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a b s t r a c t

Animal-assisted interventions (AAIs) are increasingly popular throughout the world, with a growing
trend. Despite all their potential benefits, there are certain risks to both humans and animals involved in
AAI programs that should not be disregarded, such as the burnout of the animals. This study investigated
the welfare of dogs during AAIs in Portugal. Three welfare indicators related to stress were assessed in
nineteen dogs of nineteen human-dog dyads: salivary cortisol concentration, heart rate (HR), and res-
piratory rate. These measurements were carried out at two time points: at home and after session. This
combined assessment allows for the evaluation of the two main neurohormonal pathways related to
stress responses: the hypothalamic-pituitary-adrenal axis and the sympathetic-adrenal-medullary axis.
Along with monitoring these indicators, a questionnaire was given to each animal handler immediately
before the sample collection, to collect demographic data about his/her dog and to characterize the AAI
session they were involved in. Statistically significant differences were found (P < 0.05) among the in-
dicators’mean/median values at home and after an AAI session, with the postsession values being higher.
Dogs involved in animal-assisted activities had significantly higher mean HR values after session when
compared with the ones involved in animal-assisted therapies (P ¼ 0.015), despite all of them being
within the normal range. The dogs subjected to a transport time of longer than fifty minutes also had
significantly higher mean HR (P ¼ 0.007) and median respiratory rate (P ¼ 0.0001) after session. Most of
the dogs (n ¼ 15) had salivary cortisol concentration values within what is considered to be the normal
range (<0.3 mg/dL) with only one dog having an extremely high value (1.101 mg/dL) that was attributed to
the entrance protocol in the AAI site and to the characteristics of the session itself. The analysis of the
three indicators did not raise severe concern about the welfare of the monitored dogs, but some practices
that should be avoided were identified: long transport to the AAI site (�50 minutes); performing AAI in
excessively warm rooms; and entering schools during children’s playtime.

� 2019 Elsevier Inc. All rights reserved.
Introduction

With the growing popularity of companion animals in human
societies (Gerhardt, 2016) and the development of strong human-
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animal bonds (Dotson and Hyatt, 2008; Kruger et al., 2012), the
demand for their inclusion in health care and wellbeing services for
humans has increased throughout the world (Fine and Becky, 2010;
Fine and Weaver, 2018). The same is happening in Portugal, where
individuals and institutions are becoming more interested in all
types of animal-assisted interventions (AAIs), seeking and
including them in the services offered (de Sousa, 2010). However, in
contrast to other European countries (Bundesministers für Arbeit,
2015; Ministry of Health - Directorate-General for Animal Health,
2015; Wohlfarth and Sandstedt, 2016; Rep. Atti n. 60/CSR del 25
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marzo 2015), there are not yet national regulations regarding AAI or
the animals involved in them. As a result, practitioners responsible
for people and animals involved may choose whether to follow
international guidelines such as International Association of
Human-Animal Interaction Organizations (2018) or Tufts Institute
for Human-Animal Interaction (2016).

The benefits of AAI in their three categories (animal-assisted
activity [AAA]; animal-assisted therapy [AAT]; animal-assisted ed-
ucation) have been studied, documented, and spread by scientific
publications and regular media, contributing to our understanding
of this growing demand. From university students’ mental health
(Binfet and Passmore, 2016; Fiocco and Hunse, 2017; Ward-Griffin
et al., 2018) to decreasing pain in hospitalized children (Braun
et al., 2009; Calcaterra et al., 2015), helping children to improve
their reading skills (Le Roux et al., 2014), modifying the behavior of
children diagnosed with autism spectrum disorder (O’Haire et al.,
2014; Silva et al., 2011), decreasing the anxiety of hospitalized pa-
tients (Cole et al., 2007; Hoffmann et al., 2009; Klemm et al., 2010),
and improving the quality of life of people suffering from dementia
(Nordgren and Engstrӧ;m, 2014), the scope of the potential benefits
of AAI is broad. Nevertheless, the highly diverse types of activity
scrutinized by these studies make it difficult to define clearly and to
apply generalized standards of practice and intervention for each
case (McCune et al., 2014).

Despite all the potential benefits, there are certain risks to both
humans and animals involved in AAI programs that should not be
disregarded, such as the potential bidirectional transmission of
zoonosis (Lefebvre et al., 2009, 2008, 2006a, 2006b; Van Duijkeren
et al., 2004) and the burnout of the animals (Iannuzzi and Rowan,
1991), which is one of the major concerns regarding their welfare.
As stated by Marinelli et al. (2009), the growing demand for AAI
leads to an increased pressure to perform a larger number of ses-
sions andwith bigger groups of beneficiaries, decreasing the quality
of the interventions and potentially jeopardizing the welfare of the
dogs involved, because of overuse or exposure to stressful situa-
tions such as unknown environments, close interaction with un-
familiar people, and unforeseen situations (Glenk et al., 2014).

When dealing with stressful situations, in the effort to maintain
adequate self-preservation and homeostasis, the sympathetic-
adrenal-medullary (SAM) axis is activated, leading to the release
of catecholamines and overall stimulation of the organism. Simul-
taneously, the hypothalamic-pituitary-adrenal axis is activated,
leading to the release of glucocorticoid hormones that affect
metabolism. In dogs, the most important glucocorticoid is cortisol
(Glenk and Kothgassner, 2017; Klein, 2013; Pirrone et al., 2017).

There is a growing body of research on the effects of AAI sessions
on the welfare of the animals, but the results differ (Glenk, 2017).
The large majority of studies used ethograms to record stress be-
haviors, quantification of cortisol, or a combination of both (Glenk
et al., 2011; Glenk, 2017; Palestrini et al., 2017; Pirrone et al.,
2017). In this study, with the aim to monitor the activation of
both neurohormonal pathways implicated in stress response, the
hypothalamic-pituitary-adrenal axis was monitored through sali-
vary cortisol concentrations, and the SAM axis was monitored
through heart rate (HR) and respiratory rate (RR).

Materials and methods

Sampling schedule and geographical zones

Dog sample collection took place from 28th May to 16th June of
2018 on three Portuguese geographical zones: North; Centre and
Lisbon’s Metropolitan Area; and Algarve (Statistics Portugal, 2015).
To maximize resources, each geographical zone was visited once at
a time.
Human-dog team selection and inclusion criteria

Sixty human-dog teams were contacted, and nineteen were
selected based on the geographical location of the sessions and
homes, availability during the sampling period, and the use of
healthy dogs of any breed with a minimum age of 2 years, which is
considered as the ideal age to start working in AAI by Lefebvre et al.
(2008).

Human-dog team characterization

The nineteen dogs investigated had a median age of 6 years
(IQR ¼ 2.95-7.10), the majority being spayed females (n ¼ 15;
78.95%) but also including two intact males, one intact female and
one neutered male (Table 1). Six different breeds along with mixed
breeds were represented in the sample (Table 1).

All handlers were women and most of them went through
internationally accredited training and certification in AAI (63.16%).
Some of these certified handlers trained their own dogs, but as they
were never examined by any Accredited Association for AAI, we
considered them as not having accredited training/certification
(Table 1).

All the dogs had lived with their handlers for at least one year
(M ¼ 4.40 � SD ¼ 2.26) and had worked in AAI for at least half year
before the study (M ¼ 3.53 � SD ¼ 2.26). They participated in an
average of 5 sessions per week (M ¼ 5.32 � SD ¼ 3.13) of 41.6 �
SD ¼ 7.5 minutes of duration, with variable intervals between
sessions (15 minutes: n ¼ 4; 30 minutes: n ¼ 7; 45 minutes: n ¼ 1;
6 hours: n ¼ 1; �24 hours: n ¼ 6). Most dogs participated in AAI
sessions in the afternoon (n ¼ 14; 73.68%).

Sample collection and saliva storage, and HR and RR monitoring

Saliva samples were collected in all dogs, and HR and RR
monitored, at two time points, by the same researcher, first at the
teams’ homes and immediately after an AAI session, no later than
2 minutes after the end of each session. The mean interval of
collection time of the two saliva samples was 26 � 26.84 hours. The
two sampling points were matched as closely as possible for each
dog, being their time lag M ¼ 1.00 � SD ¼ 0.88 hours, mitigating
therefore the variability associated with circadian rhythms (Cobb
et al., 2016). HR (beats per minute [bpm]) and RR (breaths per
minuteebpm) were monitored using a stethoscope and digital
watch, five consecutive times for 15-second periods to yield a mean
value for each measurement. These were the first indicators to be
measured at the postsession setting and the last ones measured at
home, allowing the dog to relax andmitigating the likelihood of the
dog being aroused by the presence of a new person in their home
(Beerda et al., 1998). Saliva samples were collected in less than four
minutes (Kobelt et al., 2003) using SalivaBio Children’s Swabs
(exclusive of Salimetrics, State College, PA). As can be seen in
Figure 1, gloves were used during sampling (Oyama et al., 2014) and
the manufacturer’s protocol for collection was strictly followed
(Salimetrics and SalivaBio, 2013; Salimetrics, 2018). Saliva swabs
were stored in Swab Storage Tubes (exclusive of Salimetrics, State
College, PA) according to the manufacturer’s protocol until further
processing and analysis (Salimetrics and SalivaBio, 2013). At home,
saliva collection was the first procedure undertaken, and after
session, it was the last (Vincent and Michell, 1992).

Questionnaire about the human-dog teams

The handlers also filled in a questionnaire that aimed to collect
demographic data about them (type of training/certification), the
dogs (breed; age; sex; current medication; for how long they had



Table 1
Demographic characterization of the nineteen dogs investigated (D1 to D19)

Monitored dogs Age (years) Breed Reproductive status Accredited AAI certification of the

Dog Handler

D1 6 Golden retriever Spayed No No
D2 2 Brittany Spayed Yes Yes
D3 2 Golden retriever Spayed Yes Yes
D4 4.3 Labrador retriever Intact male No No
D5 2 Mixed breed Spayed No No
D6 8 Mixed breed Neutered No Yes
D7 9 Labrador retriever Spayed Noa Yes
D8 2 Cavalier King Charles spaniel Spayed Yes Yes
D9 6 Golden retriever Intact female No No
D10 6 Mixed breed Spayed Yes Yes
D11 6.7 Newfoundland Intact male Yes Yes
D12 6 Labrador retriever Spayed Yes Yes
D13 5 Mixed-breed Spayed No No
D14 3.3 Golden retriever Spayed No No
D15 2.5 Mixed breed Spayed No No
D16 9.2 Mixed breed Spayed Yes Yes
D17 10 Labrador retriever Spayed Yes Yes
D18 4 Belgian shepherd dog (Tervueren) Spayed No Yes
D19 7.5 Golden retriever Spayed Yes Yes

AAI, animal-assisted intervention.
a Former assistance dog.
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beenwith the handler; for how long they had been doing AAI; type
of training/certification; number of sessions per week; minimum
time interval between sessions), and characteristics of the session
theywere involved in just before sampling (type of session; number
of beneficiaries; familiar or unfamiliar site/beneficiaries; benefi-
ciaries’ age; beneficiaries’ characteristics; dogs’ preference working
group; sessions’ duration; one dog/multidog session; on/off leash;
transport duration). The design of the questionnaire was based on
other authors’ findings (Beerda et al., 1998, 1997; Bergamasco et al.,
2010; Glenk, 2017; Glenk et al., 2014, 2013; King et al., 2011;
Kirchengast and Haubenhofer, 2007; Marinelli et al., 2009;
McCullough et al., 2017; Ng et al., 2014). A proper informed con-
sent was obtained from the handlers through a formulary of
authorization of sample collection and use of data that were filled in
and signed by the handlers.
Samples’ processing and laboratorial analysis

Saliva samples were processed and analyzed according to the
manufacturer’s specifications (Salimetrics, 2008) at the Microbi-
ology and Immunology Laboratory of the Centre for
Figure 1. Saliva sampling using SalivaBio Children’s Swab (exclusive of Salimetrics,
State College, PA).
Interdisciplinary Research in Animal Health of the Veterinary
Medicine Faculty of the University of Lisbon. The Salimetrics
Cortisol Enzyme Immunoassay Kit (exclusive of Salimetrics, State
College, PA) validated for use with canine saliva (McCullough et al.,
2017) was selected to quantify salivary cortisol concentrations in
the samples.
Statistical analysis

All the data were analyzed with statistical software R (R Core
Team, 2017). Values were considered statistically significant at
P < 0.05.

The normality of the indicators was assessed through a Shapiro-
Wilk test. The differences between the mean values of normally
distributed variables were compared with a paired t-test and be-
tween the median values of non-normally distributed variables
through the Wilcoxon Signed Rank test. To investigate the corre-
lation between the three welfare indicators, a Spearman’s test was
used. To check for the existence of significant differences between
medians and means of the welfare indicators, respectively, ac-
cording to the influence of qualitative variables, two tests were
used, namely: theMannWhitney test for variables with two classes
(only dog in the session; familiar/unfamiliar AAI site; on a leash or
free in the room during the session; AAA/AAT session; duration of
the session; group/individual session; familiar/unfamiliar benefi-
ciaries), and the one-way ANOVA test for variables with more than
two classes (number of beneficiaries; age group of the beneficiaries;
dog’s preferred group; transport duration to the AAI site; for how
long the dog has been involved in AAI; training/certification of the
dog in AAI; training/certification of the handler in AAI). To verify the
existence of a significant effect of qualitative variables with more
than two classes (breed; age of the dog; reproductive status; for
how long the dog has beenwith its tutor; time of sampling; number
of weekly sessions; minimum interval between sessions) and,
simultaneously, of the interaction between that variable and the
sampling time (home or post-session), a repeatedmeasures ANOVA
was used on the mean values of the welfare indicators (Baguley,
2012). To compare differences between groups, post hoc Tukey
tests were used.

Figures were created with GraphPad Prism 7 software.



Figure 2. Comparison of the salivary cortisol concentrations of the samples taken at
home (n ¼ 19) and after session (n ¼ 19) with the Wilcoxon signed-rank; maximum
(normal): 0.3 mg/dL; stress cutoff: 0.4 mg/dL; salivary cortisol concentrations reference
values according to Di Nardo et al. (2016).

Table 2
Results of the Spearman correlation revealed no correlation among the welfare in-
dicators monitored at home

Monitored dogs Heart rate (home) Respiratory rate (home)

Salivary cortisol
concentration (home)

rs (19) ¼ �0.042, P ¼ 0.86 rs (19) ¼ 0.11, P ¼ 0.64

Heart rate (home) rs (19) ¼ 0.42, P ¼ 0.071
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Results

Welfare indicators

In total, thirty-eight saliva samples were analyzed, two for each
dog (Figures 2 and 3).

No significant correlation among the welfare indicators selected
was demonstrated in this study, at home or after session (Tables 2
and 3).

A Wilcoxon signed rank test revealed that the salivary cortisol
concentrations at home and after sessionwere statistically different
(W¼ 14; P¼ 0.0004), being higher after session (median¼ 0.22 mg/
dL; IQR ¼ 0.131-0.258) than at home (median ¼ 0.15 mg/dL; IQR ¼
0.119-0.170) (Figure 2).

The results indicated that time of day (morning or afternoon)
had no statistically significant influence on cortisol concentrations
(F (1,17) ¼0.32; P ¼ 0.58). Moreover, no statistically significant
differences were found in the cortisol values based on sex (F (1,17)¼
0.002; P ¼ 0.96), breed (F (3,15) ¼ 0.85; P ¼ 0.49), number of ses-
sions per week (F (2,16)¼ 2.22; P¼ 0,14), or number of beneficiaries
in the session (F (2,16)¼ 2.66; P¼ 0.10). In this study, being on or off
the leash during the session had no effect on the cortisol values
after session (W ¼ 31; P ¼ 0.37), neither did the duration of the
session (W ¼ 36; P ¼ 0.54) or type of session (W ¼ 19; P ¼ 0.61).

All the samples collected at home had salivary cortisol concen-
trations below the maximum value considered normal by Di Nardo
et al. (2016). Four postsession samples were greater than the
maximum value and two of which even greater than the cutoff
value for stress (0.4 mg/dL) as suggested by Di Nardo et al. (2016)
(Figure 2).
Figure 3. Salivary cortisol concentrations at home and after session of each dog
monitored (n ¼ 19); maximum (normal): 0.3 mg/dL; stress cutoff: 0.4 mg/dL; salivary
cortisol concentrations reference values according to Di Nardo et al. (2016).
These four dogs had the following cortisol concentrations:
1.101 mg/dL (D1); 0.303 mg/dL (D10); 0.406 mg/dL (D11); 0.307 (D12)
(Figure 3). The difference between home and postsession concen-
trations was most significant in D1 and D12, both of which had
postsession concentrations 4.06 and 3.79 times higher than at
home, respectively.

In total, thirty-eight HR values were analyzed, two for each dog
(Figures 4 and 5). The results presented in Figure 4 allowed for the
identification of statistically significant differences between the HR
at home and after session (t (18) ¼ �2.28; P ¼ 0.035), the value at
home being lower (M ¼ 71.8 � SD ¼ 12.5 bpm) than after session
(M ¼ 81.1 � SD ¼17.5 bpm).

Furthermore, statistically significant differences were found
between the HR of dogs that performed different types of AAI (W ¼
46; P ¼ 0.015), the HR of the ones that did AATs) being lower
(median¼ 78; IQR¼ 67-84) than the ones that did AAAs (median¼
108; IQR ¼ 98-118). In addition, the results suggest a possible effect
of the number of beneficiaries in the session on the HR of the dogs
(F (2,16) ¼ 3.82; P ¼ 0.044), although with Tukey’s multiple com-
parisons no statistically significant differences between groups
were found. The effect of the duration of transport was also iden-
tified (F (2,16) ¼ 6.90; P ¼ 0.007), with those dogs subjected to over
fifty minutes of transport having higher HR that the others (M ¼
106.7� SD¼ 22). D1 had a HR value at home (RR¼ 104 bpm) higher
than after session (RR ¼ 56 bpm) (Figure 5).

In total, thirty-eight RR values were measured, two for each dog
(Figures 6 and 7). The results in Figure 6 showed that there was a
statistically significant difference between the RR at home and after
session (W ¼ 15; P ¼ 0.020), the values after session (median ¼ 40
bpm; IQR¼ 30-104) being higher than those at home (median¼ 28
bpm; IQR ¼ 24-32).

As can be seen in Figure 7, most dogs involved in AAI programs
had an RR at home of around the normal range (10-30 bpm) except
for three animals: D1 (RR ¼ 200 bpm), D11 (RR ¼ 44 bpm), and D19
(RR ¼ 128 bpm).

Despitemost dogs having postsession RR values greater than the
normal range (n ¼ 14), transport duration was the only variable
with a statistically significant influence on the postsession RR (F
(2,16) ¼ 17.1; P ¼ 0.0001), the higher RR occurring when they were
subjected to over fifty minutes of transport (M ¼ 201.3 � SD ¼ 6.1).

Discussion

The small sample size, the convenience sampling, and the lack of
control of certain environmental variables (such as room temper-
ature)may have hindered the identification of correlations between
Table 3
Results of the Spearman correlation revealed no correlation among the welfare in-
dicators monitored after session

Monitored dogs Heart rate
(after session)

Respiratory rate
(after session)

Salivary cortisol concentration
(after session)

rs (19) ¼ �0.31,
P ¼ 0.20

rs (19) ¼ 0.006, P ¼ 0.98

Heart rate (after session) rs (19) ¼ 0.27, P ¼ 0.27



Figure 4. Comparison of the monitored dogs’ heart rates at home (n ¼ 19) and after
session (n ¼ 19) with a paired t-test; minimum (normal): 60 bpm; maximum (normal):
120 bpm; normal heart rate range according to the studies by Ferasin et al. (2010) and
Rijnberk and van Sluijs (2009).

Figure 6. Comparison of the monitored dogs’ respiratory rates at home (n ¼ 19) and
after session (n ¼ 19) with the Wilcoxon signed-rank; minimum (normal): 10 bpm;
maximum (normal): 30 bpm; normal respiratory rate range according to the studies by
Birchard et al. (2006) and Rijnberk and van Sluijs (2009).
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the three welfare indicators, previously reported by other re-
searchers (Hekman et al., 2012).

The findings of higher salivary cortisol concentrations after
session versus home are in line with the findings of other authors
(Haubenhofer and Kirchengast, 2006; King et al., 2011; Kirchengast
and Haubenhofer, 2007), although it cannot be deduced without an
ethogram whether this postsession rise is due to stress or arousal.
In addition, although statistically significant differences between
HR values at home and after session were found, all dogs had HR
values around the normal range (60-120 bpm) (Ferasin et al., 2010;
Rijnberk and van Sluijs, 2009), suggesting that no extreme activa-
tion of SAM occurred during the sessions, thus leading us to assign
these differences to the rise in activity level during AAI sessions
versus resting at home. Furthermore, the median RR value after
session was higher than the maximum normal resting value (30
bpm) (Birchard et al., 2006; Rijnberk and van Sluijs, 2009), which
was as anticipated and probably due to stimulation and increased
activity during the AAI sessions.

In this study, contrary to the findings of other authors (Handlin
et al., 2011; Haubenhofer and Kirchengast, 2006), time of day had
no influence on cortisol levels. Moreover, as previously reported by
Bennett and Hayssen (2010), the sex of the dogs had no effect on
cortisol levels and neither did the breed (Bennett and Hayssen
2010; 2016). Yet our time of day, sex, and breed results should be
interpreted with caution because 73.68% of the dog’s saliva samples
were collected in the afternoon, 78.95% of our samples were spayed
females, and only six dog breeds were represented in the sample.

Although our salivary cortisol results regarding the number of
sessions per week are in line with the findings of McCullough et al.
Figure 5. Heart rate at home and after session of each monitored dog (n ¼ 19); minimum (
Ferasin et al. (2010) and Rijnberk and van Sluijs (2009).
(2017), other authors reported differences (Clark et al., 2018), which
leaves open the recurrent question of howmany sessions per week
are advisable.

It seemed that being on or off leash had no effect on the
monitored dogs’ welfare, contrary to the findings of Glenk et al.
(2013, 2017), which means that the use of a leash should be
considered case to case by the handler because it could be useful in
controlling the movements of dogs working with people with
impaired mobility, for example.

It was not possible to confirm if familiarity with the AAI site
influences the postsession cortisol levels (Cobb et al., 2016; Ng et al.,
2014), the HR or RR, because only dog D2 (5.26%) undertook AAI at
an unfamiliar site.

Because there is no evidence that the cortisol levels of D1, D10,
D11, and D12 could be explained by any of the variables collected by
the questionnaire, a few comments are added that may be relevant
to interpret the responses of dogs D1, D10, D11, and D12.

D10 (postsession salivary cortisol concentration ¼ 0.303 mg/dL)
was a dog that was frightened of car rides. Although it was inside
the car for less than twenty minutes, it was enough for it to become
extremely stressed. Because of the delay in the rise of salivary
cortisol concentrations and the fact that they take thirty minutes to
normal): 60 bpm; maximum (normal): 120 bpm; normal heart rate range according to



Figure 7. Respiratory rate at home and after session of each monitored dog (n ¼ 19); minimum (normal): 10 bpm; maximum (normal): 30 bpm; normal respiratory rate range
according to the studies by Birchard et al. (2006) and Rijnberk and van Sluijs (2009).
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start to normalize after a stressful event (Vincent and Michell,
1992), this small rise above the considered maximum normal
value could be due to the car trip. Because it was not possible to
collect a saliva sample after transport, in this study, the question
remains and should be further investigated in future studies.

D12 (salivary cortisol concentration ¼ 0.307 mg/dL) and D11
(salivary cortisol concentration ¼ 0.406 mg/dL) performed AAI in an
excessively warm small room. D12 also played “fetch” with the
elderly, and both dogs were panting for most of the time. It was not
possible to measure the room temperature in the AAI site, but it was
uncomfortably warm even for the people involved. Thermal stress
(Marinelli et al., 2009) along with the arousal of playing with the
elderly may explain the marked rise of cortisol levels of D11 and
D12 compared with at home values. In addition, it is suspected that
D11 had higher cortisol levels than D12 because it was more
affected by the environmental conditions due to its breed charac-
teristics (longer and denser fur). Given the findings in relation to
D11 and D12, room temperature should be measured and used as a
variable in future studies because it may be related to the welfare
indicators selected and could help set a range of temperatures
which is appropriate for the animals to work in or not.

D1 (salivary cortisol concentration ¼ 1.101 mg/dL) entered a
school during children’s playtime and was surrounded by dozens of
childrenwhowanted to touch and interact with it. The session itself
was interrupted a few times (Marinelli et al., 2009) and it required
the dog to lie down for about forty-five minutes in the midst of four
children with special needs. Most of themwere engaging calmly in
the activities, except for one child with autism spectrum disorder
that was very restless and displayed disruptive behavior during the
session. All these factors may have contributed to the extremely
high cortisol level measured after session in this dog. Although its
cortisol levels at home were the highest of the nineteen dogs
monitored (0.271 mg/dL), it also had the biggest difference between
the two collection times, suggesting that this session was unduly
stressful for the dog.

The HR differences related to the type of AAI found in this study
may reflect the differences between the activity levels required
during AAA (more movement and active interaction/play was
demanded of the dogs) in comparison to AAT (relaxation sessions).

Room temperature also plays a major role in the RR because
panting is an important thermal regulation mechanism for dogs, so
the big interquartile range (IQR ¼ 30-104) in the postsession RR
values may be a reflection of this.

D1 was monitored at home on an extremely hot June day (40�C)
after being outside playing with the other dogs of the house. This
may explain the higher HR and RR at home compared with post-
session (Figures 5 and 7). The monitoring conditions were not
standardized, but due to the setting, timing, and resources avail-
able, it was not possible to overcome this situation.

D11 and D19 also had home RR greater than normal limits.
Because theyweremonitoredwith family membersmoving around
their home, this alone may have provided enough stimuli to in-
crease the RR in these dogs.

These results may be affected by two limitations of the experi-
mental design, the lack of presession measurements and the
absence of behavioral analysis to support that the physical contact
and close visualization of dogs due to measuring HR and body
temperature with a stethoscope and a digital watch did not induce
stress in the animals.

Conclusions

Both HR and RR results indicate that long transport
(�50 minutes) could affect the welfare of the dogs during sessions
and should be avoided.

Cortisol and RR values also suggest that high room temperatures
may be prejudicial to the dogs’ welfare.

Therefore, there is the need to stipulate reference values for
maximum journey duration and for maximum ambient tempera-
ture above which dogs involved in AAI should not work.

In addition, handlers should avoid exposing the dogs to AAI
situations like that to which D1 was exposed, preferably entering
the site during a calm time, maybe even through a special entrance
to avoid unnecessary interactions and planning sessions that allow
the dog more freedom of movement.

No serious concerns about the welfare of dogs involved in AAI
were raised by this study, but some practices were identified that
should be avoided or further investigated to protect them.
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