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Summary
The cortisol concentration in saliva of dogs and their

owners was measured as a parameter of disturbance,
while they attended the 5 day training courses of the asso-
ciation “Animals as Therapy” in Vienna (Austria) to become
“therapeutic teams” in animal-assisted therapy.

Samples were taken from 32 humans and their dogs (18
female and 15 male animals) during 3 training courses.
The concentration of cortisol in saliva was measured using
an enzyme immunoassay.

Among humans, increased values of cortisol were
measured on the fifth day of the courses, which was the
day of the final exams. Contrary, the levels of cortisol in
saliva of the dogs did not differ significantly between indi-
vidual days. The animals showed a non-significant trend to
increased salivary cortisol levels during the first 3 days of
the courses compared to the other days of their training
and even had their lowest cortisol-median of all investigat-
ed days on the fifth day. This may be caused by the fact
that the dogs got used to the new socio-ecologic circum-
stances that had bothered them at the beginning of their
training. Neither among humans, nor among dogs signifi-
cant differences in cortisol levels were measured regarding
to sex and age of the participating subjects. Significantly
more female than male dogs completed their training. This
may lead to the conclusion that the demands on the dogs
could be more easily fulfilled by females than males.

The results indicate that the training courses for working
in animal-assisted therapy provided disturbance for the
participating humans on the day of their exams. On aver-
age, no such disturbing situations could be detected
among the dogs. We therefore conclude that this training is
not stressful for the animals.

Schlüsselwörter: Hundebesitzer, Hunde, Ausbildungs-
kurs, Belastung, Speichelproben, Kortisol.

Zusammenfassung
Cortisolkonzentrationen im Speichel von Menschen
und deren Hunden im Rahmen der Ausbildung für
„Tiere als Therapie“

In der vorliegenden Studie wurde geprüft, ob die fünf-
tägige Ausbildung zu einem in der tiergestützten Therapie
arbeitenden Team beim Wiener Verein „Tiere als Therapie“
für Menschen und Hunde belastend ist. Als Parameter
wurde die Kortisolkonzentration im Speichel gemessen.

Bei 3 dieser Ausbildungskurse erfolgte dreimal täglich
eine Speichelprobennahme von 32 Menschen und ihren
Hunden (18 weibliche, 15 männliche Tiere). In diesen
Proben wurde die Kortisolkonzentration mittels Enzymim-
munoassays gemessen.

Die Analysen ergaben, dass bei den Menschen die Kor-
tisolkonzentration am letzten Kurstag (Tag der Prüfung) am
höchsten war. Bei den Hunden hingegen konnten keine
signifikant erhöhten Kortisolkonzentrationen am Prü-
fungstag im Vergleich zu den übrigen Tagen des Ausbil-
dungskurses festgestellt werden. Die Hunde wiesen an
diesem Tag sogar die durchschnittlich niedrigsten Korti-
solkonzentrationen im Speichel während des gesamten
Kurses auf. Demgegenüber hatten die Tiere an den ersten
3 Ausbildungstagen leicht, wenn auch nicht signifikant
erhöhte Werte gegenüber denen der weiteren Kurstage,
was auf die den Hunden anfangs noch fremden sozio-
ökologischen Bedingungen zurückgeführt werden kann.
Weder bei den Besitzern, noch bei ihren Tieren konnten
signifikante Unterschiede in der Konzentration von Kortisol
bezüglich ihres Alters oder Geschlechts gefunden werden.
Signifikant mehr weibliche als männliche Hunde beende-
ten ihren Ausbildungskurs vollständig. Dies könnte darauf
hinweisen, dass die an die Tiere gestellten Anforderungen
von weiblichen Hunden eher zu erfüllen waren als von
männlichen Tieren.

Die Ergebnisse weisen darauf hin, dass die Ausbil-
dungskurse für die Arbeit im Bereich der tiergestützten
Therapie für die Menschen am Prüfungstag eine gewisse
Belastung darstellten. Bei den Hunden hingegen konnten
keine signifikanten Belastungsperioden nachgewiesen
werden.
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Introduction

In the past, studies addressing the topic of animal-
assisted therapy have mainly dealt with the evaluation of its
effects on needy groups of patients (FINE, 2000). Other
studies have shown that situations which are cumbering
and unpleasant for humans may lead to physical and psy-
chological signs of stress (SILVER u. WORTMAN, 1980;
KATHOL et al., 1989; JØRGENSEN et al., 1990; HER-
BERT u. COHEN, 1993). Investigations on dogs indicate
that similar causes may lead to a development of stress
symptoms in those animals as well (STAFLEU et al., 1992;
MASON u. MENDL, 1993; BEERDA et al., 1998). Stimuli
that may initiate denying behaviour in dogs are for exam-
ple restraint or limitation from something they want to do or
have (KNOL, 1989; MUELAS et al., 1993), loud and sud-
den noise (BUENO et al., 1989; ENGELAND et al., 1990),
or every kind of social punishment (SCHWIZGEBEL,
1982). These are all examples of stimuli that may also
affect a dog during the training and later during the thera-
peutic work in animal-assisted therapy.

We wanted to investigate those levels of disturbances
that affected dog owners and their animals, while attending
training courses to become “therapeutic teams” in animal-
assisted therapy.

The method used in this study - the analysis of physical
and psychological disturbances via measurement of corti-
sol in saliva - has already established itself within natural
sciences for several reasons: first, this non-invasive
method reduces possible additional secretions of cortisol
induced by the impact of sampling itself to a minimum
(BEERDA et al., 1996; KIRSCHBAUM u. HELLHAMMER,
2000); second, the levels of cortisol in saliva are well cor-
related with the levels of plasma cortisol, both in humans
(KIRSCHBAUM u. HELLHAMMER, 1989) and dogs (VIN-
CENT u. MICHELL, 1992; BEERDA et al., 1996); and third,
this method is as well applicable for the measurement of
acute and chronic stress, as shown in dogs (BEERDA et
al., 1998; BEERDA et al., 1999).

Material and methods

The association “Animals as Therapy” (Vienna, Austria)
organizes animal-assisted programs in many different
institutions (for example old people’s homes, geriatric, psy-
chiatric, drug-therapy wards, schools for mentally and/or
physically handicapped children, schools for maladjusted
children and adolescents). Besides this, it also offers train-
ing courses for private persons and their dogs, who wish to
work within animal-assisted therapy as therapeutic teams.

Until the year 2004 the association offered special
intensive-training courses for people with little time or from
outside Vienna region or even abroad. These courses
included 4 days of training, and subsequently 1 day of final
examinations.

Subjects
Data were gathered during 3 consecutive intensive-

training courses, the first from August 11th to August 15th

2002, the second from April 18th to April 22nd 2003, and the
third from August 11th to August 15th 2003.

In total, 32 humans and 33 dogs participated in our sur-

vey (1 dog owner attended the training with two dogs).
Among humans were 6 male and 26 female persons,
among dogs were 15 males (3 gonadectomized) and 18
females (12 gonadectomized). The range of age was from
20 to 66 years among humans, and 1.5 to 10.5 years
among dogs. Many different dog-breeds were represented
(stated in alphabetical order): 2 Australian Shepherds, 1
Bernese Mountain Dog-Newfoundland-crossbreed, 1 Bob-
tail-crossbreed, 1 Border Collie, 1 Boxer, 1 English Cocker
Spaniel, 1 Galgo Español, 1 German Short-Haired Pointer,
2 German Shepherds, 1 German Shepherd-crossbreed, 7
Golden Retrievers, 1 Greyhound, 1 Griffon-crossbreed, 1
Hovawart, 1 Husky-Collie-German Shepherd-crossbreed,
3 Labrador Retrievers, 1 Labrador-crossbreed, 1 Magyar
Vizcla, 1 Miniature-German Shepherd-crossbreed, 1
Dutch Koiker, 1 Rhodesian Ridgeback, and 1 Tibetan Ter-
rier. 1 small crossbreed could not be assigned to any
breed.

Procedure of the intensive courses
Every training course started with a short entrance test

for the dogs to select those animals that would surely not
bring along all qualifications required. Special attention
was given to the extent of socialization and the potential of
aggression of each dog. During the rest of the day and the
following 3 days practical units for the human-animal
teams and lectures for the dog owners alternated. The lec-
tures dealt with the topics geriatrics, psychology, animal-
assisted therapy for children, dog behaviour, and first aid.
During the practical lessons the instructors tried to exam-
ine the character of each dog, evaluated subordination and
obedience towards the human owner, and checked the
abilities of human and animal as therapeutic teams. The
association demands a combination of excellent physical
conditions (absence from endo- and ectoparasites, com-
plete vaccination) with a salient character (absolute toler-
ance towards humans, dogs and other animal species of
every age and sex, optimal socialization, very intense bond
towards its owner, obedience on the level of the first com-
panion dog title, resistence against stress, and total
absence of aggression in any situation) from every thera-
peutic dog.

The afternoon of the fourth day was discretionary for
each team.

During these 4 days 11 teams decided to drop out,
because of private reasons, illness of dog owners or dogs,
or because of disagreements with the instructors, or were
discarded, mainly because of aggressive behaviour of the
dog. This group included 9 female and 2 male dog owners,
together with their 4 female dogs (1 gonadectomized) and
7 male dogs (1 gonadectomized).

The final exams during the fifth day of the intensive
course included both a theoretical part for the dog owners
and a practical part for the dogs. 21 teams passed the
training units of the four preceding days and took part in
the exams: 20 dog owners attended the theoretical part,
but only the dogs from 10 teams were considered to be
good enough to attend the practical part of the final exams.
1 team only participated in the practical part of the final
exams, because the dog owner had already done the the-
oretical part during a former training course. All humans
and dogs passed their exams. That means, out of 32
teams, only 10 finished their training with both the theoret-
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ical and practical exam.
Among these 10 teams, 9 dog owners were female and

1 male, 8 dogs were female (6 gonadectomized) and 3
male (1 gonadectomized).

Sample collection 
Saliva samples were collected each day of the courses

three times a day by using Salivetten® (number 51.1534,
Sarstedt, Wiener Neudorf, Austria): in the morning, imme-
diately before the beginning of today’s program, during
lunch brake, and after the end of the daily program. The
Salivetten® were left in the cheek pouches for about 30
seconds until they were saturated with saliva. Some dogs
had problems producing enough saliva; in such cases sev-
eral tricks were used to increase the production of saliva in
the dog’s mouth (like for example showing the dog some-
thing to eat or letting him smell something to eat). After-
wards the swabs were put back into the plastic tubes and
placed on ice in the deep-freezer until the analysis.

All samples were centrifuged at 1.500 g for 10 minutes.
Samples which contained less then 100 µl volume were
excluded. Causes for less saliva in a sample were mainly
too little production of saliva in the mouth during the col-
lection of the samples or too early removement of the swab
out of the cheek pouches.

The overall number of collected samples was 910; after
centrifugation 606 samples were analysed (242 from
course 1, 109 from course 2, 255 from course 3). A total
number of 334 samples were collected from humans (53
from men, 281 from women), 272 from dogs (128 from
males, 144 from females).

Analysis
The samples were measured using a “double-antibody

biotin-linked enzyme-immunoassay“ for cortisol (PATZL,
1990; PALME et al., 1996).

Statistical methods
Data were evaluated statistically by using SPSS com-

puter-software. An evaluation for normal distribution using
the Kolmogorov-Smirnov Test of Goodness to Fit showed
that the data in this study did not underlie a normal distri-
bution (p < 0.001). Thus Mann-Whitney-U Test, Wilcoxon-
Signed-Rank Test, Kruskal-Wallis Test, and Friedman Test

were used for further analysis. Box-Plot graphs were used
for visualization.

In all statistical tests the probability of error was deter-
mined to be significant (α = 0.001).

Results

Levels of cortisol in saliva measured during each day
of the training courses

Tab. 1 shows the rapid decline of valid cases gathered
per day, due to the increasing number of teams that
dropped out during the course. Also striking is that the data
of both dog owners and animals were subject to great dis-
tributions, especially those of the humans. Additionally,
salivary cortisol concentrations of dogs were significantly
lower than those from humans (Mann-Whitney-U Test, p <
0.001, Tab. 1).

Data were also analysed by using the Friedman Test.
Among humans it showed that there were significant dif-
ferences between the levels of cortisol in saliva measured
per day (p < 0.001). These results were further investigat-
ed by using the Wilcoxon-Signed-Rank Test. We compared
every single day among each other and found out that all
days differed significantly from each other in its concentra-
tions of salivary cortisol (p < 0.001). Outstanding in its data
among humans was the fifth day, the day of the final exami-
nations. On this day, all data collected, as well as their medi-
an, were outstrikingly high, also recognizable when compar-
ing the minimum and maximum values (Tab. 1).

Among dogs no significant differences in salivary corti-
sol concentrations were measured between the days
(Friedman Test, p = 0.7). A comparison of the data also
showed that there was no comparable increase of the cor-
tisol concentrations on the fifth training day. On the con-
trary, data even trended to be higher during the first 3 days
of the courses and decline afterwards bringing up the low-
est median on the day of the final exams. Anyhow, this was
not statistically significant. Minimum and maximum values
did not show any trends similar to those among the dog
owners (Tab. 1).

Two Box-Plot graphs (Fig. 1, 2) visualize these results.
Fig. 1 shows the graph of the dog owners, Fig. 2 the graph
of their animals. Added in both graphs are the number of

Tab. 1: Number of valid and missing cases, median of cortisol concentrations (nmol/l) in saliva, and minimum and maxi-
mum values of cortisol concentrations (nmol/l) in saliva of humans and dogs, classified into each course day; combina-
tion of all 3 training courses

Days of Number of Number of Median of Minimum of Maximum of
course valid cases missing cases cortisol in nmol/l cortisol in nmol/l cortisol in nmol/l

Humans 1 83 13 11.3 1.1 57.7
2 80 16 12.9 2.3 58.5
3 79 17 10.5 1.2 101.2
4 61 35 13.5 2.3 52.9
5 31 33 29.1 6.2 84.0

Dogs 1 70 29 2.8 0.6 16.6
2 66 33 2.2 0.5 26.2
3 73 26 2.4 0.4 38.9
4 43 56 2.2 0.4 10.4
5 20 46 1.9 0.5 18.5
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cases used for each Box-Plot and the median calculated
from all 5 days in each particular group to illustrate daily
variations in cortisol secretion (median humans = 12.9, medi-
an dogs = 2.4).

Levels of cortisol in saliva measured at the three col-
lection times a day

Tab. 2 offers data assigned to the 3 times each day sam-
ples were collected, for both humans and dogs. A compar-
ison between humans and dogs showed that the number
of missing cases of dogs was greater than the one from
their owners.

The statistical analysis of cortisol concentrations indi-
cated that for humans the values declined from the morn-
ing towards the evening: median, as well as minimum and
maximum values of “midday” were below those from
“morning”, but were higher than those from “evening” (Tab.
2). A Friedman Test was used to confirm this trend statisti-
cally (p < 0.001). For further investigation the Wilcoxon-
Signed-Rank Test was used. The results showed that the
cortisol levels in saliva differed significantly between all 3
times of the day (p < 0.001).

The daily pattern of the dogs differed from those of their
owners. Here only a little decline was seen among the
medians and no trends were identified among the mini-
mum and maximum values (Tab. 2). However, according to
the Friedman Test, there were significant differences
between the levels of cortisol in saliva collected at the 3
times of the days (p < 0.001). The Wilcoxon-Signed-Rank
Test was applied to compare every time of the day with
each other. The results showed that samples collected in
the morning were significantly higher than those collected

at noon (p < 0.001) and in the evening (p < 0.001). Yet
there were no significant differences in the concentra-
tions of salivary cortisol collected at noon and in the
evening (p = 0.43). That means that morning samples of
dogs contained significantly more cortisol than the sam-
ples collected during the rest of the days, when no signif-
icant fluctuation was measured.

The Box-Plot graphs (Fig 3, 4) provide a survey about
the information given above. Fig. 3 shows the graph of the
humans, Fig. 4 the one of the dogs. Added in each figure
are the number of cases used for each Box-Plot and,
again, the total medians of all days from humans and dogs
(median humans = 12.9, median dogs = 2.4).

Levels of cortisol in saliva subdiveded into the 3 trai-
ning courses

Finally, data were analysed according to the 3 training
courses. As shown in Tab. 3, about thrice as many samples
were collected in the first and in the third course than in the
second course. Among the dog owners the drop-out rate
did not fluctuate much between the courses, but among
the dogs the drop-out rate was high in the third course. In
both groups the medians of the second course indicated
the highest cortisol levels, followed by the medians of the
first and the third course. Similar findings were seen con-
cerning the minimum- and maximum values of the 3 cour-
ses (Tab. 3).

To get more detailed information the Kruskal-Wallis Test
was used to investigate whether the differences found in
the concentrations of salivary cortisol between the 3 cour-
ses were significant. For both humans and dogs this con-
clusion could be made (p < 0.001). Afterwards the Mann-

Tab. 3: Number of valid and missing cases, median of cortisol concentrations (nmol/l) in saliva, and minimum and maxi-
mum values of cortisol concentrations (nmol/l) in saliva of humans and dogs, classified into each training course; combi-
nation of all days and day times 

Training Number of Number of Median of  Minimum of  Maximum of
courses valid cases missing cases cortisol in nmol/l cortisol in nmol/l    cortisol in nmol/l

Humans 1 129 39 14.5 2.4 76.6
2 58 12 19.7 6.2 101.2
3 147 63 10.2 1.1 46.5

Dogs 1 113 55 2.7 0.4 26.2
2 51 19 4.3 0.9 38.9
3 108 116 1.4 0.4 10.4

Tab. 2: Number of valid and missing cases, median of cortisol concentrations (nmol/l) in saliva, and minimum and maxi-
mum values of cortisol concentrations (nmol/l) in saliva of humans and dogs classified into each time of the day; combi-
nation of all 3 training courses

Day time Number of Number of Median of Minimum of Maximum of 
valid cases missing cases cortisol in nmol/l cortisol in nmol/l cortisol in nmol/l

Humans   Morning 126 34 23.6 2.5 101.2
Midday 115 45 12.1 1.2 76.6
Evening 93 35 7.3 1.1 25.5

Dogs Morning 99 66 2.6 0.4 16.6
Midday 89 76 2.4 0.5 38.9
Evening 84 48 2.0 0.5 26.2
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Whitney-U Test was applied to compare the three courses
with each other. Among the humans the results showed
that although the first and the second training course did
not differ significantly in their levels of measured cortisol (p
= 0.004), the third training course provided significantly
lower levels of cortisol in saliva than the other courses (p <
0.001).

Statistical analysis (using the Mann-Whitney-U Test)
among the dogs showed that the concentrations of cortisol
differed significantly between all 3 training courses (p <
0.001).

Residual Outcomes
Age did not have any statistically signficant influence on

the levels of cortisol concentrations in this survey, neither
among humans nor dogs. The Mann-Whitney-U Test was
used to compare the levels of cortisol in saliva among sev-
eral groups of ages, but no significant results could be
found (p = 0.28).

Similarly no significant differences existed between the
cortisol concentrations in saliva measured in male and
female humans and dogs. Nevertheless, the Mann-Whit-
ney-U Test indicated a trend towards slightly higher cortisol
levels among women than men (p = 0.02). Among the ani-
mals, male dogs showed a trend to have higher levels of
salivary cortisol than female dogs (p = 0.011). Gonadecto-
my of dogs did not have a statistical influence on the levels
of salivary cortisol in dogs (Mann-Whitney-U Test, p = 0.1).

Neither in humans nor in dogs did the cortisol concen-
trations in saliva differ between those individuals, who
dropped out of their course, or finished it with either one or
both of the final exams. An analysis of the first four days of
the courses with the Kruskal-Wallis Test did not calculate
for either group significant results (p humans = 0.012; p dogs =
0.449). Anyhow, the Mann-Whitney-U Test showed that
significantly more female than male dogs finished their
courses (p < 0.001). Similar results were not found among
the dog owners (p = 0.334).

Discussion

Cortisol concentrations from both humans and dogs
showed high variations. A number of other studies confirm
this fact, both for humans (KUNZ-EBRECHT et al., 2003,
2004) and for dogs (LAWLER et al., 1975; KOEPKE u.
OBRIST, 1983; BEERDA et al., 1997, 1998; KING et al.,
2003).

Reasons mentioned most frequently for individual differ-
ences among non pathological subjects are gender (GAR-
NIER et al., 1990), age (PALAZZOLO u. QUADRI, 1987),
earlier life experiences (MELZACK, 1954), menstrual cycle
(BAO et al., 2004), and - among dogs - their breed (COR-
SON, 1971).

In the Master’s Thesis by HAUBENHOFER (2003),
which built the initial study for this paper, the author linked
the data of cortisol in saliva collected during the training
courses with the results of questionnaires the dog owners
had to answer. The results showed that those teams that
were used to a stressful every day’s life (generated by fam-
ily with children, job, and/or leisure time) dealt with the
stressful parts of the training courses more easily and had
on average lower levels of cortisol in saliva than those
teams that were not used to stress.

Among the dog owners salivary cortisol concentrations
differed significantly between the individual days of the
training courses. This becomes manifest when looking at
the data of the fifth day, the day of the final exams, followed
by the fourth day, the day before the exams. The fact that
all days provided significantly different levels of cortisol in
saliva may be explained by another result of this study,
already mentioned above - the great individual differences
of cortisol concentrations among humans. The remarkably
high levels of measured cortisol in saliva during the fifth
day (together with its beginnings during the fourth day)
may be interpreted as exam nerves (WEISS, 1989). Corti-
sol levels increase as parameters like controllability and
decision latitude decline, as KARASEK (1979) explained in
his “demand- control” model for work-related stress. A sim-
ilar situation was given during the final exams of these
courses. Adult human beings, who were mainly situated
within the middle-classes of society were suddenly pushed
back again into the position of learners. They were repri-
manded by instructors who displayed all deficiencies and
mistakes of them and their beloved dogs. Controllability
and decision latitude were surely reduced in some way,
especially during the practical final exam of the dog, when
the owners had to rely on the skills of their dog and had
hardly any influence on the denouement of the exam.

In this context it seems interesting that these exam
nerves were obviously not transmitted from the dog own-
ers to their dogs. Contrary, the levels of cortisol in saliva did
not differ significantly between the single days among the
dogs. The animals even had their lowest median of all 5
cortisol concentrations situated on the fifth day. The medi-
ans of the other 4 days lay above 2 nmol/l, but the median
on the fifth day was 1.9 nmol/l.

A comparable study was done by HENNESSEY et al.
(1997) and thus may offer a possible reason for our results
here. The study was done in public animal shelters. The
scientists measured the levels of plasma cortisol of dogs
from the 1st to the 10th day of their stay in the shelter. The
results indicated that the dogs had significantly increased
cortisol levels during the first 3 days after their arrival in the
shelter and afterwards showed a decline until the 10th day.
They attributed these results to the new environment, con-
tacts to unfamiliar dogs and humans, new daily rhythms,
and new demands made on them. The initial situation and
following results from our study seem similar.Thus many of
the teams did not live in Vienna, some not even in Austria,
these training courses stood for a complete change of
everything the dog used to know and do. The dog was sep-
arated from his home, family and friends, brought into a
new city, hotel room and training centre, exposed to
unknown dogs, instructors and other dog owners, was sub-
ject to the time schedule of the training, and had to fulfil
tasks he normally was not used to. These requirements
could have been the reason for the increased levels of sali-
vary cortisol during the first days of the training, when
everything was still new and unfamiliar. During the ongoing
of the training the dogs maybe got accustomed to their sit-
uation.

In general the cortisol levels of both humans and dogs
complied on average with those basal and stress-
increased cortisol concentrations in saliva found in other
studies.

In the Master’s Thesis by HAUBENHOFER (2003) the
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author compared samples of salivary cortisol collected
during the training courses with samples collected from the
same teams during leisure time. All teams had to collect
saliva samples from themselves during an idle period of 2
consecutive days, for example a weekend.

The results of this comparison were consistent with the
other results from this study mentioned above. Dog owners
of those teams that were regularly exposed to stressful sit-
uations (by family, job or leisure time) secreted similar or
even slightly higher levels of salivary cortisol during their
weekend than during the first 4 days of their training cours-
es. Cortisol concentrations as high as on the day of the
final exams were, however, reached only in some cases.
The results from the dog owners of those teams that were
not used to stressful situations caused by normal life
events were indeed different. These humans had continu-
ously lower levels of cortisol in saliva during their week-
ends than during their training courses. Regarding to most
of the dogs, concentrations of salivary cortisol were lower
during weekends than during the first 3 days of their train-
ing courses. Levels of cortisol in saliva did not differ any-
more when it came to the fourth and fifth day of the cours-
es.

BEERDA et al. (1997) described a mean level of 3.6 ±
0.4 nmol/l as a basal cortisol concentration in saliva of
Beagles during non stressed conditions, and 37.4 ± 8.2
nmol/l during stressful situations. In their following paper
(BEERDA et al., 1998) they measured a mean basal corti-
sol level in saliva of 6.0 nmol/l for a group of dogs from dif-
ferent breeds. They exposed the dogs to several stressful
situations, like pulling them on a leash, releasing a paper-
filled bag from the ceiling, sudden noise, and electro
shock. The stimulus “pull the leash” caused mean levels of

salivary cortisol of 16.7 ± 12.1 nmol/l (due to one dog that
showed extreme levels of 100.7 and 69.4 nmol/l), the loud
noise caused an increase of cortisol up to 20.4 ± 4.5
nmol/l, the falling bag caused 18.7 ± 6.1 nmol/l, and the
electric shock caused 15.5 ± 4.6 nmol/l. The 2 other tested
stimuli - forcing the dog down on the floor, and opening an
umbrella in front of the dog - caused no significantly
increased cortisol secretion in the dogs. The scientists
explain this to the predictability of stimuli used (BEERDA et
al., 1998).

In their study about the evaluation of fear in dogs KING
et al. (2003) determined the saliva cortisol concentrations
of 108 dogs of various breeds, sex, and experience before
and after 4 different tests that were thought to cause fear
in dogs. The average concentration of saliva cortisol before
the tests was 2.8 ± 3.8 nmol/l, while the mean concentra-
tion after the tests was 4.7 ± 5.6 nmol/l.

KUNZ-EBRECHT et al. (2004) investigated the salivary
cortisol levels of humans during the first hour after waking
up compared to the levels during the rest of the day. The
mean level of cortisol in saliva directly after waking up in
the morning averaged 18.9 ± 10.5 nmol/l, increasing to
28.0 ± 13.6 nmol/l 30 minutes later. The average cortisol
levels in saliva during the rest of the day ranged in men
from 7.52 ± 2.8 nmol to 9.65 ± 4.1 nmol/l and in women
from 6.53 ± 2.0 nmol/l to 7.59 ± 2.6 nmol/l, contingent upon
several socioeconomic parameters.

More causation for discussion in the scientific literature
offers the existence of a daily rhythm of cortisol secretion
in dogs. Among humans this question seems accepted in
support of a daily rhythm. In humans, about 8-25 mg of cor-
tisol are excreted every day (GRIFFIN u. OJEDA, 1996).
An increase of cortisol production 3-5 hours after falling

Fig. 1: Concentrations (nmol/l) of cortisol in saliva of
humans measured each day during the training courses;
data of all 3 courses are combined. Number of cases each
day (n) and the median of all days (continuous line) are
added.

Fig. 2: Concentrations (nmol/l) of cortisol in saliva of dogs
measured each day during the training courses; data of all
3 courses are combined. Number of cases each day (n)
and the median of all days (continuous line) are added.
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asleep with a great peak in the morning about 1 hour after
waking up can be noticed. During the rest of the day the
cortisol concentration decreases again to reach its mini-
mum a few hours before and after falling asleep again
(HADLEY, 1996; KUNZ-EBRECHT et al., 2004).

In dogs the literature is less uniform. Some studies
showed that the daily secretion of cortisol underlies similar
rhythms as in humans (RIJNBERK et al., 1968;
KOLEVSKÁ et al., 2003). Other authors claim that dogs
loose their daily rhythm of cortisol secretion at an age of
about 10 months (TAKAHASHI et al., 1981; KEMPPAINEN
u. SARTIN, 1984; KOYAMA et al., 2003). This study rein-
forces the theory that dogs have increased concentrations
of salivary cortisol in the morning. Nevertheless we cannot
take for sure that the increased levels in the morning
derived from a natural daily rhythm in dogs that leads to an
increased production of cortisol in the morning. Saliva
samples were collected when the dogs already were with-
in the training centre and therefore exposed to all new and
unknown socioecologic parameters mentioned above.
Thus we cannot discriminate whether the increased levels
of cortisol in the morning arose from a natural daily rhythm
or from the situation of the training course itself.

Causation for the significantly different levels of averaged
cortisol in saliva between the 3 training courses evaluated
is speculative and hardly to evaluate thus the number of
direct and indirect socioecologic parameters is too big. That
also applies to the result that all 3 courses provided signifi-
cantly different results among the dogs, but only between
course 3 and the other 2 courses among the humans
(although the trend remained the same in both groups). We
can only mention that all courses were extremely individual
both in their initial situation and their processing. This may
have caused the observed differences.

The fact that no differences were found between the
cortisol concentrations in saliva of males and females,
between younger and older individuals, or rather between
individuals who finished the training courses and those
who dropped out, may be due to the small sampling size.
Further investigation dealing especially with this topic
would be advisable.

Yet interesting for the future of the training courses and
the association “Animals as Therapy” may be the result that
significantly more female dogs completed their training
compared to the males. Certainly, also in this case, sever-
al parameters could have led to this result and discussion
at this point will surely stay speculative. Maybe female
dogs were more likely to fulfil the demands made on them
because of their sex-specific character and behaviour.

Future investigation may deal with the evaluation of cor-
tisol levels in human-dog teams during their therapeutic
work in animal-assisted therapy to gain related information
and possibilities of comparison.

Acknowledgments
The authors would like to thank the following persons for

their invaluable assistance: Univ. Prof. Dr. Dr. h.c. Josef Lei-
betseder for initializing this project, Mrs. Helga Widder and
Mrs. Gabi Glaser as per procurationem for all members of
the association “Animals as Therapy”, and all human-dog
teams who agreed to participate in this study.

References

BAO, A., JI, Y., SOMEREN, E.J. van, HOFMANN, M.A., LIU, R.,
ZHOU, J. (2004): Diurnal rhythms of free oestradiol and cortisol
during the normal menstrual cycle in women with major
depression. Horm. Behav. 45, 93-102.

Fig. 4: Concentrations (nmol/l) of cortisol in saliva of dogs
assigned to the time of the day during the training cours-
es; data of all three courses are combined. Number of cas-
es each day (n) and the median of all days (continuous
line) are added.

Fig. 3: Concentrations (nmol/l) of cortisol in saliva of
humans assigned to the time of the day during the training
courses; data of all 3 courses are combined. Number of
cases each day (n) and the median of all days (continuous
line) are added.



73

Vet. Med. Austria / Wien. Tierärztl. Mschr. 92 (2005)

BEERDA, B., SCHILDER, M.B., HOOFF, J.A. van, VRIES, H.W. de
(1997). Manifestations of chronic and acute stress in dogs.
Appl. Anim. Behav. Sci. 52, 307-319.

BEERDA, B., SCHILDER, M.B., HOOFF, J.A. van, VRIES, H.W.
de, MOL, J.A. (1998): Behavioural, saliva cortisol and heart
rate responses to different types of stimuli in dogs. Appl. Anim.
Behav. Sci. 58, 365-381.

BEERDA, B., SCHILDER, M.B., HOOFF, J.A. van, VRIES, H.W.
de, MOL, J.A. (1999). Chronic stress in dogs subjected to
social and spatial restriction. II. Hormonal and immunological
responses. Physiol. Behav. 66, 243-254.

BEERDA, B., SCHILDER, M.B., JANSSEN, N.S., MOL, J.A.
(1996): The use of saliva cortisol, urinary cortisol and cate-
cholamine measurements for a noninvasive assessment of
stress responses in dogs. Horm. Behav. 30, 272-279.

BUENO, L., GUE, M., FARGEAS, M.J., ALVINERIE, M., JUNIEN,
J.L., FIORAMONTI, J. (1989): Vagally mediated inhibition of
acoustic stress-induced cortisol release by orally administered
κ-opioid substances in dogs. Endocrinology 124, 1788–1793.

CORSON, S. A. (1971): Pavlovian and operant conditioning tech-
niques in the study of psychosocial and biological relation-
ships. Society, Stress Dis. 1, 7-21.

ENGELAND, W.C., MILLER, P., GANN, D.S. (1990): Pituitary-adre-
nal adrenomedullary responses to noise in awake dogs. Am. J.
Physiol. 258, 672–677.

FINE, A. (2000): Animal-Assisted-Therapy: theoretical foundations
and guidelines for practice. Academic Press, San Diego, CA.

GARNIER, F., BENOIT, E., VIRAT, M., OCHOA, R., DELATOUR, P.
(1990). Adrenal cortisol response in clinically normal dogs
before and after adaptation to a housing environment. Lab.
Anim. 24, 40-43.

GRIFFIN, J. E., OJEDA, S. R. (1996): Textbook of endocrine phys-
iology. 3rd ed., Oxford University Press, New York.

HADLEY, M.E. (1996): Endocrinology. 4th ed., Prentice Hall Inter-
national Editions, Prentice-Hall, Arizona, USA.

HAUBENHOFER, D.K. (2003): Höhe der Stressbelastung von
Mensch und Hund während der Ausbildung für die Arbeit im
Bereich der tiergestützten Therapie. Dipl.arb., Fak. f.
Lebenswiss., Univ. Wien.

HENNESSEY, M.B., DAVIS, H.N., WILLIAMS, M.T., MELLOTT, C.,
DOUGLAS, C.W. (1997): Plasma cortisol levels of dogs at a
county animal shelter. Physiology & Behavior 62, 485-490.

HERBERT, T.B., COHEN, S. (1993): Stress and immunity in
humans: a meta-analytic review. Psychosom. Med. 55, 364-
379.

JØRGENSEN, L.S., CHRISTIANSEN, P., RAUNDAHL, U., ØST-
GAARD, S., CHRISTENSEN, N.J., FENGER, M., FLACHS, H.
(1990): Autonomic response to an experimental psychological
stressor in healthy subjects: measurement of sympathetic,
parasympathetic, and pituitary-adrenal parameters: test-retest
reliability. Scand. J. Clin. Lab. Invest. 50, 823–829.

KARASEK, R. A. (1979): Job decision latitude, and mental strain:
implications for job redesign. Admin. Sci. Quart. 24, 285-307.

KATHOL, R.G., ANTON, R., NOYES, R., GEHRIS, T. (1989):
Direct comparison of urinary free cortisol excretion in patients
with depression and panic disorder. Biol. Psychiat. 25,
873–878.

KEMPPAINEN, R.J., SARTIN, J.L. (1984): Evidence for episodic
but not circadian activity in plasma concentrations of adreno-
corticotropin, cortisol and thyroxine in dogs. J. Endocrinol. 103,
219-226.

KING, T., HEMSWORTH, P. H., COLEMAN, G. J. (2003): Fear of
novel and startling stimuli in domestic dogs. Appl. Anim. Behav.
Sci. 82, 45-64.

KIRSCHBAUM, C., HELLHAMMER, D. H. (1989): Salivary cortisol
in psychobiological research: an overview. Neuropsychobiolo-
gy 22, 150-169.

KIRSCHBAUM, C., HELLHAMMER, D. H. (2000): Salivary cortisol.
In: FINK, G. (ed.): Encyclopedia of stress. Vol. 3, San Diego,
Academic Press, p. 379-383.

KNOL, B.W. (1989): Influence of stress on the motivation for ago-
nistic behaviour in the male dog: role of the hypothalamus pitu-

itary testis system. Ph.D. thesis, Utrecht Univ.
KOEPKE, J. P., OBRIST, P. A. (1983): Angiotensin II in the renal

excretory response to behavioral stress in conscious dogs. Am.
J. Physiol. 245, R259-R264.

KOLEVSKÁ, J., BRUNCLÍK, V., SVIBODA, M. (2003): Circadian
rhythm of cortisol secretion in dogs of different daily activities.
Acta Vet. Brno 72, 599-605.

KOYAMA, T., OMATA, Y., SAITO, A. (2003): Changes in salivary
cortisol concentrations during a 24-hour period in dogs. Horm.
Metab. Res. 35, 355-357.

KUNZ-EBRECHT, S. R., KIRSCHBAUM, C., MARMOT, M., STEP-
TOE, A. (2003): Differences in cortisol awakening response on
work days and weekends in women and men from the White-
hall II cohort. Psychoneuroendocrinology 29, 516-528.

KUNZ-EBRECHT, S. R., KIRSCHBAUM, C., STEPTOE, A. (2004):
Work stress, socioeconomic status and neuroendocrine activa-
tion over the working day. Soc. Sci. & Med. 58, 1523-1530.

LAWLER, J. E., OBRIST, P. A., LAWLER, K. A. (1975): Cardiovas-
cular function during pre-avoidance avoidance, and post avoid-
ance in dogs. Psychophysiology 12, 4-11.

MASON, G., MENDL, M. (1993): Why is there no simple way of
measuring animal welfare? Anim. Welfare 2, 301-319.

MELZACK, R. (1954): The genesis of emotional behavior: an
experimental study of the dog. J. Comp. Physiol. Psychol. 47,
166-168.

MUELAS, M.S., RAMIREZ, P., PARRILLA, P., RUIZ, J.M., PEREZ,
J.M., CANDEL, M.F., AGUILAR, J., CARRASCO, L. (1993):
Vagal system involvement in changes in small bowel motility
during restraint stress: an experimental study in the dog. British
J. Surg. 80, 479-483.

PALAZZOLO, D. L., QUADRI, S. K. (1987): Plasma thyroxine and
cortisol under basal conditions and during cold stress in the
aging dog. Proc. Soc. Exp. Biol. Med. 185, 305-311.

PALME, R., MAGGS, J.L., PARK, B.K., MÖSTL, E. (1996):
Metabolites of infused cortisol in faeces of sheep. 6th Symp. on
the Analysis of Steroids, October 7-9, 1996, Szeged, Hungary,
p. 28.

PATZL, M. (1990): Entwicklung eines Biotin-Streptavidin-Enzym-
immunoassays zur Bestimmung von Cortisol in Blut und Spei-
chel von Hunden. Diss., Vet. Med. Univ. Wien.

RIJNBERK, A., DER KINDEREN, P.J., THIJSSEN, J.H. (1968):
Investigations on the adrenocortical function of normal dogs. J.
Endocrinol. 41, 387-395.

SCHWIZGEBEL, D. (1982): Zusammenhänge zwischen dem Ver-
halten des Tierlehrers und dem Verhalten des Deutschen
Schäferhundes im Hinblick auf tiergerechte Ausbildung.
Aktuelle Arbeiten Artgemaesser Tierhaltung, S. 138-148.

SILVER, R.L., WORTMAN, C.B. (1980): Coping with undesirable
life events. In: GARBER, J., SELIGMAN, M.E. (eds.): Human
helplessness. Academic Press, New York, p. 279-375.

STAFLEU, F.R., RIVAS, E., RIVAS, T., VORSTENBOSCH, J.,
HEEGER, F.R., BEYNEN, A.C. (1992): The use of analogous
reasoning for assessing discomfort in laboratory animals.
Anim. Welfare 1, 77-84.

TAKAHASHI, Y., EBIHARA, S., NAKAMURA, Y., TAKAHASHI, K.
(1981): A model of human sleep-related growth hormone
secretion in dogs: effects of 3, 6, and 12 hours of forced wake-
fulness on plasma growth hormone, cortisol, and sleep stages.
Endocrinology 109, 262-272.

VINCENT, I.C., MICHELL, A.R. (1992): Comparison of cortisol
concentrations in saliva and plasma of dogs. Res. Vet. Sci. 53,
342-345.

WEISS, H.J. (1989): Prüfungsangst. Wie ensteht sie? Was richtet
sie an? Wie begegne ich ihr? Lexika Verlag Barbara Rumpf,
München.

Authors’ address:
Mag. Dorit Haubenhofer, Univ. Prof. Dr. Mag. Mag. Sylvia Kirchen-
gast, Althanstraße 14, A - 1090 Vienna, Austria; Univ. Prof. Dr.
Erich Möstl, Veterinärplatz 1, A - 1210 Vienna, Austria.
e-Mail: dorithaubenhofer@web.de


