barking 1 and
Barking 2 show little correlation with Separation Vocalization and, although they
both are highly correlated, individual items describe two different sets of stimuli
most likely to elicit barking. Barking 1 is best elicited by moving visual stimuli.
Barking 2 is best elicited by the approach of unfamiliar people or to auditory stimuli
that predict their approach. This factor describes watchdog barking, which is an
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early component of protective behavior. Barking 1 and 2 show only moderate
correlations with Aggression to Strangers, which suggests that protective behavior
has two fairly independent components: warning (or threat) and aggression.
Vocalization related to the departure and absence of family members is one of
several symptoms diagnostic of separation anxiety (Borchelt & Voith, 1982; Tuber,
Hothersall, & Peters, 1982). Other behaviors attributed to separation anxiety
include destruction and inappropriate elimination during the absence of family
members. However, Item 45 ("destroys household objects ... when owneris]
absent") loads .20, and Item 77 ("urinates andlor defecates in house or apartment
only when owner[s] absent") loads .25 on Separation Vocalization. Therefore, this
factor cannot be considered a comprehensive indicator of separation anxiety, but
rather is an indicator of one manifestation of separation anxiety as it is currently
defined. (In clinical practice it is common to encounter only one of these symptoms
in a single case.) The highest correlation of Separation Vocalization with another
factor scale is a low .25 with Destruction.
Some interpretations of separation anxiety propose that dependence develops
from excessive attention on the part of the owner, resulting in excessive attachment
of the companion dog. Proposed treatment includes withdrawal of attention (Dodman, 1996;Machum, 1991). Affiliation contains items describing a dog's attempts
to stay in close proximity to a family member within the home, providing a decent
operational definition of attachment. Affiliation shows almost no correlation with
Separation Vocalization. This suggests that panic at separation is not necessarily
related to strong attachment. This is consistent with conceptualization of this
behavior as an anxiety disorder rather than a result of excessive attachment. Both
humans and dogs can be strongly bonded to other individualswithout experiencing
anxiety or panic in their absence. A dog sensitized to the departure of family
members is unlikely to be calmed and may be further sensitized to departures by a
drastic reduction in positive attention.
For all three vocalization factors, previous OT is associated with lower scores,
with the strongest effect on Separation Vocalization. Because we, in clinical
practice, have found OT ineffective as treatment for separation-related behavior
problems, the effect of OT may be through some unspecified enhancement of the
owner-dog relationship that prevents development of separation-related vocalizing. There does not appear to be an important relation between sex and any of the
vocalization factors.

Play behaviors. All behaviors loading on Play 1 are usually considered
desirable in a companion dog. The highest loading items involve interactive
play with human family members. Item 15 ("chases after thrown object .. . and
returns with it to owner") indicates spontaneous retrieval (instructions advised
owners to mark an item NA if the dog had been trained to perform the behavior).

Downloaded by [the Bodleian Libraries of the University of Oxford] at 10:29 23 March 2015

DOG TEMPERAMENT TRAITS

331

During early research on selection tests of puppies for guide dog training, the fetch
test proved to be a top predictor of success in training (Pfaffenberger, 1963). There
is no obvious connection between behaviors required for an effective guide dog
and fetching. However, both fetching and bringing toys to family members, which
is usually interpreted as solicitation of play, suggest that a dog may have some
expectations of the owner's response. Although other explanations are possible for
these two interactions, this is consistent with the need for a successful guide dog to
anticipate the effect on the owner of various environmental events.
Although Play 1 and Play 2 (rough play) are highly correlated, three items on
Play 2 show little relation with Play 1. Item 41 ("'growls during play") loads .14 on
Play 1. Item 40 ("in play, vigorously shakes toys") loads only .35, and Item 43
("'chews up andlor destroys most toys") loads .09 on Play 1. The latter item also
loads on the Destruction factor, which shows only a modest correlation with Play
2. Some owners enjoy this kind of interaction with their dogs, whereas others
discourage more vigorous play behavior. The belief that some of these behaviors
can lead to aggression (described earlier) may be responsible for some negative
attitudes towards rough play. In our clinical experience, most dog owners seem
to correctly discriminate such play from aggressive behavior and do not feel
threatened by it.
The low negative correlation of Play 3 with the other two play factors is
surprising since, at first glance, it appears to be the absence of the other behaviors.
However, closer inspection shows no relation at all (loadings less than .1 on Play
3) with Items 14 and 15 (chasing and fetching) and 32 (bringing toys to owner),
and Items 40 and 41 (growling and shaking toys). Thus, a high score on Play 3,
which we labeled easily bored, provides no information on the likelihood of
occurrence of those other play behaviors. Play 3 shows little relation to the
remaining play behaviors. Possibly expression of this trait may modulate duration
(rather than frequency) of play behaviors on Play 1 and Play 2.
None of the play factors shows an effect of sex. However, OT is associated with
slightly higher scores on Play 1. Because OT does not directly address play
behaviors (and trained behaviors are excluded from the analysis), the effect of
training must again be indirect, possibly through enhanced owner-dog interaction
and communication.

Fear and submission. Royce's (1955) factor study of "emotionality" in
dogs, although using physiological and behavioral variables not comparable to
variables in this study, identified several "timidity" factors. Goddard and Beilharz
(1984) used a greater variety of contexts and responses than we provided to assess
fearfulness in their factor analytic study. They identified 12 factors from their
rotated factor matrix that included (a) a factor related to fear on walks (p. 160),
characterized primarily by avoidance responses; (b) a Fear on Walks factor,
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characterized more by postures related to alertness; and (c) a Sound Shyness factor,
described by responses to sudden or loud noises, independent of Fear on Walks (pp.
260-26 1).
Our factor Fear or Avoidance of Strangers is problematic, as it depends m part
on the owner's inference of fear-the behav~ordescription is limited to avoidance
behavior. In hindsight, we should have described avoidance without the termfear.
An additional item in the questionnaire descriptive of what we usually infer to be
fear, Item 107 ("shakes, trembles, tucks tail between legs, pants and paces, or tries
to hide when hearing loud noises such as thunder or firecrackers") loads only .20
on Fear or Avoidance of Strangers,indicating that fear in these two contexts, instead
of being expressions of a single fearfulness trait, are relatively independent. This
finding is consistent with the independence of Fear on Walks from Sound Shyness
described by Goddard and Beilharz (1984). Fear or avoidance of strangers must be
considered specific to the described contexts (encountering strangers, human and
canine) and is not necessarily related to responses in other potentially fear-related
contexts.
A tucked tail and flattened ears are components of a submissive response in
wolves (Schenkel, 1967) and can also indicate a combination of fear and defensive
aggression in dogs (Fox, 1971). The low to moderate correlation between Fear or
Avoidance of Strangers and Submission indicates that submissive behavior (as
described by a low posture) is not necessarily an indicator of fear. There is a
moderate correlation of Fear or Avoidance of Strangers with Aggression to Strangers. Some dogs labeled fear biters may express this relation. The low correlation
of Fear or Avoidance of Strangers with Aggression to Unfamiliar Dogs is consistent with our interpretation of the latter factor as descriptive of primarily offensive
aggression against other dogs that is unrelated to fear.
Fox (1971), discussing submissive behavior in wolves, described an array of
communicative behaviors with two characteristic types: active submission (which
occurs in the context of greeting and in play in young wolves) and passive
submission (which occurs as a response to unfamiliar persons or to an assertion of
dominance by a superior wolf), which may include motivations of fear and
defensive aggression.His description suggests that behaviors characteristicof these
two type of submission can occur in various combinations according tc both
personality and environmental variables The items loading on Submission (describing crouching, rolling over. urinating) correspond to Fox's descriptions of
passive submission in wolves. Submissive urination by a companion dog on
greeting family members is often presented as a behavior problem in need of
correction, and fear is not usually invoked as involved in this context. OT is not
associated with a difference in Submission scores. but is associated with decreased
scores for fear or avoidance.
In contrast to the several aggression factors where an aggressive response is
directed to a specific class of individuals,such as human (family members or others)
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or dogs, submissive behaviors loading on this factor occur in all of these contexts.
This does not mean that an individual companion dog is likely to exhibit these
behaviors in all of these contexts, but rather that these specific behaviors, when
expressed in any one of these contexts, can be indications of this one factor,
Submission. In fact, correlations among items loading on this factor, with one
exception (Items 83 and 84 = .52), are considerably lower than the factor loadings
of the items. Thus, the occurrence of submissive behavior by a companion dog in
one context is not a good predictor of the occurrence of the same submissive
behavior in another context.

Positive Social Behaviors
Friendliness shows expected moderate negative correlations with the factors describing Aggression to Strangers (both human and dogs) and with Fear or Avoidance of Strangers. Two of the items loading positively on this factor (Items 69 and
114) have negative loadings on Fear or Avoidance of Strangers.Item 114 ("accepts
being petted by unfamiliar persons") also has a negative loading on Aggression to
Strangers and loads only .26 on Friendliness, which is below our cutoff for
inclusion. Thus, Friendlinessis represented primarily by a single greeting behavior,
occurring in response to strangers, both canine and human, and a willingness to
play with unfamiliar dogs (there is no corresponding play item for unfamiliar
humans). There is no relation between Friendliness and Affiliation or Compliance.
Affiliation shows little relation to any of the other factors. The correlation of. 15
with Separation Vocalization is notable for indicating the absence of a relation
between desire to remain in close proximity to family members and vocal expression of separation anxiety (previously discussed). The low .24 correlation with
Complianceindicates considerableindependence from this factor as well. Very low
correlationsare shown with Play 1and Play 2, which involve active and independent
interactions with family members rather than the more passive interactions described in this article.
Destruction, Burying, and Digging
Although some componentsof these traits seem similar (e.g .,digging or scratching),
the correlation between these two factor scales is only .21. Items 45 and 46
("destroys household objects by chewing, digging, or scratching ..." [in the
presence or absence of owner]) correlate approximately .1 or less with Items 29
and 30 ("buries or tries to bury objects ..." [inside and outside]) on Digging or
Burying. Digging or Burying thus seems only slightly related to the destruction of
objects. The only other factor scale showing a slight correlation with Digging or
Burying is Predation.
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Destruction by companion dogs is associated with separation anxiety (Borchelt
& Voith, 1982), but there is only a low correlation of scores of this factor with
Separation Vocalization. This may be, in part, because these behaviors do not
necessarily occur together when separation anxiety is expressed. As noted previously, Destruction shows no relation to aggression factors. The relation between
destructive behaviors and rough play (Play 2) is also shown to be slight.
Male Behaviors and Mounting

The three factors in this group, Male-Related Behaviors, Mounting Other Dogs,
and Mounting Objects Other Than Dogs, are all shown in the regression analysis
to be strongly associated with being male. OT is only weakly associated with
Male-Related Behaviors and Mounting Objects Other Than Dogs and not at all
related to Mounting Other Dogs. None of the items involving mounting behavior
loads on any identified Play factor and correlations with the play factors are very
low or nonexistent, indicating that mounting behavior is not associated with play.
Mounting behavior directed at humans has been attributed to sexual behavior
resulting from inadequate socialization to other dogs (Scott & Fuller, 1965),
overattachment to humans or sexual frustration (Siegal & Margolis, 1973), or an
expression of dominance (Campbell, 1975; Crowell-Davis, 1991). There is a
well-defined dominance interaction where the dominant dog places his feet on the
back of the subordinate dog (described by Scott & Fuller, 1965), often referred to
as standing over the subordinate dog, but this is different in posture (legs extended,
head erect) than sexually related mounting behavior.
The low correlation of Mounting Objects Other Than Dogs with Aggression to
Family Member (although higher than the correlation of Aggression to Family
Member with Mounting Other Dogs) suggests mounting of objects and people has
at best only a slight relation to what we call dominance aggression. There is almost
no correlation between Mounting Objects Other Than Dogs and Aggression to
Strangers or Aggression to Unfamiliar Dogs, and only a .14 correlation with Biting.
Absence of a relation between mounting behavior and aggression suggests, indirectly, that mounting directed toward humans may be misguided sexual efforts. The
moderate .33 correlation of Mounting Objects Other Than Dogs with Mounting
Other Dogs suggests a minimal relation between these behaviors. As suggested by
Scott and Fuller (1965), dogs not appropriately socialized to other dogs may direct
mounting behavior exclusively towards other animals or objects,

OT was associated with 14 of the 22 identified factors, although the effect size for
more than half of the factors is small. Consistently, this association involved either
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an increased score on desirable behaviors or a decreased score for undesirable
behaviors (see Table 4). However these data do not support the conclusion that OT
causes these score differences. Behaviors defining identified factors are not directly
addressed in OT. There are many possible influences,direct and indirect, apart from
the actual training, that could influence factor scores. Owners willing to spend the
time and effort to invest in training may behave differently with their dogs in other
unspecified ways. Socialization opportunities in class may result in decreased fear
or avoidance of strangers, both human and canine, which could effect scores on
multiple factors. Owners who have participated in OT ciasses may have more
realistic expectations or better understanding of dog behavior than those who have
not. Some associations with OT (e.g., decreased scores on Separation Vocalization
or Eating Sensitivity) are not intuitively clear. The association of OT with desirable
differences in temperament traits could help explain why dogs who have experienced OT classes are less likely to be given up to shelters (Patronek, 1996).
Clark and Boyer (1993) investigated the immediate effect of OT on behavior
problems (although their OT condition included behavior counseling about specific
behavior problems, which compromised their ability to link outcomes to OT alone).
They found training was associated with fewer reported problems. However, Voith,
Wright, and Danneman (1992) failed to find a relation between current behavior
problems and previous OT. The small effect size for association of OT with many
of the identified factors suggests our large sample may have helped detect some of
these associations.

Skewness of Factor Score Distributions
All factor score distributions with a positive skew, with the exception of Play 3
(which has a positive skew of only .01), are associated with problem behaviors.
Conversely, all negatively skewed score distributions, with the exception of Barking 2, are associated with factors devoid of problem behaviors. The unique position
of Barking 2 may reflect the fact that watchdog barking is often considered
desirable, whereas excessive barking at strangers can be presented as a problem.
This is also the only factor with a negatively skewed factor score distribution, in
which OT is associated with lower scores. This is consistent with a trait that is
desirable when expressed at moderate levels, but undesirable at higher levels of
expression.
Identified factors represent basic elements of canine temperament.From the pool
of behaviors from which these factors were derived, approximately half were
behaviors most dog owners would consider to be undesirable in a companion dog.
Positively skewed factor score distributions, representing primarily undesirable
behaviors, considerably outnumber those with a negative skew. However, factors
associated with problems in a domestic dog (Aggression, Predation, or Fearfulness)
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are associated with behaviors that have obvious adaptive value in feral or wild
canids. Low scores on these factors may be expected to reduce the likelihood of
survival for individuals in these latter groups.
The correspondence of skewness with the desirability of specific behaviors for
a companion dog suggeststhat association with humans has influenced these factor
score distributions. Dogs with high scores on factors showing strong positively
skewed score distributions (e.g., Biting, Aggression to Strangers, and Predation)
may be quickly eliminated from households when these traits are expressed,
whereas dogs with high scores on factors representing more desirable behaviors
may have a better chance of being retained at home. Early experience could modify
expression of these traits. Directed shaping of behavior through training would be
a likely source of variation, but the modest effect sizes associated with OT suggest
that training itself is not a strong influence on factor scores. Selective breeding for
or against particular behaviors or abilities and for accommodation within a variety
of human lifestyles has contributed to the wide array of unique breeds available
today, possibly altering the frequency of genes influencing specific behaviors.
Comparisons of breed-specific factor scores and score distributions could suggest
potential genetic differences. Because wolves are considered ancestral to domestic
dogs (Wayne, 1993), the current, if unfortunate, popularity of wolf-dog hybrids
being raised as companion dogs could provide an interestingsample for comparison
of the magnitude and distribution of factor scores with those of our sample.
CONCLUSION

We have identified 22 factors representing temperament dimensions or traits that
vary among companion dogs. We believe these factors represent a cross-sectional
view of the structure of the temperament of companion dogs at one particular level
of behavior description. Individual dogs can be scored on these factors, using
frequency ratings for commonly observed behaviors, without the need for trained
observers. We have differentiated four factors related to aggression, three related
to play, and three describing vocal behavior. Further refinement and differentation
of some factors is needed. Behavior profiles could then be developed from the
resulting factors, both for individuals and for groups of dogs such as breeds or
working groups. Factor scores and profiles could be tested for their ability to predict
future behaviors, aptitudes for particular tasks, or suitability for particular homes
or lifestyles. Hopefully, this framework will assist in the development of future
studies of companion dog temperament.
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