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Abstract
Anxiety is common in pediatric dental care, and affects the behavioral management
of children. Animal-assisted therapy (AAT) has been shown to improve children’s
behavior. However, few studies have applied this technique in dentistry. The aim of the
present study was to evaluate the applicability of dog-assisted therapy to control anxiety
during pediatric dental treatment. Twenty children were selected from the Pediatric
Dentistry Clinic of the Pontifical Catholic University of Campinas (PUC-Campinas),
Brazil. Participants were divided into two groups: Control (n = 11; visits = 16), in which
children were conditioned by methods routinely used in the clinic; and AAT (n = 9;
visits = 23), in which children had contact with a dog therapist first at the reception desk
and then again inside the office. The dog therapist stayed beside the dental chair with
the child throughout the procedures. Corah’s Dental Anxiety Scale (CS) and heart rate
(HR) were used for evaluation of child anxiety. The results were tested for normality of
distribution with the Shapiro-Wilk method, and subsequently analyzed in BioEstat 5.0.
HR results were compared by Analysis of Variance (ANOVA) with Tukey’s test, and
CS scores, with the Wilcoxon test. There was a significant reduction in HR in the AAT
group (p = 0.0069). In the Control group, HR did not change before, during, or after
treatment (p = 0.6052). Controls showed a significant increase in anxiety measured by
CS before and after treatment (p = 0.0455). In the AAT group, there was no change in
CS scores before and after treatment (p = 0.3739). AAT could be an alternative to reduce
anxiety during pediatric dental care.
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1. Introduction

For centuries, humans and dogs have had a relationship of mo-
tivation and companionship [1], but recognition of the potential
for positive outcomes with animal-assisted therapeutic strate-
gies in the field of health care is a more recent phenomenon [2].
Therapeutic animal-assisted interventions (AAI) are classified
by the American Veterinary Medical Association as: service
animal programs (SAP), which utilize service animals; animal-
assisted activities (AAA), which use companion animals; and
animal-assisted therapy (AAT), which uses specially trained
therapy animals and can be defined technically as the use
of animals by health professionals, both trained, to facilitate
patient cooperation in some instance during treatment [3].
In pediatrics, AAT with dogs (dog-assisted therapy or

canine-assisted therapy) has been shown to increase positive
behaviors and attention in children with developmental
disorders and during painful procedures, as well as promote
calmness in children [4–9]. A study reported significant
reductions in anxiety and related behaviors during dental
treatment with AAT, believed to be mediated by a distracting

effect on perception [10]. AAT can elevate IgA levels,
enhancing host defenses [11]. Another study [12] concluded
that a therapy dog’s presence promoted better results than
conventional physical therapy for infants with delayed
neuropsychomotor development.
Anxiety in children poses a major challenge to optimizing

oral health outcomes and is associated with increased inci-
dence of diseases such as dental caries, as well as with need
for urgent dental care [13, 14]. The American Academy of
Pediatric Dentistry advocates the use of pharmacological and
non-pharmacological behavior guidance techniques to address
anxiety [15]. Sedation, which is required for highly anxious
patients, carries a risk of respiratory depression, neurological
injury, and death [16]. As a result, non-pharmacological ap-
proaches are needed for managing anxious patients in pediatric
dentistry. Management of anxiety is essential to the success
of dental treatment in children, since anxious patients have
greater difficulty to cooperate. Although established measures
exist for such management, new methods should be studied
and evaluated to further facilitate pediatric dental treatment,
avoiding behavior-related complications without the need for
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pharmacological intervention. Within this context, the present
study sought to evaluate dog-assisted therapy as a means of
controlling children’s anxiety during dental treatment.

2. Materials and methods

The inclusion and exclusion criteria are described in Fig. 1.

2.1 Interventions
The participants (n = 20) were recruited into one of the two
intervention groups; 9 children were assigned to the dog-
assisted therapy group (AAT) and 11 to the control group (C).
Overall, 23 procedures were performed in the AAT group and
16 in the control group. As a COVID-19 control protocol, be-
fore treatment, screening and temperature measurement were
performed in all patients. The dog’s paws were cleaned before
entered the clinic.
This study was conducted at a university Pediatric Dentistry

clinic in Campinas, state of Sao Paulo, Brazil. All participants
were recruited from the existing patient pool of the clinic. The
study interventions were as follows:
Control group (C): Children assigned to this group were

conditioned by conventional methods used in the pediatric
dentistry clinic, such as the talk-show-do technique, giving
the patient a gift in response to favorable behavior as positive
reinforcement, modeling, and voice control.
Animal-assisted therapy group (AAT): Children assigned to

this group were conditioned by methods discussed in the C
group as well as contact with a therapy dog, first at the clinic’s
reception desk and subsequently inside the dental office. Initial
contact with the dogs (before treatment) lasted 15 minutes
per patient. During treatment, the therapy dog stayed beside
the child, next to the dental chair, while all procedures were
performed (Fig. 2).

2.2 Sample size
The sample size calculation was based on the results of a pilot
procedure carried out with 5 results obtained from the two
groups’ HR, using the t test (G*Power 3.1.9.4, Franz Faul,
University of Kiel, Germany), with α = 0.05, β = 0.80, and
effect size f = 1.3. The minimum number of patients for each
group was calculated as 9.

2.3 Randomization and allocation
This was not a randomized trial, but the sample was randomly
distributed. One child who formed a connection with the dog
was placed in the AAT group by convenience (nonprobabilistic
sampling) (Table 1).

2.4 Primary outcomes/endpoints
The primary endpoints assessed in this study were heart rate
(HR) and Corah’s Dental Anxiety Scale scores (CS). For ad-
ministration of the Corah scale, the children were approached
by an examiner individually and in the presence of a parent or
legal guardian [17].

2.5 Heart rate
The HR of the participants were measured at three timepoints:
T0 (before), T1 (during), and T2 (after the procedures), using a
fingertip pulse oximeter (model OX-06,Multilaser, Chongqing
Guiguzi Medical Device Technology Co., Ltd) [18].

2.6 Anxiety
Anxiety was measured using Corah’s Dental Anxiety Scale
[17, 19]. The scale comprises 20 items, divided into four
groups, with each item assigned a score of 1 (one) to 5 (five).
The questions were asked to the children themselves and
scored according to a representation of their emotions and
feeling at the time.
The scale is interpreted as follows: 5 points or less, very

little anxiety; 6 to 10 points, mildly anxious; 11 to 15 points,
moderately anxious; and 16 to 20 points, extremely anxious.
The questionnaire was completed by the participants before
dental treatments to provide a baseline.

2.7 Statistical analyses
The results were tested for normality by the Shapiro-Wilk
method in BioEstat version 5.0 (Belém, Pará, Brasil). HR
results were compared by analysis of variance (ANOVA) with
Tukey’s test. CS scores were compared by Wilcoxon’s test.
The significance level was set at 5%.

3. Results

There was a significant reduction in HR in the AAT group (p
= 0.0069). In the Control group, HR did not change before,
during, or after treatment (p = 0.6052). In the Control group,
there was a significant increase in anxiety measured using the
CS comparing values obtained before and after treatment (p =
0.0455). In the AAT group, there were no changes in CS scores
obtained before and those obtained after treatment (p = 0.3739)
(Table 2).

4. Discussion

Dental appointments are not very pleasant experiences, espe-
cially for children, and most of them do not cooperate during
treatment, which can delay or hinder the execution of clinical
procedures [20–22]. One out of every four dental patients
experiences moderate or severe anxiety about dental treatment
[19, 23]. Within this context, the present study was designed
to evaluate the effect of animal-assisted therapy (specifically,
dog-assisted therapy) on control of children’s anxiety during
dental care.
The children were separated into two groups, AAT and

control. Corah’s Dental Anxiety Scale (CS) [17] and heart rate
(HR) were used as measures of anxiety, as reported elsewhere
in the literature [22, 24–26]. Baseline measurements of both
parameters were obtained, and procedures (including local
anesthesia, restorative dentistry, oral surgery, endodontics, and
impressions) were then performed. These treatments, though
involving only mild to moderate pain or discomfort, may cause
anxiety in children [19, 20, 23].
The CS assesses anxiety level regarding dental treatment
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FIGURE 1. Study design and participants.

F IGURE 2. Therapy dog providing AAT during the study.

TABLE 1. Number of interventions performed in each experimental group.
Number of
patients

Total number of
interventions

Number of teeth
restored

Number of teeth
treated endodontically

Number of teeth
extracted

Number of
impressions taken

Control
N = 11 16 8 4 3 1

AAT
N = 9 23 11 5 3 4

AAT: Animal-assisted therapy.
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TABLE 2. Arithmetic means, standard deviations, and statistical analysis of age, HR and CS per group.

Groups Control AAT

Age, range (yr) 5–14 4–14

Age, mean (SD) (yr) 7.66 (2.87) 9.18 (2.92)

HR, before (bpm) 91.37 (14.75)A 98.22 (11.99)A

HR, during (bpm) 98.37 (15.20)A 96.54 (11.96)A

HR, after (bpm) 92.37 (16.49)A 87.45 (11.03)B

p 0.6052 0.0069

CS, before 9.28 (3.64)A 7.39 (3.65)A

CS, after 11.35 (3.65)B 7.69 (4.11)A

p 0.0455 0.3739

Different capital letters denote statistically significant differences.

using a questionnaire. This scale allows assessment of anxiety
under a standardized methodology at different time points [24–
26]. Accordingly, in our study the scale was administered
before and after treatment. The other parameter of interest was
HR, which is known to increase in response to anxiety and fear.
Anxiety produces changes in the central nervous system, which
sends stimuli to cardiac receptors through electrical and neu-
rochemical pathways, increasing HR [18, 21, 22]. Conversely,
contact with dogs has been shown to cause endocrine changes,
such as activation of the oxytocin system, which can decrease
blood pressure and HR and increase the pain threshold. (Oxy-
tocin, a peptide produced in the hypothalamus, decreases levels
of the stress-hormone glucocorticoids.) This justifies the use
of HR measurement to assess anxiety in children [6, 7, 27, 28].
In the Control group, there was a significant increase in CS-

measured anxiety after dental treatment, which is consistent
with the findings of previous studies [22]. In the AAT group,
there was no statistically significant change in CS scores before
and after treatment, which can be justified by the positive
experience of contact with the therapy dog, corroborating the
previous findings of Sobo et al. [29], Cruz-Fierro et al. [25],
and Cass et al. [26], who noted that the interaction between
children and dogs resulted in behavior changes and patients
became calmer.
In the AAT group, there was a continuous reduction in HR

during and after treatment, unlike in the Control group, which
showed an increase HR during treatment, denoting an increase
in the child’s anxiety; thus, the null hypothesis was again
rejected. Previous results show that AAT can be useful and
effective in reducing distress, HR, and anxiety especially in
painful procedures [11, 30, 31]. Beetz et al. [6, 7] in their
review, presented studies that showed a significant reduction
in humans’ catecholamine levels when interacting with dogs.
Catecholamines are neurotransmitters implicated in the auto-
nomic response to stress, which modify brain activities and
act on cardiac receptors, increasing HR [21, 22]. Therefore,
our finding of a positive effect of patient-dog interaction in
the clinical environment, facilitating the reduction of anxiety,

corroborates the reports of Beetz et al. [6, 7], Lundqvist et
al. [32], Silva & Osório [30], Pruskowski et al. [11], and
Thakkar et al. [31]. Furthermore, behavioral management of
the child by the practitioner may have been influenced by the
animal, since the presence of a dog promotes encouragement
and improves social interaction and connection [30, 33, 34].
One of the limitations of this study was the non-randomized

trial design. A child who felt a connection with the dog was
placed in the AAT group for convenience (non-probabilistic
sampling), and the same child was seen more than once,
influencing management due to improvement of conditioning
during treatment. Another potential limitation is the small sam-
ple size, although formal sample size calculation showed that
an n = 9 per group would provide sufficient statistical power.
Despite this source of selection bias and the small sample size,
seeing the same child several times allowed provision of more
humane care and enabled completion of treatment.
The results of this study support the use of AAT as an aux-

iliary tool for the control of anxiety in children during dental
care. However, there is no substantive scientific evidence in
the literature regarding this approach [35]. More studies on
AAT are needed, particularly to allow standardization of the
physiological parameters that influence stress and anxiety in
pediatric patients during dental treatment.

5. Conclusions

AAT can be an option to reduce anxiety during pediatric dental
procedures and thus help optimize patient care.
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