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Abstract

Objective: To evaluate whether the presence of a certified therapy dog specially

trained for working in a dental setting may facilitate dental care of anxious pediatric

patients.

Methods: The Norwegian Regional Committee for Medical and Health Research

Ethics approved a randomized cross‐over trial with a study sample of n = 16 children

aged between 6 and 12 years. The trial was registered on clinicaltrials.gov. Pediatric

patients referred to specialist care at the Public Dental Service Competence Center

of Northern Norway (TkNN) because of anxiety were invited to partake in the trial.

Study participants met twice for an intraoral examination by a specialist pediatric

dentist. Per random allocation, a therapy dog team was present in the clinic

operatory during the clinical examination on the first or the second visit. The primary

outcome was the assessment of patient compliance during the intraoral examination

(yes/no). Secondary outcomes were measurements of child satisfaction and anxiety

using the CFSS‐DS scale (Dental subscale of Children's Fear Survey Schedule)

completed by a parent/guardian. Supplementary outcomes were salivary cortisol

level, heart rate variability, and skin conductance.

Results: Ten boys and six girls (mean age 8.5) were recruited. All completed both

clinical visits and demonstrated full compliance while undergoing a dental examination.

All study participants and guardians reported great satisfaction. The salivary cortisol

level reduction during the clinical examination on the first visit decreased by 30% in the

presence of the therapy dog and 20% without, while the decrease during the clinical

examination on the second visit was 29% in the presence of the therapy dog and 3%

without. Within the limitations of the experimental setup, the electrophysiological

measurements were unreliable in the current study population.

Conclusion: Dog‐assisted therapy in a dental care setting appears to have a positive

effect on children with dental anxiety or children that avoid dental care.
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1 | INTRODUCTION

Many children show signs and symptoms of anticipatory anxiety and

situational fear while receiving oral health care. Prevalence estimates

range between 10% and 30%, depending on the study population and

the tool used to measure anxiety and fear (Asl et al., 2017; Cianetti

et al., 2017). The care provider team needs to intervene with

behavior management practices to minimize disruptive behavior that

may prevent timely and safe oral health care for these children. Team

members who work in a supportive office environment may

implement different interventions, often sequentially. Most common

are nonpharmacological interventions, including communicative

behavior guidance, variants of “tell ‐ show ‐ do,” and distraction

techniques (Oliver & Manton, 2015; Prado et al., 2019). Such

interventions are effective and carry high societal acceptance but

may risk becoming time‐consuming to the detriment of other patients

that also require oral care. Theoretically, an uncooperative child can

be immobilized by imposing a passive or active restraint, but parental

acceptance of such practices has decreased gradually (Eaton et al.,

2005; Boka et al., 2014; Patel et al. 2016; Al Zoubi et al., 2021;

Ilha et al., 2021), and also reflected in patient rights and safety

regulations in many countries (Wells et al., 2018).

The adjunctive use of pharmacological interventions has there-

fore increased. Individualized clinical circumstances determine

whether minimal, moderate, deep sedation or general anesthesia is

the optimal choice. However, all forms of sedation comprise latent,

albeit small, risks to the patient, and anesthetic gases also present a

potential hazard for the clinic staff. Therefore, specialist training and

certification are required, along with compulsory equipment on‐site

in emergencies (RCDSO, 2018; Ashley et al., 2021). Fundamental

questions of resource allocation priorities arise when ultimate

objectives such as equal access to oral health care and oral health

equity must balance against opportunity costs and sustainable clinical

practices within the confines of annual budget allocations to the

public oral health care sectors.

Many patients will benefit from receiving operative interventions in

general anesthesia given circumstances. However, it has been claimed

that undergoing general anesthesia in the dental operatory does not

empower apprehensive patients to overcome their anxiety and fear,

which predisposes them to future poor oral health and distress

(Haworth et al., 2017). Therefore, alternative nonpharmaceutical

interventions are needed to create a positive patient effect in dental

clinics. One perception is that animal‐assisted interventions can

moderate anxiety and fear. Several professional magazines and news-

letters have featured practitioners enthusiastically describing how a dog

in their clinic helped many patients overcome their anxiety and fear e.g.

(Manley, 2016; Prakash, 2016; DeRosier, 2016; Reyes, 2011;

Solana, 2015). Two practices have evolved in parallel over the last

decade; one is to allow patients to bring along an animal for emotional

support or extend such an offer if requested (ADA, 2019). The second

approach is dog‐assisted therapy (Cajares et al., 2016).

Although much of the substantial endorsement of animal‐

assisted therapy is anecdotal, there is a rationale to explore the

claims scientifically. However, multiple difficulties abound when

attempting to design methodologically sound clinical studies to study

the anxiety‐reducing effects of therapy dogs in healthcare settings

(Rodriguez et al., 2021; Santaniello et al., 2020; Waite et al., 2018)

and particularly in oral healthcare settings (Schwartz &

Patronek, 2002). Beyond satisfying general internal and external

validity, clinical trials must describe precise study participant criteria

selection and recruitment process, participant age and characteristics

of dental anxiety, the rationale for the choice of outcomes and

measures, the type of oral health care interventions, and the number

of consultations, the dog personality and “competencies” by training,

the reasons for videotaping or other forms of recording, considera-

tion of active or passive parents attendance and correcting for the

introduction of a therapy animal as a “novelty factor” (Schwartz &

Patronek, 2002).

Considering the absence of evidence on dog‐assisted dental

therapy in children, we aimed to appraise whether the presence of a

certified therapy dog team specially trained for working in an oral

health care setting, would facilitate a first‐time clinical examination of

referred pediatric patients with anticipatory anxiety and situa-

tional fear.

2 | MATERIALS AND METHODS

2.1 | Study design

The study was a randomized clinical trial (RCT) with a cross‐over

design. The study participants had an intraoral clinical examination

twice with a specially trained dental therapy dog present during one

of the two examinations. Two specialist pediatric dentists conducted

the clinical examination in a separate research operatory room at the

Department of Clinical Dentistry, Faculty of Health Sciences, UiT The

Arctic University of Norway. The Norwegian Regional Committee for

Medical and Health Research Ethics approved a randomized cross‐

over trial with a study sample of n = 16 children aged between 6 and

12 years (ref. 2017/1078, REC North). According to national patient

privacy and health research legislation, all completed case report

forms (CRF) were secured at the Department of Clinical Dentistry by

the principal investigator. The trial was registered in October 2017 on

govclinicaltrials.gov (NCT03324347).

2.2 | Study participants and recruitment

The Public Dental Service Competence Center of Northern Norway

(TkNN) provides specialist services and receives inter alia referrals

of children with special oral health care needs from the three

northernmost provinces of Norway. A pediatric dentist assigned to

manage these children informed parents of children with a history

of compliance issues due to dental fear, about the possibility of

participating in the current trial. Interested parents and their

children received letters detailing the information required for

2 | GUSSGARD ET AL.
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study participation consent, guided by The Regional Committee for

Medical and Health Research Ethics. The committee advised also

that the lower limit for study participation would be set to age 6,

considered to be the threshold for understanding the information

and correctly sign the forms required for participation consent and

completing the questionnaires. The highest age was set to age 12,

which is the legal age in Norway when a child participating in a

clinical study is required to be accompanied by a parent or a

guardian.

The letter addressed to the children consisted primarily of

photographs showing the therapy dog in the dental clinic and the

anticipated procedures included in the clinical study (Supporting

Information: Appendix − Invitation letter). To participate in the

trial, the child had previously avoided dental treatment due to

dental fear, and both the child and the parent/guardian had to

accept the presence of a dental therapy dog in the dental clinic.

Exclusion criteria were fearfulness toward dogs by the child or

parent/guardian or having a known canine allergy, if the child was

immunocompromised, or if the child or parent/guardian could not

understand or complete the intended questionnaires. The child

and parent were informed in writing and verbally that they could

withdraw from the trial at any time without explanation or

prejudice.

2.3 | Data collection and procedures

Nine categories of data were collected, the first three in a waiting

room before the clinical examination (child questionnaire, parent

questionnaire, and saliva sample), the next three in the operatory

room (compliance, skin conductance, and heart rate variability),

and the last three in the waiting room following the clinical

examination (child‐questionnaire, parent questionnaire, and saliva

sample) (Table 1).

The child and the parent or guardian were greeted by the

principal investigator (A. M. G.) and the examining clinician (K. C.

or E. L.) in an empty waiting room, explaining the procedures and

answering questions. The parent/guardian completed the CFSS‐DS

questionnaire while the child completed the happy‐sad‐face diagram

and provided a saliva sample. At the first clinical visit, the study

participant selected and opened the opaque envelope containing the

study arm allocation.

2.4 | Randomization and allocation to study arm

The two study arms were to have the dental therapy dog present

during the clinical examination on the first versus the second visit.

The study arm allocations had been prepared before the trial

initiation and concealed in sealed opaque white envelopes. The

principal investigator safeguarded the envelopes until the study

participant opened the envelope. Opened envelopes were stored as

part of the CRF documentation. T
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If the allocation was to have the dental therapy dog present

during the clinical examination on the first visit, the principal

investigator went to bring the therapy dog to the waiting room. If

the allocation were to have the dental therapy dog present during the

second clinical examination, the therapy dog would be present in the

waiting room to greet the child and parent at their next visit. In both

study arms, the child and therapy dog was given time to become

acquainted in the waiting room before proceeding to the opera-

tory room.

2.5 | Clinical examination

The child was made comfortable in a conventional dental chair in the

operatory room. If a therapy dog was present, the child was

empowered to select their preference for interaction. Alternatives

were to be on their lap or stay on an electric adjustable veterinary

table adjacent to the chair, alternatively resting on the floor

(Figure 1).

Next, electrodes for measuring heart rate variability and skin

conductance were attached to the child. The electrophysiological

equipment was calibrated before the clinician initiated the clinical

examination of the child's oral cavity and teeth, using a mirror and

probe and a three‐way syringe with water and air. No excavations or

other operative interventions were performed, nor were any radio-

graphs made. The parent/guardian was present during the entire

clinical examination.

2.6 | Post examination data collection

Following the clinical examination, the child and parent/guardian

returned to the waiting room and completed the post‐

examination questionnaires, and the child provided a second

saliva sample. The child completed the same happy‐sad‐face

diagram as before, while the parent/guardian completed the

CFSS‐DS short version questionnaire and was also invited to

provide commentaries.

2.7 | Therapy dog

The dental therapy dog used in this study was a 4‐year‐old

26‐kilo Labradoodle. The dog and handler had undergone a

1‐year therapy dog training program (Hundens hus) and were

certified as a therapy dog team for dental clinics. Before each

clinic visit, the therapy dog underwent showering, grooming, and

claw clipping. Before entering the building, the therapy dog was

fitted with a vest describing the dog as such. The dog was fitted

with socks with neoprene soles to minimize sliding on slippery

surfaces and the risks of accidentally scratching humans. The dog

handler (A. M. G.) was consistently present and seated next to the

therapy dog for monitoring purposes. The performance and

behavior of the dental therapy dog during the encounters with

the pediatric patients and their parent/guardian were detailed in

writing by the dog handler.

F IGURE 1 Alternative positions of the dental therapy dog, according to the preference of the study participants. The dog on the veterinary
table (a, b, d), alternatively the dog in the dental chair (c, e). (Photos: Anne M. Gussgard [a, b, c, d] Lars Åke Andersen [e])

4 | GUSSGARD ET AL.
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3 | OUTCOMES

The primary outcome was whether the patient complied during the

clinical examination or showed any disruptive behavior (yes/no). The

Houpt rating scale for overall behavior (Houpt et al., 1996) is more

detailed but was considered unnecessary since a clinical examination

is not very invasive and likely not perceived as threatening. “Yes” in

the current trial correlates with a score of 6 (excellent, no crying or

movement). “No” indicates Houpt scale scores 1−5 (1, terminated, no

treatment performed; 2 poor, treatment interrupted and only

partially completed; 3 fair, treatment interrupted, but all eventually

completed; 4 good, difficult but all treatment performed and 5, very

good, some limited crying or movement during sedation onset or

mouth prop insertion).

The patient‐ and parent/guarding‐reported outcomes were

recorded on different PROM/PREM questionnaires. The child

completed a happy‐sad‐face diagram to answer: “How was it like

meeting (name of the therapy dog)?”. A score of one was given to a

“happy face,” while the outermost “sad face” scored ten.

The parent/guardian was asked to comment on two statements:

“I appreciated meeting (name of the therapy dog)” and “I appreciated

that the child was supported by (name of the therapy dog)” by

completing a 5‐category Likert scale ranging from “completely

disagree” to “completely agree.”

Both child and parent/guardian were invited to provide

supplemental information by asking the additional question: “Is there

anything more you wish to tell us?”.

3.1 | Psychometric assessments

The child's anticipated anxiety level was assessed using the CFSS‐DS

scale (Dental subscale of children's fear survey schedule) completed

by the parent or guardian and a happy‐sad‐face diagram completed

by the child. The Swedish version of the CFSS‐DS (Klingberg, 1994)

was adopted with minor alterations of some words into Norwegian.

The questionnaire consisting of 15 items was completed in the

waiting room before the clinical examinations. A shorter version

consisting of five items was completed following the clinical

examination (Supporting Information: Appendix ‐ Table). The items

in CFSS‐DS are rated from not afraid (1) to very afraid (5), and the

scores are summed without any weighing.

The child was asked two questions, that is, “How do you feel

right now?” and “What do you feel about going to the dentist?” by

circling on the happy‐sad‐face diagram (Supporting Information:

Appendix – Figure 1).

3.2 | Physiological responses

Saliva samples were collected to measure salivary cortisol levels as

potential indicators of anxiety and stress. Saliva was sampled in

the waiting room before and after the clinical examination using

Salivette® cotton swabs and tubes (Sarstedt). The child chewed

1min on a cotton swab until the piece became soaked and collected

according to the manufacturer's instructions. Collected saliva samples

were centrifuged (1000g, 2 min) before being divided into two new

tubes labeled and stored at −80°C. The samples were analyzed at the

Laboratory medicine department at the University Hospital Tromsø

(UNN) by use of liquid chromatography coupled with tandem mass

spectrometry (Lygre, 2016).

Heart rate variability and skin conductance were measured

during the clinical examination using a digital data acquisition system

(Biopac MP36R; Biopac Systems, Inc.). Per the manufacturer's

instructions, two electrodes were affixed under the foot soles, three

to the chest, and connected to wireless recording boxes attached

around the ankle and chest. The recorded data were analyzed using

dedicated software (AcqKnowledge; version 4.4; Biopac Systems).

4 | STATISTICS

The authors failed to identify any relevant published data to

calculate study power. The working hypothesis was that high

patient compliance would be expected when a dental therapy dog

was present in the clinic operatory during the clinical examination

and, conversely, less compliance would be expected with no dog

presence (Supporting Information: Appendix ‐ Figure 2). A conve-

nience sample size of n = 16 study participants was decided in dialog

with the local ethics committee. Data analyses were mainly limited

to descriptive statistics. Intraindividual percent changes in salivary

cortisol levels before and after the clinical examinations were

compared with paired t‐tests following verification of the normality

of the data according to Shapiro−Wilk tests. The data were analyzed

using the Statistical Package for the Social Sciences (SPSS) 28.0

(IBM Corp.).

The allocation to interventions and data collection during visit 1

and visit 2 (Table 1) are shown in a CONSORT flow diagram

(Figure 2).

5 | RESULTS

Ten boys and six girls aged between 6 and 12 years (mean age 8.5

years) were recruited, and all completed both clinical examinations

conducted between January 2018 and June 2019. The interval

between the first and second visits varied from 2 to 13 days (mean 4

days, median 5 days). One examiner (K. C.) saw 10 study participants,

and 5 were seen by another (E. L.), while KC saw one participant at

the first and EL at the second visit. Most study participants (n = 11)

choose to have the therapy dog on the veterinary table adjacent to

the patient's chair with or without the dog resting its head or snout

on the armrest or the patient's arm. Four preferred to have the dog

on their lap part of the time and after that on the veterinary table. In

GUSSGARD ET AL. | 5

 20574347, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cre2.679 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [15/11/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



contrast, one participant had the therapy dog on the lap throughout

the entire clinical examination process.

All the study participants complied satisfactorily without any

disruptive behaviors while undergoing the clinical examinations,

regardless of whether or not the dental therapy dog was present in

the operatory room (Figure 3).

All study participants reported maximum scores for satisfac-

tion after having undergone the clinical examination with the

presence of the dental therapy dog in the clinic operatory.

Moreover, all parents/guardians with one exception who scored

“2” scored “5,” that is, agree, upon answering the statement: “I

appreciated that the child was supported by (name of the therapy

dog),” and 13 of 16 parents/guardians scored “5,” that is, agree,

upon answering the: “I appreciated meeting (name of the therapy

dog)” whereas 3 of 16 parents/guardians scored “4” on the same

statement.

5.1 | Psychometric assessments

Before the first clinical examination, the parent‐reported CFSS‐DS

scores ranged between 20 and 53 (mean 33, standard deviation [SD]

9). New baseline scores before the clinical examination at the second

visit differed slightly for the cohort that had undergone clinical

examination in the presence of the therapy dog (mean 36 [SD 10])

versus the second cohort of children about to meet the therapy dog

for the first time (mean 28 [SD 8]) (Figure 3).

The divergence also appears in the CFSS‐DS short version

scores. The cohort that had the therapy dog present during the

clinical examination on the first visit reported scores between 5 and

12 after the clinical examination on the second visit (mean 7 [SD 2]).

In contrast, the scores in the cohort that did not meet the therapy

dog at the clinical examination on their first visit were all “5,” that is,

not afraid at all.

F IGURE 2 CONSORT flow diagram showing the type of interventions and measurements. (See Table 1 for further details)

6 | GUSSGARD ET AL.
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Interestingly, the same tendency is also reflected in the child‐

reported happy‐sad‐face scores. that is, the mean scores of 2.3 and

3.2 at baseline before the first clinical examination jumped to 2.8 and

3.0 before the examination on the second visit in the cohort that had

undergone the clinical examination on the first visit in the therapy

dog's presence. In contrast, the values dropped to 1.0 and 1.3 in the

cohort of children about to meet the therapy dog for the first time

(Figure 3).

5.2 | Physiological responses

The salivary cortisol level ranged between 1.5 and 13 nmol/l (mean

3.3 [SD 3.1]) at the baseline recordings at the first visit. During the

clinical examination on the second visit, the mean cortisol level

decreased by 2.5 nmol/l (31% [SD 45] range −58 to 71%) in the

cohort with the dog present at the first visit and 0.4 nmol/l (20% [SD

21] range −17 to 46%) without the therapy dog presence. In the

baseline recording at the second visit, the salivary cortisol level

ranged between 1.2 and 10.7 nmol/l, with minor differences between

the two cohorts. The cohort examined in the presence of a therapy

dog had a mean of 2.2 nmol/l (SD 1.2) compared to 3.4 nmol/l (SD

3.3) in the cohort about to meet the dental therapy dog at their

second visit. At the second clinical examination, the mean cortisol

level decreased by 0.8 nmol/l (29% [SD 17] range 9 to 57%) in the

cohort with the dog present and 0.1 nmol/l (3% [SD 23] range −41 to

25%) without the therapy dog presence. Intraindividual variation was

noted. Two study participants showed higher cortisol levels than the

others, attributed to the effects of early puberty, that is, both were

girls aged 12.

The Shapiro−Wilk tests did not show significant deviation from

the normality of the data within the four comparisons of percentage

F IGURE 3 CONSORT flow diagram showing the data for the primary and secondary outcomes

GUSSGARD ET AL. | 7
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salivary cortisol changes, that is, W(8) = 0.842 (p = .089); 0.904

(p = .345); 0.954, (p = .835) and 0.864 (p = .141).

The salivary cortisol levels decreased significantly during the first

clinical examination both in the presence of the therapy dog (t = 4.7,

p = .006) and without the presence of the therapy dog (t = 2.5,

p = .04). The same effect also occurred during the second clinical

examination when the therapy dog was present in the clinic

(t = 4.9, p = .002).

5.3 | Electrophysiological measurements

The recorded heart rate variability and skin conductance data were

analyzed with the dedicated software. However, the data contained

much noise and artefacts to determine heart rate variability reliably.

The skin conductance electrode signals were also very weak, which

made the analyses challenging. Due to the questionable measure-

ment reliability and uncertain validity, it was determined not to

attempt to interpret the electrophysiological measurement data.

6 | DISCUSSION

6.1 | Study methodology

A cross‐over study design was selected to avoid a more extensive

than necessary study sample of a vulnerable patient group. Different

data would likely have emerged if the study had been planned as a

parallel RCT, where the children in one study arm would have been

denied the possibility of meeting the therapy dog. A parallel RCT

design would likely have required a large sample size based on a

power calculation to account for potential confounding variables,

including but not limited to variance in cognitive abilities, tempera-

ment, earlier experience of dental treatment, and extent of parental

support. There is little guidance from systematic reviews on whether

parallel or cross‐over RCTs are preferred for studying the effects of

animal‐assisted therapy (Feng et al., 2021; Rodriguez et al., 2021;

Santaniello et al., 2020; Waite et al., 2018; Zhang et al., 2021).

A potential shortcoming of this trial in terms of the possible risk

of confounding is a relatively short “washout period” between the

two clinical examinations. The mean interval between the first and

second visit was 2 days, which was intentionally selected not to be

too long. The rationale was that we wanted to enable the children to

start their treatment in the specialist clinic as soon as possible,

considering a possible delay in the remittance process.

6.2 | Study participants and study invitation

The targeted study population was “pediatric patients with antici-

patory anxiety and situational fear.” The baseline CFSS score of the

study participants at the trial start ranged from 20 to 53 (mean 33

[SD 9]), which may be considered moderate fear. However, different

cut‐off thresholds have been used to differentiate between high or

low dental fear. A score of 38 is regarded as high fear, while other

thresholds have been assigned to low and moderate fear or anxiety. A

Norwegian study relevant to the current trial used a CFSS‐DS score

of 29 as a threshold for high anxiety (Raadal et al., 2002).

A weakness of this trial in terms of the generalizability of the

findings is that the study participants were self‐selecting, typical for

clinical studies involving assistance animals. Using animal‐assisted

therapy is unrealistic for patients who are indifferent to animals and

afraid at worst. In the current trial, the study participants knew that

they, in any case, would be able to meet the dental therapy dog if not

during the first clinical consultation, then in the second.

6.3 | Therapy dogs in clinic operatories

Perhaps contrary to many beliefs, former dogmatic opinions on this

question (Schienbaum, 2011) are today primarily resolved. Over the

last few decades, many countries have introduced legislation that

allows disabled individuals the legal right to bring their assistance

dogs into dental clinics (ADA, 1992; Poplett, 2018). In parallel, the

global trend of patients requesting to be accompanied by their

private dog for emotional support prompted concerns about both

patients and clinicians misunderstanding different assistance animals'

legal rights (AVMA, 2017). Several guidance articles describe the best

legal, ethical, and professional practices regarding different catego-

ries of assistance dogs in oral healthcare clinics (ADA, 2019;

AVMA, 2019; CDA, 2018; Schulte, 2017).

Among the alternatives of having an emotional support dog

versus a trained therapy dog, one needs to realize that the care

provided in an oral health clinic is a unique treatment situation. A

patient rest inclined in a confined space with little maneuverability

surrounded by atypical smell, chemicals, aerosols, noise, and

occasional high work activity, that is, hazards associated with

occupational health‐related problems known to dental clinic staff

members (Moodley et al., 2018). These and further hazards also apply

to any dog present in the clinic (Gussgard et al., 2019b). Unless the

dog has undergone proper priming to function under taxing

conditions in a dental clinic, the dog risks becoming stressed and

disruptive, an additional hazard to those present in the clinic

(Gussgard et al., 2019a). A dog that has been scared under such

conditions will attempt to avoid all future resemblances of similar

encounters. Dog owners should seriously consider the need to bring

along their pets from an animal welfare perspective.

6.4 | Primary outcome

This trial was planned for an anticipated excellent study participant

compliance in the presence of a therapy dog during the first clinical

examination, in contrast to more negative compliance with no dog

present (Supporting Information: Appendix ‐ Figure 2). However,

contrary to expected, all study participants complied fully during both
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clinical examinations, with or without the dog. Possible explanations

remain speculative, starting with why some children develop

anticipatory anxiety and situational fear formed by a complex

interplay of several cognitive and noncognitive factors (Scandurra

et al., 2021) and influenced by parental behavior (Chapman & Kirby‐

Turner, 2018).

Apart from a latent concern that the parent/guardian‐reported

CFSS‐DS scores were possibly inflated, it cannot be ruled out that the

study invitation letter may have impacted the findings. The detailed

descriptions and pictures of a dental examination and a dental

therapy dog likely triggered emotional reactions of interest and

curiosity. They created new and favorable anticipations and associa-

tions before the first dental examinations. In turn, the first positive

encounter with a new dentist, with or without the presence of a dog,

created new experiences, where the study participants and or their

guardians/parents approached the second dental visit with interest/

curiosity rather than anxiety/fear that the dental appointments had

elicited in their past.

This hypothesis is supported by the CFSS‐DS data (Figure 3),

which show that the children who overcame first a clinical

examination without the presence of a therapy dog were encouraged

by this experience and showed even fewer signs and symptoms of

anticipatory anxiety and situational fear before and after their second

clinical examination in the presence of a therapy dog.

6.5 | Secondary outcomes

In contrast to the patient‐ and parent/guardian reported outcomes

and experiences in this trial indicating a positive effect of having a

therapy dog present, the selected psychometric measurements were

more variable. The biological variance likely impacted this small

sample's physiological responses. Similar observations have also been

made in recent publications reporting on the experiences with the

use of therapy dogs in the oral health care of pediatric patients

(Vincent et al., 2020).

A challenge in a clinical study on this theme is identifying the

most appropriate objective and subjective measures of anxiety and

fear reduction among pediatric patients. There are no gold standards

amongst the many reported physiologic (also known as “objective”)

outcomes, including heart rate, blood pressure, skin temperature,

electrodermal activity, pulse oximetry, and different saliva biomarkers

such as cortisol, alpha‐amylase, and oxytocin (Guinot Jimeno

et al., 2011).

Psychometric anxiety assessment has been predominantly

assessed using STAI‐CH (State‐Trait anxiety inventory for children)

in different healthcare settings (Feng et al., 2021; Zhang et al., 2021).

However, these have rarely been used in oral health care where

instead the CFSS‐DS scale (Children's Fear Survey Schedule‐Dental

Subscale) (Cuthbert & Melamed, 1982) for some years has been the

most favored tool in dentistry (Asl et al., 2017; Cianetti et al., 2017;

Klingberg & Broberg, 2007).

The heart rate variability and skin conductance were measured

according to the manufacturer's instructions. However, the recorded

data could not be analyzed reliably. One reason was that the

electrodes ideally should have been placed in good time before the

clinical examination to allow ample time for the adaptation between

the skin, the conductance gel, and the electrodes. In this study, the

children were not seated in the dental chair longer than necessary to

undertake the clinical examination. Moreover, frequent micro and

macro movements while sitting in the dental chair caused signaling

noise and artifacts. In retrospect, the selected electrophysiological

measurements seem not ideal for measuring child anxiety in a dental

operatory setting.

6.6 | Findings

The general finding of this pilot study is that all study participants

succeeded in collaborating in the clinical examinations, despite

their history of noncompliance. This finding applies only to the

specific subgroup of individuals, that is, the study population of

referred pediatric patients with anticipatory anxiety and situational

fear that undergo clinical examination by a new dentist. It is

uncertain how the findings can be extrapolated to other individuals

with anticipatory anxiety and situational fear undergoing different

interventions. Adults with dental anxiety and fear may include both

individuals with previous unpleasant or painful experiences in the

dental chair, with self‐reported poor oral health, or with injection

phobia or avoidance behaviors, and even with different psychiatric

disorders, including trait anxiety and phobic anxiety (Strøm

et al., 2020).

A potential criticism of the current trial is that the study

participants did not receive any operative interventions beyond a

clinical examination. The explanation is that there were no reports of

dog‐assisted trials in pediatric dental settings in 2016 when the

current trial was planned. It seemed logical that a first step would be

to assess the study participant's behavior while conducting a

repeatable intervention, that is, a routine clinical intraoral examina-

tion. It is important that referred pediatric patients with anticipatory

anxiety and situational fear undergo a first‐time clinical examination

by a clinician in a timely and calm manner. Such conditions likely

enable more referred patients to be examined within set time frames

and resource settings.

Future trials should address the possible benefits of dog

assistance not only during clinical examinations but also in particular

treatment situations. There is still only very limited data on this study

domain (Charowski et al., 2021; Cruz‐Fierro et al., 2019; Nammalwar

& Rangeeth, 2018; Thakkar et al., 2021; Vincent et al., 2020).

Nevertheless, the number of clinical studies on this theme is limited.

The few studies that have been published are small and vary

considerably in patient characteristics, reported outcomes, and

choice of a therapy dog. One also needs to consider the possibility

of publication bias in the research literature.
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7 | ADDENDUM

The clinician (E. L.) that recruited the study participants in the dental

public health clinic has provided intriguing feedback that the children

who partook in the trial demonstrated remarkable positive changes in

how they subsequently coped with their dental appointments.

Investigators should consider implementing such outcomes in future

clinical study protocols, given that PROMS and PREMS have become

important considerations when assessing qualities of care provision.

8 | CONCLUSION

The presence of a dental therapy dog in an operatory room facilitates

intraoral clinical examinations of pediatric patients referred to a

specialist clinic due to anticipatory anxiety and situational fear.

The use of a dental therapy dog in such a context was endorsed

by PROMs and PREMs from the study participants and their parents/

guardians. At the same time, the psychometric measures and

physiological responses were indeterminate.

An offer to have a trained dental therapy dog accessible in the

dental operatory for new patients with anticipatory anxiety and

situational fear may shorten the time required to conduct a clinical

examination, enabling more referred patients to be examined within

set time frames and limited resource settings.
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