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Abstract
Background  The number of adolescents hospitalized with mental health problems, which are vulnerable and under 
a stressful situation, has increased in the last years. Non-pharmacological therapies, including Animal Assisted Therapy 
(AAT), have been proposed as complementary approaches to current psychiatric interventions and contribute to 
the comprehensive care of patient; however, current studies are inconclusive and further studies are recommended. 
This study aimed to evaluate the efficacy of AAT in improving self-efficacy and reducing anxiety symptoms among 
adolescents in acute psychiatric units, assess healthcare professionals’ perceptions, and determine participant 
satisfaction.

Methods  A multicenter, non-randomized clinical trial was conducted in the Acute Child and Adolescent Psychiatry 
Unit from three Hospitals. The Control Group (CG) had 1 session 1 h per week, and the Experimental Group (EG) also 
had 1 session 1 h per week with the additional assistance of the therapy dog, during 2 weeks. We used the General 
Self-Efficacy Scale and State-Trait Anxiety Inventory Questionnaire (STAI) before and after the intervention, and 
collected the Participant’s satisfaction post intervention.

Results  A total of 178 participants were included in the study (64 CG and 114 EG). A significant improvement in self-
efficacy was obtained in the EG compared to the CG. And a statistically significant improvement in anxiety (STAI-State) 
was observed in the EG, but the difference was not significant when comparing both groups. Participants reported a 
high level of satisfaction with the intervention.

Conclusions  Our findings suggest that AAT may improve self-efficacy in adolescents with psychiatric conditions. 
However, no significant differences were observed between groups regarding anxiety levels. This study aims to 
provide innovation and research in a little studied area that may be useful as a complement to pharmacological 
treatment in the adolescent population. The clinical trial was retrospectively registered in the “Clinical Trials.gov”, 
registration number: NCT06414850 (05/16/2024).
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Introduction
Mental health issues in adolescence are the leading cause 
of disability among young people, and a major cause of 
morbidity [1]. Despite improvements in pharmacologi-
cal treatments, often medication alone is not sufficient 
for most patients. Polytherapy, including non-pharmaco-
logical methods, is widely used in all settings and patient 
categories [2].

Biological, psychological, and social variables play a 
factor in the etiology of mental disorders and must be 
considered in regards to their treatment. It is essential 
to use a therapeutic strategy that encourages compre-
hensive care for these young people [3, 4]. Furthermore, 
hospital admissions involve disruption of routines, with 
separation from familiar surroundings and social support 
[3, 5], generating anxiety and stress, and can negatively 
influence mental health [6]. Studies can be found on 
the potential benefits to patients of implementing non-
pharmacological interventions in hospital settings [6, 7], 
such as complementary therapy with standard treatment 
[5]. Animal-assisted therapy (AAT) is an example of such 
interventions, where the presence of a dog can be a moti-
vating and facilitating element of therapy for adolescents 
[8].

AAT is a subtype of Animal-Assisted Interventions 
(AAI) and is defined as a goal-oriented, planned, and 
structured therapeutic intervention directed and/or 
delivered by health, education, or human service profes-
sionals. It is a formal intervention with specific thera-
peutic objectives and is integrated within a rehabilitation 
process [9]. Some studies show that AAI and human-ani-
mal interaction can provide beneficial results in improv-
ing human health and well-being, while other research 
is inconclusive or even indicates the opposite [10]. Con-
tact with animals can comfort, calm, and create a general 
feeling of psychological well-being [11]. Several stud-
ies suggest that the stress and anxiety reducing effects 
in response to animal contact result from the release of 
oxytocin [12, 13]. Other authors note that lower cortisol 
levels are found during the presence of a therapy dog, 
compared to a toy dog in children with emotional chal-
lenges who were subjected to a social stress test [14]. In 
contrast, two randomized controlled studies in hospital-
ized children showed no significant decrease in cortisol 
levels [15, 16].

In mental health, AAT in children and adolescents 
seems to be effective in improving social skills, commu-
nication, coping skills and depressive symptoms [17]. In 
addition, it could reduce anxious symptoms in different 
hospital settings [18, 19]. The presence of a therapy dog 
can improve the atmosphere and motivate participants, 
as well as improve communication between patients and 
staff, and between the patients themselves [20]. Other 
authors have suggested the possible benefits of reduced 

negative feelings related to hospitalization in pediatric 
patients [16, 21]. However, these studies suggest the need 
for further research; our study aims to provide scientific 
evidence on the application of dog-assisted therapy in 
adolescents in acute psychiatric units.

Another aspect that may influence response to treat-
ment is self-efficacy, which is the belief in one’s own com-
petence to perform difficult tasks and cope with adversity 
[22]. This important factor aids the ability to manage 
the symptoms of a chronic disease. Particularly when 
expected to take actions (e.g., take medications, change 
lifestyles.) to reduce the effects of the disease [23]. Self-
efficacy in adolescents has been studied in students [22] 
and in different chronic diseases [23]. However, the pos-
sible effects of AAT on self-efficacy are not conclusive 
[24], and more research focused on the adolescent popu-
lation is needed.

AAI, especially dog-assisted therapy, are becoming 
increasingly popular as adjuvant treatment for psychiat-
ric inpatients [17]. Although studies have reported ben-
efits of AAT in hospital settings, there is little consistency 
in the clinical populations studied, outcomes, and meth-
odologies emphasizing the need for more research in this 
area [5]. To our knowledge, no previous studies have spe-
cifically examined dog-assisted therapy in acute inpatient 
adolescents, representing a significant gap in the litera-
ture [25]. Therefore, AAT could be a useful intervention 
to improve certain symptoms among young patients with 
mental disorders, but further controlled studies are still 
needed [26–28].

The objectives of this study were to evaluate the effec-
tiveness of AAT in adolescents admitted to the Acute 
Child and Adolescent Psychiatry Unit, in terms of 
improving self-efficacy and reducing anxiety symptoms. 
In addition, our study seeks to assess professional opin-
ions on the effects of intervention on participants, and to 
determine participant satisfaction.

Methods
Study design and participants
A multicenter, non-randomized, sequential, controlled, 
open-label, two-arm clinical trial (Control Group and 
Experimental Group) was conducted; aimed at adoles-
cents aged 13 to 17 years admitted to the Acute Child 
and Adolescent Psychiatry Units of the 3 hospitals par-
ticipating in the study: Santa María University Hospital 
of Lleida, Hospital of Mataró, and Niño Jesús University 
Children’s Hospital of Madrid. The study was retrospec-
tively registered on ​h​t​t​p​​s​:​/​​/​w​w​w​​.​c​​l​i​n​​i​c​a​​l​t​r​i​​a​l​​s​.​g​​o​v​/​​s​t​u​d​​y​/​​
N​C​T​0​6​4​1​4​8​5​0 and the registration date was 05/16/2024.

The inclusion criteria were: between 13 and 17 years of 
age, willingness to participate in the study on a voluntary 
basis, submission of the information sheet and signa-
ture of the informed consent form (participant and legal 
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guardian), and attendance at both group sessions from 
the intervention. Participants were excluded if they stated 
in the initial interview that they had an allergy to dogs or 
fear of dogs, a history of aggression towards animals, re-
admissions who had already participated in the study, or, 
upon being in informed, the patient and/or legal guard-
ian did not want to participate in the study. Accepting 
an alpha risk of 0.05 and a power of 0.8 in a two-sided 
test, and establishing a 2:1 ratio between the EG and the 
CG 59 subjects were necessary in the CG and 118 in the 
EG to detect a statistically significant difference greater 
than or equal to five units in the STAI-State subscale. 
The common standard deviation was assumed to be 25 
and the correlation coefficient between the initial and the 
final measurement was assumed to be 0.9.

A total of 190 participants were included in the study 
(72 (37.9%) in the CG and 118 (62.1%)) in the EG. The 
rate of dropout was 11.1% in the CG and 3.4% in the EG, 
which represented a borderline statistically significant 
difference between groups. The reason for abandonment 
was not wanting to continue participating in the inter-
vention (8 participants in CG, 4 in EG). Missing data only 
occurred for participants who dropped out, and no miss-
ing data were present for participants who completed the 
study. These dropout cases were not included in the final 
analysis, and therefore, the data from the participants 
who completed the study (178 participants: 64 in the CG 
and 114 in the EG) were fully analyzed.

Selection process
Participation was offered to all of the patients admitted 
to the units participating in the study and who met all 
the inclusion criteria and none of the exclusion criteria. 
The adolescents and their legal guardians were previously 
informed, were given the information sheet and, if they 
accepted, were asked to sign the informed consent forms. 
The initial interview was conducted at the time of hospi-
tal admission.

The intervention of the Experimental Group (with 
therapy dog) was carried out in all three hospitals. Once 
the Experimental Group intervention was completed, 
the Control Group intervention (without therapy dog) 
was carried out at Hospital of Madrid. In Lleida and 
Mataró hospitals, AAT is implemented at the healthcare 
level, and a control group cannot be established since all 
patients participate in AAT. For this reason, the Control 
Group was conducted at the hospital of Madrid (once 
the EG intervention was completed), as AAT is continu-
ously conducted in the other two hospitals. The groups 
were compared at baseline to check that they were truly 
comparable.

Intervention
Both the experimental group and the control group car-
ried out a total of two one-hour group sessions at the 
hospitals’ own facilities, on a weekly basis for two con-
secutive weeks. The groups had 8–10 participants. The 
therapy sessions in the three hospitals took place in a 
large room, without interruptions and with the appropri-
ate temperature.

In all three hospitals, there was no change in the stan-
dard treatment for each patient, including pharmacother-
apy, psychotherapy and occupational therapy sessions.

A structured AAT program and standard treatment 
was conducted in Experimental group. The same struc-
tured program without therapy dog and standard treat-
ment was conducted in Control group. In each session, 
specific objectives were worked on through various 
group dynamics; and a therapy dog was incorporated into 
the experimental group as a facilitator and to encourage 
participant motivation. During the first session of the 
AAT program, we taught the participants learn how to 
behave appropriately with the dog.

Intervention EG (with the additional assistance of the 
therapy dog): Session 1, self-efficacy (executive functions, 
cause-effect thinking). Session 2, emotional self-regula-
tion and frustration tolerance.

Intervention CG: same sessions without the therapy 
dog (Supplementary Table S1).

Human resources
The therapist and AAI professional could not be the same 
in all three hospitals. The hospitals are located in differ-
ent cities. To reduce individual differences in therapy, a 
common protocol was used. Coordination meetings were 
held, the same support material was used during the ses-
sions and the same exercises were carried out in all hos-
pitals. The therapists participating in this study all have a 
university degree in occupational therapy or psychology 
and have specialized knowledge and experience in work-
ing in mental health care and AAI. The therapist was the 
one who conducted the therapy sessions in both groups 
(EG and CG).

The AAI professional was the person responsible at all 
times for the dog and for the interaction between partic-
ipants-dog. The AAI professional was trained in ethol-
ogy and dog training, and always keep animal welfare in 
mind. The AAI professional monitored canine body lan-
guage to detect signs of fatigue or stress. Three AAI pro-
fessionals participated in this study, one in each hospital. 
All of them are professionally dedicated to AAI and have 
extensive experience. They are part of the professional 
teams of the three AAI entities that have participated 
(Ilerkan Association, Animal Nature - Animal Training 
and Welfare and Itcan Dog Assisted Interventions).
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Animal resources
The intervention included six therapy dogs, selected for 
their suitable character and appropriate abilities, with 
a calm, docile, and obedient temperament and train-
ing that enriched the sessions. Specifically, two golden 
retrievers (one male and one female), one male labradoo-
dle, and three mixed-breed dogs weighing 19–25 kg (one 
male and two females) participated, averaging 4 years of 
age.

The animals completed a specific training process as 
therapy dogs, which included positive training tech-
niques and familiarization with the hospital environ-
ment to ensure that they could easily adapt to different 
situations. The physical and mental health of the dogs 
participating in this study was strictly monitored by the 
AAI entities. A veterinarian to ensure that they were in 
good health periodically checked all of the animals. The 
therapy dogs were always under supervision of the AAI 
professional.

Additionally, the standards of the Animal-Assisted 
Intervention Office of Rey Juan Carlos University of 
Madrid were met, in terms of both animal welfare and 
zoonosis prevention.

Measures
Baessler and Schwarzer General Self-Efficacy Scale (GSE): pre- 
and post-intervention
This evaluates self-efficacy beliefs in certain life situa-
tions, such as chronic illnesses and consists of 10 items 
on a 4-point Likert scale (1 = not true; 4 = true). The 
total scale score ranges from 10 to 40 points. It has been 
used in many studies, showing a high positive correlation 
with self-esteem and a negative correlation with anxiety, 
depression, and physical symptoms [29].

The General Self-Efficacy Scale has demonstrated good 
internal consistency across different populations, with 
Cronbach’s alpha typically ranging from 0.76 to 0.90 
[22]. In clinical samples, values as high as 0.95 have been 
reported [29]. A higher GSE score indicates a better abil-
ity on the part of the adolescent to handle everyday prob-
lems in their life, and vice versa.

State-Trait Anxiety Inventory questionnaire (STAI): pre- and 
post-intervention 
It consists of a self-reported questionnaire widely used 
in the literature to assess both trait anxiety (“most of 
the time”) and state anxiety (“at the present moment”). 
Each of these subscales has 20 items in a 4-point Likert 
response system according to intensity (0 = not at all; 3 = 
very much). The State-Trait Anxiety Inventory is a widely 
used instrument with high internal consistency (α = 0.93) 
in both clinical and non-clinical populations [30].

Participant evaluation questionnaire for professionals
This is a questionnaire that was completed by the profes-
sionals in the three hospitals at the end of the interven-
tion with the EG, using a Likert scale from 1 to 4 (1 = Not 
at all, 2 = Somewhat, 3 = Quite, and 4 = A lot). It contains 
the following questions:

 	• Have you observed any positive changes in the 
patient’s attitude since the AAT session?

 	• Has the dog generated motivation?
 	• Do you consider AAT useful for this patient?

Participant satisfaction questionnaire 
The following question was asked in writing and 
answered by all participants (CG + EG) at the end of the 
intervention: Did you enjoy the activity that was carried 
out? It consists of a Likert scale of 1 = Not at all, 2 = Some-
what, 3 = Quite and 4 = A lot.

Sociodemographic and clinical variables
Age at inclusion. Sex: Male, Female, Intersex. Hospital. 
Diagnosis. Treatment: No, Antidepressants, Anxiolytics, 
Antipsychotics, Others, Combination. Do you have a pet? 
Yes, No.

Statistical analyses
Variable normality was assessed using a Shapiro-Wilk 
test, and variables were treated accordingly. When 
describing the sample, medians and interquartile ranges 
were used in the non-normal numerical variables, means 
and standard deviations were used in the normally dis-
tributed numerical variables, and absolute and relative 
frequencies in the categorical variables. Mann-Whitney 
U tests or Student’s T tests were used to compare contin-
uous variables and chi-square tests to compare categori-
cal variables to assess baseline comparability between the 
CG and the EG. For the outcomes comparison between 
the CG and the EG, the differences in test scores from 
before and after the intervention were first evaluated 
using a paired Mann-Whitney U test for each group. The 
differences in the effects that the intervention had on 
the EG and CG were subsequently compared using the 
Mann-Whitney U test. Participant satisfaction was com-
pared using chi-squared tests for the question “Did you 
enjoy the activity carried out?” and a Student’s T test was 
used to compare the numerical degree of satisfaction. 
Effect sizes were calculated using Rosenthal’s r. Statisti-
cal significance has been established for p < 0.05. Version 
4.1.2 of the R statistical program was used.

Ethical considerations
The study protocol was initially approved by the Research 
Ethics Committee (REC) of the Arnau de Vilanova Uni-
versity Hospital of Lleida (REC identification code 2080), 
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followed by the REC of the Niño Jesús University Chil-
dren’s Hospital of Madrid (code R-0042/19) and the Con-
sorci Sanitari del Maresme Hospital of Mataró (code 
51/19). Confidentiality was maintained in accordance 
with the European Union’s General Data Protection 
Regulation 2016/679. The study followed the principles 
of the Declaration of Helsinki. Written informed consent 
was obtained from each participant and their parents or 
guardians. Animal welfare and zoonosis prevention pro-
tocols were applied. Liability insurance was arranged.

Results
Description of patients included, analysis of the 
sociodemographic, clinical, and efficacy variables at 
baseline (before the intervention)
A total of 178 participants were included in the study 
(64 (36.0%) in the CG and 114 (64.0%) in the EG), with 
an average age of 15.0 [14.0;16.0] years, and 85.9% were 
females. A 20.2% of the participants had pets at home at 
the time of inclusion. The most frequent diagnoses were 
depressive disorder with 81 (45.5%) participants and eat-
ing disorders with 59 (33.1%) participants. Moreover, the 
most common pharmacological treatment in all partici-
pants was combination of drugs 78 (59.1%), anxiolytics 
19 (14.4%) and antidepressants 18 (13.6%) (Table 1).

No significant differences found between the CG and 
the EG in terms of sociodemographic and clinical vari-
ables; except for the borderline personality diagno-
sis, there were more participants in the CG (p = 0.026) 
(Table 1).

A 53.4% of the sample came from the hospital of 
Madrid, 29.2% from the hospital of Lleida, and the 
remaining 17.4% were from the hospital of Mataró.

At baseline, Self-Efficacy (GSE) was obtained in all 
sample a result of 25.1 (6.28), being by groups: CG 25.2 
(5.47) and EG 25.0 (6.72), p = 0.863. In all sample the 
State Anxiety (STAI-State) pre-intervention result was 
30.0 [23.0;42.0], being by groups: CG 33.5 [24.0;45.5] 
and EG 30.0 [22.0;40.8], p = 0.139. And the Trait Anxiety 
(STAI-Trait) pre-intervention was 38.5 [30.0;46.8], being 
by groups: CG 40.0 [31.8;47.0] and EG 38.0 [30.0;45.0], 
p = 0.193 (Table  1). No significant differences were 
obtained between the CG and the EG in the pre-inter-
vention results of all the scales (Table 1).

Evaluation of the effectiveness of the intervention
The results obtained after the intervention compared by 
groups are shown in Table  2. On the General Self-Effi-
cacy Scale, the pre-post difference value in the CG was 
− 1 [-2.5;0], p = 0.082, and in the EG it was 0.5 [-0.5;1.5], 
p = 0.265; the pre-post difference value between groups 
was greater and significant in the EG: 2 [0;3], p = 0.036 
(group effect size (r = 0.158)). The results observed in 
State Anxiety (STAI-State) (CG: -2.5 [-5;0.5], p = 0.090; 
EG: -4 [-6;-2], p < 0.001) showed a significant decrease 
in anxiety in the EG; even so, the comparison between 
groups was not significant (STAI-State: -2 [-5;1], p = 0.294 
(group effect size (r = 0.0788)) (Table 2).

 

Participant evaluation by practitioners after the AAT 
intervention (EG)
The participant evaluation carried out by the profession-
als after the intervention (Table  3) shows that a posi-
tive change in patient attitude was observed in 75.4% 

Table 1  Summary descriptive table by groups Table 1. Summary 
descriptive table by groups

[ALL] Control Experimental p.overall
N = 178 N = 64 N = 114

Sociodemographic and Clinical Variables

  Age 15.0 
[14.0;16.0]

15.0 
[14.0;16.0]

15.0 [14.0;16.0] 0.524

  Having a pet at 
home

36 
(20.2%)

11 
(17.2%)

25 (21.9%) 0.574

  Treatment: 0.320

    No 6 (4.55%) 0 (0.00%) 6 (5.26%)

    Antidepres-
sants

18 
(13.6%)

3 (16.7%) 15 (13.2%)

    Anxiolytics 19 
(14.4%)

0 (0.00%) 19 (16.7%)

    Antipsychotics 7 (5.30%) 1 (5.56%) 6 (5.26%)

    Others 4 (3.03%) 0 (0.00%) 4 (3.51%)

    Combination 78 
(59.1%)

14 
(77.8%)

64 (56.1%)

  Depressive 
disorder

81 
(45.5%)

32 
(50.0%)

49 (43.0%) 0.456

  Psychotic 
disorder

6 (3.37%) 1 (1.56%) 5 (4.39%) 0.421

  Conduct disorder 15 
(8.43%)

2 (3.12%) 13 (11.4%) 0.104

  Eating disorder 59 
(33.1%)

19 
(29.7%)

40 (35.1%) 0.570

  Borderline per-
sonality disorder

8 (4.49%) 6 (9.38%) 2 (1.75%) 0.026

  Bipolar disorder 5 (2.81%) 3 (4.69%) 2 (1.75%) 0.352

  Autism spectrum 
disorder

4 (2.25%) 0 (0.00%) 4 (3.51%) 0.298

  Adaptation 
disorder

6 (3.37%) 4 (6.25%) 2 (1.75%) 0.190

  Obsessive-com-
pulsive disorder

2 (1.12%) 0 (0.00%) 2 (1.75%) 0.537

Initial status of the participants

  Self-efficacy 
(General Self-
efficacy Scale) 
pre-intervention

25.1 (6.28) 25.2 (5.47) 25.0 (6.72) 0.863

  State Anxi-
ety (STAI-State) 
pre-intervention

30.0 
[23.0;42.0]

33.5 
[24.0;45.5]

30.0 [22.0;40.8] 0.139

  Trait Anxi-
ety (STAI-Trait) 
pre-intervention

38.5 
[30.0;46.8]

40.0 
[31.8;47.0]

38.0 [30.0;45.0] 0.193
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of participants after the AAT session (Quite 45.6% and 
A Lot 29.8%). The presence of the dog built significant 
motivation in 90.3% of the participants (Quite 42.1% and 
A Lot 48.2%). Finally, the professionals considered the 

AAT useful in 95.7% (Quite 32.5% and A Lot 63.2%) of 
the participants.

Evaluation of participant satisfaction
Satisfaction scores were significantly higher in the EG 
compared to the CG (p < 0.001), with an average score of 
3.57 (0.61) out of 4 in the EG and 3.19 (0.69) in the CG. 
The assessment of the activity carried out by the EG was 
very positive in 93.9% (A Lot 63.2% and Quite 30.7%) 
(Table 4).

Discussion
The objectives of this study were to evaluate the effective-
ness of AAT in adolescents admitted to the Acute Child 
and Adolescent Psychiatry Unit in terms of improving 
self-efficacy and reducing anxiety symptoms.

The intervention showed improvements in self-efficacy. 
To the best of our knowledge, there are currently no 
published studies evaluating self-efficacy outcomes spe-
cifically in dog-assisted intervention programs targeting 
adolescents in acute psychiatric units. AAT resulted a 
significant improvement in self-efficacy compared to the 
control group. The 2-point difference between the exper-
imental and control groups is small in absolute terms 
and represents a modest magnitude (approximately 5% 
of the total scale). Nevertheless, the finding may hold 
some clinical relevance when interpreted within its spe-
cific context: the study involved a vulnerable population, 
the intervention was brief, and no improvement was 
observed in the control group. Furthermore, clinicians 
reported perceived positive changes in adolescents’ atti-
tudes and motivation, which supports the potential value 
of the intervention in practice. Although the group effect 
size (r = 0.158) indicates a small impact, it nonetheless 
suggests a measurable and consistent benefit that war-
rants further investigation. In addition, minimal clinically 
important differences (MCIDs) have not been established 
for the GSE or STAI in adolescent inpatient mental health 
populations, limiting definitive conclusions regarding 
clinical meaningfulness.

Other interventions evaluated the effect of youth 
empowerment programs; the results found no signifi-
cant effect of the intervention on self-efficacy in adoles-
cents [31]. AAT research aimed at assessing self-efficacy 
in people with psychiatric disorders has been conducted 
with farm animals [24, 32] and with equines [33, 34]. On 
the one hand, in adults’ patients with mental health dis-
orders [24] didn’t obtained effect during the farm ani-
mal assisted intervention, unlike our results. However, 
farm animal assisted intervention, demonstrated that six 
months after the intervention significantly higher results 
in the EG [24]. On the other hand, equine assisted-ther-
apy as a complementary treatment in patients suffering 
from substance use disorders is effective in improving 

Table 2  Pre-post intervention comparison by groups
Self-efficacy 
(GSE)

State 
Anxiety 
(STAI-State)

Pre Control group 24 [21;30] 33.5 [24;45.5]

Post Control group 24 [21;29] 34 
[16.75;42.75]

Control group difference -1 [-2.5;0] -2.5 [-5;0.5]

Control group Effect size 0.223 0.211

Control group, p-value difference 0.082 0.09

Pre Experimental group 25 [20;29] 30 [22;40.75]

Post Experimental group 26 [19.25;30] 29 [18.5;34]

Experimental group difference 0.5 [-0.5;1.5] -4 [-6;-2]

Experimental group Effect size 0.105 0.361

Experimental group, p-value difference 0.265 < 0.001

Difference between groups 2 [0;3] -2 [-5;1]

Group Effect size 0.158 0.0788

Difference between groups (p-value) 0.036 0.294

Table 3  Participant evaluation by practitioners after the AAT 
intervention (EG)

[ALL]
114

Have you observed any positive change in the patient’s attitude since 
the AAT session?

  Not at all 0 (0.00%)

  Somewhat 28 (24.6%)

  Quite 52 (45.6%)

  A lot 34 (29.8%)

Has the dog generated motivation?

  Not at all 0 (0.00%)

  Somewhat 11 (9.65%)

  Quite 48 (42.1%)

  A lot 55 (48.2%)

Do you consider AAT useful for this patient?

  Not at all 0 (0.00%)

  Somewhat 5 (4.39%)

  Quite 37 (32.5%)

  A lot 72 (63.2%)

Table 4  Participant satisfaction evaluation
Control
N = 64

Experimental
N = 114

p-
over-
all

Did you enjoy the activity 
carried out?

0.001

Not at all
Somewhat

0 (0.00%)
10 (15.6%)

0 (0.00%)
7 (6.16%)

Quite 32 (50.0%) 35 (30.7%)

A lot 22 (34.4%) 72(63.2%)

Degree of satisfaction 3.19(0.69) 3.57(0.61) < 0.001
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their emotion regulation, self-efficacy, and perceived self-
esteem [34]. Our study was the first to provide results on 
the possible efficacy in adolescents of dog-assisted ther-
apy in improving self-efficacy, paving the way to future 
studies.

Secondly, the effect on anxiety was assessed. Com-
pared to other studies that examined the effects of AAT 
on anxiety in hospitalized patients with major depression 
[7] and university students [35], our participants showed 
a lower baseline anxiety level. A significant decrease in 
anxiety was observed in the EG after intervention, but not 
significant changes were found in the GC and in the com-
parison between groups. The effect size for the difference 
in STAI scores between groups was r = 0.0788, which 
indicates a very small effect according to Rosenthal’s cri-
teria. This effect is unlikely to reflect a clinically meaning-
ful reduction in anxiety, suggesting that the intervention 
had a minimal impact on anxiety levels in this sample. 
This result was similar to a study with patients suffering 
from depression, where the STAI-State score was signifi-
cantly reduced after the presence of a dog, but not in GC 
[7]. Furthermore, the results presented by Hartwig [36] 
showed that, although improvements were noticed in the 
groups separately, no significant differences were found 
between groups. These effects on anxiety reduction have 
been found in different studies that performed short 
interventions of 10–30 min assisted with a dog [15, 16, 
35, 37–39]. Nevertheless, it may be interesting to evalu-
ate whether an intervention containing more sessions 
could have greater effects than those found in our study.

In a selective review of evidence-based medicine, three 
randomized controlled trials were reviewed. The stud-
ies compared the effects of dog-assisted therapy with a 
control group in patients under 18 years of age receiving 
medical treatment [40]. Similar to our results, none of 
the three articles found there to be a significant decrease 
in anxiety following AAT when compared to the control 
group. In the McCullough et al. [21] study, participants 
received AAT on an outpatient basis, whereas the Bran-
son et al. [16] and Barker et al. [37] patients were inpa-
tients (with a variety of diagnoses, but no mental health 
diagnoses). Branson et al. [16] also utilized the STAI to 
measure anxiety levels; patients in the AAT group spent 
10 min with a therapy dog, while those in the control 
group were given a stuffed animal to play with for 10 min. 
Anxiety levels were measured directly before and imme-
diately after intervention in both groups; in the same way 
as in our study.

Thirdly, the opinion of the professionals in regards to 
the effect of AAT on participants was assessed. The pro-
fessionals considered AAT useful in 95.7% of the par-
ticipants. Following the intervention, they observed 
a positive change in attitude, with the presence of the 
dog building significant motivation. These results help 

corroborate that brief AAT intervention can provide ben-
efits in terms of an individual’s psychological well-being 
[7, 16, 18, 38, 39], especially among adolescents with 
conduct disorders [41]. This aspect has also been dem-
onstrated in other studies [17, 42], which corroborate 
that AAT can improve the behavior of young people and 
change the emotional regulation strategies of this vulner-
able population.

In a clinical trial targeting children and adolescents, the 
20 EG participants with AAT were given questionnaire, 
as we did. This aimed to examine the satisfaction, accep-
tance and perceived effectiveness of AAT in parents and 
nurses. Similar to our study, the results showed that the 
professionals valued AAT as a very helpful approach in 
the care of adolescents [43].

One aspect that should be noted is the high degree of 
satisfaction expressed by the majority of participants, 
which was statistically higher among the EG. The act of 
interacting with the therapy dog motivates patients to 
actively participate in the therapeutic process [18, 44]; 
improve the psychotherapeutic strategies and provides 
high adherence in this type of intervention [45, 46]. Sat-
isfaction and perception in terms of the usefulness of 
AAT have been very positive among both participants 
and health professionals. Future studies may benefit from 
combining self-report with staff ratings, independent 
observations, and parental input to obtain a more com-
prehensive and triangulated assessment of satisfaction.

Mental health interventions should be “youth-friendly” 
and “engaging” [4, 17]. AAIs have been shown can be 
an effective tool to help with engagement and relation-
ship building [47, 48]. Initial research evidence suggests 
that animals can be an excellent complementary option 
for youth with significant challenges and those who 
may have low engagement in traditional therapy [49]; 
by favoring the therapeutic alliance among patients who 
have difficulties with adherence to therapeutic programs 
[50].

Individual differences in demographic variables such 
as age, gender, and race/ethnicity may significantly con-
tribute to variability in intervention outcomes [10]. Pre-
vious studies have shown that females tend to report 
more positive attitudes and behaviours toward animals 
[51] and are generally more receptive to animal-assisted 
interventions [52]. In our sample, 85.9% of participants 
were female, which likely reflects the higher prevalence 
of depressive and eating disorders, our most common 
diagnoses among adolescent girls [53]. This demographic 
pattern is consistent with previous research, where simi-
larly high proportions of female participants have been 
reported [37, 54, 55], with the exception of one study that 
maintained a balanced gender distribution [44]. These 
factors may limit the generalizability of our findings to 
more gender-diverse populations. Future studies should 
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take sociodemographic variables into account when ana-
lysing intervention outcomes [56].

Outpatient studies were more frequent than inpa-
tient studies, and the sample size was generally low [50]. 
The question persists as to how the integration of AAT 
into inpatient child and adolescent psychiatric facilities 
should be evaluated [25]. In addition, most studies did 
not include any follow-up; however, where prospective 
data were available, the benefits of AAT appeared last-
ing [50]. Our study may contribute to providing evidence 
on the benefits of AAT within this population group, as 
a complement to traditional treatment. However, more 
research is needed in order to establish its effectiveness 
and long-term effects; and consider subgroup analyses to 
identify which populations may benefit most from AAIs 
[47, 57–59].

Strengths and limitations
A strength of this study is the final sample size of 178 
participants, which is larger than most studies published 
to date. Most of the literature with AAT and hospital-
ized children are either anecdotal or pilot studies [43, 
44], with study cohorts ranging from 12 [7] to 94 [54] 
participants. The intervention duration of 2 sessions of 
60 min might seem a limitation; but there is a large vari-
ability among different studies: from a single session of 
10 to 30 min [7, 16, 18, 19, 38, 39], to an intervention that 
included weekly sessions of 45 min over 12 weeks [44]. 
The question remains as to how many AAT sessions are 
needed to obtain results in patients. This study provides 
positive results with a brief intervention, which is more 
applicable to clinical practice considering the duration of 
admission of these patients. However, we must be cau-
tious with the results and recognize that a longer inter-
vention might potentially yield stronger effects.

The multicenter study design is another strength. How-
ever, it employed a non-randomized design due to practi-
cal and ethical constraints related to the availability and 
implementation of AAT across participating hospitals. 
We acknowledge that the sequential and site-specific 
implementation may introduce allocation bias and affect 
group comparability. To address this, baseline compari-
sons were conducted to ensure that groups were similar 
on key characteristics prior to intervention.

Another limitation is the use of a single-site control 
group, while the intervention group was drawn from 
multiple centers. This design choice introduces potential 
confounding factors related to institutional and contex-
tual differences. Although the standard treatment pro-
tocols (including pharmacotherapy, psychotherapy, and 
occupational therapy) were consistent across all sites, 
variations in clinical practice, staff experience, and insti-
tutional procedures could have influenced both interven-
tion delivery and outcomes. To mitigate these differences, 

coordination meetings were held to align procedures and 
promote consistency across sites. Although there was a 
different therapist and AAI-team in each hospital, all had 
previous experience and specific training in AAI. Never-
theless, we recognize that site-specific factors beyond our 
control may have impacted the comparability between 
groups.

Due to the nature of the intervention, the study design 
was open-label, as blinding participants or professionals 
was not feasible. To reduce potential bias from profes-
sionals influencing the results, all questionnaires were 
self-administered. Another possible limitation is the 
concurrent implementation of other therapeutic inter-
ventions during admission, which may have influenced 
outcomes. To minimize this, outcome measures were 
collected immediately before and after the intervention 
period in both groups.

Finally, the study did not assess whether the observed 
effects were sustained beyond the immediate post-inter-
vention period. Future research should consider evaluat-
ing long-term outcomes through follow-up assessments 
conducted weeks or months after the intervention.

Conclusions
This study addresses a notable gap in the literature, par-
ticularly regarding the effects of animal-assisted therapy 
on self-efficacy and anxiety in adolescents. Our findings 
suggest that AAT may enhance self-efficacy in adoles-
cents with psychiatric conditions. However, no signifi-
cant differences were observed between groups in terms 
of anxiety levels. The group effect size (r = 0.158) fur-
ther supports the practical relevance of the self-efficacy 
results, indicating a small but measurable impact of the 
intervention. Additionally, a high degree of satisfaction 
was reported by the participants.

The results suggest that professionals perceive AAT as 
a potentially effective complementary therapy that may 
foster improved attitudes among adolescents and greater 
motivation to engage in treatment. Animal-assisted 
interventions are increasingly used in clinical psychiatric 
settings, yet standardized protocols remain limited.

To improve the feasibility of implementing AAT in real-
world clinical settings, it is essential that professionals 
receive appropriate training and certification in AAT and 
canine behavior to ensure the well-being of participants 
and animals. Zoonotic disease prevention and animal 
welfare protocols must be followed. Adequate liability 
insurance coverage is also necessary, along with proper 
selection and preparation of therapy dogs for work in 
therapeutic contexts. This study contributes innovation 
and research to an understudied area, and may support 
the use of AAT as a complement to pharmacological 
treatment in adolescent populations.
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