
 
 

 

  

Abstract— A long-term experiment of robot therapy for 
elderly people has been conducted at a health service facility for 
the aged since Aug. 2003. Three therapeutic seal robots, Paro, 
were introduced there. This paper describes the results of the 
experiment for five year. We regularly visited the facility twice 
or once a month and observed their interaction with the robots. 
Moreover, face scales that consist of illustrations of person's 
faces were used to evaluate person's moods. As the results, 
feelings of the elderly people were improved by interaction with 
the seal robots. The relationship the elderly and the robots still 
continued over the five year. 

I. INTRODUCTION 
Robot therapy which uses robots as a substitute of animals in 
animal therapy [1][2] is attracted many robotics researchers 
and psychologist. The psychological and social effects of 
interacting with robots on the people have been investigated 
in several years. Robot therapy is becoming one of the fields 
of robotics [3]-[30]. 

We have proposed robot therapy since 1996 [3]-[17]. We 
proposed a mental commit robot that provides mental value 
such as joy, happiness, relaxation, etc., to the subject through 
physical interaction. We developed a seal-type mental 
commit robot, named Paro, especially for robot therapy, and 
used it at pediatric hospitals and several facilities for the 
elderly, such as day service centers and health service 
facilities for the aged [8]-[14]. The results showed that 
interaction with Paro improved patients’ and elderly people’s 
moods, making them more active and communicative with 
each other and their caregivers. Results of urinary tests 
revealed that interaction with Paro reduced stress among the 
elderly. In addition, the neuropsychological effects of Paro on 
patients with dementia were assessed by analyzing their 
EEGs [15][16]. The results showed that the activity of the 
patients’ cortical neurons improved by interaction with Paro, 
especially in the case of those who liked Paro. 

With regard to other research groups, Dautenhahn used 
mobile robots and Robins used robotic dolls for therapy with 
autistic children [19][20]. In addition, other animal-type 
robots (such as Furby, AIBO[21], NeCoRo, etc.) have been 
released by several companies. Robot therapy using these 
robots has also been attempted [22]-[26]. For example, 
Yokoyama used AIBO in a pediatric ward and observed the 
interaction between AIBO and the children [22]. He pointed 
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out that when people met AIBO for the first time, they were 
interested in it for a brief period. However, relaxation effects 
such as those obtained from petting a real dog were never felt 
with AIBO. Kanamori et al. examined the relationship 
between interaction with AIBO and loneliness of the elderly 
in a nursing home [25]. Tamura et al. also used AIBO for 5 
minutes with patients exhibiting dementia and compared its 
effects with those of a toy dog [26]. In addition, some 
research groups used Paro for therapy of elderly in nursing 
homes and Alzheimer disease patient [27][28]. However, the 
research on the influences of long-term interaction with robot 
is quite few. 

In this paper, seal robots, Paro were introduced to mental 
care of the elderly people in a health service facility for the 
aged since 2003. We discussed the long-term interaction with 
robots and the elderly in care facility. Section II describes the 
seal robot that was used for robot therapy; section III 
describes the experimental methods used; Section IV 
describes the results; Section V discusses the current results 
of robot therapy and future work; and finally, section VI 
offers conclusions. 

II. SEAL ROBOT, PARO 
Paro, the seal robot, is shown in Fig.1. Its appearance is 

designed using a baby harp seal as a model, and its surface is 
covered with pure white fur. Ubiquitous surface tactile 
sensors are inserted between the hard inner skeleton and the 
fur to create a soft, natural feel and to permit the measurement 
of human contact with Paro [18]. Paro is equipped with four 
primary senses, i.e., sight (light sensor), audition 
(determination of sound source direction and speech 
recognition), balance, and the above-stated tactile sense. Its 
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One year later, commercialized version of Paro was 
released. Its functions were same with previous version. So, 
we replaced one of Paro (“Maro”) to new one. The Paro was 
quickly accepted by them and given the name “Choco-chan” 
on the day when it was introduced there. Because of the 
long-term experiment, most subjects left the facility now. 
However, around 5 to 10 elderly people (including volunteer) 
still enjoy interacting with Paro. 

Caregivers commented that interaction with Paro made the 
people laugh and become more active. Their facial expression 
changed, softened, and brightened. On the day of activity, 
they looked forward to Paro, sitting down in their seats before 
starting interaction. Some people who usually stayed in their 
room came out and willingly joined the activity. In addition, 
Paro encouraged the people to communicate, both with each 
other and caregivers, by becoming their common topic of 
conversation. Thus, the general atmosphere became brighter. 
A caregiver said “I can’t imagine the facility without Paro. 
Paro is necessary existence in this facility.” 

A. Case study 
Subject-A, aged 89, slightly degree of HDS-R, was 

sociable and comparatively independent. On the first day of 
the interaction with Paro, she looked a little nervous of the 
experiment. However, she liked Paro soon. She treated Paro 
like her child or grandchild. Especially, she loved 
“Hana-chan” very much because it has big eyes. 
Unfortunately, she was hospitalized during Dec. 10 to 26, 
2003. When she met Paro for the first time after her 
recovering, she said to Paro "I was lonely, Paro. I wanted to 
see you again." Then, she requested the picture of Paro with 
her. The existence of Paro in her seemed to became bigger. 

In the next year, Paros were given collars with each name 
tag, because she requested them to caregivers. November in 
the year, new Paro, Choco-chan joined the facility. She 
commented “this is beautiful like Hana-chan,” then, loved it. 
But, she missed Maro when she heard it left the facility. 

In the February, 2005, Hana-chan was “hospitalized” 
because it lost its call suddenly. She missed it very much, and 
asked us when it would recover whenever we visited there. So, 

she was very glad when Hana-chan recovered in the next 
month. She said to Hana, “Hello, I haven’t seen you for a long 
time. Choco-chan is also glad because Hana-chan is back.”  

Many subjects and her friends left the facility until 2006. 
She still enjoyed playing with Paro (Fig.4). But, sometimes, 
she missed the people. She commented “I would like to show 
Paro to the friend…” 

The early next year, her health condition got bad. Therefore, 
she was moved to the other room. She was discouraged and 
decreased her strength. However, she joined the activity to 
play with Paro even if her condition was bad. After 
interacting with Paro, she commented “My feeling became 
better after playing with Paro.” In the May, she experienced 
mysterious event that the Paro in the picture moved. 
According to her, Paro licked her face and then it slept in her 
arm in the picture. She was very surprised but felt it was very 
cute. 

 
Figure 3. Subject-A playing with Hana-chan (Dec. 2004) 

 

 
Figure 4. Subject-A lifting Choco-chan up and down (Jun. 2006) 

 

 
Figure 5 Result of Face Scale Score of Subject-A for 5 years 
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To the present, she has continued to join the activity and 
willingly interacted with Paro. 

Figure 5 shows the results of the face scale. Her face scale 
scores after interaction were almost always lower than before 
interaction.  

V. DISCUSSIONS 
The interaction with Paro in the facility has continued over 

the five years. Of course, the strong relationship between Paro 
and the elderly was one of the reasons. But, being recognized 
by caregivers was also important. They felt Paro was 
necessary existence in the facility. They prepared collars, 
made Paro’s home and turned to manage interaction with 
Paro. Now, Paro became a part of the facility. 

From the result of case study, the effects of Paro emerged 
during the period. Especially, after her health condition got 
worse, she often refused to attend rehabilitation and other 
activities in the facility. The interaction with Paro was only 
activity she attended to. She loved Paro very much. This 
result showed that people could make relationship with robots 
over the years. (Subject-A had symptom of mild dementia, 
but recognized Paro was robot because she could turn it on.) 

VI. CONCLUSION 
We have used seal robots, Paro at a health service facility 

for the aged since August 2003. The results showed that 
interaction with Paro improved elderly people’s moods, and 
then the effects showed up over five years. 

This experiment is still going. We will report more 
long-term influences on elderly in the future. Moreover, we 
plan further experiments and research on different conditions 
and situations and the relationship between function of a 
mental commit robot and its effects in the elderly. 
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