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In this res巴archwhether a pet-typ巴robotAIBO had psychological and physiological therapeu-
tic effects or not was examined. In an experiment， 40 undergraduat巴 womenwere assigned to 
巴itherof an AIBO condition and two video conditions. After the participants engaged in a stress 
task， th巴yinteracted with AIBO or viewecl a neutral vicleo. Results showecl that interacting with 
AIBO more greatly clecreasecl the participants' loneliness and state-anxiety psychologically， 

recl uced carcliac rate and th巴lowestbloocl pressure physiologically than video viewing. But， these 
effects coulcl not be obtainecl for self一回te巴m，degree of stress and fatigue， th巴 highest blood 
pressure， and task score. Results also r巴vealeclthat attachment to AIBO ancl prefer巴ncefor dogs 
moclerat巴dthose therapeutic巴ffects.These results indicate that a pet-typ巴robotwoulcl hav巴the
therapeutic effects lik巴aliving animal. 
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Through advancements in science and 

technology， living with robots as described 

in the world of science fiction is no longer 

just a fantasy. Until now，“robots" usually 

meant industrial robots on the factory pro 

duction line， but in recent years， compact 

and light-weight robots have continued to 

be developed and sold for use in daily life 

areas such as the home. Among these， pet-

type robots， such as“AIBO，" the dog-like 

robot by Sony Corporation， and “PARO，" the 

seal-like robot by the National 1nstitute of 

Advanced 1ndustrial Science and Technol 

ogy， have become very popular and are ex 

pected to be emotionally beneficial to people 

in the same manner as living animals. 

1nteraction with animals has been well 

known to have therapeutic effects for peo・

ple and has been implemented in Animal 

Assisted Therapy and Activity (AA T / A) 

(Katcher & Beck， 1983; Gunter， 2005). AA T / 

A is considered to be effective in three major 

aspects: psychological， physiological， and so-

cial. Psychological effects are increased self 
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esteem and reduced loneliness， stress， and 

anxiety (Garrity， 1989). Physiological effects 

include relief of strain， and reduced blood 

pressure and cardiac rate (Baun， Bergstrom， 

Langston， & Thoma， 1984). Social effects 

are increased communication between hu-

mans through pets (Eddy， Hart， & Boltz， 

1988). However， many problems， such as 

housing， infectious diseases， and pet loss (de-

pression after the death of pets)， also arise 

because a living creature is involved. 

If a pet-type robot can have therapeutic 

effects just like living animals， these latter 

issues can be solved and the effects of AAT / 

A can be achieved in a simpler and more 

convenient way. 1n fact， there are reports on 

trial therapy activities (Robot Assisted 

Therapy / Activity: RAT / A) using AIBO or 

PARO that have been carried out. RA T / A 
using PARO improved patients' and elderly 

people's moods， making them more active 

and more communicative (e.g.， Shibata et al.， 

2001; Wada et al.， 2004). However， attention 

should be given to the fact that most of 
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these few experimental studies are of a pre 

test-post-test single group design that does 

not set a control condition. In general， the 

effect of treatment is not clear for an experi-

mental design that does not set a control 

condition， even a difference between meas-

ured values in the pre-and post-tests is ob-

served， because alternative explanations 

such as the change being due to some inter-

vening event， natural growth， or the passage 

of time， and not the treatment itself， cannot 

be ruled out (Shadish， Cook， & Campbell， 

2002). Thus， up to now， few experimental 
studies that evaluate whether a pet-type ro-

bot can have therapeutic effects for people 

have been conducted according to the ap 

propriate methods of setting a control condi-

tlOn. 

The purpose of this study is to examine 

whether a pet-type robot can have therapeu-

tic e百ectsby means of an experiment using 

AIBO. To do so， it is desirable to show that 

the participants experience healing by inter-

acting wi th AIBO (“AIBO condition") in com-
parison with those who do nothing in the 

same time period (a control condition). How-

ever， since doing nothing for a specific 

amount of time can be considered to be an 
unusual situation in a daily routine， i抗twa出S 

decided to let the participant view a neutral 

video as the control condition for this study 
(“V吋ideocondi比ti白onピ1").

pared for generalization of the results. 

Furthermore， the need for the therapeutic 

effect is assumed to be greater for a person 

in a stressed condition. Therefore， this 

study would first apply stress to the partici-

pants and then focus on recovery from the 
stressed condition by treatment (interaction 

with AIBO/video viewing). 

In the experiment， after performing a 
stress task， half of the participants inter-

acted with AIBO， and the other half watched 

and listened to a neutral video during the 

same time period. After treatment， psycho-
logical variables were measured by a ques-

tionnaire. Physiological variables were 
measured several times throughout the ex-

periment in order to more closely examine 

any changes. 

Both psychological and physiological as-

pects were examined as indicators of thera 

peutic effects. The psychological aspects 

measured were self-esteem， loneliness， de 

gree of stress and fatigue， and state anxiety. 

Previous AA T / A research revealed an in-

crease in self-esteem， and reduced loneliness 

and anxiety (Garrity， 1989)， so we would 

attempt to determine if the same psychologi-

cal effects could be achieved with a pet-type 

robot， as well. However， measures used for 

this study focused on a short-term and sub-

jective evaluation since the short-term 

effects in the experimental situation were 

examined. Physiological aspects measured 

were blood pressure and cardiac rate. Blood 

pressure and cardiac rate were shown to 

increase during tension by the dominant ac 

tivation of the sympathetic nerve and to 

decrease during relaxation by dominant ac-

tivation of the parasympathetic nerve (An-

dreassi， 2000). 

Hyρothesis 1: The AIBO condition would 
increase self-esteem and reduce fatigue and 

state anxiety more than the video condition. 

Hypothesis 2: The AIBO condition would 
reduce blood pressure and cardiac rate more 
than the video condition. 

In addition， the degree of attachment to 

AIBO and whether the participant liked 

dogs or not were included as moderators. 
According to previous AA T / A studies， the 

degree of attachment to the therapy animal 

infiuenced the effect (J enkins， 1986)， so in 

this study we also examined if attachment 

felt towards AIBO or if the participant liked 

dogs or not infiuenced the effects 
Hyρothesis 3・Thetendency in hypotheses 

1 and 2 would be more apparent in: 1) a 

person with a higher attachment to AIBO， 

than a person with a low attachment; 2) a 

person who liked dogs more than a person 

who did not. 
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METHOD 

Participants 

Forty female university students attend-

ing psychology studies were randomly as-

signed; 20 for the AIBO condition， 20 for the 

video condition (two videos， ten persons 

each). Ages ranged between 18 and 22 years 

old， with an average age of 19.4 years old. 

Neutral video 

“See the W orld by Train" (Sekai no Shasho 

kara) (12)-French Railway一(Video1) and 

“World Journey-European Alps" (Shin 

Sekai Kikou) (Video 2) were used. 1n the 

analysis of the contents beforehand， three 

female graduate school students watched 

eight prospective videos based on the crite-

ria of“no scenes of violence， and a weak 

plot." Afterwards， the students independ-

ently answered the degree of change in emo-

tion on a nine-point scale from -4 to +4 

using 35 pairs of emotive adjectives pre 

pared based on Terasaki， Kishimoto， and 

Koga (1992). The two lowest scoring videos 

(in other words， the videos with the smallest 
emotional variables) based on two indices， 

the arithmetic mean of the rating scale val-

ues given by the three students and the 

average absolute value as indicated by the 

distance from the center， were selected as 

the neutral videos. 

Stress load task 
The task was similar to the“Uchida-

Kraepelin Psychodiagnostic Test" of adding 

neighboring single-digit numbers (Komaki， 

Hiyama， 1chimura， & Maruoka， 2007; Han & 

Uchiyama， 2004). 

Equipment 
Physiological measurement device A 

Phinapress noninvasive electronic blood 
pressure gauge 2300 (Japan Electric Sanyei 

Corporation) was used with the cuff wrap-

ped around the middle finger of the left 

hand. 

Pet-type robot AIBO ERS-ll1 (Sony) 

was used. The memory card “Hello AIBO!" 

was used for this study to remove any in 

ftuence caused by changes in the personali 

ty of AIBO during the experiment and to 

enable AIBO to demonstrate a consistent re-

action to each participant. 

Image presentation A 29-inch TV (Vic-

tor) and VCR (Victor) were used. 

MEASURES 
Psychological variables The following 

five dependent variables were measured us-

ing a nine-point scale from strongly disagree 

to strongly agree. 

Self-esteem (19 items). 1n this study， it is 

necessary to measure short-term variations 

in self-esteem in the experimental situation， 

but existing scales do not capture this as 

pect. Therefore， we created a scale referring 

to Kurosawa (1992) to measure aspects 

within self-esteem that were considered to 

be comparatively easy to change， such as 

short-term and subjective evaluation and 

the sense of capability felt by the participant 

herself at the site. 1nternal consistency was 
confirmed in a preliminary survey of 83 fe-

male university students (α= .93). Examples 

of the items include ‘'I'm going to fail at 

whatever 1 do" and “1 have confidence in 

myself." 

Loneliness (16 items). A scale was created 
referring to Ochiai (1983) to measure loneli-

ness based on short-term， subjective affe-

ction， so that short-term variations in the 

experimental situation could be measured 

1nternal consistency was confirmed in a pre-

liminary survey (α= .86). Examples of the 

items include “1 feellike 1 am left alone" and 

“1 don't think 1 am alone." 
Stressαηd fatigue (20 items). A scale was 

created to measure short-term fatigue， so・

matic symptoms caused by stress， and nega-
tive feelings felt by the participant herself 

on site. 1nternal consistency was confirmed 

in a preliminary survey (α= .89). Examples 

of the items include 
and feels dull" and “1 feel refreshed." 
State-anxiety (20 items). Shimizu and 1mae 
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(1981) was used. 
Attαchment to AIBO (33 items) A scale was 

created to measure the participants' impres 
sion of AIBO. To measure the impression 
after actual interaction with AIBO， only 
“participants of the AIBO condition，" in 

other words those who interacted with 
AIBO， were allowed to answer the last part 
of the experiment (participants of the video 
condition did not answer). Examples of the 
items include“Cute" and “Boring." 

Physiological variables Using the mean 
scores from data measured every 30 seconds 
for five minutes， the highest blood pressure 
(systolic blood pressure)， the lowest blood 
pressure (diastolic blood pressure)， and car-

diac rate were obtained. 
Physiological variables were measured 

several times in order to more closely iden-
tify the degree of recovery from the condi-
tion of stress. Participants were first given a 
stress load task， and then their physiological 

response under a stressed condition was 
measured. Next， while controlling physio-
logical response under a stressed condition， 

we examined whether a difference in physio-
logical response could be observed between 

the conditions immediately after treatment 
(T1)， after treatment and rest (T2)， and then 
when working on a stress load task (second 
task) (T3) 

Procedure 
Participants were called to the experimen-

tal room one by one and were seated on a 

cushion in front of a desk. After a brief 
explanation of the experiment， a base line 
was measured for five minutes. Next， a 
stress load task was conducted for five min-
utes， and the physiological response under 
the stress was measured at the same time 
After the task was completed， participants 
of AIBO condition played with AIBO for 30 
minutes. Those of video condition viewed a 
neutral video for the same period of time. 
After treatment， the physiological response 
was measured for five minutes (Tl). Follow-
ing that， the questionnaire measuring self-

esteem， loneliness， degree of stress and fa-
tigue， and state-anxiety was filled out. Next， 

the physiological response was measured for 
five minutes after treatment and rest (T2). 
Finally， a second stress load task and 
physiological response measurement were 
then performed for five minutes (T3) 
For the video condition， the experiment 

was terminated here. 
For the AIBO condition， the scale of at 

tachment to AIBO was measured by a ques・

tionnaire， and then the participants were 
verbally asked if they liked dogs or not， after 
which the experiment was terminated 

RESULTS 

Internal consistency 

We conducted an item analysis for the 
scale of attachment to AIBO and excluded 
items without significant coefficients of I-T 
correlation. The alpha coe伍cientof the re-

maining 32 items was .97. 

Verification of Hypothesis 1: Psychological 
variables 
Analyses of variance (ANOV As) were con-

ducted with the condition (AIBO， video 1， 

video 2) as an independent variable， and the 
total score of each scale (self-esteem， degree 
of stress and fatigue， loneliness， or state 
anxiety) as dependent variables. No sig-
nificant di任erence was obtained in self-
esteem and the degree of stress and fatigue. 
The main e任ectof the condition was sig 
nificant for loneliness (F(2， 37) = 5.35，ρ<.01) 
and state-anxiety (F(2， 36) = 3.40， P < .05). A 

planned comparison of “AIBO vs. two video 
conditions" revealed that loneliness (F(I， 37) 

=7.12，ρ< .05) and anxiety (F(1， 36) = 4.24，ρ 
< .05) of AIBO condition were significantly 
lower than those of the two video condi-
tions. These results suggested that interact-
ing with AIBO after receiving a stress load 
reduced loneliness and state田anxietymore 
than viewing the neutral video. In contrast， 

a similar effect was not observed for self-
esteem and degree of stress and fatigue. 
Hence， Hypothesis 1 regarding loneliness 
and state anxiety was supported. Group 
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Table 1 Group means and standarcl deviations. 

AIBO Video 1 Video 2 

Self-esteem 112.79 (21.47) 109.20 (40.17) 98.60 (25.22) 
Psychological Loneliness 50.60 (14.31) 58.40 (24.19) 74.10 (19.93) 
variables Stress 84.60 (24.38) 93.10 (36.85) 106.6 (30.10) 

Anxiety 69.58 (20.96) 76.20 (24.92) 91.90 (20.65) 

Highest (T1) -2.52 (14.03) 4.39 (9.18) 0.66 (8.33) 
blood (T2) -3.84 (14.28) 4.07 (11.61) 3.62 (9.80) 
pressure (T3) -2.47 (14.99) 2.45 (14.23) 2.49 (10.89) 

晶晶・一・・ー ・. ・・・・ ・・ ・・ 晶 晶 争晶咽晶骨骨 骨

Physiological 
Lowest (T1) -0.47 (7.83) 1.32 (6.23) -0.38 (7.37) 

variables 
blood (T2) -1.99 (7.59) 1.70 (7.94) 2.28 (7.94) 
pressure (T3) -3.51 (9.07) 3.47 (9.42) 3.55 (8.18) 

圃 圃圃晶圃晶圃圃晶圃 晶a ・a晶骨骨守+骨 ・合唱'・・ . .. 圃晶晶晶 晶 圃 圃圃圃圃圃 圃 圃圃 圃 圃圃圃圃 ・・圃 晶晶晶晶 骨晶骨骨 守

Cardiac 
(Tl) -1.64 (4.53) 3.56 (4.87) -0.28 (3.77) 

rate 
(T2) -0.41 (4.75) 0.91 (3.56) -0.10 (3.83) 
(T3) -0.13 (5.04) 1.72 (4.11) 1.47 (3.30) 

Task score -3.52 (22.71) 1.87 (33.73) 5.17 (19.63) 

NOTE: Mean scor巴sare shown for psychological variables， and scores of residuals for physiological 
variables and a task score. 

Table 2 Group m巴ansand standard deviations of high ancl low attachment， and like and not like dogs 

High Low 
Like dogs 

Not like 
attachment attachment dogs 

Self-esteem 119.10 (24.09) 105.78 (16.72) 115.27 (23.61) 103.50 (4.36) 
Psychological Loneliness 47.70 (15.27) 53.50 (13.44) 47.47 (13.54) 60.00 (13.56) 
variables Stress 75.50 (27.54) 93.70 (17.70) 84.07 (25.98) 86.20 (21.39) 

Anxiety 58.80 (22.36) 81.56 (10.93) 66.36 (22.74) 78.60 (12.62) 

High巴st (Tl) 4.82 (12.32) -0.23 (15.88) 4.12 (12.14) 2.25 (19.54) 
blood (T2) -5.70 (13.41) -1.99 (15.58) -5.44 (13.67) 0.96 (16.60) 
pressur巴 (T3) -3.95 (12.97) -0.99 (17.36) -4.96 (15.25) 4.99 (12.70) 

Ph ysiological 
Lowest (T1) -2.31 (6.23) 1.37 (9.12) -2.04 (5.63) 4.23 (11.98) 

variables 
blood (T2) -4.67 (6.69) 0.70 (7.79) -3.99 (5.95) 4.02 (9.45) 
pressure (T3) -6.24 (7.78) -0.78 (9.82) -5.32 (8.77) 1.93 (8.51) 

炉・・ 4酔....炉 ー・ 4炉・・・ 4・・ 4・・ 4・ー・ ・ ・...... ...__...._.. .._--_._._......_--------------

(T1) -2.87 (4.92) 0.41 (3.97) -2.23 (4.44) 0.14 (4.80) 
Cardiac 

(T2) -1.57 (4.74) 0.75 (4.71) -1.61 (3.90) 3.22 (5.65) rat巴
(T3) -0.91 (4.85) 0.66 (5.36) -0.65 (5.26) 1.44 (4.42) 

Task score -6.31 (27.61) -0.73 (17.57)ー 12.13 (9.06) -0.65 (25.32) 

NOTE: Mean scores are shown for psychological variables， and scores of residuals for physiological 
variables and a task 

mean scores are presented in Table l. pressure and cardiac rate for each point， im-

mediately after treatment (Tl)， after treat-

Verification of Hypothesis 2: Physiological ment and rest (T2)， and during the second 

variables stress load task (T3). Results showed no 

Analyses of covariance (ANCOV As) were signifi.cant difference in any measurement 

conducted with the condition as an inde- period for the highest blood pressure. The 

pendent variable， and blood pressure and main effect of the condition was marginally 

cardiac rate at the fi.rst stress load task as signifi.cant for the lowest blood pressure dur-

covariates. Dependent variables were blood ing the second stress load task (T3) (F(2， 36) 
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=3.02， p<.l). The planned comparison of 
“AIBO vs. two video conditions" for the 
score of residuals revealed that the lowest 
blood pressure of AIBO condition was sig-
nificantly lower than that of the two video 
conditions (F(l， 38)=6.15，P< .05). The main 
effect of the condition on the cardiac rate 
was significant immediately after treatment 
(Tl) (F(2， 36) = 5.43， P < .05)， and the planned 

comparison revealed that the cardiac rate 
for the AIBO condition was significantly 
lower than that of the two video conditions 
(F(l， 38)=5.43，ρ< .05). These results sug-
gested that interacting with AIBO after re-
ceiving a stress load lowered the temporar-
ily increased diastolic blood pressure and 
cardiac rate more than viewing the neutral 
video. 1n contrast， no similar effect was 
observed for systolic blood pressure. Hence， 

Hypothesis 2 was supported for the lowest 

blood pressure at the second stress load and 
for cardiac rate after treatment. 

Verification of Hypothesis 3: Moderator 
effects 
Attachment to AIBO The participants of 

the AIBO condition were divided into the 
“AIBO condition and high attachment (high-
attachment condition)" and “AIBO condition 
and low attachment (low-attachment condi-
tion)" based on the total score of the scale of 
attachment to AIBO using a median split 
method. ANOV As with the condition (high-
attachment， low-attachment， video 1， and 
video 2) as an independent variable were 
conducted. If the main e百ectof the condi-

tion was significant， three patterns of plan-
ned comparison，“high-attachment condition 
vs. low-attachment condition，" “high-
attachment condition vs. two video condi-
tions，" and “low-attachment condition vs. 
two video conditions" were implemented ac-
cording to the hypothesis. Group mean 
scores are presented in Table 2. 
Psychological variables. Results showed 

no significant differences between high-
attachment and low-attachment conditions 
for self-esteem， degree of stress and fatigue， 

and loneliness. The main effect was sig-

nificant (F(3， 35)=4.49， P<.Ol) for state 
anxiety. The result of the planned compari 
son for the score of residuals revealed that 
state-anxiety of the high-attachment condi 
tion was significantly lower than that of the 

low-attachment condition (F(l， 38)=5.77， P 
< .05)， and that although the high 
attachment ccindition yielded a significantly 
lower anxiety than the two video conditions 
(F(l， 38)=9.99，ρ<.01)， there was no sig-

nificant di百erence between the low-

attachment condition and the two video 
conditions. These results suggested that at-

tachment to AIBO moderated the effect of 
treatment for state-anxiety and supported 
Hypothesis 3-1 regarding state-anxiety. 

Physiologicαl variαbles. No significant 
differences were obtained between high-

attachment and low-attachment conditions 
in the results. Hence， Hypothesis 3-1 was 
not supported. 

Like dogs or not Following the experi-
ment under AIBO conditions， the partici-
pants were asked whether they liked dogs or 
not. Fifteen out of 20 answered that they 
liked dogs; five answered that they did not. 
Accordingly， the participants under the 
AIBO condition were divided into “AIBO 
condition and like dogs (like dogs condi-
tion)"and“AIBO condition and do not like 
dogs (not like dogs condition)". ANOV As 

were conducted with the condition (like 
dogs， not like dogs， video 1， and video 2) as 
an independent variable. If a main effect of 
the condition was significant， three patterns 

of planned comparison，“like dogs condition 
vs. not like dogs condition，"“like dogs condi 
tion vs. two video conditions." and “not like 
dogs condition vs. two video conditions" 
were implemented according to the hy-
pothesis 
Psychological vαriables. No significant 

differences were obtained between like dogs 
and not like dogs conditions. Hence， Hy 
pothesis 3-2 was not supported. 

Physiological variables. Resul ts indica ted 
no significant differences for the highest 
blood pressure and the cardiac rate. The 
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main effect of the condition for the lowest 
blood pressure was marginally signi白cant

after treatment and rest (T2) (F(3， 35) = 2.36， 

p<.l)， and significant at the second stress 

load task (T3) (F(3， 35) = 2.91， P < .05). In the 

planned comparison for the score of residu-

als， the lowest blood pressure after treat 
ment and rest (T2) of the like dogs condition 

was significantly lower than that of the two 

video conditions (F(1， 38)=5.55，ρ<.05) and 

the do not like dogs condition (F(1， 38)= 

4.36， P < .05)， but no significant difference 

was observed between the do not like dogs 

condition and the two video conditions. At 

the second stress load task (T3)， there was no 

significant difference between the like and 

not like dogs conditions. Hence， Hypothesis 

3-2 was supported for the lowest blood pres-

sure after treatment and rest. 

Stress load task 

Analyses of covariance (ANCOV As) were 

conducted with the condition as an inde-

pendent variable， the number of correct an-
swers in the first stress load task as covari 

ates， and the number of correct answers in 

the second stress load task as a dependent 

variable. No significant differences were ob-

tained in the results. 

DISCUSSION 

Psychology variables 

The results demonstrated that a pet-type 

robot was effective in decreasing loneliness 

and state-anxiety. However， no significant 

difference in self-esteem or the degree of 

stress and fatigue was observed when com-

pared with video viewing. Possible reasons 

why no effect of interacting with the pet-

type robot could be achieved may be that 
the treatment period was too short， or the 
interaction occurred in the experimental 

room， a speci白cenvironment. If this is the 
case， effects such as improved self-esteem 

and reduced stress may be expected if the 

interaction with the pet-type robot occurs 
during daily life， at any time， or any length 
of time. To answer these questions， long-

term consideration in a more natural setting 

is needed in the future. 

Physiological variables 

The therapeutic e仔ectof interacting with 

a pet-type robot was observed in the lowest 

blood pressure during the second stress load 

task and in the cardiac rate immediately 

after the treatment. There is a time differ-

ence in effect appearance between two 

physiological responses， the lowest blood 

pressure and the cardiac rate. From this， the 

therapeutic effect induced by a pet-type ro-

bot may be immediately effective for cardiac 

rate. In contrast. the effect for the lowest 

blood pressure may arise when stress ap 

pears the next time， in dealing with stress 

when it is received 

The therapeutic effect was observed for 

the lowest blood pressure but not for the 

highest blood pressure. This difference is 

considered to be related to the function of 
the highest blood pressure and the lowest 

blood pressure. The highest blood pressure 
is mainly related to cardiac output， which is 

controlled by both the parasympathetic 

nerve and the sympathetic nerve. In con 

trast， the lowest blood pressure is related to 

vascular resistance. Vascular resistance 

changes wi th the length and thickness of 

blood vessels， their ability to expand， and 

the viscosity of blood， but this depends on 

each blood vessel and cannot be changed 

easily. Vascular resistance can thus only be 

adjusted by contracting and expanding 

blood vessels， which are controlled solely by 

the sympathetic nerve (Andreassi， 2000) 

The results that the highest blood pressure 

did not change and only the lowest blood 

pressure was reduced indicate that sympa-

thetic inhibition could be achieved but not 
parasympathetic activation. Hence， while it 

cannot be clearly stated that a relaxed con-

dition was reached， it is suggested that a 
reduction in the state of tension may have 

been achieved. 

However， the reduction of diastolic blood 
pressure in this research was very slight 
Although the effect was consistent with the 

positive effect observed in the reduction of 
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cardiac rate and psychological variables， 

care must be exercised not to generalize the 

results of this study. In the future， research 

must be accumulated in order to increase 

the reliability of the results. 

Moderator e釘ects
Persons with a stronger attachment to 

AIBO had a lower state-anxiety than those 

without such attachment. Furthermore， 

although the high-attachment condition 

yielded a significantly lower anxiety than 

the video condition， there was no significant 

difference between the low-attachment con-

dition and video conditions. Hence， this sug-

gests that a therapeutic e任ectcan be 0 b-

tained by persons who have an attachment 

to AIBO， in other words， by those who think 

AIBO is cute and like it， but persons who do 

not have such an attachment will have 
di伍cultyachieving a therapeutic effect. 
Participants who liked dogs had a larger 

reduction in the lowest blood pressure after 

treatment and rest (T2) than those who did 

not like dogs. Furthermore， the like dogs 

condition yielded a lowest blood pressure 

that was significantly lower than the video 

conditions， but no significant difference was 

observed between the do not like dogs con-

dition and the video conditions. This dem-

onstrates that it is di伍cultfor persons who 

do not like dogs to obtain a therapeutic 

effect from a pet-type robot. 

Stress load task score 

A therapeutic effect was not obtained for 

the stress load task score. This indicates 

that the therapeutic effect of a pet-type ro-
bot cannot improve performance through 
psychological and physiological effects. 

Possibility of robot therapy 

The study results have demonstrated that 

interacting with a pet-type robot reduces 
loneliness and state-anxiety psychologi-
cally， reduces cardiac rate physiologically， 

and even reduces the lowest blood pressure 
although not immediately. These results are 

similar to AA T / A research and indicate that 

a pet-type robot may have therapeutic 

effects just like real animals. However， a 

therapeutic effect could not be confirmed for 

self-esteem， degree of stress and fatigue， the 

highest blood pressure， and task score. 

Also， with regard to the moderator effect， 

it was shown that the therapeutic effect 
through interacting with AIBO differed ac-

cording to whether the participant liked 

dogs or had a high or low attachment to 

AIBO. These results are in agreement with 

points indicated by AA T / A. 

However， care must be taken as this study 

has the following limitations. First， this 

study only examined the short-term effect 

under specific conditions， such as an experi-

mental situation. If the interaction with a 

pet-type robot occurs in daily life， such as at 

hom巴，at any time， and whenever they want， 

the quantity and quality of the therapeutic 

effect may differ from the results of this 

study. Second， this study targeted only fe-

male university students， but the effect may 

be different if participants are male， chil-

dren， or elderly. Third， this study only used 

the pet-type robot AIBO as the stimulation 

material. Along with recent robot technol-

ogy， various types of robots have been de-

veloped and sold， and the therapeutic effect 

is expected to differ depending on the fea-

tures and characteristics of the individual 

robot. In order to clarify these points， long-

term， continuous research of the daily scene， 

consideration of various types of robots， and 

targeting participants with a wider range of 

attributes， are needed in the future 

REFERENCES 

Andreassi， ]. L. 2000 Psychoρhysiology: Human 
behavior and physiological resρonse. New 
Jersey: Lawrence Erlbaum Associates. 

Baun， M.， Bergstrom， N.， Langston， F.， & 

Thoma， L. 1984 Physiological effects of 
human/companion animal bonding. Nurs 
1ηg Reseαrch， 33， 126-129. 

Eddy， ].， I-Iart， L. A.， & Boltz， R. P. 1988 The 
effects of service dogs on social acknowl 
edgements of people in wheelchairs. ]our-
ηal 01 Psychology， 122， 39-45. 



M. KASHIBUCHI et a1.: Psychological and Physiological Effects of Robot Assisted Activity (29) 

Garrity， T. F.， Stallones， L.， Marx， M. B.， & ]ohn 

son， T. P. 1989 Pet own巴rshipand attach-

ment as supportive factors in th巴healthof 

the elderly. Anthrozoos， 3， 35-44 

Gun ter， B. 2005 Pets and people: The ρsychology 
01 pet 0ωnership. Wiley 

Han， ]. & Uchiyama， A. 2004 The e仔ectof odor 

presentation on immune function after 

stress loading. ]ournal 01 International 50-
ciety 01 Lile 1ηformαtioη5cience， 22(2)， 574-

579. 

]enkins， ]. L. 1986 Physio1ogical effects of pet-

ting a companion animal. Psychological Re-
ports， 58(1)，21-22. 

Katcher， A. H. & Beck， A. M. 1983 Neωρersρec-
tives on our lives with compαnioηαnimals. 
Philadelphia: University of Pennsylvania 

Press. 

Komaki K.， Hiyama N.， Ichimura A.， & Ma-

ruoka H. 2007 Effect of stress by Kra巴pe

lin's arithmetic test on oxidize stress. The 
bulletin 015αitαmαPrelectur.αlUηiversi砂， 9，
1-5. (in ]apanese) 

Kurosawa， K. 1992 The effects of s巴1f-

consciousness and self-esteem on confor 

mity to majority. The ]apanese ]ournal 01 
Psychology， 63， 379-387. (in ]apanese) 

Ochiai， y. 1983 Development of the Loneliness 
Scale by Ochiai (LSO). The ]apanese ]ournαJ 
01 Educαtionαl Psychology， 31， 332-336. (in 

]apanese) 

Shadish， W. R.， Cook， T. D.， & Campbell， D. T 

2002 Exρerimentalαnd Quasi-Exρeriment，αI 
Designs lor Generalized Cαusαl Inlerence. 
Massachusetts: Houghton Mifflin Com-

pany. 

Shibata， T.， Wada， K.， Saito， T.， & Tanie， K. 
2001 Robot Assisted Activity for senior 

p巴opleat day service center. Proc. 01 Int'l 
Conf onITM， 71-76 

Shimizu， H. & Imae， K. 1981 Development of 
the ]apanese version of State-Traite Anxi-

ety INVENTORY (for students). The j，αρα-
nese ]ournal 01 Educαtionαl Psychology， 26， 

62-67. (in ]apanese) 

Wada， K. Shibata， T. Saito， T.， & Tanie， K. 2004 

Effects of robot-assisted activity for el 

der1y people and nurses at a day service 

center， Proc. 01 the IEEE， 92(11)， 1780 

1788. 


	JJAP34-S_025
	JJAP34-S_026
	JJAP34-S_027
	JJAP34-S_028
	JJAP34-S_029
	JJAP34-S_030
	JJAP34-S_031
	JJAP34-S_032
	JJAP34-S_033

