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Background: Animal-assisted activities (AAAs) have long been present in pediatric oncology

as a nonpharmacological intervention aimed at helping children cope with symptoms and

negative emotions during hospitalization and antineoplastic treatment. Among the systematic

reviews in the literature, there is a lack of one with meta-analysis that includes only RCTs

centered on the effect of the intervention on symptoms and emotions in children with

neoplastic disease.

Objective: To synthesize the effect of AAAs on symptoms and emotions of children with

neoplastic disease.

Methods: Studies were searched from biomedical databases, trial registries, and web

resources. The risk of bias of included studies was assessed with RoB 2, and the overall effect

size of the intervention was calculated by creating random-effects meta-analyses graphically

represented by forest plots. The summary of findings was illustrated with a table in

accordance with the GRADE method.

Results: Three parallel-group randomized controlled trials with low risk of bias were included

(N = 151, mean age: 8.5-11.2 years). AAAs are promising for anxiety reduction (N = 134; SMD =

-0.07 [95% CI: -0.40, 0.27], p > 0.05) and quality of life improvement (N = 84; SMD = -0.11 [95%

CI: -0.53, 0.31], p > 0.05) in children and for anxiety reduction (N = 154; SMD = -0.50 [95% CI:

-1.52, 0.52], p > 0.05) in parents/caregivers. The certainty/quality of evidence is low to very low.

Conclusions: The effect of animal-assisted activities to reduce anxiety and improve the quality

of life of children with neoplastic disease and to reduce the anxiety of parents/caregivers is

promising. However, more studies need to be conducted on the topic that overcome the

important methodological limitations manifested by current research in order to collect more

data in favor of implementing the intervention in pediatric oncology.

Correspondence: papers@team.qeios.com — Qeios will forward

to the authors

Introduction

Although cancer remains a leading cause of death in the

pediatric population  [1], its prognosis has improved over the

past decades [2]. The counterpart of this positive outcome is the

use of complicated, intensive, and prolonged treatment

protocols involving multiple hospitalizations and/or outpatient

care over a period of time generally exceeding one year  [3][4].

During this time, the child is exposed to invasive procedures

that cause him or her physical and emotional suffering [5]. Pain

is the most prevalent symptom, followed by fatigue, anxiety,

fear, and depression  [6][7][8][9][10]. Added to this is the sense of

distress, which assails the child in seeing his or her body image

gradually change  [6]. The effects are manifested in terms of

psychological disorders, social withdrawal and maladaptive

behaviors, with a negative effect on the treatment process, the

overall clinical condition [6][11][12][13], self-image and the ways of

interacting with family members and peers [6][7].

The exploration and use of alternative therapies to complement

traditional medical care, alleviate symptoms, manage and

control negative emotions, promote positive ones, and improve

the child's perceived quality of life during hospitalization and

antineoplastic treatment must be a primary goal of nursing care

in pediatric oncology  [14][15]. These therapies include pet

therapy, which has long been present in a wide variety of

settings, including the oncology setting, benefiting large

segments of the population, including the pediatric

population [16].

The first documented study of the scientific use of animals for

therapeutic purposes dates back to 1859 by Florence

qeios.com doi.org/10.32388/NY0HIJ.2 1

mailto:papers@team.qeios.com
https://www.qeios.com/
https://doi.org/10.32388/NY0HIJ.2


Nightingale, who discovered that the presence of small pets was

an important support to the healing process of the acutely ill

and an excellent companion for the chronically ill  [17]. In 1964,

child psychologist Boris Levinson was the first to coin the term

"pet therapy"; he observed that his own dog spontaneously

interacted with a child with autism, activating responses and

reactions in him that had not been achieved with traditional

treatment  [18]. In 1977, veterinarian Leo K. Bustad and

psychiatrist Michael J. McCulloch formed the Delta Foundation

in Portland, Oregon, USA, which later became the Delta Society

in 1981, with the goal of improving people's health and well-

being through interactions with animals. In the late 1980s and

early 1990s, among the initiatives promoted by the Delta

Society was the Pet Partners® program, the first

comprehensive and standardized training course on animal-

assisted activities and therapy for volunteers and health care

workers. In 2012, the Delta Society formally changed its name to

Pet Partners, currently one of the largest organizations in the

field of hospital-based pet therapy in the United States. In Italy,

pet therapy has been recognized as an official treatment since

2003  [19]. Thanks to the partnership between the Istituto

Superiore di Sanità, Centro di Referenza Nazionale per gli

Interventi Assistiti da Animali (National Reference Center for

Animal-Assisted Interventions) and the Ministry of Health, the

National Guidelines for Animal-Assisted Interventions were

issued in 2015 in order to protect people's health and the welfare

of the animals used, define operational standards for the correct

and uniform application of the interventions, provide guidance

on the tasks and responsibilities of the professional figures and

operators involved (e.g., nurses, veterinarians, physicians,

psychologists, educators), and identify training methods [20].

The term "pet therapy" is widespread but inaccurate; more

appropriately, one should speak generally of "animal-assisted

intervention" (AAI), but specifically of "animal-assisted

activity" (AAA) or "animal-assisted therapy" (AAT)  [8][21][22].

Both of these interventions involve interaction between a pet

and a human being, take place mostly in outpatient clinics,

hospitals, or residential facilities, and are designed to

complement and supplement traditional therapeutic

modalities  [6][23]. They are sometimes used interchangeably in

the literature but possess distinctive characteristics [15].

AAT can be an essential part of individualized treatment aimed

at people with physical, social, emotional, or cognitive

difficulties, or suffering from conditions such as autism or

depression; it requires stated goals for each session and is aimed

at a specific clinical outcome  [6][15][24][25][26]. The animal is

carefully selected and undergoes a formal training period; the

handler (who often coincides with the trainer) must undergo

specific training based on the treatment to be delivered [25][27]

[28][29]. Progress must be documented, and sessions are multiple

and scheduled to last a set period of time depending on the

person's needs and resources [6][15][25].

AAA aims to manage symptomatology and negative emotions,

offer comfort, and improve people's quality of life with brief

(usually 15-30 minutes) informal pet visits accompanied by a

handler (the owner or trainer); the manner of interaction with

the animal is at the discretion of the person in agreement with

the handler, and there are no specific therapeutic goals. No

formal training of the animal or special training of the handler

is usually required, and the same animal is not always paired

with the same person  [6][15][25]. Progress is not documented,

and there are few sessions (sometimes only one)  [6][15][25]. The

theoretical frameworks underlying the effects observed after

AAA in oncology include the biophilia hypothesis, social

support theory, general human-animal bonding theory,

cognitive stress activation theory, the object-self hypothesis,

and the science of unitary humans (Holder 2020b). Specifically,

the biophilia hypothesis holds that humans have a natural

attraction to other living things  [30][31][32][33]  and this triggers

the initial impulse to interact with the animal. This hypothesis

would be able to justify the benefit observed even during a

single session of short duration, a typical feature of AAAs [34].

According to Johnson et al.  [35], specific populations that may

benefit most from AAAs include individuals with malignancy,

especially children. For them, the positive effects occur at

several levels: (a) they reduce anxiety and pain, promote

positive emotions, and improve mood [6][13][21][36][37][38][39]; (b)

they increase interaction skills by acting as a "social

lubricant"  [8][15][21][38][40]; (c) they help normalize the

experience of hospitalization [38][41], allow for the acquisition of

self-esteem and confidence, and nurture a sense of

responsibility, enabling the child to orient to the future by

overcoming the sick condition [6]; (d) they improve cooperation

in treatment and encourage active participation [12][42]; (e) they

reduce blood pressure and heart rate  [43]; (f) they increase

plasma concentrations of endorphins, which help relieve pain,

reduce stress, and generate a feeling of well-being; and (g) they

decrease plasma concentrations of cortisol, which negatively

affects the degree of stress.

There are three systematic reviews in the literature that have

addressed the effectiveness of AAIs on children. A systematic

review with meta-analysis [44] investigated the efficacy of AAIs

on some clinical outcomes in children and adults; however,

participants also had pathologic conditions that were not

neoplastic in nature, and there was no subgroup analysis by age

group. A systematic review  [45]  summarized the available

evidence on the effectiveness of AAIs in pediatric oncology;

however, the authors included both observational and

experimental studies and did not perform a quantitative

synthesis. Finally, a recent systematic review with meta-

analysis  [46]  summarized the effectiveness of AAT on pain

management in hospitalized children; however, again,

participants had been hospitalized for pathological conditions

including non-neoplastic conditions, and the authors included

both randomized and nonrandomized controlled experimental

studies. Thus, a systematic review with meta-analysis of

randomized controlled clinical trials summarizing the effect of

AAAs on children with neoplastic pathology is lacking. It is

considered important to undertake this study because the

results could fill a significant gap in the knowledge of the

effectiveness of this intervention in pediatric oncology and

prove useful in obtaining new information to help optimize and

personalize its application.
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Objective

The study aims to summarize the effect of AAAs on the

symptoms and emotions of children with neoplastic disease.

Methods

To achieve the objective, a systematic review with meta-

analysis was conducted in accordance with PRISMA

guidelines  [47]. The review protocol was registered with the

International Prospective Register of Systematic Reviews

(PROSPERO) (ID: CRD42024540556).

Eligibility Criteria

The research question was formulated in accordance with the

PICOS framework  [48]  (Table 1); the inclusion criteria were as

follows: (1) participants: subjects with established neoplastic

disease, aged 0-18 years, to be treated with oncology care during

inpatient, outpatient, or day hospital; (2) intervention: animal-

assisted activities; (3) control: standard of care; (4) outcomes: (a)

primary - child's pain or anxiety, measured by any instrument

at the end of the first visit or at the end of the study period; (b)

secondary - child's fear, distress, fatigue, depression, stress,

mood, discomfort, quality of life, measured by any instrument

at the end of the first visit or at the end of the study period; (c)

parent/caregivers' anxiety, measured by any instrument at the

end of the first visit or at the end of the study period; (5) study

design: parallel-group randomized controlled trials.

Studies were excluded: (1) with mixed populations (adults and

children) in which the effect of the intervention on children

could not be assessed; (2) in which the intervention was

delivered to a group of children and not to the individual

subject; (3) that compared the intervention in question with

other interventions; (4) in which at least one of the outcomes,

primary or secondary, of interest was not present; (5) conducted

in the community.
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P Patient Children with neoplastic disease

I Intervention Animal-assisted activities

C Comparison Standard of care

O Outcome Symptoms, emotions

S Study design Parallel-group randomized controlled trials

Research Question - In children with neoplastic disease, are animal-assisted activities more effective on symptoms and emotions than standard

of care?

Table 1. PICOS framework.

Information sources and search strategy

To answer the research question, the biomedical databases

Cochrane Library, MEDLINE via PubMed, EMBASE via Elsevier,

CINAHL via EBSCOhost, PsycINFO via Ovid, Web of Science via

Clarivate, Scopus via ELSEVIER, AMED via EBSCOhost, sciELO,

LILACS, CNKI, J-GLOBAL, J-STAGE were queried. In addition,

web resources BASE, TRIP Medical Database, IBSS via ProQuest,

Social Science Premium Collection via Proquest, Dissertations &

Theses Global via Proquest, Google Scholar, and clinical trial

registries ICTRP, ClinicalTrials.gov, EU Clinical Trials Register,

ISRCTN were consulted. "Animal-assisted therapy," "neoplasm,"

and related synonyms were used as keywords to search the

documents. The keywords were connected to each other with

Boolean AND/OR operators; the search string was adapted to the

characteristics peculiar to the queried information sources. The

search strategy implemented on MEDLINE is shown in Table 2

as an example. References of eligible studies and available

reviews were searched to retrieve other relevant studies. The

search was restricted to records pertaining to the pediatric

population and containing keywords or synonyms in the title

and/or abstract. No language or publication date limits were

imposed.
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Animal Assisted Therapy AND Neoplasm AND Preschool Child

OR OR OR

Animal Assisted Therapies Neoplasms Preschool Children

OR OR OR

Animal-Assisted Therapy Tumor Pre-school Child

OR OR OR

Animal-Assisted Therapies Tumors Pre-school Children

OR OR OR

Animal Facilitated Therapy Tumour Preschooler

OR OR OR

Animal Facilitated Therapies Tumours Pre-schoolers

OR OR OR

Pet Therapy Neoplasia Child

OR OR OR

Pet Therapies Neoplasias Children

OR OR OR

Pet Facilitated Therapy Cancer Adolescent

OR OR OR

Pet Facilitated Therapies Cancers Adolescents

OR OR OR

Pet-Assisted Therapy Malignant Neoplasm Adolescence

OR OR OR

Pet-Assisted Therapies Malignant Neoplasms Teen

OR OR OR

Pet Therapy Animal Malignancy Teens

OR OR OR

Pet Therapy Animals Malignancies Teenager

OR OR OR

Emotional Support Animal Neoplastic Disease Teenagers

OR OR OR

Emotional Support Animals Neoplastic Diseases Youth

OR OR OR

Comfort Animal Neoplastic Entity Youths

OR OR

Comfort Animals Neoplastic Mass

OR OR

Emotional Support Dog Tumoral Mass

OR OR

Emotional Support Dogs Tumoural Mass

OR OR

Therapy Dog Tumorous Mass

qeios.com doi.org/10.32388/NY0HIJ.2 5

https://www.qeios.com/
https://doi.org/10.32388/NY0HIJ.2


OR OR

Therapy Dogs

Tumourous Mass

OR

Pet Therapy Dog

OR

Pet Therapy Dogs

Table 2. Search strategy.

Study selection and data extraction

After the production of a shared search strategy, the authors

independently queried the information sources by eliminating

duplicates and selecting records based on relevance of title

and/or abstract or, in doubtful cases, after full-text analysis. The

record screening process was managed with a Microsoft Excel

version 2016 spreadsheet. Any disagreements were resolved by

comparison and discussion. From each included study, using a

standardized and shared template, the authors independently

extracted the following information: first author and year of

publication; country; hospital or research facility and setting;

sample characteristics; inclusion and exclusion criteria;

intervention and control characteristics; outcome and its

measurement tools; and any notes.

Risk of bias

The authors independently assessed the risk of bias of included

studies with RoB 2  [49]. Any disagreement was resolved by

comparison and discussion.

Data analysis and synthesis

The authors independently extracted the data and resolved any

differences of opinion through comparison and discussion. The

variables of interest for each outcome were sample size, mean,

and standard deviation. In the presence of median, range, or

interquartile range, conversion equations were used  [50][51][52].

The overall effect size of the intervention was calculated with

the standardized mean difference (SMD) and Cohen's d  [53].

Effect size was considered small, moderate, or large for

thresholds of d of 0.2, 0.5, 0.8, respectively [53]. In the presence

of at least two studies per outcome, a meta-analysis was

performed by applying a random-effects model and generating

the corresponding forest plot. A 95% confidence interval was

considered as the deviation from the point estimate for each

individual study and from the overall estimated value for the

aggregated studies. The presence of statistical heterogeneity (p

< 0.05) was highlighted with Cochran's Q-test  [54]  and

quantified with Higgins' I2 index [55]. Values of I2 ≤ 30%, 30% <

I2 ≤ 60%, 60% < I2 ≤ 90%, or I2 > 90% were assigned a low,

moderate, high, or very high degree of statistical heterogeneity,

respectively  [56]. Statistical processing was performed with

ProMeta© version 3.0 software.

Publication bias

Publication bias was assessed by inspecting the funnel

plot  [57]  and applying the trim and fill method  [58]  in the

presence of at least ten studies. Objective assessment of

publication bias was performed with Egger's test [59] and Begg

and Mazumdar's test [60].

Sensitivity analysis

In the presence of studies at high risk of bias, sensitivity

analysis was performed by regenerating the meta-analysis after

their exclusion.

Additional analysis

Subgroup analyses were planned to assess the effect of animal-

assisted activities according to participants' gender and age.

Summary of findings

The authors independently performed the overall assessment of

certainty/quality of evidence using the GRADE

method [61] applied to the meta-analysis results. Disagreements

that emerged were resolved by comparison and discussion.

Results

Selection of studies

Searching for useful records took place on April 18, 2024. The

PRISMA flowchart [47] in Figure 1 illustrates the record selection

process. A total of 178 records were identified. Net of duplicates

and irrelevant records after reading titles and abstracts, 30

studies, for as many records, were analyzed in full text and

evaluated for eligibility. Twenty-seven were excluded because

they did not meet the inclusion criteria, while three were

included in the systematic review and quantitative synthesis [62]

[63][64]. No other studies of interest were found after consulting

the references of eligible studies and relevant reviews.
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Figure 1. PRISMA Flow Diagram.

Characteristics of the studies

The studies cover a 6-year time frame from 2018  [64]  to

2024 [63] (Table 3) and were conducted in the United States. One

of these studies is multicenter [64]. All studies received funding;

the last author of one study  [62]  reported a possible conflict of

interest. There were a total of 151 children recruited and 187

parents/caregivers. The age range was 3-17 years, the mean age

8.5-11.2 years (63.2-69.2% Caucasian), and the percentage of

males 47.4-57.7%. The prevalent diagnoses were acute

lymphoblastic leukemia (51.9%)  [64], leukemia or lymphoma

(61.5%)  [62], and advanced solid tumor (52.6%)  [63]. The

percentage of participants who owned a pet was 57.9-84.6%.

The most frequent exclusion criteria were the presence of

cognitive impairment in the child and/or parent/caregiver and

fear or allergy to animals. Animal-assisted activities all included

the presence of a trained dog and its handler. The breed of dogs

was specified in only one study  [64], and these were

predominantly Labradors and Golden retrievers. The

intervention was weekly for all studies, was individual, and

could take place in the outpatient clinic, in the inpatient room,

or in dedicated spaces within the hospital. The duration of the

intervention was 10-20 minutes; activities were at the discretion

of the child and/or handler but generally involved the child

petting, cuddling, or playing with the dog. Studies have

compared animal-assisted activities with standard of care; of

the latter, no study has provided a description. The outcomes

assessed after the intervention were as follows: (a) child

anxiety  [62][63][64], measured by PedsQL VAS - anxiety

item  [65]  or STAI-CH  [66]; (b) child quality of life  [62][64],

measured by PedQL VAS [65] or PedsQL [67]; (c) caregiver/parent

anxiety  [62][63][64], measured by STAI Short Form  [68]  or

STAI  [69]. In addition, one study  [62]  measured the levels of

clinically important pathogens on each child's hands, and one

study  [64]  measured the child's heart rate and blood pressure.

The outcomes were assessed at baseline, after the first view [62],

at the first and fourth views  [63]  or at the end of the

intervention  [64], in this case as arithmetic averages of the

values measured in the previous sessions. The duration of the

studies was 1-4 months. In two studies  [62][63]  the COVID-19

pandemic conditioned the recruitment of participants.
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Study (year) Country Setting Sample
Inclusion

criteria

Exclusion

criteria
Intervention Control Outcome  Notes

Chubak

(2023)

United

States

Seattle

Children’s

Hospital

(Seattle, WA) 

N = 26 (IG =

12, CG = 14),

mean age 11.2

years, range

5-12 years,

males 57.7%,

Caucasian

race 69.2%,

diagnosed

with

leukemia or

lymphoma

61.5%, pet

owner 84.6% 

Caregivers or

parents: N =

19

English-

speaking

subjects

aged 5 to

17 years

regardless

of the type

of

neoplasm

and

gender,

race, or

ethnicity

Allergy to or

fear of dogs,

subjects

undergoing

bone marrow

transplantation

or isolation

precautions,

with skin on

hands not

intact, without

an English-

speaking

parent or legal

guardian

Weekly

inpatient

room visits

One visit

per child

lasting 20

minutes

Hand

hygiene

before and

after visit

Activities at

the

discretion

of the child

and handler

Standard

of care

Quality of life of

the child Anxiety

of

caregivers/parents

Detection of

clinically relevant

pathogens on

children's hands

after the first AAA

Data collection

performed

before

randomization,

before and

after the first

AAA,

approximately

9 days after the

first AAA, at

discharge, 2-3

days after

discharge

(follow-up 1), 9

weeks after

discharge

(follow-up 2)

Outcome

assessed after

the first AAA;

subsequent

assessments

not illustrated

due to poor

adherence to

follow-ups. At

the first AAA,

three children

did not

complete the

questionnaire

Mahoney

(2024)

United

States

Vanderbilt

Children’s

Hospital

(Nashville,

TN)

N = 19 (IG = 9,

CG = 10),

mean age 9

years, range

3-17 years,

males 47.4%,

Caucasian

race 63.2%,

diagnosed

with solid

tumor 52.6%,

pet owner

57.9%

Caregivers or

parents: N =

21

English-

speaking

subjects

aged 3-17

years,

diagnosed

with

advanced

cancer

(relapsed

or

refractory)

Children or

parents with

cognitive

impairment or

fear of or

allergy to dogs

Weekly

outpatient

visits

(92.5%),

occasional

inpatient

room

One visit

per child

lasting 15

minutes

Activities at

the child's

and/or

handler

Standard

of care

Child anxiety

Anxiety of

caregivers/parents

Data collection

performed

before

randomization

and weekly

after each AAA

(4 visits).

Outcomes

assessed after

the first and

last AAAs

McCullough

(2018)

Unites

States

Vanderbilt

Children’s

Hospital

(Nashville,

TN); Randall

Children’s

Hospital at

Legacy

Emanuel

(Portland,

OR); UC

Davis

N = 106 (IG =

60, CG = 46),

mean age 8.5

years, range

3-17 years,

males 53.8%,

Caucasian

race 67.9%,

diagnosed

with acute

lymphoblastic

leukemia

Subjects

aged 3 to 17

years,

diagnosed

with a type

of cancer

that would

have

required at

least

monthly

outpatient

Children or

parents with

significant

cognitive

impairment,

allergy or fear

of dogs

Weekly

visits in

private and

semi-

private

areas of the

hospital,

occasionally

in the

inpatient

room

Standard

of care

Anxiety of the

child

Anxiety of

caregivers/parents

Child's quality of

life

Blood pressure

and heart rate of

the child

Data collection

conducted

before

randomization

and weekly

after each visit

Outcomes

assessed before

randomization

and at the end

of the

intervention
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Study (year) Country Setting Sample
Inclusion

criteria

Exclusion

criteria
Intervention Control Outcome  Notes

Children's

Hospital

(Sacramento,

CA);

St. Joseph’s

Children’s

Hospital

(Tampa, FL);

UMass

Memorial

Medical

Center -

Children's

Medical

Center

(Worcester,

MA)

51.9%, pet

owner 67%

Caregivers or

parents: N =

147

treatment

(e.g.,

leukemia,

lymphoma,

solid

tumor,

brain

tumor),

English or

Spanish as

the

primary

language

of the child

and his or

her

parents

One visit

per child

lasting 10-

20 minutes

Activities at

the

discretion

of the child

and handler

Seven children

discontinued

the study due

to changes in

treatment plan

and/or

noncompletion

of

questionnaires

Table 3. Main features of included studies.

CG = Control Group; IG = Intervention Group.

Risk of bias

In a study [64], the risk of bias is low; in the other two, the risk of

bias is of some concern, since there is no information on

assignment sequence concealment (Figure 2 and Figure 3).

Figure 2. Risk of bias (summary plot).

Figure 3. Risk of bias (traffic light).

Primary outcomes

Child pain

No studies have evaluated this outcome.

Child's anxiety

The child's anxiety was assessed by all studies. The values

considered were those measured after the first visit  [62][63]  or

the mean value calculated at the end of the study  [64]. The

analysis of the effect of AAAs on child anxiety compared with

standard of care included 134 participants. The SMD (95% CI)

was -0.07 ([-0.40,0.27], I2 = 0.00) in favor of the intervention in

a statistically nonsignificant manner (Table 4).

Table 4. Child's anxiety: AAAs vs standard of care.

Secondary outcomes

No studies assessed child fear, distress, fatigue, depression,

stress, discomfort, or mood.

Child’s quality of life

The child's quality of life was assessed in two studies  [62][64].

The values considered were those measured after the first

visit  [62]  or the average value calculated at the end of the

study  [64]. The analysis of the effect of AAA on the child's

quality of life compared to standard of care included 84

participants. The SMD (95% CI) is equal to -0.11 ([-0.53,0.31], I2

= 98.59%) in favor of the intervention in a statistically

insignificant way (Table 5).
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Table 5. Child's quality of life: AAAs vs standard of care.

Parental/caregivers anxiety

Parental/caregiver anxiety was assessed in all studies. The

values considered were those measured after the first visit  [62]

[63]  or the average value calculated at the end of the study  [64].

The analysis of the effect of AAA on parents/caregivers' anxiety

compared to standard of care included 154 participants. The

SMD (95% CI) is equal to -0.50 ([-1.52,0.52], I2 = 83.48) in favor

of the intervention in a statistically insignificant way (Table 6).

Table 6. Parental/caregivers anxiety: AAAs vs standard of care.

Additional analysis

Gender

No study has measured the effect of the intervention according

to the gender of participants.

Age

No study has measured the effect of the intervention according

to the age group of participants.

Sensitivity analysis

Sensitivity analysis was not performed as none of the included

studies is at high risk of bias.

Publication bias

The studies included are less than ten; therefore, the funnel plot

was not created, and the trim and fill method was not applied

for the graphic evaluation of risk of bias. However, the objective

assessment suggests that risk of publication bias, although

possible, seems unlikely; in fact, the Egger test and the Begg

and Mazumdar test are not statistically significant (p = 0.942

and p = 0.602, respectively).

Summary of findings

With the GRADE method, findings relating to the effect of AAAs

on children with neoplastic pathology were summarized.

Despite the trend in favor of intervention, the certainty/quality

of evidence on children's anxiety and quality of life is low, and

on parents'/caregivers' anxiety is very low (Table 7).
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Summary of findings. Animal-assisted activities (AAAs) for symptoms and emotions in children with neoplastic disease.

AAAs compared to standard of care for symptoms and emotions in cancer children

Patient or population: children with cancer

Setting: hospital, clinic, day hospital

Intervention: AAAs

Comparison: standard of care

Outcome

Anticipated absolute effects* (95% CI) N° of

participants

(studies)

Certainty/quality

of the evidence

(GRADE)
Comments**

Risk with

standard care
Risk with AAAs

Children

anxiety
-

The mean level of anxiety with AAAs

was 0.07 standard deviation lower (0.40

lower to 0.27 higher).

134 (3 RCTs)

⊕⊕⊝⊝

Lowa
There is no evidence

of an effect of AAAs.

Children

quality of life
-

The mean level of anxiety with AAAs

was 0.11 standard deviation lower (0.53

lower to 0.31 higher).

84 (2 RCTs)
⊕⊕⊝⊝

Lowa
There is no evidence

of an effect of AAAs.

Parental/caregivers

anxiety
-

The mean level of anxiety with AAAs

was 0.50 standard deviation lower (1.52

lower to 0.52 higher).

154 (3 RCTs)

⊕⊝⊝⊝

Very lowa,b
There is no evidence

of an effect of AAAs.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative

effect of the intervention (and its 95% CI).

**0.2 represents a small difference, 0.5 a moderate difference, and 0.8 a large difference.

AAAs: Animal-Assisted Activities; CI: confidence interval; RCT: Randomized Controlled Trial; QoL.

GRADE Working Group grades of evidence

High certainty - We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty - We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there

is a possibility that it is substantially different

Low certainty - Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty - We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate

of effect

Table 7. Effect of AAAs on symptoms and emotions of children with neoplastic disease: summary of findings.

a Downgraded twice for imprecision: analysis based on < 100

participants per group.
b Downgraded once for inconsistency due to substantial

heterogeneity (60% < I2 < 90%).

Discussion

Main results

The study aimed to summarize the effect of animal-assisted

activities (AAAs) on symptoms and emotions of children with

neoplastic disease. The included studies evaluated the benefit of

the intervention on children's anxiety and quality of life and on

parental/caregivers' anxiety. The results, statistically non-

significant, reveal that a) the intervention is promising for

reducing children's anxiety (SMD = -0.07; N = 134) and for

improving their quality of life (SMD = -0.11; N = 84). The effect

size is small; b) the intervention also shows a positive trend for

decreasing parental/caregivers' anxiety (SMD = -0.50; N = 154).

The effect size is moderate. The level of certainty/quality of

evidence is low or very low, so confidence in the effect estimate

is limited or very limited: it is likely that the real effect is

substantially different.

Comparison with other reviews

The results obtained from our study are consistent with those of

previous systematic reviews [44][45][46], which demonstrates the

benefit of the intervention both on child anxiety [44][46] and on

parental/caregivers' anxiety  [45][46]. As regards the effect on

children's quality of life, it is not possible to make a comparison

because previous reviews did not evaluate this outcome.

Implications for practice

In children with an average age of 8.5-11.2 years suffering from

leukemia, lymphoma, or solid tumors in advanced stages, AAAs
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in which the animal is a dog are promising for reducing their

anxiety and improving their quality of life and for decreasing

the anxiety of their parents/caregivers. The results are still

provisional, due to few studies available (all carried out in a

single country) and the small sample size, which determines

low statistical power.

Although statistical heterogeneity is zero for both anxiety and

quality of life of the child, there are several sources of clinical

heterogeneity: (a) the average age of the participants is between

8.5 and 11.2 years (school-age children), but the age range is very

wide (3-17 years), and this may have determined a different

effectiveness of the intervention depending on the child's level

of neurocognitive development; (b) the children are mostly

Caucasian and live in the United States, so it is not a given that

the intervention will work on children of other races or who live

in other countries; (c) the type of neoplasm and the degree of

severity are different, and these aspects could have determined

a different sensitivity and predisposition in children. Other

sources of heterogeneity are the following: a) the role - active,

passive, or neutral – of the handler is not known; this makes it

difficult to distinguish the net effect of the intervention because

any positive interactions between the handler and

parents/caregivers, promoted by the social lubricant function of

AAAs, could in themselves have had a role in reducing the

child's anxiety; b) the standard of care was not described; (c) for

all studies, the visits took place weekly, but one

study  [62]  limited the maximum number of visits per child to

four, while the other two studies, which lasted 12 weeks [63] and

four months [64], did not declare a maximum limit of visits; (d)

outcome measurement tools have different intrinsic

characteristics (e.g., duration of compilation, method of

administration, sensitivity, and specificity). Finally, the

intervention seems to work when the animal is a dog, but there

is no evidence that the same benefit is obtained with other

animals. The dog is the most commonly used animal for AAAs

due to its ease of training, docility, obedience, and predictability

of behavior [15][70][71]; furthermore, compared to other animals,

it is more in tune with human moods and emotions [72].

One of the main concerns that often affects the application of

AAAs in a healthcare setting is the infectious risk and the

allergic risk. Although animals carry germs and can

unintentionally serve as mechanical vectors of hospital-

associated pathogens, contributing to their transmission

between patients, there is insufficient evidence demonstrating

increased infection rates during AAAs  [73]. Furthermore, with

the application of adequate hospital infection control protocols,

the associated risks are minimized  [74]. People most likely to

contract diseases from animals include infants, children under

five years of age, organ transplant patients, people with

HIV/AIDS, or those being treated for cancer  [73]. However, for

these subjects, the risk of infection can be significantly

mitigated with simple preventive measures, including washing

hands with soap and water or an alcohol-based antiseptic

solution before and after touching the animal, carefully

selecting both the patient and the animal, and ensuring that the

animal is subjected to rigorous veterinary care  [41][71][73][75].

Confirming this, in one of the included studies [62], there was no

significant transfer of germs from the animal to the child

during visits. To reduce the risk of allergic reactions to the

animal's hair, it is recommended to bathe within 24 hours of the

session, perform grooming just before the session, and wear

clothing that blocks loose hair [76].

Implications for research

Although the literature on the therapeutic implications of AAAs

in oncology is limited, there are strong indications of their

benefit. However, research focused on the effectiveness of

intervention continues to not be definitive for several reasons:

a) in general, there is a lack of rigor in theoretical frameworks

underlying therapeutic human-animal interactions. This

problem perpetuates a lack of empirical evidence based on clear

hypotheses, hinders understanding of the mechanisms that

drive the observed benefit, and therefore makes it difficult to

optimize the intervention; b) many studies are preliminary in

nature (e.g., pilot studies) and/or have methodological

weaknesses that produce statistically insignificant effects even

in the presence of clear clinical significance. Furthermore, when

good-quality controlled experimental designs are implemented,

not all previously observed positive results are validated; c)

since AAAs are an unstructured intervention, it is complex to

evaluate their effectiveness; d) there is a lack of data to support

the effectiveness of the long-term intervention (e.g., at least one

year of follow-up).

According to what has been written, greater rigor is therefore

needed in the conduct of clinical research on AAAs; for example,

the studies should be multicenter to reach a sample size that

guarantees good statistical power, they should have the support

of a more solid theoretical framework capable of understanding

the mechanism underlying the observed results, and they

should be capable of modifying some aspects of the

intervention to personalize it and make it more effective for the

child to whom it is proposed. It remains problematic to evaluate

the effectiveness of AAAs, but perhaps efforts could be made to

borrow some aspects of TAAs in order to make the intervention

more structured without distorting its original characteristics.

Limitations

The small number of participants did not allow subgroup

analysis by age and gender; furthermore, the intervention was

applied to subjects predominantly of Caucasian race and

resident in the same country. These limitations taken together

suggest the need to adopt great caution both on the reliability of

results and on their external validity. Finally, there is a lack of

randomized controlled clinical trials focused on the effect of

AAAs on symptoms or emotions such as pain, fear, distress,

stress, discomfort, fatigue, depression, mood.

Conclusions

Animal-assisted activities have a promising effect on the

anxiety and quality of life of children with neoplastic disease

and on the anxiety of parents/caregivers. However, the

certainty/quality of evidence is low or very low, so at the current

state of research, the results should be considered with great

caution because a definitive judgment cannot be made on the

real effect of the intervention.

qeios.com doi.org/10.32388/NY0HIJ.2 12

https://www.qeios.com/
https://doi.org/10.32388/NY0HIJ.2


References

1. ^Steliarova-Foucher E, Colombet M, Ries LAG, Moreno F, Dolya

A, Bray F, Hesseling P, Shin HY, Stiller CA; IICC-3 contributors. In

ternational incidence of childhood cancer, 2001-10: a populatio

n-based registry study. Lancet Oncol 2017;18(6):719-731. https://

doi.org/10.1016/S1470-2045(17)30186-9

2. ^Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 202

3. CA Cancer J Clin 2023;73(1):17-48. https://doi.org/10.3322/caa

c.21442

3. ^Pan HT, Wu LM, Wen SH. Quality of life and its predictors amo

ng children and adolescents with cancer. Cancer Nurs 2017;40

(5):343-351. https://doi.org/10.1097/NCC.0000000000000433

4. ^Long KA, Marsland AL. Family adjustment to childhood canc

er: a systematic review. Clin Child Fam Psychol Rev 2011;14(1):5

7-88. https://doi.org/10.1007/s10567-010-0082-z

5. ^Aldiss S, Hostman M, O’Leary C, Richardson A, Gibson F. What

is important to young children who have cancer while in hospi

tal? Child Soc 2009;23(2):85-98. https://doi.org/10.1111/j.1099-0

860.2008.00162.x

6. a, b, c, d, e, f, g, h, i, j, kJenkins M, Ruchrdanz A, McCullough A, Ca

sillas K, Fluke JD. Canines and childhood cancer. Examining the

effects of therapy dogs with childhood cancer patients and thei

r families: literature review; 2012. https://www.americanhuma

ne.org/app/uploads/2016/08/january2012clcompressed.pdf Acc

essed May 24, 2024

7. a, bSimon MV. Participation and control experienced during ani

mal-assisted activities by children hospitalised with cancer (Do

ctoral dissertation); 2014. https://repository.nwu.ac.za/bitstrea

m/handle/10394/15550/Simon_MV_2014.pdf?sequence=1 Access

ed June 3, 2024

8. a, b, cUrbanski BL, Lazenby M. (2012). Distress among hospitali

zed pediatric cancer patients modified by pet-therapy interven

tion to improve quality of life. J Pediatr Oncol Nurs 2012;29(5):2

72-282. https://doi.org/10.1177/1043454212455697

9. ^Van Cleve L, Munoz CE, Savedra M, Riggs M, Bossert E, Grant

M, Adlard K. 2012. Symptoms in children with advanced cance

r: Child and nurse reports. Cancer Nurs 2012;35:115-125. https://

doi.org/10.1097/NCC.0b013e31821aedba

10. ^Zisk-Rony RY, Lev J, Haviv H. Nurses’ report of in-hospital pedi

atric pain assessment: Examining challenges and perspectives.

Pain Manag Nurs 2015;16(2):112-120. https://doi.org/10.1016/j.p

mn.2014.05.003

11. ^Duran J, Bravo L, Torres V, Craig A, Heidari J, Adlard, K, Secola

R, Granados R, Jacob E. (2020). Quality of life and pain experie

nced by children and adolescents with cancer at home followin

g discharge from the hospital. J Pediatr Hematol Oncol 2020;42

(1):46–52. https://doi.org/10.1097/MPH.0000000000001605

12. a, bGagnon, J, Bouchard F, Landry M, Belles-Isles M, Fortier M, F

illion L. (2004). Implementing a hospital-based animal therap

y program for children with cancer: A descriptive study. Can On

col Nurs J 2004; 14(4):217-222. https://doi.org/10.5737/1181912x1

44217222

13. a, bSilva NB, Osório FL. Impact of an animal-assisted therapy p

rogramme on physiological and psychosocial variables of paed

iatric oncology patients. PLoS One. 2018;13:e0194731. https://do

i.org/10.1371/journal.pone.0194731

14. ^Bussotti EA, Leão ER, Chimentão DMN, Silva CPR. Assistência

individualizada: posso trazer meu cachorro?. Rev Esc Enferm U

SP 2005;39:195-201. https://www.scielo.br/j/reeusp/a/5TssW7Z

MQ87wMZ9kz66mJtK/?format=pdf&lang=pt

15. a, b, c, d, e, f, g, hGoddard AT, Gilmer MJ. (2015). The role and imp

act of animals with pediatric patients. Pediatr Nurs 2015; 41(2):

65. PMID: 26292453

16. ^Ein N, Li L, Vickers K. The effect of pet therapy on the physiolo

gical and subjective stress response: A meta‐analysis. Stress He

alth 2018;34(4): 477-489. https://doi.org/10.1002/smi.2812

17. ^Nightingale F. Notes on nursing: What it is, and what it is not.

Lippincott Williams & Wilkins;1992.

18. ^Levinson BM. Pet psychotherapy: use of household pets in the

treatment of behavior disorder in childhood. Psychol Rep 1965;

17(3): 695-698. https://doi.org/10.2466/pr0.1965.17.3.695

19. ^Ciceroni C, Mugnai F. L'impiego degli animali con utilità socia

le nella disabilità e nel supporto psicologico. Manuale sulla dis

abilità: dai bisogni educativi speciali ai programmi di integrazi

one scolastica. -(Collana medico-psico-pedagogica), 243-263. 2

012.

20. ^Istituto Superiore di Sanità. Linee Guida Nazionali per gli Inte

rventi Assistiti con gli Animali (IAA). L'attività istituzionale. 20

20. https://www.iss.it/pet-therapy/-/asset_publisher/qFwujz9Ps

R3h/content/linee-guida-nazionali-per-gli-interventi-assistiti

-con-gli-animali-iaa- Accessed May 13, 2024

21. a, b, cCaprilli S, Messeri A. Animal-assisted activity at A. Meyer

Children's Hospital: a pilot study. Evid Based Complement Alter

nat Med 2006;3:379-383. https://doi.org/10.1093/ecam/nel029

22. ^Pet Partners. Glossary. 2024. https://petpartners.org/publicati

ons/glossary/ Accessed June 17, 2024

23. ^Chubak J, Hawkes R. Animal-assisted activities: Results from

a survey of top-ranked pediatric oncology hospitals. J Pediatr

Oncol Nurs 2016;33(4):289-296. https://doi.org/10.1177/10434542

15614961

24. ^Cerulli C, Minganti C, De Santis C, Tranchita E, Quaranta F, Pa

risi A. Therapeutic horseback riding in breast cancer survivors:

a pilot study. J Altern Complement Med. 2014;20:623-629. http

s://doi.org/10.1089/acm.2014.0061

25. a, b, c, d, eHolder TR, Gruen ME, Roberts DL, Somers T, Bozkurt

A. (2020). A systematic literature review of animal-assisted int

erventions in oncology (Part I): Methods and results. Integr Ca

ncer Ther 2020; 19:1534735420943278. https://doi.org/10.1177/15

34735420943278

26. ^Natoli E. Activities and therapy mediated by animals (pet-the

rapy): international picture and state of the art in Italy. Ann Ist

Super Sanita` 1997;33:267-272. PMID: 9470251

27. ^Gilmer MJ, Baudino MN, Tielsch Goddard A, Vickers DC, Akard

TF. Animal-assisted therapy in pediatric palliative care. Nurs Cl

in North Am 2016;51:381-395. https://doi.org/10.1016/j.cnur.2016.

05.007

28. ^Halm MA. The healing power of the human‐power connectio

n. Am J Crit Care 2008;17:373–376. https://citeseerx.ist.psu.edu/

document?repid=rep1&type=pdf&doi=fe37b30bbc24998ed46e

0995a960d3a602687006 Accessed April 30, 2024

29. ^Kamioka H, Okada S, Tsutani K, Park H, Okuizumi H, Handa S,

Oshio T, Park S-J, Kitayuguchi J, Abe T, Honda T, Mutoh Y. Effect

iveness of animal-assisted therapy: A systematic review of ran

qeios.com doi.org/10.32388/NY0HIJ.2 13

https://www.qeios.com/
https://doi.org/10.32388/NY0HIJ.2


domized controlled trials. Complement Ther Med 2014;22(2):37

1–390. https://doi.org/10.1016/j.ctim.2013.12.016

30. ^Brodie SJ, Biley FC. (1999). An exploration of the potential ben

efits of pet-facilitated therapy. J Clin Nurs 1999;8(4): 329-337. ht

tps://doi.org/10.1046/j.1365-2702.1999.00255.x

31. ^Kellert SR, Wilson EO. The Biophilia Hypothesis. Island Press; 1

993. https://philpapers.org/rec/KELTBH?utm_source=miragene

ws&utm_medium=miragenews&utm_campaign=news

32. ^Willens JS. Animal-assisted therapies are becoming more com

mon. Pain Manag Nurs 2013;14 (4):183. https://doi.org/110.1016/j.

pmn.2013.10.001

33. ^Yin J, Arfaei N, MacNaughton P, Catalano PJ, Allen JG, Spengler

JD. Effects of biophilic interventions in office on stress reaction

and cognitive function: a randomized crossover study in virtua

l reality. Indoor Air 2019;29:1028-1039. https://doi.org/10.1111/in

a.12593

34. ^Holder TR, Gruen ME, Roberts DL, Somers T, Bozkurt A. (202

0). A systematic literature review of animal-assisted interventi

ons in oncology (Part II): Theoretical mechanisms and framew

orks. Integrat Cancer Ther 2020; 19:1534735420943269. https://

doi.org/10.1177/1534735420943269

35. ^Johnson RA, Meadows RL, Haubner JS, Sevedge K. Animal-ass

isted activity among patients with cancer: Effects on mood, fati

gue, self-perceived health, and sense of coherence. Oncol Nurs F

orum 2008;35(2):225-232. https://doi.org/10.1188/08.ONF.225-2

32

36. ^Baek SM, Lee Y, Sohng KY. The psychological and behavioural

effects of an animal-assisted therapy programme in Korean ol

der adults with dementia. Psychogeriatrics 2020;20(5):645–65

3. https://doi.org/10.1111/psyg.12554

37. ^Kaminski M, Pellino T, Wish J. Play and pets: The physical and

emotional impact of child-life and pet therapy on hospitalized

children. Child Health Care 2002;31:321-335 https://web.archive.

org/web/20170812095955id_/http://www.kenrodogtraining.co

m/upload/play.pdf?prefix=www.m Accessed Jun 21, 2024

38. a, b, cSobo EJ, Eng B, Kassity-Krich N. Canine visitation (pet) the

rapy: Pilot data on decreases in child pain perception. J Holist N

urs 2006;24:51-57. https://doi.org/10.1177/0898010105280112

39. ^Wu AS, Niedra R, Pendergast L, McCrindle BW. Acceptability a

nd impact of pet visitation on a pediatric cardiology inpatient

unit. J Pediatr Nurs 2002;17:354-362. https://doi.org/10.1053/jpd

n.2002.127173

40. ^Stewart LA, Dispensa F, Parker L, Chang CY, Cunnien T. A pilot

study assessing the effectiveness of an animal‐assisted outreac

h program. J Creativ Mental Health 2014;9(3):332–345. https://d

oi.org/10.1080/15401383.2014.892862

41. a, bBrodie S, Biley FC, Shewring M. (2002). An exploration of th

e potential risks associated with using pet therapy in healthcar

e settings. J Clin Nurs 2002;11:444-456. https://doi.org/10.1046/j.

1365-2702.2002.00628.x

42. ^Bouchard F, Landry M, Belles-Isles M, Gagnon J. A magical dre

am: A pilot project in animal-assisted therapy in pediatric onco

logy. Can Oncol Nurs J 2004;14(1):14-17. https://doi.org/10.5737/1

181912x1411417

43. ^Beetz AM. Theories and possible processes of action in anima

l assisted interventions. Applied Develop Sci 2017;21(2): 139–14

9. https://doi.org/10.1080/10888691.2016.1262263

44. a, b, cWaite TC, Hamilton L, O'Brien W. A meta-analysis of anim

al assisted interventions targeting pain, anxiety and distress in

medical settings. Complement Ther Clin Pract 2018;33:49-55. ht

tps://doi.org/10.1016/j.ctcp.2018.07.006

45. a, b, cCotoc C, An R, Klonoff-Cohen H. Pediatric oncology and a

nimal-assisted interventions: A systematic review. Holist Nurs

Pract 2019;33(2):101-110. https://doi.org/10.1097/HNP.0000000

000000313

46. a, b, c, dZhang Y, Yan F, Li S, Wang Y, Ma Y. Effectiveness of anim

al-assisted therapy on pain in children: A systematic review an

d meta-analysis. Int J Nurs Sci 2021; 8(1), 30-37. https://doi.org/1

0.1016/j.ijnss.2020.12.009

47. a, bPage MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,

Mulrow CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou

R, Glanville J, Grimshaw JM, Hróbjartsson A, Lalu MM, Li T, Lod

er EW, Mayo-Wilson E, McDonald S, McGuinness LA, Stewart L

A, Thomas J, Tricco AC, Welch VA, Whiting P, Moher D. The PRIS

MA 2020 statement: an updated guideline for reporting system

atic reviews. BMJ 2021;88:105906. https://doi.org/10.1136/bmj.n

71

48. ^Amir-Behghadami M, Janati A. Population, Intervention, Com

parison, Outcomes and Study (PICOS) design as a framework t

o formulate eligibility criteria in systematic reviews. Emerg Me

d J 2020;37(6):387. https://doi.org/10.1136/emermed-2020-2095

67

49. ^Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutro

n I, Cates CJ, Cheng H-Y, Corbett MS, Eldridge SM, Emberson JR,

Hernán MA, Hopewell S, Hróbjartsson A, Junqueira DR, Jüni P,

Kirkham JJ, Lasserson T, Li T, McAleenan A, Reeves BC, Shepper

d S, Shrier I, Stewart LA, Tilling K, White IR, Whiting PF, Higgin

s JPT. RoB 2: a revised tool for assessing risk of bias in randomis

ed trials. BMJ 2019;366. https://doi.org/10.1136/bmj.l4898

50. ^Hozo SP, Djulbegovic B, Hozo I. Estimating the mean and vari

ance from the median, range, and the size of a sample. BMC M

ed Res Methodol 2005;5:13. https://doi.org/10.1186/1471-2288-5-

13

51. ^Luo D, Wan X, Liu J, Tong T. Optimally estimating the sample

mean from the sample size, median, mid-range, and/or mid-qu

artile range. Stat Methods Med Res 2018;27(6):1785-1805. http

s://doi.org/10.1177/0962280216669183

52. ^Wan X, Wang W, Liu J, Tong T. Estimating the sample mean an

d standard deviation from the sample size, median, range and/

or interquartile range. BMC Med Res Methodol 2014;14:135. http

s://doi.org/10.1186/1471-2288-14-135

53. a, bCohen J. Statistical power analysis. Curr Direct Psychol Sci 1

992;1(3):98-101. https://doi.org/10.1111/1467-8721.ep10768783

54. ^Cochran WG. The comparison of percentages in matched sam

ples. Biometrika 1950;37(3/4):256-266. PMID: 14801052

55. ^Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inc

onsistency in meta-analyses. BMJ 2003;327(7414):557-560. http

s://doi.org/10.1136/bmj.327.7414.557

56. ^Calderón MA, Boyle RJ, Penagos M, Sheikh A. Immunotherap

y: the meta-analyses. What have we learned? Immunol Allergy

Clin North Am 2011;31(2):159-173. https://doi.org/10.1016/j.iac.20

11.02.002

57. ^Sterne JA, Egger M. Funnel plots for detecting bias in metaana

lysis: guidelines on choice of axis. J Clin Epidemiol 2001;54(10):1

046-1055. https://doi.org/10.1016/s0895-4356(01)00377-8

qeios.com doi.org/10.32388/NY0HIJ.2 14

https://www.qeios.com/
https://doi.org/10.32388/NY0HIJ.2


58. ^Duval S, Tweedie R. Trim and fill: a simple funnel-plot-based

method of testing and adjusting for publication bias in meta-a

nalysis. Biometrics 2000;56(2):455-463. https://doi.org/10.1111/j.

0006-341x.2000.00455.x

59. ^Egger M, Smith GD, Schneider M, Minder C. Bias in metaanaly

sis detected by a simple, graphical test. BMJ 1997;315(7109):629

-634. https://doi.org/10.1136/bmj.315.7109.629

60. ^Begg CB, Mazumdar M. Operating characteristics of a rank co

rrelation test for publication bias. Biometrics 1994;1088-1101. P

MID: 7786990

61. ^Balshem H, Helfand M, Schünemann HJ, Oxman AD, Kunz R,

Brozek J, Vist GE, Falck-Ytter Y, Meerpohl J, Norris S, Guyatt GH.

GRADE guidelines: 3. Rating the quality of evidence. J Clin Epid

emiol 2011;64(4):401-406. https://doi.org/10.1016/j.jclinepi.2010.

07.015

62. a, b, c, d, e, f, g, h, i, j, k, l, m, n, oChubak J, Adler A, Bobb JF, Hawkes

RJ, Ziebell RA, Pocobelli G, Ludman EJ, Zerr DM. (2024). A Rand

omized Controlled Trial of Animal-assisted Activities for Pedia

tric Oncology Patients: Psychosocial and Microbial Outcomes. J

Pediatr Health Care 2024;38(3):354–364. https://doi.org/10.101

6/j.pedhc.2023.09.010

63. a, b, c, d, e, f, g, h, i, jMahoney AB, Akard TF, Cowfer BA, Dietrich

MS, Newton JL, Gilmer MJ. Impact of Animal-Assisted Interacti

on on Anxiety in Children With Advanced Cancer and Their Ca

regivers. J Palliat Med 2024;27(1):75–82. https://doi.org/10.1089/

jpm.2023.0091

64. a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, pMcCullough A, Jenkins MA, Rueh

rdanz A, Gilmer MJ, Olson J, Pawar A, Holley L, Sierra-Rivera S,

Linder DE, Pichette D, Grossman NJ, Hellman C, Guérin NA, O’H

aire ME. Physiological and behavioral effects of animal-assiste

d interventions on therapy dogs in pediatric oncology settings.

Applied Anim Behav Sci 2018;200:86-95. https://doi.org/10.101

6/j.applanim.2017.11.014

65. a, bSherman SA, Eisen S, Burwinkle TM, Varni JW. The PedsQL

Present Functioning Visual Analogue Scales: preliminary reliab

ility and validity. Health Qual Life Outcomes 2006;4:75. https://

doi.org/10.1186/1477-7525-4-75

66. ^Spielberger CD. State-Trait Anxiety Inventory for Children. Pal

o Alto, CA: Consulting Psychologist Press; 1973.

67. ^Varni JW, Seid M, Rode CA. The PedsQL: measurement model f

or the pediatric quality of life inventory. Med Care 1999;37(2):1

26–139. https://doi.org/10.1097/00005650-199902000-00003

68. ^Marteau TM, Bekker H. (1992). The development of a six-item

short-form of the state scale of the Spielberger State-Trait Anxi

ety Inventory (STAI). Br J Clin Psychol 1992;31(3):301-306. http

s://doi.org/10.1111/j.2044-8260.1992.tb00997.x

69. ^Spielberger CD. State-Trait Anxiety Inventory for Adults. Mind

Garden Inc.: Menlo Park, CA; 1983; pp. 1–75.

70. ^Glenk LM, Kothgassner OD, Stetina BU, Palme R, Kepplinger B,

Baran H. Therapy dogs' salivary cortisol levels vary during ani

mal-assisted interventions. Anim Welf 2013;22:369-378. https://

doi.org/10.7120/09627286.22.3.369

71. a,  bLefebvre SL, Waltner-Toews D, Peregrine AS, Reid-Smith R,

Hodge L, Weese JS. Characteristics of programs involving canin

e visitation of hospitalized people in Ontario. Infect Control Ho

sp Epidemiol 2006; 27(7):754-758. https://doi.org/10.1086/5050

99

72. ^Wang GD, Zhai W, Yang HC, Wang L, Zhong L, Liu YH, Fan RX,

Yin TT, Zhu CL, Poyarkov AD, Irwin DM, Hytönen MK, Lohi H,

Wu CI, Savolainen P, Zhang YP. Out of southern East Asia: the n

atural history of domestic dogs across the world. Cell Res 2016;

26:21-33. https://doi.org/10.1038/cr.2015.147

73. a, b, cCenters for Disease Control and Prevention, National Cent

er for Infectious Diseases. Healthy Pets, Healthy People; 2024. h

ttps://www.cdc.gov/healthy-pets/index.html Accessed July 3, 2

024

74. ^Dalton KR, Waite KB, Ruble K, Carroll KC, DeLone A, Frankenfi

eld P., Serpell JA, Thorpe Jr RJ, Morris DO, Agnew J, Rubenstein

RC, Davis MF. Risks associated with animal-assisted interventi

on programs: A literature review. Complement Ther Clin Pract

2020;39:101145. https://doi.org/10.1016/j.ctcp.2020.101145

75. ^Robinson RA, Pugh RN. (2002). Dogs, zoonoses and immunos

uppression. J R Soc Promot Health 2002;122(2):95-98. https://d

oi.org/10.1177/146642400212200210

76. ^Sehulster L, Chinn RY, CDC, HICPAC (2003). Guidelines for env

ironmental infection control in health-care facilities. Recomme

ndations of CDC and the Healthcare Infection Control Practices

Advisory Committee (HICPAC). MMWR Recomm Rep 2003;52

(RR-10):1-42. PMID: 12836624

Declarations

Funding: No specific funding was received for this work.

Potential competing interests: No potential competing interests to declare.

qeios.com doi.org/10.32388/NY0HIJ.2 15

https://www.qeios.com/
https://doi.org/10.32388/NY0HIJ.2

