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Abstract

Aggressive behaviour in dogs is an increasing problem in The Netherlands. In an attempt to
find a solution to this problem the Dutch Ministry of Agriculture, Conservation and Fisheries has
financially supported a study aimed at developing an aggression test for dogs. The primary goal is
to use the test as an instrument for excluding very aggressive individuals of certain breeds from
breeding. On the basis of two pilot studies a test has been developed with 43 sub-tests in which a
variety of stimuli are presented relating to contexts that are known to elicit aggression in dogs. In
the final test, 112 dogs, 75 of which were potentially aggressive breeds (PAB) and a group of 37
"control dogs", were tested. Questionnaires were used to collect information about the aggressive
history of the dog. The results show clear differences in the aggression-eliciting properties of the
sub-tests. Dogs with and without biting history differ significantly in their biting /attack behaviour
during the test (Mann—Whitney U-test, P =0.02). This difference is also found for only the
PAB-dogs (MWU-test, P =0.007). For reliability of analysis, 37 dogs were re-tested. The
comparison between test and re-test shows a significant correlation for total attack (SPCC = 0.78)
and biting /attack (SPCC = 0.68). So that the test can be implemented in practice, two "Models
for Unacceptable Aggression (MUAs)" are discussed. To validate the results of the test and the
application of the MUAS the results are compared with the biting history of the dogs. The results
of an MUA based exclusively on the biting /attack behaviour shows a significant relation with the
biting history for all dogs and for the PAB-dogs. On the basis of these results we consider the test
to be a useful instrument for the assessment of aggressive tendencies in dogs, provided the test is
performed by trained researchers or trained judges and test assistants. © 1997 Elsevier Science
B.V.
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1. Introduction

Unfortunately biting incidents with dogs are a problem in various countries, not only
in The Netherlands (Hanna and Selby, 1981; Morton, 1973; Beck et al., 1975; Sacks et
al., 1989). In The Netherlands in recent years, aggression in dogs has become a
considerable problem. Results of a study by Mulder (1991) indicate that annually 50000
people have to be treated in hospital for bite wounds caused by dogs.

A number of very severe incidents caused primarily by Pit Bull Terriers prompted the
Ministry of Agriculture, Conservation and Fisheries to set up an Advisory Committee
concerning Aggression in Dogs. The committee made several recommendations, one of
which was to develop a behavioural test for aggression in dogs. We were asked to
develop and validate such a test. The primary goal of the test at the moment is to select
highly aggressive individuals in three "potentially aggressive breeds" indicated by the
Ministry: the fila Brasileiro, the dogo Argentino and the American Staffordshire Terrier.
To prevent dogs of these breeds from being used as substitutes for pit bulls, breeding has
to be controlled. Measures are being prepared which will prevent the breeding of dogs
that have failed an aggression test. Selection in the breeding program is a means of
decreasing aggressive behaviour.

Aggressive behaviour is part of the normal behaviour of dogs. However, the level of
aggression in individuals may be so high that it is unacceptable to the direct environ-
ment or to society in general. As in all types of behaviour, both genetic and environmen-
tal factors play a role. Important for the goal of this study is the fact that aggression has
a genetic component. Selection for guard and police dog functions has resulted in breeds
with a lower threshold for aggressive behaviour (Beaver, 1981). Other authors report
that biting incidents are more frequent in certain breeds (e.g. van Gorp et al., 1990).
Males are more often involved in biting incidents than are females (e.g. Beck et al.,
1975; Borchelt, 1983; Wright, 1991). Clearly there is a genetic basis for aggressive
behaviours with an originally biological function. In this connection, authors mention
various classes of aggression (e.g., Borchelt, 1983; Houpt, 1983; Polsky, 1984).

The contexts in which aggressive behaviour is observed are the basis for the
development of sub-tests for aggression. The literature provides some information about
behavioural testing of aggression in dogs (Seiferle and Leonhardt, 1984). The informa-
tion on tests available in the literature, experiences with tests used by dog clubs and our
own research (van der Borg et al., 1991 and unpublished internal reports, 1989, 1990,
1992) were used to develop sub-tests. Additional sub-tests were developed, with a
variety of stimuli, presented in contexts in which aggressive problem behaviour is likely
to occur (van der Wijk and Klasen, 1981; Wright, 1985; Winkler, 1977. Moss and
Wright, 1987, Sacks et al., 1989; van Gorp et al.. 1990; Podberscek and Blackshaw,
1990). Non-threatening sub-tests were added so that the test would be more acceptable
to the owner.

The purpose of our study is to develop a behavioural test that has been scientifically
validated and that can be used in dog clubs by laypersons as an instrument for instituting
selective breeding. The test should not only be applicable to the breeds indicated by the
Ministry, it should also have more general applicability so that it can be used to test
levels of aggressiveness in dogs that are a danger to society.
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In this paper we describe the set of sub-tests we finally used. Furthermore we
investigate the reliability and the validity of the test as a whole.

2. Materials and methods

Over 80 sub-tests were designed in two pilot studies. In these two pilot studies 171
dogs were tested with two different test configurations. On the basis of the results we
made a final selection of sub-tests and some new sub-tests were developed. The final
test is described in this paper.

2.1. Subjects

All dogs (n = 112: 59 males and 53 females) in the final test were owned by private
persons. Among the dogs were 75 dogs belonging to the three potentially aggressive
breeds (PAB: 18 fila Brasileiros; 26 dogo Argentinos; 31 American Staffordshire
Terriers). Of these dogs, 60% had bitten before they participated in the test (referred to
hereafter as dogs with "biting history"). 37 dogs (78% with biting history) of different
breeds and some mongrels were used as "controls" (CG). Some of these dogs (23
"aggressive controls”) belonged to breeds that had some aggressive characteristics in
the breed properties (e.g. Rottweiler, Dobermann Pinscher). A second control group of 9
dogs consisted of "non-aggressive breeds" (e.g. Labrador Retriever, Golden Retriever,
German Pointer). A group of 37 dogs was re-tested to establish the reliability of the test.

Before the test we made use of an extensive questionnaire to gather information about
dog and owner (details will be reported elsewhere) and in particular about the aggressive
history of the dog.

2.2. The test areas

The studies were performed in the facilities for dog research at Utrecht University.
The sub-tests in the final test were done mainly indoors (Fig. 1). From the pilot studies,
we concluded that it was easier to control the stimulus situation and build up a certain
tension during a test when it was done indoors.

Dogs could move around freely in area a during some of the sub-tests. Test persons
were never allowed in that area when the dogs were moving freely. During most
sub-tests the dogs were constrained in area b or ¢ (see Fig. 1). The leash(es) could be
attached to a very strong hook on the wall in the middle of area b or area ¢. An extra
rope was added to secure very heavy and strong dogs. On the floor of both areas, a line
was painted for security reasons. The test-person was given direct information about
how close he or she could safely come to the dog. Next to area b, there were two chairs
for the owner, the one closer to the dog being slightly more than an arm’s length from
the dog so that the owner could not pet the dog. The second chair, placed at an extra
arm’s length from the dog, was used for safety reasons when the owner was interacting
with a stimulus dog. The owner was asked to bring along the basket/bed in which the
dog normally lay /slept. This was placed in the centre of area b against the wall. This
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Fig. 1. Schematic view of the test-room: 1-5 are doors; see text for further explanation.

gave the dog a chance to retreat and could perhaps play a role in territorial defence. A
few sub-tests were done out of doors for practical reasons. The outdoor testing facilities
were adjacent to the test-room. Dogs were given a leather collar and a leather leash
before testing: big dogs got two of both for security reasons.

The sub-tests simulated situations in which aggression may occur. Some non-threa-
tening sub-tests were performed in the first part of the test in order to "acclimatise” the
owner and the dog.

2.3. Description of the sub-tests

References between brackets in the description of the sub-tests refer to the literature
in which the sub-test or a variation of the sub-test or the aggressive context involved is
mentioned. The codes indicating the positions of the dog in the test-room refer to Fig. 1.

2.3.1. Sub-tests 1-6;
1) Two test-persons approach the dog-owner’s car containing the dog and one of these

persons stares at the dog; one of the test-persons knocks on the car window and rattles
the door (van der Borg et al., 1991).
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2) The owner walks the dog up and down on the leash outdoors, for a distance of

20m.

3) The owner gives the command "sit"; the owner keeps the dog in a sitting position

for 20, if necessary with the assistance of means such as the leash (O’Farrell, 1986;

Voith, 1982).

4) The owner gives the command "down"; the owner keeps the dog in this position

for 20s, if necessary with the assistance of means such as the leash (O’Farrell, 1986;

Voith, 1982).

5) Confrontation with three free-running barking stimulus (not dominant) bitches

behind a fence (length 20 m); the owner walks with the dog on the leash once along

the fence and back again at a distance of 1 m from the fence.

6) Confrontation of the dog (in the absence of the owner) with a barking dominant

male stimulus dog behind a fence in the absence of the owner; the test dog is 1 m

from the fence tied with a 1.5 m leash to a grapple in the ground.

After this sub-test the dog is transferred to the adjacent test room (Fig. 1, using doors
1 and 2), where all the other sub-tests are carried out. Door 6 can be closed to conceal
observers and test-persons. Test-persons enter the test room using doors 2 and 3 and
stimulus dogs enter by door 2.

2.3.2. Sub-tests 7-9: dog moves freely in area a; performed in presence of owner
7) The owner gives the command "come" .
8) The owner plays with his /her dog for 1 min using a familiar toy.
9) The owner plays tug-of-war with his /her dog for 1 min using an unfamiliar toy
(specially chosen for its suitability for use in a game of tug-of-war) (O’Farrell, 1986;
van der Wijk and Klasen, 1981).

2.3.3. Sub-tests 10-19: dog in area b; performed in presence of owner
For sub-tests 10-12 and 16—19 the owner is sitting in the chair next to the dog (Fig.
1.
10) A test-person shines a small electric torch into the eyes of the dog and looks into
its eyes (dog in area b; the owner holds the dog’s head): this is a test to check whether
the dog has been given sedatives.
11) A test-person plays tug-of-war with the dog using the same toy as in test 9 (Beck
et al., 1975; van der Wijk and Klasen, 1981).
12) A test-person pets the dog using an artificial hand; the artificial hand is a very
natural-looking model of a hand that is made of a strong/tough type of plastic
material; the artificial hand can be operated by a stick attached to the artificial hand;
the stick is covered with a sieeve to hide the hand of the test-person operating the
artificial hand (O’Farrell, 1986; Mugford and Gupta, 1984; van der Wijk and Klasen,
1981).
13) The owner stares at the dog.
14) The owner holds the dog’s muzzle with two hands.
15) The owner pushes the dog over on its back and tries to hold it in this position with
one hand or two hands placed on the dog’s breast.
16) The owner squeezes the skin on one of the dog’s groins rather tightly.
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17) Using the artificial hand, a test-person pulls away the dog’s feeding bowl filled
with the dog’s favourite food type or a commercial brand of dry dog food (van der
Borg et al., 1991).

18) Using the artificial hand, the owner pulls away the dog’s feeding bowl filled with
commercial brand of dry dog food.

19) A test-person walks towards the owner and shakes hands vigorously with
him /her and speaks loudly in a mildly threatening way (Beck et al., 1975).

2.3.4. Sub-tests 20-28: dog in area b; performed in the absence of the owner.
20) A test-person uses a rattle at the edge of area b in front of the dog.
21) A test-person suddenly opens an umbrella with an automatic opening device at the
edge of area b in front of the dog.
22) A test-person drags in a big (diameter 0.50m) plastic bag filled with foam chips
which makes a peculiar noise as it is dragged along the edge of area b in front of the
dog.
23) A test-person dressed as a strange-looking woman, walking with a stick, ap-
proaches the dog, tries to pet the dog using the artificial hand and speaks in a strange
high piercing voice (Winkler, 1977).
24) A life-sized doll (little girl) 65 cm tall, standing on a board mounted on small
wheels, is pulled at walking speed towards the dog by a test-person who is out of the
dog’s sight (Blackshaw, 1988; Wright, 1985: van der Borg et al., 1991).
25) A test-person holds the doll and tries to touch the dog with the doll's hand (if the
dog does not retreat).
26) A test-person stares at the dog (Mugford and Gupta, 1984; Winkler, 1977).
27) A test-person claps his /her hands loudly in front of the dog.
28) A test-person threatens the dog by yelling and shouting and making hitting and
kicking movements in the direction of the dog just out of reach of the dog (Wright,
1985).

2.3.5. Sub-tests 29—43: performed in the presence of the owner.
29) A model of a human male (1.90 m; normally dressed, wearing a hat; the model
can rotate at knee level) lying on its back in siretched position is pulled up to a
standing position the moment the owner with the dog on the leash comes through the
door (Fig. 1, dog and owner leave the test room by door 4 and enter by door 5)
directly in front of the model.
For sub-tests 3034 the dog is in area ¢, with the owner standing next to the dog and
holding the leash:
30) Three persons approach the dog slowly step by step and surround the dog; the
owner is standing next to the dog.
31) In the same situation as in sub-test 30, three persons approach and surround the
dog very rapidly.
32) The dog is threatened by a test-person with a broom; the test-person yells and
screams banging the broom on the floor in front of the dog just inside area c; if the
dog bites the broom the test continues.
33) A test-person threatens the owner by yelling and shouting at him/her and that
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test-person pushes the owner with the artificial hand (Beck et al., 1975; Seiferle and

Leonhardt, 1984).

34) Dog and owner are cornered by two persons with three barking dogs on the leash;

one of the dogs is a dominant male, two dogs are submissive males; the dogs are

stimulated to bark; the stimulus dogs are allowed to come within 0.50 m of area c.

For sub-tests 35-43, the dog is in area b with the owner sitting in the chair next to
the dog; in sub-tests 36 and 40, to prevent accidents, the owner is in the chair that is
further away.

35) A test-person with an unknown dominant male dog on the leash approaches the

dog, stopping at a distance of 0.50 m from the edge of area b (Goddard and Beilharz,

1985).

36) A test-person walks with the dominant male dog towards the owner and the owner

is asked to pet the stimulus dog and not to pay any attention to his /her dog (Goddard

and Beilharz, 1985).

37) The dog is given his feeding bowl by his owner in area b at a distance of 0.50 m

from the dominant male dog (Goddard and Beilharz, 1985).

38) The owner gives his dog’s feeding bowl to the dominant male dog at a distance of

0.50m from the edge of area b (Goddard and Beilharz, 1985).

Sub-tests 39—-42: these sub-tests are the same as tests 35-38, but they are performed
with an unknown moderately dominant female stimulus dog; if the test dog is a male
dog sub-tests 39-42 are performed before sub-tests 35-38.

43) The owner puts the dog in a lying position in his own basket/bed in area b; a

test-person approaches the dog in area b and pets the dog using the artificial hand.

2.4. Test procedures

Most sub-tests lasted 20s, but could be extended by 10s if a further increase in
aggression-intensity was likely to occur. The duration of the tug-of-war sub-tests (8, 9,
11 and 12) was 1 min. The pauses between the sub-tests lasted as long as it took to
prepare the next sub-test. Sub-tests with humans as stimuli were performed by three
different persons. No more than two subsequent sub-tests were performed by the same
test-person. For the sub-tests with dogs as stimuli four male and four female dogs were
used.

When dogs, especially fearful ones, simply cannot cope with the test, the testing
should be terminated by the supervisor of the testing. Of course the owner t0o can
terminate the test at any time. This should be made clear to the owner at the beginning
of the test.

2.5. Scoring method

Because the plan was that dog clubs would use the test in the near future, a scaling
system was developed to score the most important aspects of the aggressive behaviour in
a simple way. A 5-point Gutmann-scale (DeVellis, 1991) was used for this purpose. The
following levels were distinguished.

1. No aggression observed.
2. Growling and/ or barking.
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Baring the teeth, with or without growling and /or barking.

4. Snapping (bite movement from a distance), with or without growling and /or barking
and/or showing the teeth; with uncompleted approach (stopping at some distance
from stimulus) or without any approach.

5. Biting and or attacking with bite intention (approaching at high speed and coming as
close as possible to the victim with bite attempts; actual biting may be impossible
because of the sub-test safety design), with or without growling and/or barking
and /or showing the teeth.

With this method only the highest level of aggression observed during the sub-test
was scored. If for example a dog first growled and thereafter attacked, the dog was
scored at level 5. In displays of aggression at levels 2—5 additional aspects of agonistic
behaviour such as body posture or pilo-erection may be visible. This information is
scored separately. In this paper, we present mainly the data of the scaling system.
Protocols were made on paper to test whether the scoring system was suitable for
practical use. Video recordings were made by the use of a close-up camera and an
overview camera. Protocols were checked later on by video analysis.

2.6. Statistics

Statistical tests were two-tailed unless stated otherwise. Results for the Mann
Whitney U-test are indicated as MWU. The validations are analysed by means of
Kruskal-Wallis one-way analysis of variance by ranks (one tailed, indicated as KW-MC
(multiple comparison between treatments, comparison versus control; Siegel and Castel-
lan, Jr., 1988, pp. 213-214). Results for the chi-squared analysis (with continuity
correction when appropriate) are indicated as Chi. Spearman rank-order correlation
coefficient results are indicated as SPCC.

3. Results
3.1. The detection of aggression

In reaction to the tests, 67% of the dogs demonstrate at least one act of biting /attack
behaviour (level 5). In 12.5% of the dogs, snapping (level 4) is the highest aggression
level observed. In 6.3%, the highest intensity is "baring the teeth" (level 3) and for
11.6%, grunting /barking (level 2). Only 3 dogs (2.7%) show no aggression at all.

The sub-tests differ clearly in their aggression-eliciting properties. Fig. 2 shows the
results for snapping (level 4) and biting /attack behaviour (level 5).

A few of the sub-tests (e.g., sub-tests 2-4 and 7) were performed mainly for
"acclimatization" purposes, as stated earlier. Nevertheless in some dogs, threatening
behaviour was observed in these sub-tests. Only in sub-test 7, was no aggression at all
observed. The results in Fig. 2 indicate that most sub-tests were capable of eliciting
attack behaviour (levels 4 4+ 5). On the basis of the results of the pilot studies the
sub-tests were presented approximately in the order of their expected aggression-elicit-
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Fig. 2. The biting /attack behaviour (black bars) and the snapping behaviour (white bars) observed in the 43
sub-tests. The numbers refer to the sub-tests described in the text.

ing properties. For practical reasons, several rather strongly aggression-eliciting sub-tests
(1, 5 and 6) were done early in the sub-test sequence.

It should be noted that sub-tests 39-42 involve a confrontation with an unknown
female dog. The results of these sub-tests are presented in Fig. 2 after the sub-tests
involving the unknown male stimulus dog. In reality, if the tested dog was male, these
sub-tests ( 39-42) were performed before the sub-tests with the unknown male dog. The
order in which the two groups of sub-tests were conducted (35-38 and 39-42) depended
on the gender of the tested dog. This explains the lower level of aggressive behaviour in
these sub-tests. Sub-test 1 shows a high level of aggression. This sub-test was performed
first, because it ought to be done by people totally unknown to the dog.

3.2. Validation of the test

One way in which the test is validated is by comparing the aggressive behaviour
observed in the test with the biting behaviour mentioned by the owners in the
questionnaire ("biting history"). The most important goal of the test is to detect the
tendency to perform the ultimate aggressive behaviour, biting. Therefore this behaviour
was used to categorise the dogs.

On the basis of the answers to the 112 questionnaires, three categories of dogs were
distinguished: the non-biters (n = 38) and two groups of biters {n = 74). The category
of biters can then be subdivided into dog-biters (n = 51) and man-biters (n = 23). The
owners of the non-biters did not report any bite incidents. The owners of the dog-biters
reported that their dog had bitten a dog at least once but never a person. The owners of
the man-biters reported that their dog had bitten a person at least once and some dogs
had also bitten a dog. Fig. 3 shows the mean frequencies of biting /attack, snapping and
the sum of biting /attack and snapping for "non-biters", "dog-biters" and "man-biters"
all according to owner’s opinion.
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Fig. 3. Comparison of the mean frequencies of snapping behaviour (dashed bars), biting /attack behaviour
(white bars) and total attack (the sum of biting /attack and snapping; black bars) in the test between dogs with
and without biting history (owner’s opinion); * = P <0.05 and t = P < 0.10.

We expect that in the test, the aggression scores are higher for "dog-biters" and
"man-biters" than for "non-biters". There are significant differences (KW-MC, P <
0.05) between non-biters and man-biters in snapping behaviour (level 4), biting /attack
behaviour (level 5) and total attack (levels 4 + 5). Between non-biters and dog-biters
there is a trend (KW-MC, P < 0.10) for differences in biting /attack behaviour and
total attack. Separate analyses for the PAB-dogs show significant differences (KW-MC,
P <0.05) between non-biters and man-biters in snapping behaviour, biting/attack
behaviour and total attack. Between non-biters and dog-biters, there is a significant
difference (KW-MC, P < 0.05) for biting /attack behaviour and a trend (KW-MC,
P < 0.10) for differences in total attack. For the CG-dogs, the differences between biters
and non-biters are not significant. The PAB-dogs contribute most strongly to the
differences found between biters and non-biters.

The aggression of "dog-biters" (owner’s opinion) in the sub-tests with dogs as
stimuli is compared with the aggression of non-biters. Dog-biters show significantly
more attack behaviour in dog sub-tests (n = 11) than do non-biters (MWU, P = 0.05).
The aggression of man-biters (owner’s opinion) in the sub-tests with humans as stimuli
is compared with the aggression of non-biters. In human sub-tests, (n =30; In this
comparison we did not take into account sub-tests 24 and 29, because the measured
attack behaviour could not be performed against a human being) the man-biters show a
significantly higher level of attack behaviour than do non-biters (MWU, P = 0.003).
These results indicate that the test is a valid instrument for measuring a dog’s tendency
to attack humans and dogs.

3.3. The reliability of the test

To measure the reliability of the behavioural test, 37 dogs of owners who were
willing to cooperate were re-tested approximately six months after the first test. The
results of the test and the re-test are compared.
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First, we measured the reliability, i.e. the consistency of the whole behavioural test.
The total attack behaviour (levels 4 + 5) during test and re-test was highly correlated;
therefore the test is considered to be reliable (SPCC = 0.77, P < 0.0001). For snapping
(level 4) and for biting /attack (level 5) these correlations are SPCC = 0.52, P <0.0017
and SPCC = 0.65, P < 0.0001 respectively. The latter results indicate that biting /attack
behaviour is a more reliable predictor of a biting history than snapping behaviour.

The reliability can also be measured by calculating the absolute difference between
the averages of the individual biting /attack frequencies obtained in the test and re-test.

For example, a dog shows biting /attack behaviour three times during the test and
five times during the re-test. The average of the biting /attack behaviour is four. The
absolute difference from the average is therefore one. The differences calculated for
each dog by this method are shown in Fig. 4, divided into five classes expressed as
percentages. The majority of the dogs (81.1%) fall into the small difference classes (two
acts or less). Most differences were observed in sub-tests with dogs as stimuli.

3.4. The predictability of the various sub-tests

The predictability of a sub-test depends on the number of correct predictions that
aggressive behaviour will again occur during the re-test and the number of correct
predictions that aggressive behaviour will not occur. The predictability can be calculated
by dividing the number of correct predictions by the number of dogs multiplied by 100.
The number of biting /attack and snapping behaviours that occurred during the first test
and during the re-test is compared. In Table I, this is expressed as the percentage of
agreement for attack behaviour between test and re-test.

The predictability of the 43 sub-tests has also been measured in a second way, by
calculating the kappa coefficient (Martin and Bateson, 1986). This coefficient corrects
for similarities based on coincidence. To calculate the kappa coefficients and their
significance values (Bishop et al., 1975) we used the MATMAN program (de Vries et
al., 1993).

Percentage of dogs
100 1
80
60
40

20 1

0-1 2 3 4 >4
Difference classes

Fig. 4. The percentage of dogs in each class of difference between the average biting /attack behaviour and the
biting /attack behaviour in test and re-test; for further explanation see text.






