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Abstract

IMPORTANCE Prior evidence suggests that the use of therapy dogs in emergency care reduces
anxiety in adults, but no trial has tested the use of therapy dogs in emergency care of children.

OBJECTIVE To examine whether adjunctive use of therapy dogs in standard child-life therapy
reduces child-reported and parent-reported child anxiety in a pediatric emergency department (ED).

DESIGN, SETTING, AND PARTICIPANTS This randomized clinical trial was conducted from
February 1, 2023, to June 30, 2024, at an academic pediatric ED. Children (aged 5-17 years) with
suspected moderate to high anxiety were included.

INTERVENTION All participants received standard child-life therapy, and the intervention group
was randomly assigned to have exposure to a therapy dog and handler for approximately 10 minutes.

MAIN OUTCOMES AND MEASURES Anxiety was measured using the 0- to 10-point FACES scale
(with 0 indicating no anxiety and 10 indicating very severe anxiety) and salivary cortisol
concentrations. Measurements were obtained at baseline (T0), 45 minutes (T1), and 120 minutes
(T2) for both child and parents.

RESULTS A total of 80 patients (mean [SD] age, 10.9 [3.8] years; 45 [56%] female) were enrolled
(40 in the control group and 40 in the intervention group). At T0, the mean (SD) FACES scores were
5.4 (2.8) for child report and 6.4 (2.4) for parent report; the means were not different between
groups. From T0 to T1, child-reported anxiety changed by a mean (SD) of −1.5 (3.4) points in the
control group vs −2.7 (2.5) points in the intervention group (P = .02, Mann-Whitney U test); similarly,
mean (SD) parent-estimated child anxiety changed by −1.8 (2.7) points in the control group vs −3.2
(2.3) points in the intervention group (P = .008). A total of 9 children (23%) in the control group had
a greater than 2.5-point decrease in FACES score vs 18 (46%) in intervention group (P = .04, Fisher
test). At T2, mean (SD) child-reported FACES scores decreased to 3.6 (3.4) points in the control group
and 3.0 (2.7) points in the intervention group (P = .70). A total of 14 control participants (35%)
received ketamine, midazolam, lorazepam, or droperidol vs 7 (18%) in the intervention group
(P = .08, Fisher test). Child and parent salivary cortisol decreased from T0 to T1 in both groups but
was not different between groups. Parental salivary cortisol was significantly consistently higher than
their children’s salivary cortisol (P < .001, unpaired t test, for comparisons of child vs parent at T0
and T1 in both groups).

CONCLUSIONS AND RELEVANCE This study of adjunctive use of therapy dogs in standard child-life
therapy found a modest but significantly greater reduction in both child-reported and parental-
reported child anxiety in the pediatric ED for the intervention vs control group. These findings
support the use of therapy dogs to help reduce pain and anxiety without the use of chemical or
physical constraint.
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Abstract (continued)

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT03784573
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Introduction

Children who visit the emergency department (ED) often experience psychological stress and
anxiety. This anxiety may be amplified by usual care processes that cause pain or fear, such as
phlebotomy or intravenous access. Approximately 15% of children require chemical or physical
interventions to allow care processes to continue.1,2

Many children who visit the ED have chronic medical and psychiatric conditions. Anxiety is both
more common and more severe in children with chronic disease, psychiatric diagnoses, spectrum
disorders, and cognitive impairment.3-6 Anxiety worsens short- and long-term outcomes of many
chronic conditions that require frequent ED visits, such as asthma and sickle cell disease.3,4,6

Additionally, parental perception of their child’s fear can amplify the stress response, negatively
affecting the child’s pain perception and recollection of the entire ED visit, which in turn can
contribute to long-term threat perception and future avoidance of emergency care.7-12

To improve the child and parental experience, pediatric EDs employ certified child-life
specialists to help mitigate the fear and anxiety a child experiences by using play therapy, visual and
auditory distractions, and other situationally appropriate techniques at a developmentally
appropriate level. The Child Life Council of the American Academy of Pediatrics has designated child-
life programs as a “standard in most large pediatric centers and even on some smaller pediatric
inpatient units to address the psychosocial concerns that accompany hospitalization and other
health care experiences.”13

Prior literature14-16 demonstrates that human psychological stress can be reduced with
exposure to animals. Studies16,17 have found reduction in stress using therapy dogs in more than 1
health care setting. In nonemergency care settings, therapy dogs have demonstrated a larger effect
size on anxiety reduction for children who are most vulnerable to anxiety and stress, such as those
with psychiatric disorders, spectrum disorders, or chronic medical conditions.14,18-20 However, in a
systematic review and meta-analysis, Gaudet et al21 pooled data from 5 randomized clinical trials in
adults in the emergency care setting and found no consistent benefit in anxiety or distress with
pet therapy.

To our knowledge, no study has investigated the effect of therapy dog exposure in the
emergency care of children. The main study hypothesis of this work is that pediatric patients with
moderate to high anxiety will have a significant reduction in patient-reported anxiety, using the visual
FACES scale, after interacting with a therapy dog compared with usual care. The secondary
hypothesis stated that single exposure to a therapy dog and handler reduces caregiver perception of
the child’s anxiety and pain.

Methods

Overview
This registered, single-center, hypothesis-testing randomized clinical trial evaluated the
effectiveness of usual care with a child-life specialist plus approximately 10 minutes with a therapy
dog and handler, compared with exposure to a child-life specialist alone, on patient-reported
outcome of anxiety. Changes to the trial from the registered protocol included not collecting data on
the child’s self-reported pain and changing age to include 5 to 17 years due to concern for cooperation
with 4-year-olds. This trial was conducted from February 1, 2023, to June 30, 2024, at Riley Children’s
Hospital in Indianapolis, Indiana, and was approved by the Indiana University School of Medicine
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Institutional Review Board. Participants were recruited by written informed consent from parents
and assent from children by qualified study personnel who explained the protocol in a single-
occupancy ED room. The trial followed the Consolidated Standards of Reporting Trials (CONSORT)
reporting guideline. The institutional review board–approved trial protocol is available in
Supplement 1.

We assumed that the current best practice for anxiety reduction is the intervention of child-life
specialists. Riley Children’s Hospital requires that child-life specialists undergo rigorous training and
maintenance of certification. All human participants were unpaid volunteers, and the study was
funded by the Human Animal Bond Research Institute in conjunction with Wayne State University. All
dogs and handlers were therapy certified. Handler and dog training and welfare were conducted in
strict accordance with the published guidelines of the Pet Partners Therapy Animal Program.22

Because the dogs were not research subjects, the Institutional Animal Care and Use Committee
deemed this study as outside the scope of their authority for approval. Other than the shutdown of
the therapy dog program during the COVID-19 pandemic (2020-2022), there were no specific
challenges to using therapy dogs in the ED because the Riley Children’s Hospital already has a therapy
dog program in the hospital.

Patient Participants and Trial Design
The clinician (nurse or physician) with primary patient care responsibilities used assessment of
anxiety as a method to screen for potential participants, with participants with moderate to high
anxiety (score of �6 on the 0- to 10-point FACES scale, with 0 indicating no pain and 10 indicating
very severe pain) aged 5 to 17 years approached for assent and informed consent. Exclusion criteria
included any medical emergency requiring immediate intervention, violent behavior, intoxication
(parent or child), severe physical or cognitive limitations that would preclude any sensory interaction
with dogs, fear of or prior adverse reaction to dogs, dog allergy, or chief concern of asthma
exacerbation with dogs as a known trigger. Demographic data, including reported race and ethnicity,
were obtained from the electronic health record by qualified study personnel. Race and ethnicity are
important to document to determine whether children have responses to the stimulus that vary
based on their cultural background. The protocol, following the CONSORT diagram model, is shown
in Figure 1.

The randomization schedule was produced in advance using a computerized generator with a
seed of 74243484, with an equal number of controls (child-life therapy only) and intervention
patients (child-life handler and therapy dog) opportunities in each group. The random sequence was
only seen by the research coordinator (H.K.S.) after informed consent. When control patients were
enrolled, no dog was in the department. The enrollment of patients in the control and intervention
groups took place during the same time of day (10 AM to 4 PM), and patients were not grouped into
categories of similar diagnosis for comparison.

All children received exposure to standard child-life therapy (eg, age-appropriate explanations,
distraction, and comfort) and were randomized to receive either nothing additional (control) or
added exposure to a therapy dog and handler for approximately 10 minutes (intervention). Research
procedures did not interfere with examinations or medical processes, such as venipuncture or
imaging. In the event of an interruption, the dog and handler left the room and returned later to
complete the session. Per protocol measurements included child- and parent-observed scales and
saliva sampling, obtained at baseline (T0, before meeting the dog and handler and, as much as
practicable, before meeting the child-life specialist or before any painful procedure or care); then
again at 45 minutes after exposure to the dog and handler and/or child-life specialist (T1); and at
approximately 120 minutes or as close as possible to discharge (T2). At T0, T1, and T2, one
consenting caregiver (chosen by the guardian) completed the FACES scale for their perceptions of
their child’s anxiety, and they also marked their overall perception of stress of the child on a 1- to
100-mm visual analog scale (with 1 indicating no stress and 100 indicating highest possible stress)
and their perception of their child’s severity of pain on a 0- to 10-point pain scale (with 0 indicating
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no pain and 10 indicating worst pain of life). To reduce the child’s cognitive workload, we asked the
child to rate his or her anxiety on the FACES scale only at T0, T1, and T2, given our belief that asking a
child to rate both pain and anxiety on a FACES scale may have been too confusing for a young child.
The FACES scale has been validated previously as a method of assessing anxiety and is the most
plausible scale to use in children aged 5 to 17 years.23-25 A qualified study associate (H.K.S.) obtained
the patient’s heart rate from a finger probe pulse oximeter from the child (or from the electronic
health record) at T0, T1, and T2 and salivary cortisol from the child and parent or guardian using the
passive drool technique, which was analyzed using a vendor with independent analysis (Salimetrics)
at T1. The 45-minute interval (T0 to T1) has been found to be the optimal time for salivary cortisol to
change in response to therapy dog exposure and is also justified by prior work in adults.26,27 Children
randomized to the control group had the opportunity to see a handler and dog after the T2
measurement. Study personnel kept notes on the quality of the child and dog handler interaction,
and handlers reported their impression of the degree of engagement of the patient with the dog as
follows: slightly (2 or 3 touches), moderate (>3 touches), engaged (touching constantly or touching
for >3 minutes), and highly engaged (talking to animal, playing, or touching the entire time).

Medication use for anxiolysis was also documented, with midazolam being the most commonly
used medication in this pediatric ED. Ketamine is used for facilitation of painful procedures at
sedative doses, especially in some highly anxious young children, who would not tolerate a
procedure with standard anxiolytic plus local anesthetic. Any benzodiazepine, haloperidol, and
droperidol use was also documented for anxiolysis. We did not record use of clonidine.

Sample Size
The primary outcome was the change in child-reported and parent-reported child anxiety on the
FACES scale from T0 to T1. Extrapolating from our work in adults, we set the clinically significant
reduction in anxiety as requiring a greater than 2-point (20%) decrease in anxiety at T1 compared
with usual care (a child-life specialist), expecting an SD of 3. With α = .05 and β = .20, this required 37
pairs; 20% is justified from work in adults.28 Accordingly, the sample was set at 40 per group
(N = 80) with complete data.

Figure 1. CONSORT Flow Diagram

116 Children aged 5-17 y with moderate 
to high anxiety screened for enrollment
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5
2

Declined to enroll
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Ineligible
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40 Usual care 40 Intervention
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Child-life visit of 
approximately 15 min

Handler-dog plus child-life
visit of approximately 15 min

40 T1 measurement 40 T1 measurement
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Statistical Analysis
Data were analyzed with an intention-to-treat design.29 FACES data were tested for normality with a
Shapiro-Wilk test and did not uniformly pass as normally distributed. Therefore, the primary aim,
change in child-reported and parent-reported child FACES scores between T0 and T1, was compared
between groups using the Wilcoxon rank sum test. Prior work in adults has suggested that a 2.5-point
change on the FACES scale is clinically important; therefore, we also assessed the proportion of
children who had a greater than 2.5-point change with a Fisher exact test.28 We considered the use
of ketamine, haloperidol, droperidol, or midazolam for anxiolysis and compared the frequency of
their administration with a Fisher exact test. To further examine group changes from T0 through T2,
we also performed a 2-way, repeated-measures, mixed-effects analysis of variance (ANOVA) to
compare group effect and time × group interaction on the change in perceived FACES scales as
previously described.1 We compared anxiety scores from clinicians, parents, and children with a
1-way ANOVA followed by a Tukey post hoc test and measured strength of correlation among
clinician, parent, and child perceptions on the FACES scale with a Spearman rank coefficient. Salivary
cortisol concentrations were compared using a paired t test from T0 to T1 and an unpaired t test
applied to the T0 to T1 change in salivary cortisol concentrations between groups. The primary
measurement to define a significant reduction includes significance at α = .05 for comparison of the
median FACES score at the first time point. Quantitative data analyses and graphing were performed
using GraphPad Prism for Windows, version 10.0.0 (GraphPad Software).

Results

Enrollment and Engagement
A total of 80 patients (mean [SD] age, 10.9 [3.8] years; 45 [56%] female and 35 [44%] male; 2 Asian
[3%], 24 Black [30%], 53 [66%] White, and 1 [1%] reporting >1 race) were enrolled (40 in the control
group and 40 in the intervention group) (Figure 1). In the control group, 39 had complete data at T2,
with 1 missing because of unexpected early discharge; in the intervention group, 35 had complete
data at T2. In the dog therapy group, the mean (SD) time from T0 to T1 was 63 (17) minutes, and the
mean (SD) time from T0 to T2 was 150 (52) minutes. In the control group, the mean (SD) time from
T0 to T1 was 45 (13) minutes, and the mean (SD) time from T0 to T2 was 133 (76) minutes. Table 1
presents clinical and demographic information by randomized group. The largest difference in

Table 1. Clinical and Demographic Characteristics of the Enrolled Children

Characteristic

No. (%) of childrena

Dog therapy (n = 40) No dog therapy (n = 40)

Age, mean (SD), y 11.7 (4.0) 10.1 (3.5)

Data to T1 40 (100) 40 (100)

Data to T2 39 (98) 35 (88)

Sex

Female 25 (63) 20 (50)

Male 15 (38) 20 (50)

Raceb

Asian 1 (3) 1 (3)

Black 12 (30) 12 (30)

White 26 (65) 27 (68)

>1 Race 1 (3) 0

Hispanic or Latino ethnicity 5 (13) 4 (10)

No significant medical history 16 (40) 20 (50)

Prior psychiatric diagnosis 5 (13) 7 (18)

Prescribed medication at home 31 (78) 24 (60)

Abbreviations: T0, baseline; T1, 45 minutes.
a Unless otherwise indicated. Percentages may not

sum to 100 due to rounding.
b By patient report.
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categorical features at enrollment was the 18% (95% CI, −3% to 37%) difference in use of prescribed
medications at home. Thirty-six children (45%) had 1 or more chronic medical condition, 12 (15%)
had a recorded psychiatric diagnosis, and 20 (25%) reported they had visited the ED within the
previous 6 months. All children assigned to the handler and dog intervention interacted with the dog
to some degree. Field notes generally reflected positive interactions from the child and family
participants.

Comparison of Anxiety Assessments
Child anxiety at T0 was assessed by nurses in 20 children (25%) and by physicians in the remainder.
Anxiety levels on the 0- to 10-point FACES scale for clinicians, parents, and children indicate that
clinicians and parents both overestimated anxiety compared with child self-assessment (mean [SD]
anxiety scores, 7.2 [1.3] for clinicians, 6.4 [2.2] for parents, and 5.5 [2.8] for children; P = .08 for
clinicians vs parents, P = .01 for parent vs child, and P < .001 for child vs clinician, Tukey post hoc
test), with the overall strength of agreement being weak for clinicians (Spearman ρ = 0.17; 95% CI,
0-0.73) vs parents (Spearman ρ = 0.36; 95% CI, 0.16-0.54) or children (Spearman ρ = 0.10; 95% CI,
0-0.30); however, parents had a higher strength of agreement with their children (Spearman
ρ = 0.37; 95% CI, 0.16-0.53).

Effect of Handlers and Dogs on the Primary Outcome
Figure 2 shows the main findings, and Table 2 presents additional detail. At T0, mean FACES scores
did not differ between groups for either the child reports (mean [SD] score, 5.4 [2.8]) or parent
reports (mean [SD] score, 6.4 [2.4]). Compared with T0, at T1, child anxiety decreased in both
groups, with a mean (SD) change of −1.5 (3.4) points in the control group vs −2.7 (2.5) points in the
intervention group (P = .02, Mann-Whitney U test). Similarly, parental report of child anxiety
changed by a mean (SD) of −1.8 (2.7) points in the control group vs −3.2 (2.3) points in the
intervention arm (P = .008). However, when the FACES scale data were compared with a repeated-
measures ANOVA, the group × time interaction P values were not significant for either the child
participants (P = .11) or the parent participants (P = .12). A total of 9 children (23%) in the control
group had a greater than 2.5-point decrease in FACES score compared with 18 (46%) in the
intervention arm (P = .04, Fisher exact text). By T2, mean (SD) FACES scores from children decreased
to 3.6 (3.4) in the control group vs 3.0 (2.7) after intervention (P = .70).

Figure 2. Child- and Parent-Reported Anxiety Reported on the FACES Scale
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Medication Administration
After child-life exposure, 14 control participants (35%) were administered at least 1 dose of ketamine,
midazolam, lorazepam, or droperidol vs 7 (18%) in the intervention group (P = .08, 2-sided Fisher
exact test). No patient received haloperidol.

Other Measurements
Table 2 shows no baseline differences between groups in vital signs, parental assessment of overall
stress, or parental assessment of their child’s pain. There were no significant changes in vital signs,
and although parent assessment of child anxiety and pain decreased, this was similar in both groups.
No adverse events or harms occurred during the study.

Salivary Cortisol
The eTable in Supplement 2 presents the mean values of salivary cortisol, and we found no significant
differences between groups for the means at T1 and T2. Children with exposure to the dog had a
significant mean (SD) decrease in salivary cortisol from T0 to T1 (0.04 [0.19] μg/dL; P = .02, paired t
test), whereas children in the control group had no change from T0 to T1 (0.03 [0.10] μg/dL; P = .58,
paired t test). However, no mean (SD) difference was found when the change in salivary cortisol
concentration from T0 to T1 was compared between the child participants who received dog therapy
and those who did not receive dog therapy (0.03 [0.10] μg/dL; P = .74, unpaired t test). For parents,
salivary cortisol decreased similarly in both groups without any difference in the mean (SD) change
from T0 to T1 change (0.21 [0.47] μg/dL; P = .71). A salient post hoc finding was that parental salivary
cortisol was consistently higher than their children (P < .001, unpaired t test, for comparisons of child
vs parent at T0 and T1 in both groups).

Table 2. Measurements of Parameters Associated With Stress in Child and Parent Participants

Measurement and time

Mean (SD)

Dog therapy No dog therapy
Child

Anxiety score, pointsa

T0 5.4 (2.8) 5.5 (2.8)

T1b 3.0 (3.0) 4.0 (3.1)

T2 3.3 (2.9) 3.5 (3.4)

Heart rate, beats/min

T0 95 (25) 92 (19)

T1 90 (27) 90 (19)

T2 90 (28) 93 (22)

Systolic blood pressure, mm Hg

T0 118 (17) 116 (14)

T1 110 (14) 111(13)

T2 110 (19) 110 (14)

Parent

Anxiety score, pointsa

T0 6.6 (2.1) 6.3 (2.2)

T1c 3.4 (2.7) 4.1 (2.8)

T2 3 (2.5) 3.8 (2.9)

Stress score, pointsd

T0 65 (27) 62 (22)

T1 34 (24) 35 (26)

T2 34 (24) 33 (29)

Pain rating of the child, pointse

T0 5 (3.4) 6.1 (2.9)

T1 2.9 (2.9) 3.8 (3.1)

T2 2.1 (2.9) 3.4 (2.9)

Abbreviations: T0, baseline; T1, 45 minutes; T2, 120
minutes; VAS, visual analog scale.
a Anxiety was measured using the 0- to 10-point

FACES scale (with 0 indicating no pain and 10
indicating very severe pain).

b P = .02 for comparison of dog therapy vs no dog
therapy (Wilcoxon rank sum test).

c P = .008 for comparison of dog therapy vs no dog
therapy (Wilcoxon rank sum test).

d Overall perception of stress of the child was
measured on a 1- to 100-mm VAS (with 1 indicating
no stress and 100 indicating highest possible stress).

e Parental perception of child’s severity of pain was
measured on a 0- to 10-point pain scale (with 0
indicating no pain and 10 indicating worst pain
of life).
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Discussion

This clinical trial demonstrates novel evidence that animal-assisted therapy, adjunctive to child-life
therapy, can reduce both child patient and parental perception of anxiety in their child in the ED. We
found that compared with usual care with child-life specialists, when anxious children were exposed
to an additional experience with a certified therapy dog and handler, they reported a statistically
significant decrease in anxiety 45 minutes later (T1). Simultaneously, the parental or guardian
participants also reported significantly lower child anxiety with exposure to the therapy dog and
handler. We found a reduced use of medications commonly used for behavioral control or to treat
severe anxiety (midazolam, ketamine, lorazepam, and droperidol), although this change was not
significantly different from the control group. We found no difference in salivary cortisol between
groups, but we did observe that cortisol levels tended to be highest at T0 for both children and
parents, suggesting a physiologic rationale to support the introduction of an animal-based
intervention for anxiety reduction at the soonest convenience possible. The data also showed that
parental salivary cortisol levels were consistently higher than in their children, which may reflect
higher activation of the hypothalamic-pituitary-adrenal axis from anxiety in parents or an age-related
artifact. We are unaware of any literature reporting age-based differences in salivary cortisol.

We believe this is the first randomized clinical trial of animal therapy in the pediatric ED to
measure patient- and parent-reported outcomes for children. Prior studies have shown a positive
effect of therapy dogs on pain, anxiety, and perceptions of experience interfacing with medical care
in various settings.14-17,30-33 Several studies have reported data on therapy dogs in the ED setting;
however, this is the first, to our knowledge, to focus on the pediatric population and the unique
interplay of parent or guardian perceptions of pain and anxiety in children.28,32,33 The experience of
children in the ED can produce strong feelings of fear and anxiety due to unfamiliarity, potentially
noxious interventions necessary for medical care, and the inability to explain the circumstances to
some young children at a developmentally appropriate level. Approximately 78% of children in the
ED experience both pain and anxiety.10,12,34 One study conducted during 5 years in a tertiary urban
ED found that 4.6% of all children and adolescents were physically or chemically restrained during
their ED stay.1 Children with psychiatric diagnoses are at higher risk of receiving chemical sedation;
one study found that 1 in 15 children in the ED with psychiatric conditions receive chemical sedation.2

Twelve children (15%) in our sample had an existing psychiatric condition, and these participants
demonstrated similar improvements in their reported anxiety compared with children without
diagnosed psychiatric conditions.

Nonpharmacologic methods to reduce pediatric pain and anxiety have included reliance on
parental presence, art or music therapy, and distraction with varying degrees of effectiveness.12,35-38

The introduction of a familiar animal, such as a dog, previously certified by a rigorous process as
friendly, tolerant, and warm can communicate a natural sense of safety, coherence, and comfort to a
child that may exceed what can be expressed by emergency care clinicians, whom children often
perceive as strangers. Child-life specialists are highly trained to help children and parents understand
emergency care at a developmentally appropriate level. Our data provide initial evidence that the
handler and therapy dog adjunct can further augment the goal of minimizing pain and anxiety
without the use of chemical or physical restraint. The data from this work provide further support of
the biophilia hypothesis in medicine.19,20,39,40

Limitations
This study has some limitations. Blinding to the presence of a dog was not possible; therefore, this
could be a source of bias and overestimation of effects. This study is generalizable only to EDs with
capacity for therapy dog use and child-life specialists, and there is variability in the provision of
standard child-life therapy, which could lead to potential bias or effect modification. Our data do not
allow a specific inference about the magnitude of effect of therapy dogs in EDs that do not have
child-life specialists present.
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Conclusions

In this randomized clinical trial, adjunctive use of therapy dogs to standard child-life therapy afforded
modest but significantly greater reduction in both child-reported and parental-reported child anxiety
in the pediatric ED for the intervention group compared with the control group. These findings
provide initial evidence for the use of therapy dogs to minimize pain and anxiety without the use of
chemical or physical restraint among pediatric ED patients.
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