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Abstract

Background: Eating disorders are a cluster of chal-
lenging psychiatric and medical conditions that constitute a
major problem in adolescents and young adults. Animal-
assisted interventions are currently a promising comple-
mentary therapy with great development in the hospital
field.

Methods: The study is a non-randomized clinical trial
designed with two groups under assessment. The first group
consisted of 15 female patients at a Day Hospital diagnosed
with eating disorders who received animal-assisted therapy.
The second group had a sample of 15 patients from the same
hospital with similar diagnoses and matched characteris-
tics to the intervention group. Anxiety, depression, eating
symptoms, grip strength, and health-related quality of life
were analyzed both previously and after the intervention.

Results: ANOVA results showed a significant
between-group reduction in the state anxiety levels (p =
0.011, np? = 0.211), with a significant decrease in the in-
tervention group (p = 0.003). Interpersonal distrust (p =
0.042) and fear of maturity (p = 0.012) subscales in the Eat-
ing Disorder Inventory (EDI2) questionnaire had larger im-
provement when comparing pre- and post-measures in the
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intervention group. A similar trend was observed for the
rest of the eating symptoms subscales and grip strength in
the group treated with the animal-assisted intervention.

Conclusion: This study suggests that dog-assisted
therapy may be an effective complementary intervention
for reducing state anxiety in adolescents with eating dis-
orders. Given the role of anxiety in the maintenance of
anorexia nervosa, targeting this symptom could have ther-
apeutic benefits. Additionally, improvements in interper-
sonal distrust and maturity fears were observed, highlight-
ing the potential impact of animal-assisted therapy on spe-
cific psychological factors associated with eating disorders.
These findings support the inclusion of dog-assisted inter-
ventions as part of multidisciplinary treatment approaches,
although further research with larger samples is needed to
confirm these effects.

Clinical trial registration: clinicaltrials.gov
(NCT04869423).
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Introduction

Eating disorders (EDs) are complex psychiatric condi-
tions characterized by preoccupation with weight, food, and
body image [1]. They typically emerge during adolescence
or early adulthood and result in both physical and psycho-
logical impairments [1]. Among EDs, anorexia nervosa and
bulimia nervosa are the most studied, with lifetime preva-
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lence estimates of up to 4% in women and 1% in men [2],
with an overall prevalence around 176 per 100,000 indi-
viduals [3]. The consequences of EDs extend beyond eat-
ing behaviors. Anxiety and panic attacks are highly preva-
lent among individuals with EDs, often linked to the devel-
opment of generalized and social anxiety disorders, mood
dysregulation, self-esteem, and perfectionism [4]. Depres-
sion, also common in EDs, often involves persistent sad-
ness, hopelessness, and a loss of interest in daily activities
with an unfortunate lack of efficacy of antidepressants in
this population [5].

Current treatments for EDs are multidisciplinary, in-
cluding nutritional rehabilitation, psychotherapy, and phar-
macotherapy. Despite the efficacy of these approaches,
complementary therapies such as animal-assisted interven-
tions are emerging as promising adjunct treatments for EDs.
Animal-assisted therapies (ATT) are designed to promote
psychosocial well-being through interaction with animals
and contribute to the enhancement of social skills and pro-
mote increased socialization with peers in different clini-
cal populations, particularly in interventions involving dogs
[6]. The physical contact with the animal has been identi-
fied as main factor for AAT effectiveness, distracting from
pain and negative feelings, reducing the stress and enhanc-
ing the patient’s perception of illness through the reduction
of the fear of being judged by others [7].

Despite its potential, the use of AAT in the treatment of
EDs remains limited, with existing studies varying widely
in methodology and design [8]. Qualitative reports suggest
potential benefits such as improved cognitive flexibility,
self-confidence, and emotional expression. Some patients
also describe enhanced body image and increased willing-
ness to engage in healthy activities when participating in
AAT [8]. However, research specifically addressing anxi-
ety in adolescents with EDs is lacking, despite the strong
role of anxiety in symptom maintenance and is particularly
relevant given the high prevalence of anxiety as a comor-
bid condition in this population. Therefore, this pilot study
aims to assess the impact of AAT on anxiety and Health
Related Quality of Life (HRQoL) variables in adolescents
with ED.

Methods
Design

This pilot study used a parallel-group, non-
randomized clinical trial to evaluate AAT in adolescents

with eating disorders versus a control group receiving
standard care. Conducted at the Psychiatry and Psychology
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Department of Nifio Jesus University Children’s Hospital
in Madrid, Spain, the study followed SPIRIT 2013 guide-
lines, adhered to the Declaration of Helsinki, and received
ethical approval from the Ethics Research Committee of
the Nifio Jests University Children’s Hospital (R-0007/21,
March 2021). The trial was registered at ClinicalTrials.gov
(NCT04869423).  Participants were assigned to either
AAT plus standard care or standard care alone. Evaluators
were blinded, and confidentiality was ensured through
anonymous IDs. Pre- and post-intervention assessments
measured mental and physical health outcomes. The study
also complied with Spain’s Organic Law 3/2018 on Data
Protection and Digital Rights Guarantee.

Participants

The participants were adolescents under the age of 18
who were treated at the Day Hospital of the Psychiatry and
Psychology Department at Nifio Jesus Children’s Hospi-
tal. They were diagnosed with an eating disorder, such as
anorexia nervosa, bulimia nervosa, binge eating disorder,
or other eating disorders, according to DSM-5 criteria. The
following inclusion criteria were set: (1) be willing to par-
ticipate, (2) be available to attend the sessions, and (3) sign
the written informed consent by both the adolescent and
their legal guardian. Exclusion criteria included: (1) aller-
gies, (2) phobias to dogs, and (3) any history of aggressive
behavior toward animals.

Participants were recruited voluntarily between April
and October 2021. Enrolment was based on opportunity
and conditioned by medical criteria and the availability of
participants to attend the sessions.

Intervention

The intervention lasted seven weeks, with adolescents
participating in 50-minute AAT sessions once per week.
These sessions were integrated with the hospital’s standard
care, allowing participants to continue their usual treat-
ments without interruption. To ensure effective supervi-
sion, therapy was conducted in small groups of four par-
ticipants. Adolescents discharged from the hospital could
continue the intervention, while those with allergies or ag-
gressive behavior toward dogs were excluded from the ex-
perimental group.

Each session consisted of three phases: introduction to
the therapy dog (5 minutes), interactive activities targeting
therapeutic goals (40 minutes), and a closing phase (5 min-
utes). The core activity involved teaching basic dog train-

Actas Esp Psiquiatr 2025;53(6):1265-1273. https://doi.org/10.62641/aep.v53i16.1919 | ISSN:1578-2735

© 2025 The Author(s). This is an open access article under the CC BY 4.0 license.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Luis-Lucio Lobato Rincon, et al.
Controlled Trial

Effects of Dog-assisted Therapy in Anxiety Symptoms of Female Adolescents With Eating Disorders: A

ing techniques through interactive exercises designed to en-
courage physical movement while addressing therapeutic
objectives. These included strengthening the patient-dog
bond, reducing anxiety, improving mood, enhancing so-
cial skills, increasing impulse control, and promoting self-
esteem. The structured approach allowed participants to
progress toward their goals over time.

In the closing phase, participants said goodbye to the
therapy dog, reinforcing the bond established during the
session. Sessions were supervised by a psychologist and
two dog handlers, who ensured the dogs’ welfare and main-
tained a safe, hygienic environment. Handlers monitored
the dogs’ physical and emotional well-being, and activities
were gradually made more interactive as participants devel-
oped trust and familiarity with the dogs.

The intervention aimed to maximize physical contact
with the therapy dogs, enhancing both mental and physical
health outcomes. The control group continued with stan-
dard care, which could include pharmacological and non-
pharmacological treatments provided by the Spanish public
health system, without participation in AAT.

Variables and Measurements

The evaluations were conducted at the Psychiatry and
Clinical Psychology Department of the Nifio Jesus Univer-
sity Children’s Hospital following the completion of the in-
terventions.

Sociodemographic Characteristics

The assessment protocol included the collection of so-
ciodemographic information from participants, including
age and gender. Furthermore, clinical data were docu-
mented, including the specific diagnosis of the eating and
body mass index (BMI).

Anxiety Measurement

To assess the anxiety levels of adolescents, the State-
Trait Anxiety Inventory for Children (STAI-C) was em-
ployed [9]. This Spanish-validated instrument includes two
20-item scales: one measuring state anxiety, reflecting tem-
porary anxiety at a specific moment, and the other measur-
ing trait anxiety, representing a more stable personal char-
acteristic [10]. Each item on the STAI-C was rated on a
three-point Likert scale, ranging from 1 to 3. Consequently,
scores for each sub-scale ranged from 20 to 60, with higher
scores indicating higher levels of anxiety [9].
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The STAI-C also provides centile and point scores.
Centile scores show an individual’s relative standing com-
pared to normative data, with scores above the 85th per-
centile indicating clinically significant anxiety. Point
scores, or “punts”, are raw totals from item responses, re-
flecting the overall level of anxiety experienced by the par-
ticipant. This dual scoring system allows both clinical inter-
pretation relative to peers and a direct measure of individ-
ual anxiety severity, supporting comprehensive assessment
in research and practice [9].

Strength Measurement

Participants’ strength was measured through an iso-
metric maximum strength test utilizing a handgrip dy-
namometer (Takei TKK 5401 Digital Handgrip Dy-
namometer, Tokyo, Japan) model used before in adoles-
cents [11]. In this protocol, participants were instructed
to exert maximum pressure on the dynamometer with their
dominant hand while keeping their arms fully extended
[12]. The validity of this assessment method was well-
established in clinical settings, where handgrip strength
served as a reliable indicator of overall physical strength
and health status [13].

Health-related Quality of Life Measurement

HRQoL measurement was evaluated using the
Kidscreen-10 Index, a validated instrument comprising
10 items aimed at assessing the well-being and health of
children and adolescents [14]. This tool allowed for the
comparison of individual results with general population
norms, facilitating the classification of scores as either
“normal” (within the average range) or “sensitive” (below
average).

The Kidscreen-10 demonstrated robust reliability, ev-
idenced by an internal consistency coefficient (Cronbach’s
«) of 0.82 and a test-retest reliability coefficient (r) of 0.73
[Intraclass Correlation Coefficien (ICC) = 0.72]. The scor-
ing range spanned from 10 to 50, with higher scores reflect-
ing superior HRQoL [15]. Additionally, the Kidscreen-10
employed was the Spanish version translated and validated
from the original [16].

Depression Measurement

The Children Depression Inventory (CDI) was used to
measure depressive symptoms in children and adolescents.
This widely recognized tool includes 27 items rated on a
3-point Likert scale ranging from 0 (no symptoms) to 2 (se-
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Table 1. Participants’ characteristics.

Animal-assisted therapy group (n = 15)

Control group (n = 15)

Mean £ SD

Mean & SD

Age

Body mass index

Diagnosis
Anorexia nervosa-restricting type

Bulimia nervosa purging type

16.053 +0.911
18.781 £ 1.872

15.611 £ 1.037
18.711 £ 1.971

n (%) n (%)
15 (100) 14 (93.33)
0 (0) 1(6.67)

vere symptoms) [17]. For this research, the study applied
the Spanish-validated version of the CDI [18]. The total
possible score on the CDI spans from 0 to 54, with higher
scores reflecting greater severity of depression [17]. The
CDI is known for its robust psychometric properties, in-
cluding internal consistency (Cronbach’s «) between 0.75
and 0.94, and a test-retest reliability coefficient of 0.84 [18].

Eating Disorder Symptoms Measurement

The Eating Disorder Inventory-2 (EDI-2) was used to
assess the progression of symptoms in anorexia nervosa and
bulimia nervosa. It contains 91 items across 11 subscales:
Drive for Thinness, Bulimia, Body Dissatisfaction, Ineffec-
tiveness, Perfectionism, Interpersonal Distrust, Interocep-
tive Awareness, Maturity Fears, Asceticism, Impulse Regu-
lation, and Social Insecurity. Responses are rated on a Lik-
ert scale from 0 (never) to 5 (usually), with higher scores
indicating more severe symptoms [19].

In this study, subscale scores were calculated by sum-
ming item responses, and these were combined to produce
an overall total score, which can be converted into per-
centiles using normative data. Percentiles allow compari-
son to reference populations and help identify individuals at
higher risk or needing intervention [19]. Although no uni-
versal cut-off exists, higher scores generally reflect greater
severity. The EDI-2 has demonstrated strong reliability and
internal consistency, with Cronbach’s alpha values often
reaching 0.70, and has been validated across cultural con-
texts, including Spanish populations, supporting its clinical
and research use [20].

Statistical Analysis

Statistical analyses were performed using IBM SPSS
version 25.0 (SPSS, Inc., Chicago, IL, USA). Continuous
variables were presented as means and standard deviations
for both baseline and post-intervention assessments. Nor-
mality was assessed with the Shapiro-Wilk test. Baseline
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group comparisons used the Student’s ¢-test for normally
distributed variables or the Mann-Whitney U test for non-
normal data. Correlations at baseline were examined with
Pearson’s or Spearman’s coefficients, depending on data
distribution. To assess the effects of the AAT intervention,
repeated measures ANOVA evaluated interaction effects
between time (baseline vs. post-intervention) and group
(AAT vs. control), with the sphericity assumption veri-
fied [21]. Baseline differences in the total CDI score and
its self-esteem dimension were included as covariates in
the ANOVA. A p-value < 0.05 indicated statistical signifi-
cance. Post-hoc pairwise comparisons applied the Bonfer-
roni correction, and partial eta squared (n?,) was reported.

Results
Participants’ Characteristics

Regarding participants’ characteristics, a total of 30
adolescents were finally included in the study. The par-
ticipants’ mean age was 15.84 years (SD = 0.99), while
their mean BMI was 18.75 kg/m? (SD = 1.89). There
were no significant between-group differences at baseline
for these two variables. Most of the participants were in the
weight restoration phase of recovery from Anorexia Ner-
vosa Restricting Type, except for one participant in recov-
ery from Bulimia Nervosa Purging Type. Recovery was
defined based on medical criteria (partial weight restora-
tion), clinical improvement in ED symptoms, and engage-
ment in multidisciplinary treatment at the Day Hospital. Al-
though it was not an inclusion criterion, all participants in
the study were female. Detailed information on each inter-
vention group can be found in Table 1.

Some participants received Selective Serotonin Reup-
take Inhibitors (SSRIs) for anxiety or depression and nu-
tritional supplements, but there were no significant differ-
ences between the two groups regarding the proportion of
patients receiving medication. No participants were under-
going specific physical therapy interventions beyond stan-
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Table 2. Correlations between the variables before the intervention.

Variables Anxiety state  Anxiety trait ~ Children depression HRQoL Grip strength
Anxiety state 0.451* -0.007 -0.561** -0.264
Anxiety trait 0.451* -0.024 —0.408* -0.119
Children depression —-0.007 -0.024 -0.147 0.164
HRQoL -0.561** —0.408* -0.147 0.413*
Grip strength -0.264 -0.119 0.164 0.413*

HRQoL, Health-related quality of life; *Significant correlation with p < 0.05; **Significant correlation with

p <001

Table 3. Effects of animal-assisted therapy in anxiety, strength, depression and health-related quality of life.

Animal-assisted therapy group mean (SD) Control group mean (SD) Interaction p-value (Effect Size, np?)
Baseline After Baseline After
Anxiety state 44.47 (7.65) 37.27 (9.47) 45.60 (8.76)  47.00 (10.02) 0.011 (0.211)1
Anxiety state centile ~ 90.40 (13.78) 68.00 (34.41) 85.21 (25.46)  88.93 (25.28) 0.007 (0.235)!
Anxiety state punts 81.93 (13.68) 63.13 (26.69) 82.53(19.89)  83.33(24.73) 0.016 (0.189)!
Anxiety trait 49.00 (6.93) 46.87 (8.85) 52.00 (3.72) 51.33 (7.55) 0.601 (0.010)
Anxiety trait centile ~ 91.80 (15.03) 81.33 (27.97) 96.33 (5.77)  90.67 (27.75) 0.558 (0.012)
Anxiety trait punts 85.93 (15.09) 75.67 (24.75) 91.00 (9.83)  86.27 (19.57) 0.451 (0.020)!
Grip strength D 17.39 (5.62) 19.17 (4.83) 18.27 (5.61) 18.10 (5.90) 0.690 (0.113)!
Grip Strength ND 16.52 (4.95) 17.08 (4.46) 17.55 (5.36) 17.13 (5.20) 0.248 (0.047)
CDI total score 25.13 (2.53)* 24.47 (2.42) 21.73 (4.50) 21.47 (2.72) 0.073 (0.114)
CDI self-esteem 10.20 (1.27)* 9.80 (1.42) 8.60 (1.92) 8.67 (2.26) 0.478 (0.019)
CDI dysphoria 14.93 (2.05) 14.67 (1.88) 13.13 (3.29) 12.80 (2.30) 0.927 (0.000)
Kidscreen-10 28.00 (7.98) 30.15 (8.36) 26.93 (5.54) 26.73 (7.80) 0.381 (0.030)

SD, Standard deviation; ES, effect size; D, dominant; ND, not dominant; CDI, Children Depression Inventory; *Significant differences between

Animal Assisted Therapy Group and Control Group at baseline; ! Significant differences between before and after measurements in the animal-

assisted therapy group.

dard medical recommendations for movement encourage-
ment in eating disorder treatment.

Correlations Between Variables at Baseline

Table 2 shows the correlations between the variables
assessed prior to the intervention. The Spearman test
showed that grip strength was positively and significantly
associated with HRQoL (p = 0.032). In addition, HRQoL
was inversely associated with both, state (p = 0.002) and
trait anxiety (p = 0.035).

Animal-assisted Therapy Effects

Table 3 shows the results obtained in both groups
on the variables state anxiety, trait anxiety, grip strength,
HRQoL, and self-esteem and dysphoria. Significant dif-
ferences between the AAT group and the control group at
baseline were observed in the CDI total score and the self-
esteem dimension. On the other hand, there were no dif-
ferences in terms of age, clinical diagnosis, anxiety, eating

disorder severity, HRQoL, or grip strength. This ensures
comparability between groups before the intervention.

The ANOVA found a significant effect of the interac-
tion between time and group on state anxiety (F = 7.503, p
=0.011, np? = 0.211), as well as on its centile (F = 8.578, p
=0.007, np? =0.235) and score (F = 6.540, p=0.016, np? =
0.189). Pairwise comparisons revealed a significant reduc-
tion in state anxiety scores in the AAT group after the in-
tervention (p = 0.003). Although no significant interaction
effect was found for grip strength (dominant hand), pair-
wise comparisons showed a significant improvement in the
AAT group after the intervention (p = 0.021). No signifi-
cant interaction effects were observed for trait anxiety, non-
dominant hand grip strength, or the self-esteem and dyspho-
ria dimensions of the CDI scale (all p > 0.05).

As shown in Fig. 1, the AAT group demonstrated sig-
nificant reductions in interpersonal distrust (p = 0.042) and
maturity fears (p = 0.012) compared to baseline. Base-
line scores indicated moderate to severe symptomatology in
both groups, consistent with clinical levels of eating disor-
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Fig. 1. Changes in anorexia nervosa and bulimia nervosa symptoms in the AAT group and control groups pre- and post-

intervention. Note: Error bars: + 2 SE.

der pathology. No statistically significant differences were
found in total post-intervention. However, significant im-
provements were observed in the interpersonal distrust (p =
0.042) and maturity fears (p = 0.012) subscales in the inter-
vention group. These findings suggest that AAT may con-
tribute to alleviating specific psychological aspects related
to eating disorder symptomatology, rather than producing a
general reduction in symptoms.

Discussion

This pilot study suggests that AAT may significantly
reduce state anxiety in adolescents with eating disorders,
accompanied by improvements in interpersonal distrust and
maturity fears. These findings indicate that AAT may tar-
get specific psychological dimensions rather than produc-
ing a general reduction in symptomatology. Such results
are consistent with previous studies on eating disorder psy-
chopathology [8], as well as with improvements found in
other populations reducing anxiety and depression while
improving overall wellbeing [22]. However, in contrast
with prior research that found promising results in HRQoL
following animal-assisted interventions [23], our study did
not observe significant effects in this domain. This discrep-
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ancy may reflect differences in sample characteristics, in-
tervention duration, or outcome measures.

The reduction in state anxiety is clinically meaning-
ful given its high prevalence among individuals with eat-
ing disorders and its role in symptom maintenance [24].
In this regard, the relationship between anxiety and eat-
ing disorder symptoms is suggested to be bi-directional so
these two variables may establish a dangerous vicious cy-
cle [4]. Thus, based on these findings, incorporating in-
terventions that reduce anxiety may enhance treatment out-
comes. Among the interventions aimed at reducing anx-
iety, this study is, to the best of our knowledge, the first
to analyze and suggest anxiety reduction through a dog-
assisted therapy program. Furthermore, this controlled and
novel research identified a potential association between the
intervention and a decrease in symptoms related to these
disorders, such as interpersonal distrust and maturity fears.
These symptom reductions may be particularly relevant, as
scientific literature has identified interpersonal distrust as a
significant predictor of subsequent depression [25]. There-
fore, the decrease in these symptoms appears to be linked
to reductions in both anxiety and somatization [25].
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The mechanisms underlying the psychological effects
of AAT are likely to be multifactorial. Thus, interactions
with animals can increase oxytocin, dopamine, and endor-
phins, which potentially explaining observed reductions in
anxiety and improvements in mood [26]. Additionally, the
absence of perceived judgment from animals may provide
a sense of safety and acceptance, particularly relevant for
individuals with eating disorders [7].

Concerning the physical variables, a significant im-
provement in dominant-hand grip strength in the group that
received the dog-assisted intervention. These increases
achieved by the AAT are crucial as they are an indicative
variable of the nutritional status of the participants, present-
ing up to 16-70% less strength than the healthy population
[27]. Furthermore, grip strength is a relevant variable in
this population, and is associated with their HRQoL, as the
current correlation shows in accordance with the scientific
literature in other populations [13]. These improvements
might be indirectly related to mood enhancement resulting
from human—animal interaction. A better emotional state
and motivation may encourage participants to engage in
more active daily behaviors, thereby contributing to bet-
ter physical performance [28]. Importantly, the activities
in therapy sessions were not specifically designed to im-
prove upper-limb strength, as they occurred once weekly
over seven weeks with limited physical demand. Thus,
changes could also be attributable to daily lifestyle modi-
fications.

Several limitations must be considered. The sample
size may have limited statistical power, preventing the de-
tection of significant differences across all variables. As a
pilot study, the primary aim was to assess feasibility and
preliminary efficacy, which was supported by observed re-
ductions in anxiety and related symptoms. A double-blind
design was not feasible, and although some outcomes im-
proved, significant interaction effects were not consistently
observed. These factors suggest that findings should be in-
terpreted as exploratory.

Despite these limitations, the findings highlight the
potential of AAT as an adjunctive treatment for EDs, par-
ticularly in addressing anxiety and related symptoms. Fu-
ture studies should explore the long-term effects of AAT,
considering variables such as treatment adherence, symp-
tom remission, and overall HRQoL. In addition, transdiag-
nostic factors such as internal awareness or perfectionism
could be explored or treated in specific AAT interventions,
investigating the extent of these interventions.
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Conclusion

This study indicates that dog-assisted therapy may ef-
fectively reduce state anxiety in adolescent females with
eating disorders compared to standard care. Improvements
were also seen in specific symptoms, including maturity
fears and interpersonal distrust, as well as in physical health,
reflected by increased grip strength. These results suggest
AAT’s potential as a complementary treatment, addressing
both psychological and physical aspects of eating disorders.
Reducing state anxiety, a key factor in the maintenance of
ED pathology, is particularly important as it is linked to bet-
ter treatment outcomes and quality of life. Integrating AAT
into multidisciplinary programs could enhance therapeutic
engagement and help alleviate core symptoms.
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