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Aim: The purpose of this study was to investigate the psychological and
behavioural effects of animal-assisted therapy on cognitive function, emo-
tional state, problematic behaviours, and activities of daily living among
older adults with dementia.

Methods: A nonequivalent control group pretest and post-test study design
was used in this study. Twenty-eight participants—14 in the intervention
group and 14 in the control group—were recruited from two hospitals in
Gyeonggi Province, South Korea, between February and April 2015. The
intervention group received two 60-min sessions of animal-assisted therapy
weekly for 8 weeks, while the control group received conventional care. The
cognitive function, emotional state (mood, depression), activities of daily liv-
ing, and problematic behaviours of the two groups were compared at three
points (before the study, at week 4, and at week 8).

Results: The results showed significant group-by-time interactions of cog-
nitive function (P < 0.001), mood status (P < 0.001), depressive symptoms
(P < 0.01), degrees of activities of daily living (P < 0.001), and problematic
behaviours (P < 0.001). There were no significant group differences, but sig-
nificant time differences were observed in cognitive function (P < 0.001),
mood status (P < 0.05), degrees of activities of daily living (P < 0.01), and
problematic behaviours (P < 0.05).

Conclusion: The findings of the study suggest the adoption of animal-
assisted therapy in the daily care of older adults with dementia for improv-
ing their psychological and behavioural problems.

Key words: animal-assisted therapy, dementia,
intervention study, older adults, pet therapy..

of these drugs causes side-effects and increases
mortality.>® Therefore, non-pharmacological interven-
tions to improve cognitive function, behavioral symp-
toms, and psychological symptoms should be
considered before any pharmacological intervention,
which requires close monitoring for side effects.
Researchers have reported on the development

) . anif and efficacy of various non-pharmacological inter-
ioural and  psychological symptoms significantly ventions, such as music, art, cultural activities, recre-

decrease the quality of life of those with dementia ation, physical activities, aromatherapy, and
and their families while increasing hospital admis- massage.””'"  Animal-assisted  therapy  (AAT)
sions and their families’ burden of care.>® Many

INTRODUCTION

Dementia causes numerous physical and psychologi-
cal symptoms that result in the loss of independence
and human dignity."” The main symptoms of dementia
are depression, anxiety, psychomotor agitation,
aggressiveness, shouting, wandering, hyperactivity,
apathy, delusion, and hallucination.” These behav-

programmes using live animals have been reported
drugs used for dementia alleviate problematic behav-
iours but not the underlying causes.* Long-term use
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to be effective in enhancing the quality of life of
patients with dementia, but AAT has been relatively
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less explored than other non-pharmacological thera-
pies.'? AAT is a professional, complementary alterna-
tive therapy using animals that meet specific
standards established by animal-mediated psycho-
logical counsellors.'® The therapy utilizes the solidar-
ity between human and animals to enhance humans’
bodily, social, emotion, and cognitive functions.'31*
The programmes have been effective at enhancing
self-efficacy, promoting socialization, improving cog-
nition, increasing physical activity, and relieving irrita-
bility, depression, and problematic behaviours.'®'°

The two studies on AAT conducted in Korea used
pet insects for older adults and for mentally disor-
dered children.’®'” The findings supported the
advantages of the therapy for improving depression
and cognitive functions in older adults and improving
children’s emotional health.'®'” Although the therapy
had a small to medium effect, it was cost-effective
and safe relative to other therapies.'®

The purpose of the present study was to investi-
gate the effects of an AAT programme using dogs, a
familiar domestic pet in Korea, on cognitive function,
emotional status, problematic behaviours, and activi-
ties of daily living (ADL) in older adults with moderate
dementia. The programme used live dogs managed
by an animal-mediated psychological counsellor. This
study is significant because it is the first to employ
dogs for AAT in older Korean adults and to explore
the effects of this type of therapy.

METHODS

Study design and participants

A nonequivalent control group pretest and post-test
design was used in this study. Attachment theory

served as the basis for this study.'® Animals, espe-
cially pets, are often regarded as family members
who provide a sense of security and support.'® Com-
panion animals have been shown to offer psychologi-
cal health benefits, such as reducing anxiety and
providing emotional support.?’ Based on this attach-
ment theory, the study variables were determined: the
independent variable was participation in the AAT pro-
gramme, and the dependent variables were levels of
cognitive function, emotional condition (mood, depres-
sion), ADL, and problematic behaviours (Fig. 1).

The study participants were adults who were older
than 65 years of age and had been diagnosed with
dementia. The participants were recruited from two
hospitals in Yeoju, Gyeonggi Province, South Korea,
and those who met the inclusion criteria were
enrolled in the study. The inclusion criteria were as
follows: (i) a score <10-19 on the Korean version of
the Mini-Mental Status Examination (MMSE-K);
(ii) the ability to read, hear, and communicate; (i) no
neurological or psychological diagnosis other than
dementia; (iv) no allergy to dog fur; and (v) consent to
participate in the study. Informed consent was
obtained from either the patients or their caregivers.
To minimize the risk of treatment contamination, the
study employed the cluster randomization method.
The coin-toss method was used to randomly assign
one hospital to the intervention group and the other
to the control group. The project investigator enrolled
the participants with the collaborating physicians at
each hospital.

The sample size of 14 for each group was calcu-
lated using G*Power (3.1.9.2)>" based on a power of
0.80, alpha level of 0.05, and effect size of 0.25. To
address possible dropouts, 18 participants were rec-
ruited for each group. Four participants from the
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intervention group dropped out of the study because
of unexpected falls, hospital discharge, and pneumo-
nia, and four participants from the control group
dropped out because of hospital discharge, pneumo-
nia, and sepsis. Data from 28 participants (14 from
each group) were analyzed.

Intervention

The intervention group participated in an AAT pro-
gramme consisting of two 60-min sessions weekly
for 8 weeks. The programme was developed by the
study’s primary investigator, an animal-assisted psy-
chotherapist, and a professor from the Graduate
School of Health & Complementary Medicine at the
Wonkwang University. In previous studies, pro-
gramme length ranged from 3 days to 12 weeks,?272*
but based on the participating hospitals’ availability,
we set the length of this study at 8 weeks. The
effects of the intervention were assessed at weeks
4 and 8.

The 16 AAT sessions were grouped into three
stages: the introductory, developmental, and final
stages. In the introductory stage, the relationships
between the therapy dogs and the study participants
were built by introducing the dogs and encouraging
the participants to hug and name them. The aims of
the developmental stage were to enhance interaction,
emotional stability, ADL, and cognitive function and
to reduce problematic behaviour as the participants
became more familiar with the therapy dogs, trimmed
their fur, trained and walked them, and talked about
feelings with them. The purpose of the final stage
was to minimize the psychological problems that the
participants might experience after separation from
the therapy dogs after completing AAT. The activities
in this stage included taking pictures, recalling, giving
home-made snacks to the therapy dogs, making
photo albums, awarding mock diplomas, and holding
a final party (Table 1).

The AAT program team consisted of the project
investigator, three animal mediation psychologists,
two hospital social workers and administrators, one
research assistant, and one pet partner. The animal
mediation psychologist performed the overall man-
agement of the AAT programme and kept observa-
tional logs of the participants. The pet partner was
responsible for the overall management of the AAT
programme and the vaccination and hygiene man-
agement of the therapy dogs. The hospital
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administrators videotaped the sessions, while the
social workers and research assistants helped ensure
the participants’ safety, for example, by assisting
those using walkers or wheelchairs to move and use
the restrooms. The AAT programme was conducted
in a space large enough for the intervention group
and therapy dogs (i.e. 99 m?).

The selection criteria for the therapeutic dog were
as follows: (i) free of all veterinary infectious diseases;
(i) no abnormal findings in comprehensive health
check-ups; (iiij completion of all necessary vaccina-
tions; (iv) moderate grades on aptitude and technical
tests; and (v) participation in previous therapy
programmes. The pet partners handled preparation
and management of the therapy dogs, which were
bathed and sanitized at least 24 h before the
programme.

Instruments

The first outcomes of the study were cognitive func-
tion, emotional state, depression, ADL, and problem
behaviours. To assess cognitive function, the Korean
version of the Mini-Mental Status Examination, a
modified version of Mini-Mental Status Examination,
was used.?® The tool collectively measures orienta-
tion, memory, attention, calculation ability, language
understanding, and judgement. The tool has seven
categories: time orientation (5 points), place orienta-
tion (5 points), memory registration (3 points), mem-
ory recall (3 points), attention and calculation ability
(5 points), language (7 points), and understanding
and comprehension ability (2 points). Scores range
between 0 and 30 points. Scores of more than
24 points are defined as definitively normal, 20-23 as
suspected cognitive dysfunction and 19 or less as
definitive cognitive impairment. In this study, the reli-
ability Cronbach’s « for reliability was 0.84.

Emotional state was inferred by assessing the par-
ticipants’ mood state and degree of depression.
Mood state was measured using the Faces Rating
Scale developed by Wong and Baker.?® The facial
scale consists of six pictures showing facial expres-
sions from a smiling face (most comfortable face) to
a crying face (most unpleasant face). The scale
ranges from 0 (‘I am feeling good’) to 5 (‘I am not
feeling good’). Lower scores indicate better moods.
The reliability of the instrument in this study had a
Cronbach’s o of 0.84.
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Table 1 Components of animal-assisted therapy programme

Duration
Phase Purpose Contents Session (min)
Introduction To prevent infection and form affinity Hand washing 1-16 10
Greeting
Main To establish relationships with assistance Introducing assistance dogs 1-2 40
programme dogs Making name tags for the dogs
To enhance interaction and emotional stability Memorizing the name of assistance dogs 3-12
To improve cognitive function Grooming the assistance dogs
To decrease behavioural problems, depressed  Training assistance dogs
feelings Answering to quiz (contents from previous
To improve physical functions class)
To improve sensibility Sharing your feelings
Ball playing with the dogs
Speed gaming with the dogs
Making snacks for the dogs
Taking a walk with the dogs
To form trust and enhance emotional stability Spending enough time with the dogs 15-16
Making photo album with the dogs
Awarding certificates for participating in the
therapy
Enjoying farewell party
Closing To prevent infection Sharing thoughts about the session with 1-16 10
To close the session participants
Explaining next session
Hands washing
Depression was measured using the Korean ver- symptoms (three items), neurological symptoms

sion of the Cornell Scale for Depression in Dementia
(CSDD), which was translated by the Korean Associ-
ation of Dementia.?” This 19-item has a 3-point Likert
scale generating scores of 0-38 points. Scores of
8 or higher indicate a state of depression, and higher
scores indicate higher levels of depression. The
Cronbach’s o for the instrument’s reliability in this
study was 0.91.

ADL were assessed using the physical function
items in the hospital’s inpatient evaluation tool. The
items cover 10 daily activities: dressing and
undressing, face washing, brushing teeth, taking a
bath, having a meal, changing positions, sitting up,
changing seats, getting out of a room, and using the
bathroom. The scores range from 0 (full indepen-
dence) to 4 (requiring full assistance), with lower
scores indicating greater independence. The
Cronbach’s o for the reliability of this instrument in
this study was 0.96.

A problem behaviour assessment tool was used to
measure the degrees of behavioural problems in
older adults with dementia.?® This 25-item tool has
six domains: aggression (six items), nervousness (six
items), resistance to nursing (five items), physical
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(three items), and psychiatric symptoms (two items).
The frequency of problematic behaviours over the
course of a week was observed, and 0 points were
given if no behaviours occurred, one point for rarely,
second points for often (2-3 times), and three points
for always (more than three times). The scores range
from 0 to 75, and higher scores indicate higher fre-
quency of problematic behaviours. This tool had a
Cronbach’s a 0.88 for this study.

Data collection and analysis

Data collection took place from February to April
2015. After the Institutional Review Board
(MC14FASI0118) granted approval, the purpose of
the study was explained to the directors of the two
hospitals with which the research team members
were affiliated. To increase the reliability of the study,
one hospital was assigned to the intervention group,
and the other the control group. Agreement to partic-
ipate in the study was secured by the hospital direc-
tors, nursing department, and the doctors of
potential participants. Written informed consent was
provided by the patients and their caregivers. The
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participants’ cognitive function, emotional status,
ADL, and problematic behaviour were assessed at
weeks 4 and week 8 of the study. The three research
assistants, who were fourth-year nursing students,
received training in correct usage of the measure-
ment tools and conducted the data collection without
knowing which hospitals were assigned to the inter-
vention and control groups.

The study data were analysed using SPSS ver.
21.0. (IBM Corp., Armonk, NY) Chi-test and t-test
were used to verify the homogeneity between the
two groups. Repeated measures analysis of variance
(anova) was performed to evaluate the effects of the
AAT programme. Effect sizes for anovas are reported
as partial omega effect size (wp2) calculation.?® The
value over 0.01 indicates small, over 0.059 indicates
medium, and over 0.138 indicates large effect size.*°

RESULTS

Homogeneity verification

The intervention and control groups showed no sig-
nificant differences in their general characteristics,
such as age, sex, admission period, hospitalization
period, and experience of having pets. Cognitive
function, emotional status, and ADL measured before
the intervention showed significant differences
between the two groups (Table 2).

Cognitive function

For cognitive function, the intervention group scored
14.64 points before the study, 14.71 points at week
4, and 15.50 points at week 8, while the control
group scored 14.57 points initially, 14.50 points at

week 4, and 14.42 points at week 8. There was a sig-
nificant interaction between the groups and time of
measurement for cognitive function (P < 0.001).
Although the differences between the groups were
not significant (P = 0.587), there were significant dif-
ferences observed by time of measurement
(P <0.001). The effect size was small for group
(wp2 = 0.03), large for time (w,? = 0.41), and large for
group and time interaction (w,,2 = 0.39) (Table 3).

Emotional state

Mood

On the facial expression scale, the intervention group
scored 2.42 points initially, 2.14 points at week
4, and 1.57 points at week 8, while the control group
scored 2.35 points initially, 2.42 points at week
4, and 2.57 points at week 8. There was a significant
interaction between groups and time of measurement
for mood state. There were no significant differences
between the groups (P = 0.194), but significant differ-
ences were observed between the measurement time
points (P < 0.014). The effect size was medium for
group (wp2 = 0.07), large for time (w,? = 0.30), and
large for group and time interaction (w,°> = 0.36)
(Table 3).

In addition to using the scale, the research team
observed several cues during the AAT. Participants
who engaged in little or no spontaneous conversa-
tions during the first session smiled more as the ses-
sions proceeded. During the emotion handling
component of the seventh session, most participants
chose the cards for ‘happy’ and ‘I love you,’ showing
improved mood state. The interactions among the
participants also improved as they were observed

Table 2 Baseline Information Between Animal-assisted Therapy Group and Control group

Characteristics AAT group (M + SE or n%) Control group (M + SE or n%) t/ X2 P

Age(year) 82.3+ 1.8 82.1+1.2 0.89 0.382

Gender Male 10 (71.4) 12 (85.7) 0.84 0.648
Female 4 (28.6) 2 (14.3)

Length of hospitalization (year) 2.64 +£0.3 2.57 £ 0.3 0.15 0.382

Experience of keeping pets (Yes) Yes 11 (78.6) 11 (78.6) 0.0 >0.999
No 3(21.4) 3(21.4)

Cognitive function MMSE-K (score) 1460+ 1.6 1495+ 25 0.08 0.932

Emotion state FRS(score) 242 +1.0 235+1.0 0.18 0.853
CSDD(score) 9.64 + 4.9 9.35 + 0.1 0.16 0.869

ADL(score) 12.50 + 8.8 1230+ 7.3 0.07 0.945

MBPC(score) 8.14 £ 4.2 8.21 +£ 3.1 0.05 0.960

Note. AAT, Animal-assisted Therapy; M, Mean; SE, Standard Error; MMSE-K, Korean version of Mini Mental Status Examination; FRS, Faces Rating Scale;
CSDD, Cornell Scale of Depression in Dementia; ADL, Activities of Daily Living; MBPC, Memory & Behavior Problems Checklist.

© 2020 The Authors
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Table 3 Changes in study variables between animal-assisted therapy group and control group

Variable Group Baseline (M + SE) 4 Weeks (M + SE) 8 Weeks (M + SE) Source F p a;pz
MMSE-K AAT 14.64 + 0.45 14.71 £ 0.43 15.50 + 0.45 G 0.30 0.587 0.03
Control 14.57 + 0.69 14.50 4 0.66 14.42 4+ 0.67 T 8.22 <0.001 0.41

G*T 14.15 <0.001 0.39

FRS AAT 2.42 +0.27 214 +0.25 1.57 + 0.17 G 1.77 0.194 0.07
Control 2.35+0.26 2.42 +0.27 2.57 +0.17 T 4.68 0.014 0.30

G*T 13.00 <0.001 0.36

CSDD AAT 9.64 +1.32 7.92 + 4.06 6.35 + 4.06 G 2.04 0.165 0.09
Control 9.35 4+ 1.09 10.92 4 1.57 10.71 £ 1.27 T 1.81 0.184 0.07

G*T 8.94 0.002 0.27

ADL AAT 12.57 +2.35 11.28 +2.33 9.07 +2.10 G 04 0.529 0.04
Control 12.28 + 1.97 13.07 £ 2.15 13.42 +2.07 T 11.28 0.001 0.50

G*T 39.38 <0.001 0.65

MBPC AAT 8.14 +1.13 7.85 +1.08 7.07 +0.96 G 0.30 0.586 0.03
Control 8.21 £ 0.85 8.50 + 0.91 8.64 + 0.89 T 4.40 0.042 0.25

G*T 18.31 <0.001 0.45

Note. AAT, Animal-assisted Therapy; G, Group; T, Time; G*T, Group*Time; M, Mean; SE, Standard error; MMSE-K, Korean version of Mini Mental Status
Examination; FRS, Faces Rating Scale; CSDD, Cornell Scale of Depression in Dementia; ADL, Activities of Daily Living; MBPC, Memory & Behavior Problems

Checklist.

conversing about their past pets while smiling and
showing affection to and hugging the therapy dogs.

Depression

On the CSDD, the intervention group scored 9.64 points
initially, decreasing to 7.92 points at week 4 and 6.35
points at week 8. The control group scored 9.35 points
initially, 10.92 points at week 4, and 10.71 points at week
8. There was a significant interaction between groups
and time of measurement for the depressive symptoms
(P<0.002). There were no significant differences
between the groups (P = 0.165) or by time of measure-
ment (P = 0.184). The effect size was medium for group
(@p° = 0.09), medium for time (w,° = 0.07), and large for
group and time interaction (wp2 =0.27) (Table 3).

Activities of daily living

For ADL, the intervention group scored 12.57 points ini-
tially, 11.28 points at week 4, and 9.07 points at week
8, while the control group scored 12.28 points initially,
13.07 points at week 4, and 13.42 points at week
8. There was a significant interaction between groups
and time of measurement (P < 0.001). There were no
significant differences between the groups (P = 0.529),
but there were significant differences by time of mea-
surement (P = 0.001). The effect size was small for
group (w,,2 = 0.04), large for time (w,,2 = 0.50), and large
for group and time interaction (v, = 0.65) (Table 3).
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Problematic behaviours

For occurrence of problematic behaviours, the inter-
vention group scored 8.14 points initially, 7.85 points
at week 4, and 7.07 points at week 8, while the con-
trol group scored 8.21 points initially, 8.50 points at
week 4, and 8.64 points at week 8. There was a sig-
nificant interaction between the groups and time of
measurement for problematic behaviours (P < 0.001).
There were no significant differences between the
groups (P = 0.586), but there were significant differ-
ences by time of measurement (P = 0.042) The effect
size was small for group (cop2 = 0.03), small for time
(w,,2 = 0.25), and large for group and time interaction
(wp2 = 0.45) (Table 3).

DISCUSSION
This study assessed the efficacy of an 8-week AAT
programme at improving cognitive function, emo-
tional state, ADL, and problematic behaviour in older
adults with dementia. Based on the study findings,
four suggestions were made for clinical practice.
First, when using AAT for improving cognitive
function, a longer therapy period is necessary. The
results showed significant interaction between
groups and time of measurement for cognitive func-
tion and significant interaction by time of measure-
ment. We intended to observe the effects of the AAT
program at week 4 by measuring changes in cogni-
tive function. There was a difference by time of mea-
surement, but after analysis with a corrected P-value
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using the Bonferroni method, there was no significant
effect at week 4. Considering that previous studies
showed improved depressive symptoms after
6 weeks of one-hour AAT sessions for older adults,*
a 4-week period does not seem sufficient to result in
improvements.

Second, AAT can be considered an effective ther-
apy for enhancing emotional status. In this study,
AAT intervention resulted in positive effects in terms
of improving the mood state of older adults with
dementia. In addition, by analysing the observational
logs and video-recordings of the 16 sessions, the
research team could conclude that the interactions
between the therapy dogs and participants in the
intervention group increased throughout the ses-
sions. Most participants smiled and hugged the ther-
apy dogs and even laughed out loud when the dogs
followed instructions (e.g., shake, sit). These findings
supported previous studies that reported that AAT
had positive effects, such as improving older adults’
cognitive functions and overall quality of life," reliev-
ing social isolation and boredom,*® and reducing
anxiety.?°

Moreover, the depressive symptoms of the partici-
pants in this study significantly decreased,
supporting an earlier study that reported an AAT pro-
gramme alleviated depression in older adults with
dementia.®® The participants’ nurses and caregivers
in this study reported that, even on days when AAT
was not scheduled, the participants experienced bet-
ter moods and expressed interest in the programme,
calling the names of the therapy dogs and asking
when they were coming. Depression was believed to
be lessened because therapy dogs readily under-
stand the participants’ body language and provide an
enjoyable time, forming a rapport with the partici-
pants through appropriate reactions. Thus, AAT
programmes are expected to ultimately improve the
quality of life of older adults by reducing anxiety and
depression, which are often seen in older adults with
dementia.®? These findings are consistent with a pre-
vious study implementing AAT on persons with
Alzheimer’s disease in Portland.®* The participants
reported statistically significant improvements in feel-
ings of excitement and interest.3*

Third, AAT provides physical benefits for older
adults. The ADL of the intervention group were
enhanced, possibly as a result of increased physical
activity, such as feeding, combing, hugging, and

© 2020 The Authors

walking the dogs. The findings were similar in a previ-
ous study exploring the physical benefits of AAT in a
critical care setting, where the space for physical
activities is limited.>® Studies conducted in Brazil®®
and Canada®’ examining the physical effects of ATT
have also shown improvement in motor dysfunction,
balance, gait pattern, and walking speed.

Fourth, AAT can be considered for the non-
pharmacological management of problematic behav-
iours in older adults with dementia. The findings of
the study which showed the lowering of occurrence
of problematic behaviours in the intervention group
supported previous research reporting that AAT
decreased behavioural problems, aggression, and
irritability in older adults with dementia.’®®! Analysis
of the videos and observation logs throughout the
16 AAT sessions revealed that the participants’ indif-
ference toward their surroundings, a major problem-
atic behavior in older adults with dementia,
decreased. Participants with little emotional expres-
sion started to show interest in the therapy dogs, vol-
untarily communicated, and actively participated in
the programme by calling the dog’s names and hug-
ging them. Most participants showed affection to the
therapy dogs and found security through physical
contact with them. Therefore, it can be concluded
that the AAT programme was an effective method to
reduce problematic behaviours among older adults
with dementia. Similar results were obtained in prior
studies showing that AAT reduces agitated behav-
iours in persons with Alzheimer’s disease.®* Since
pharmacological management for problematic behav-
iours often has numerous side effects, AAT should
be considered a good alternative treatment.

Conclusion

Based on the study findings, we concluded that the
8-week AAT programme was effective at improving
cognitive function, emotional state, ADL, and prob-
lematic behaviours among older adults with moder-
ate dementia. However, the study has several
limitations. First, the study is limited by its small sam-
ple size. Although the sample size was sufficient for
the power of the study, further studies with larger
sample sizes are necessary to improve the generaliz-
ability of the study’s findings. Second, the study is
limited by its analytical method. Performing post hoc
tests with anova could have specified between which
time points (i.e. initial, 4-week, or 8-week) the study’s
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variables significantly differed. Third, the study poses
a risk of response bias. Considering the participants
of this study were older adults with dementia, some
of the responses could have been inaccurate. By
including more subjective and objective data, the
study could have enhanced its validity.

When older adults have contact with pets under
safe circumstances, including protection against
allergies and infections, not only their quality of life
improves, but the psychological, physical, and eco-
nomic burdens of their supporting families are also
lessened. Based on the positive effects observed in
this study, future studies to validate, specify
(e.g., intervention period, human-animal ratio), and
diversify (e.g., degrees of dementia, clinical settings)
the AAT programme are urged. We expect this study
to serve as baseline data for future AAT studies and
suggest AAT as a possible intervention in caring for
older adults with dementia.
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