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Abstract
Taiwan has entered the aged society in March 2018, meaning that more social and technological resources are needed to 
solve the problems related to the elderly’s companion service. Companion robots are considered a solution to effectively 
meet the elderly’s service needs for family escort. However, little is known about the elderly’s acceptance of companion 
robots. The purpose of this study is to explore the elderly’s acceptance of companion robots from the perspective of user 
factors. The research was carried out by a mixed method of interviews and questionnaires. Independent sample t test and 
one-way analysis of variance were used for analysis. The results showed that there were significant differences in the attitude 
and perceived usefulness of companion robots in terms of education level, living conditions, professional background and 
technical experience. The research found that the elderly living with parents, with master’s (or doctor’s) education, medical 
professional background and experience in the use of scientific and technological products expressed more positive attitudes 
in the responses to the items on the constructs of attitude and perceived usefulness, while the attitude of those with primary 
school education and humanities professional background, with no experience in scientific and technological products, was 
relatively negative. Research shows that the acceptance of companion robots by the elderly was affected to some extent by 
user factors. These findings can provide reference for robot designers, industrial designers and other researchers.
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1  Introduction

1.1 � The elderly in Taiwan

According to the World Health Organization report, the 
population around the world is ageing rapidly with the 
increase in people’s life expectancy and the decline of 
birth rate [1]. According to the Taiwan Population Estima-
tion Report [2], Taiwan entered an ageing society in 1993 
(with the elderly population accounting for more than 7% of 

the total population) and entered an aged society (with the 
elderly population accounting for more than 14% of the total 
population) in March 2018. Taiwan is expected to become 
a super-aged society (with the elderly population account-
ing for more than 20% of the total population) by 2026. At 
the same time, it is estimated that there will be only 50,000 
births in 2065 and the problem of super-replacement fer-
tility will be very serious. In addition, according to data 
from the Ministry of Health and Welfare, Taiwan, in 2015 
there were 183.851 foreign caregivers in Taiwan’s families 
[3], mainly from Southeast Asian countries such as Indone-
sia, Philippines and Vietnam. However, the population of 
Southeast Asia and other countries is also facing an ageing 
situation. This shows that Taiwan, where ageing and super-
replacement fertility are serious, will face the same shortage 
of labour as western countries.

Under the background of ageing, super-replacement fer-
tility and labour shortage in Taiwan, in order to solve the 
problem of labour shortage caused by ageing, we need not 
only more nursing service personnel but also more high-tech 
products [4], such as developing home intelligent solutions 
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including medical care and family companions [5]. In recent 
years, social robots such as companion robots have been 
regarded as an effective solution to meet the family service 
demand brought about by ageing, thus arousing the attention 
of academia and industry [6–8]. Therefore, it is of certain 
practical significance to study the Taiwan’s elderly’s accept-
ance of companion robots.

1.2 � The concept of companion robots

In Broekens et al. [9] and Robinson et al. [10], assistive 
robots for elderly were clearly divided into two categories, 
including rehabilitation robots and socially assistive robots. 
Rehabilitation robots are mainly devices that provide physi-
cal rehabilitation assistance to the elderly, such as intelligent 
wheelchairs [11]. Socially assistive robots are mainly robots 
that can communicate with users [9], including service-type 
robots and companion-type robots [9–11]. Service robots are 
auxiliary devices that assist, guide and remind elderly people 
in their daily life (such as eating and dressing) or going out 
for activities (such as navigation) in order to ensure the basic 
living needs and finally realize an independent and dignified 
life for the elderly [9]. Companion robots are robots that 
depend entirely on their own social ability [10]. Their main 
function is to improve users’ physical and mental health 
level [9], such as Paro, a robot resembling a seal. However, 
the boundary between service robots and companion robots 
is not very clear. Some robots can sometimes be either ser-
vice robots or companion robots, such as Aibo [9, 12].

Companion robots are machines that can understand and 
communicate in a manner similar to human communication 
(e.g. touch, hearing, etc.) [13]. They are usually designed 
to resemble pets and are presented in the form of animals, 
etc. and mainly used to improve the mental health of users 
[11]. Companion robots can also provide some help to the 
elderly, such as helping them remember appointments [14]. 
At the same time, some studies also argue that it is a good 
companion device [5, 14–18], which will help the elderly to 
live independently for a longer time and reduce their loneli-
ness [19]. The most representative companion robot is Paro, 
which is a seal-shaped bionic robot [20, 21], wrapped in 
white fur, with a weight of about 2.7 kg and size of about 
0.25 m. It was launched for sale in 2008 and was developed 
by the Institute of Intelligent Systems (ISRI) of the National 
Institute of Advanced Industrial Science and Technology 
(AIST), Japan [22]. Its main function is to provide psycho-
logical comfort, physiological activation, communication 
and company to the elderly [19]. Touch sensors and infrared 
sensors are embedded inside, which enable it to respond to 
changes in the external visual and auditory environment, 
move like seals and make cute sounds of young seals [9]. 
It has been widely used in the testing of applications and 
services for the elderly. For example, McGlynn et al. [23] 

used 30 senior citizens as research subjects. Through videos 
of senior citizens and Paro and semi-structured interviews, it 
was found that senior citizens think Paro is useful to them-
selves and others. Research shows that Paro may become 
one of the ways to provide social or emotional support for 
senior citizens. Robinson et al. [10] compared the robot Paro 
with the robot Guide in their study. Through the interactive 
experience of people with dementia, their families and medi-
cal staff, the study found that Paro increased their interaction 
with each other and the interaction between the elderly and 
the robot Paro, while the number of smiles and conversa-
tions was also significantly higher than that of Guide. They 
gave Paro a higher evaluation. The study found that Paro 
was more acceptable for patients, their families and their 
medical staff. In addition, Zsiga et al. [24] also conducted 
acceptance tests and evaluations of companion robots. They 
tested the use of companion robots for a total of 758 days 
with eight single elderly people in a real home environment. 
The acceptance and practicability of companion robots for 
single elderly people were tested from three aspects of satis-
faction, usability and reliability. The research found that the 
acceptance of robots by the subjects was very good, espe-
cially for those elderly people who had no computer experi-
ence before. The research shows that companion robots can 
become real partners in the elderly’s home life.

1.3 � The elderly’s acceptance of robots

At present, academic circles have conducted many studies 
on the users’ acceptance of robots. For example, Prakash and 
Rogers [25] studied the perception and attitude of the elderly 
towards robots through the similarity of robot faces with 32 
elderly people as the samples. Wu et al. [15] conducted a 
survey on the cognition and attitude of social robots among 
20 elderly people with mild cognitive impairment. They 
found that such robots are not of great significance to the 
people in their current physical condition for the time being, 
but may be helpful in the future. Chen et al. [26] studied 
the acceptance of robot partners among 16 healthy elderly 
people. They found that these people generally accept robot 
partners as useful and comfortable; however, the study was 
carried out in a controlled environment. Xu et al. [5] used 
prototype robots as experimental materials to study users’ 
needs and attitudes from the multi-generation perspective 
of the same family. It was found that family members of 
all ages hope that home robots could help with household 
chores. However, the study did not discuss the change of the 
attitude towards a robot due to the age difference of a single 
ethnic group. Cortellessa et al. [27] studied the acceptance 
of robots in Italy and Switzerland. The research shows that 
both Italians and Swedes want to have a robot for emergency 
use, although robots should not look like human beings. At 
the same time, Swedish interviewees also worry that they 
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may rely entirely on robots and lose their autonomy and 
independence.

The traditional view is that the elderly are unwilling, una-
ble or even afraid to use scientific and technological products 
[11], and even their attitude towards scientific and techno-
logical products such as robots decreases with the increase 
in their ages [28]. However, some studies show that when 
the elderly realize that scientific and technological products 
are convenient and useful, their acceptance of scientific 
and technological products will increase [29]. Broad Bent 
et al. [30] investigated the effectiveness of the robot iRobi 
in providing telemedicine care and in the satisfaction of the 
elderly. Twenty-five elderly people with chronic obstructive 
pulmonary disease said that robots did not bring about sig-
nificant changes in their lives, but they can improve adher-
ence to medication to a certain extent and increase their 
exercise. Meanwhile, the study of Mitzner et al. [31] found 
that the elderly are positive about the scientific and techno-
logical products currently being used. In addition, Smarr 
et al. [32] conducted a research on the priority and accept-
ance of assistive robot technology products in daily life tasks 
by 21 elderly people through questionnaires and structured 
interviews. The results show that the elderly people have 
higher acceptance of medical reminders, laundry and other 
help provided by robots, while they have lower acceptance 
of personal care assistance provided by robots, such as hair-
dressing. This finding has good reference value for the func-
tional development of follow-up robots.

The lack of user experience in product use may be one of 
the reasons why people feel “fear” about robots [33]. Koay 
et al. [34] stated that people’s acceptance of robots would 
gradually increase with the passage of time and the increase 
in product use experience. Czaja et al. [35] mentioned that 
users’ educational level and technical experience are also 
factors affecting their acceptance of new scientific and tech-
nological products. Older people may have more difficul-
ties in using technology equipment because of their lower 
educational level or less experience in using scientific and 
technological products than younger people who receive 
more education [36]. However, the study did not explore 
the impact of differences in educational level and technical 
experience among older people on their acceptance. At the 
same time, the concept of robots originated from outer space 
exploration, movies (such as Star Wars, Transformers), nov-
els and cartoons may also affect the way people interact with 
robots in real life and the degree of acceptance [11, 37]. 
The Almere Model is an acceptance model adapted from 
the Unified Theory of Acceptance and Use of Technology 
(UTAUT) [38]. The Almere Model was developed to test the 
acceptance of social assistance technology products by the 
elderly. Based on the implementation of non-physical tasks, 
the model found that age has a significant impact on the 
intention and attitude towards using social assistance robots 

for non-physical tasks, especially in the aspects of attitude, 
perceived usefulness, etc. However, the Almere Model does 
not take user factors such as education level and gender into 
consideration [39], and these factors should be considered 
as comprehensively as possible.

The research results show that acceptability is also a key 
determinant of users’ acceptance or rejection [40]. Accord-
ing to the above research, some robotic acceptance studies 
hardly take into account the important aspect of user factors. 
A few are only studied from the perspective of individual 
factors, considering only one or a very small number of 
demographic variables. In addition, little is known about 
the consideration of demographic variables such as profes-
sional background, occupation background and living condi-
tions. However, in real life, the elderly are affected by more 
user factors when buying or evaluating robot products. In 
addition, due to the differences between various regions and 
cultures, people in Taiwan and the rest of the world may also 
have different views and attitudes towards the same thing. 
Apart from Chang et al. [41] on robot users’ voice prefer-
ences in Taiwan, no research on robot users’ acceptance in 
Taiwan has been found, especially for the elderly. There-
fore, under the social background of Taiwan’s ageing, super-
replacement fertility and labour shortage, it is of practical 
significance to explore the acceptance of companion robots 
by Taiwan’s elderly people under the culture that is different 
from Japan, the USA and Germany. According to the above 
discussion, there are many factors that affect the acceptance 
of products by users, but this study only discusses the per-
spective of user factors. This study attempts to explore the 
individual attributes of user factors on the user acceptance 
of companion robots and the influence of user factors on 
elderly’s acceptance of companion robots. More specifically, 
this study intends to discuss the influences of educational 
level, professional background, occupation background, liv-
ing status, gender, age and experience in using scientific and 
technological products of elderly in Taiwan, on their accept-
ance of companion robots. The findings are expected to pro-
vide a comprehensive understanding of elderly’s acceptance 
of companion robots in Taiwan from the perspective of user 
factors, in order to offer targeted reference for the designers 
as well as the research and development institutions of com-
panion robots, and in turn, enhance the elderly’s acceptance 
of companion robots.

2 � Method

This study mainly includes two stages: semi-structured inter-
views in the early stage and a questionnaire survey in the 
later stage. The study site was Taipei, Taiwan. Interviewers 
and questionnaire respondents were all selected from public 
places such as MRT stations, parks, residential areas and 
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markets. The inclusion criteria for questionnaire respondents 
were local Taiwanese elderly, over 60 years old, and able to 
communicate with the researchers fluently. During the initial 
period of the interviews, the researchers found that although 
the elderly were willing to participate in the survey, when 
the researchers asked for their consent for photographic 
recording, they appeared to be hesitant. Thus, in order to 
protect the privacy of the participants, reduce their sense of 
defence and facilitate them to provide honest answers, all 
interviews and questionnaires were kept confidential, and no 
photographs were taken. Oral consent was obtained from the 
participants for both the semi-structured interviews in the 
first stage and the questionnaire survey in the second stage. 
The participants understood the motivation of the research 
and expressed their willingness to support the interview and 
research. Most of the participants accepted the facial tissues 
or pens we gave away free of charge.

2.1 � Semi‑structured interviews

In the early stage of this study, we conducted six semi-
structured interviews at Shuiyuan Market, Gongguan Sta-
tion, Daan Park Station, Zhongxiao Fuxing Station and Daan 
Forest Park in Taipei, Taiwan. The senior citizens who par-
ticipated in the interview ranged in age from 66 to 75, with 
an average age of 69.5 years, including four males and two 
females, with each interview lasting approximately 10 min. 
The interview was conducted around the following themes: 
(A) Do you know the companion robot? (B) Can you accept 
robots to accompany you? (C) Will you buy a companion 
robot someday in the future? (D) What user factors do you 
think should be considered in designing companion robots 
for elderly users? The preliminary results of semi-structured 
interviews provided some basis and reference for the design 
of the questionnaire in the second stage.

2.2 � Questionnaire survey

In order to evaluate the acceptance of robots by the elderly 
more comprehensively, besides the semi-structured inter-
view method in the first stage, this study also adopted the 
questionnaire survey method. In the design of the question-
naire items and options, we first sorted out the main answers 
according to the feedback from the early semi-structured 
interviews and extracted and summarized the keywords 
from the main answers, thus obtaining the information on 
the residential conditions, occupation, professional back-
ground, education, age and other demographic factors, as 
well as positive and negative acceptance attitudes of the 
elderly. Then, we referred to the personal factors such as 
educational level [42], technical experience [42, 43], gen-
der [44] and age [19], which affect the acceptance of robots 
by the elderly, as pointed out in the relevant literature. For 

example, Heerink [42], after playing a film to the subjects, 
conducted a questionnaire survey and found that gender, 
age, education and computer experience are four factors of 
relevance to the acceptance of robots by the elderly. Based 
on the above interviews and research findings, the topic 
selection for the personal user factor part of this research 
questionnaire was designed. Finally, reference was made 
to Almere Model, which is an acceptance model adapted 
from the Unified Theory of Acceptance and Use of Technol-
ogy (UTAUT) [38]. According to the Almere Model [38, 
45], attitude refers to positive or negative feelings about the 
application of technology. It is pointed out that the positive 
or negative attitude of users will affect their interaction with 
robots [38, 46], as well as their acceptance of robots [19, 
47]. It has a significant impact on the use intention and is 
a key factor affecting acceptance [38, 45, 47, 48]. Attitude 
and perceived usefulness are very important for predicting 
the acceptance of robots and technical products [45, 47] and 
are closely related to the acceptance theme of this study. 
In addition, in previous interviews, the elderly were more 
concerned with usefulness. Therefore, this study adopted 
the two constructs of attitude and perceived usefulness in 
the Almere Model, which have a particularly significant 
impact on acceptance. Each construct has three items, and 
the questionnaire items are shown in Table 1. During the 
survey, the participants used a 5-point Likert scale to score 
(1 = absolutely cannot accept, 5 = absolutely can accept). It 
should be pointed out that since the elderly did not have a 
neutral answer to the attitude of companion robots in the 
first-stage semi-structured interview, and there were some 
weak positive responses such as “may” and “should”, the 
middle option of this research questionnaire was set to “May 
accept”. It should also be noted that before the questionnaire 

Table 1   Questionnaire Items

a Item of the construct of attitude
b Item for the construct of perceived usefulness

Items

Gender
Age
Education level
Professional background
Occupation background
Living conditions
Technical experience
I think it’s a good idea to use the companion robota

The companion robot would make life more interestinga

It’s good to make use of the companion robota

I think the companion robot is useful to meb

It would be convenient for me to have the companion robotb

I think the companion robot can help me with many thingsb
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was filled in, the researchers explained to the participants 
the motive of the survey and gave them oral introduction of 
the companion robot. At the same time, the researchers sup-
plemented it with some simple body and facial expressions. 
(These actions are aimed at deepening the understanding 
of the elderly on the companion robot.) It is worth men-
tioning that during the survey, because some elderly people 
have poor eyesight, the researchers informed the partici-
pants orally of the questionnaire information, and then, the 
researchers filled in the answers on behalf of the participants 
according to their answers. A total of 148 valid question-
naires were collected in this survey, from 87 male and 61 
female respondents.

The data were analyzed by IBM SPSS Statistics version 
25. First of all, we calculated the reliability of the question-
naire Cronbach’s alpha [49]. The result shows that the score 

is 0.941, exceeding 0.7, thus indicating a high reliability. 
At the same time, we also calculated Cronbach’s alpha of 
the reliability of a single construct, and the internal con-
sistency reliability of the attitude scale (α = .861) and per-
ceived usefulness scale (α = .893) was also high. Then, we 
made descriptive statistics such as mean and percentage and 
applied independent samples t tests and one-way analysis of 
variance method.

3 � Results

3.1 � Semi‑structured interview results

In the six semi-structured interviews, the researchers 
conducted four question interviews with senior citizens. 

Table 2   Summary of interview themes and main answers

Themes Main answers Keywords

Do you know the companion robot? “It seems that I have heard of it” (Female, age 
66)

“I have seen it on TV” (Male, age 75)
“Never heard of it” (Male, age 68)

On TV (product promotion approach)

Can you accept robots to accompany you? “I can’t accept it because I prefer the company 
of my children” (Male, age 75)

“I am a doctor, and I think companion robots 
are very important to my patients. Of course, 
I also need similar companion products, so 
my patients and I can accept them” (Male, 
age 68)

“I don’t have any children with me right now. 
If I have a robot with me, I may accept 
it, because then I might not be so lonely” 
(Female, Age 71)

“I may accept a robot, but my wife will defi-
nitely not accept it” (Male, age 69)

Doctors, patients (occupational conditions)
Without children as companions,
Loneliness
Cannot accept
Very important
Very much needed
Can accept
May accept
Absolutely cannot accept

Will you buy a companion robot someday in 
the future?

“I will buy it, as I want to experience this 
amazing robot” (Male, age 68)

“I will consider buying it for my wife and par-
ents so as to better accompany them, because 
I visit them once a week at my parents’ 
house” (Male, age 69)

“I’m only 66 years old now, and I won’t buy a 
robot to accompany me. When I’m 80 years 
old, I am likely to purchase it if necessary 
(Female, age 66)

Once a week
Parents’ home (living condition)
66 years old, 80 years old (different ages)
Spouses, parents (product users)
Will purchase
May purchasing
Will not purchase
Likely to purchase

What factors do you think should be considered 
in designing robots for the elderly?

“They must satisfy our preferences before we 
can accept them” (Female, age 71)

“My wife has poor eyesight and is not very 
literate. I hope they can consider more similar 
situations” (Male, age 69)

“I am a mechanical major, and I hope the com-
panion robot can make us feel the magic of 
mechanical structure” (Male, age 75)

“I hope they can think more about the needs of 
old people like us. For example, my wife likes 
small animals and she will be very happy to 
see them” (Male, age 68)

Illiterate (education)
Mechanical specialty (professional situation)
Small animals (product modelling)
Wife (gender),
Preference,
Mechanical structure.
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Table 2 lists the themes of the interviews and the main 
answer records. In the interviews, the researchers made 
a summary record of the main answer contents based on 
the senior citizens’ answers, taking into account the envi-
ronmental characteristics of the interview sites and time 
needed for the senior citizens, and further extracted key-
words based on these answer records, as shown in Table 2. 
In the interview answer to the question “Do you know the 
companion robot?”, we mainly got the answers of “Yes, I 
have heard of it” and “No, I have never heard of it”. Inter-
viewers who answered that they had heard of companion 
robots said they had seen it mainly from TV and other 
media. In this regard, we further extracted the keyword 
“product promotion approach”. In the question “Can you 
accept robots to accompany you?”, the interviewee mainly 
considered his or her current living condition, occupation 
and others (such as patients) and expressed his or her atti-
tude. For example, one of the male interviewees said he 
could not accept it, and he preferred the company of his 
children. From the question “Will you buy a companion 
robot someday in the future?”, the researchers obtained 
information about age, living conditions and so on. In 
the interviewee’s answer, the elderly people answered 
that they will buy mainly out of curiosity or think that 
they will only consider buying when they are older and 
in need. Regarding the question “What user factors do 
you think should be considered in designing companion 
robots for elderly users?”, a lot of interesting informa-
tion about the interviewees was obtained. For example, 
a 68-year-old male hopes to consider his wife’s prefer-
ence for small animals when designing robots. Another 
69-year-old male said his wife has poor eyesight and 
cannot read very well and hopes to take their situation 
into consideration if a robot is designed for them. Based 
on the interview records at this stage, we sorted out and 
summarized the key information such as occupation, liv-
ing conditions, different ages, product users, professional 
conditions, education, gender, product modelling and 
product promotion channels as indicated in Table 2. In 
addition, in these six interview records, the researchers 
also recorded and extracted some answers about attitudes 
in the answers to the question “Can you accept robots to 
accompany you?”; mainly “Cannot accept”, “Very impor-
tant”, “Very much needed”, “Can accept”, “May accept” 
and “Absolutely cannot accept”, divided into two types 
of attitudes, negative and positive. Among the answers to 
the question “Will you buy a companion robot someday in 
the future? answers like “Will purchase”, “May consider 
purchasing”, “Will not purchase” and “Likely to purchase” 
were mainly extracted. The six interview answers at this 
stage and their keywords provided an important reference 
for the follow-up questionnaire.

3.2 � Questionnaire survey results

We investigated the elderly’s acceptance of companion 
robots from the user factor, mainly including the aspects of 
attitude and perceived usefulness. The specific questionnaire 
results are as follows.

3.2.1 � Respondents

A total of 148 valid questionnaires were collected in this 
survey. In terms of social demography, there were 87 male 
(58.8%) and 61 female respondents (41.2%). The propor-
tion of males is slightly higher than that of females. The 
age is mainly between 60 and 69 years old, with 21 (14.2%) 
over 80 years old. In terms of educational level, 26 (17.6%) 
have primary school education, 27 (18.2%) have junior high 
school education, 29 (19.6%) have high school (or higher 
vocational school) education, 40 (27%) have undergraduate 
(or junior college) education, and 26 (17.6%) have master (or 
doctor) education. In terms of living conditions, 23 (15.5%) 
elderly people live alone, 68 (45.9%) with their spouses, 24 
(16.2%) with their children, 17 (11.5%) with their parents 
and 16 (10.8%) with their children and parents. In terms of 
professional background, 18 (12.2%) have medical profes-
sional background, 39 (26.4%) have humanistic professional 
background, 26 (17.6%) have engineering professional back-
ground, 40 (27%) have science professional background, 
and 25 (16.9%) have other professional background. At the 
same time, statistics were also made on their current (or 
pre-retirement) occupation backgrounds, mainly including 
education 34 (23%), military 9 (6.1%), civil servants 34 
(23%), service staff 40 (27%) and production and technical 
staff 31 (20.9%). In addition, 129 (87.2%) of the elderly had 
experience in using scientific and technological products 
and 19 (12.8%) had no experience in using scientific and 
technological products.

3.2.2 � Attitude towards companion robot

We calculated the average score of items to obtain the scores 
of attitude and perceived usefulness and then conducted 
independent sample t test. The results show that there are 
significant differences in attitude among the elderly with 
different scientific and technological experiences, with 
t(146) = − 2.19, p = 0.030. The attitude of the elderly with 
scientific and technological experience to companion robots 
(M = 2.59, SD = 0.968) is better than that of the elderly 
without scientific and technological experience (M = 2.07, 
SD = 1.016), as shown in Table 3. In our survey, most of 
the elderly (87.2%) think they have experience in using 
scientific and technological products. Among them, 25 
(19.4%) expressed an acceptable and totally acceptable atti-
tude towards “I think it’s a good idea to use the companion 
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robot”, while 32 (24.8%) of the elderly chose a “may accept” 
attitude. The majority (78.9%) of the elderly who have no 
experience in the use of scientific and technological products 
expressed unacceptable and totally unacceptable negative 
attitudes towards them. In addition, nearly half (48%) of 
those with scientific and technological experience expressed 
the positive attitude of “may accept, can accept or abso-
lutely can accept” in the reply of the item “The companion 
robot would make life more interesting “. The elderly with 
no experience in science and technology did not express the 
attitude of “absolutely can accept”, but the proportion of 
them choosing “may accept or can accept” reached 31.6%.

We used the one-way analysis of variance test method, 
and the analysis results are shown in Table 4. The results 
show that there is a significant difference in attitude con-
struct among the elderly with different living conditions 
(F (4, 143) = 2.62, p = 0.038 < 0.05). Bonferroni’s post hoc 
test shows that the elderly people living with their parents 
(M = 3.24, SD = 1.01) had a significantly higher acceptance 
attitude towards robots (p = 0.029) than those living with 
their spouses (M = 2.44, SD = 0.88). There was no signifi-
cant difference between those elderly living with their par-
ents and living alone (p = 0.12) and no significant difference 

between those living with their parents and those living with 
their children (p = 0.056). The results show that nearly 80% 
(76.5%) of the elderly living with their parents have chosen 
the positive attitude of “absolutely can accept, can accept or 
may accept” to the item “The companion robot would make 
life more interesting”, while 43.4% of the elderly living 
alone have chosen a similar attitude. However, 66.6% of the 
elderly people living with their children expressed the nega-
tive attitude of “absolutely cannot accept or cannot accept”. 
Less than 20% of the elderly people living with their parents 
expressed the negative attitude of “cannot accept or abso-
lutely cannot accept” to the item “It’s good to make use of 
the companion robot”, while such an attitude exceeded 50% 
of the elderly in most other living categories.

The research results show that there were significant dif-
ferences in the attitude towards companion robots among 
different professional backgrounds (F (4, 143) = 4.22, 
p = 0.003 < 0.05). The Bonferroni’s post hoc test showed 
that the attitude towards companion robots among the sen-
ior citizens of medical specialty (M = 3.13, SD = 1.13) was 
significantly higher (p = 0.006) than that of science specialty 
(M = 2.19, SD = 0.78), also significantly (p = 0.037) higher 
than humanities specialty (M = 2.33, SD = 0.94), see Table 4. 

Table 3   T-test of scientific 
and technological experience 
on attitude and perceived 
usefulness

Construct M (SD) dt t p

Have experience
(N = 129)

No experience
(N = 19)

Attitude 2.59 (0.968) 2.07 (1.016) 146 − 2.189 0.030
Perceived usefulness 2.61 (0.978) 2.09 (0.908) 146 − 2.202 0.029

Table 4   ANOVA of user 
factors in attitude and perceived 
usefulness

Dependent variable Source SS df MS F p ηp
2

Attitude Living conditions 9.759 4 2.440 2.616 0.038 0.068
Error 133.355 143 0.933
Corrected total 143.114 147
Professional background 15.124 4 3.781 4.224 0.003 0.106
Error 127.990 143 0.895
Corrected total 143.114 147
Educational levels 9.590 4 2.397 2.568 0.041 0.067
Error 133.524 143 0.934
Corrected total 143.114 147

Perceived usefulness Living conditions 0.905 4 0.226 2.551 0.042 0.067
Error 12.679 143 0.089
Corrected total 13.584 147
Professional background 1.638 4 0.409 4.900 0.001 0.121
Error 11.946 143 0.084
Corrected total 13.584 147
Educational levels 10.072 4 2.518 2.733 0.031 0.071
Error 131.739 143 0.921
Corrected total 141.811 147
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The study found that regarding the item “I think it’s a good 
idea to use the companion robot”, the proportion of the 
elderly with medical professional background who chose 
the positive attitude of “absolutely can accept, can accept 
or may accept” reached 66.6%, the proportion of the elderly 
with science professional background was only 25%, and 
the proportion of the elderly with humanities professional 
background was only 25.9%. The study also shows that for 
the item “The companion robot would make life more inter-
esting”, the proportion of senior citizens with medical pro-
fessional backgrounds expressing positive attitudes of “may 
accept, can accept or absolutely can accept” reached 33.3%, 
33.3% and 5.6%, respectively, while the proportion of sen-
ior citizens with science professional backgrounds in these 
attitudes was 30%, 2.5% and 0.0%.

The results also showed that there were significant dif-
ferences in attitude construct among the elderly with dif-
ferent education levels (F (4, 143) = 2.57, p = 0.041 < 0.05), 
as shown in Table 4. LSD post hoc comparison indicated 
the acceptance of the elderly with master’s (or doctor’s) 
education (M = 2.90, SD = 1.07) was significantly higher 
(p = 0.011) than that of the senior citizens with primary 
school education (M = 2.21, SD = 0.86) and also significantly 
higher (p = 0.015) than the senior citizens with secondary 
school education (M = 2.25, SD = 1.06). In addition, the 
acceptance attitude of the senior citizens with undergradu-
ate education (M = 2.70, SD = 0.90) was also significantly 
higher (p = 0.044) than the senior citizens with primary 
school education. The results show that 18 (69.3%) of the 
senior citizens with primary school education expressed 
the negative attitude of “absolutely cannot accept or cannot 
accept” in terms of the acceptance degree of the item “The 
companion robot would make life more interesting”. How-
ever, only 15 (37.5%) of the senior citizens with bachelor’s 
degree (or college degree) and only 10 (38.5%) senior citi-
zens with master’s degree (or doctor’s degree) have chosen 
the negative attitude of “absolutely cannot accept or cannot 
accept”. In addition, 15 (51.7%) senior citizens with high 
school (or higher vocational school) education have chosen 
the negative attitude “cannot accept”.

3.2.3 � Acceptance of perceived usefulness of companion 
robots

The results of the independent sample t-test analysis, as 
shown in Table 3, indicate that there were significant dif-
ferences in the acceptance degree of perceived usefulness 
among the elderly with different scientific and technologi-
cal experiences, with t (146) = − 2.20, p = 0.029. The degree 
of acceptance of perceived usefulness of companion robots 
(M = 2.61, SD = 0.978) for the elderly with scientific and 
technological experience was higher than that for the elderly 
without scientific and technological experience (M = 2.09, 

SD = 0.908). Nearly, 30% of the senior citizens with scien-
tific and technological experience chose “may accept” when 
answering the item “I think the companion robot is useful 
to me”. The proportion of choosing “can accept or abso-
lutely can accept” was also 19.4%, far higher than the 5.3% 
of the senior citizens without scientific and technological 
experience.

Since the data did not conform to the homomorphic 
hypothesis of the variance, an attempt was made to con-
vert the original score into an open root sign. After con-
version, it conformed to the homomorphic hypothesis. 
One-way analysis of variance was used to analyze the effect 
of living conditions on the construct of perceived useful-
ness. The results are shown in Table 4. The results showed 
that there were significant differences in perceived useful-
ness among different living conditions (F (4, 143) = 2.551, 
p = 0.042 < 0.05). Bonferroni’s post hoc test indicates that 
the elderly living with their parents (M = 1.78, SD = 0.32) 
scored significantly (p = 0.022) higher in perceived useful-
ness than the elderly living with their spouses (M = 1.53, 
SD = 0.27), while there was no significant difference with 
other living types. The results show that the proportion of 
elderly people living with their parents who expressed a pos-
itive attitude towards the item “I think the companion robot 
is useful to me” was 70.6%, of which those expressing the 
attitude of “absolutely can accept” scored the highest among 
all living types, accounting for 17.6%, while most (61.8%) 
elderly people living with their spouses chose the negative 
attitude of “absolutely cannot accept” or “cannot accept”. In 
addition, in the reply of “it would be convenient for me to 
have the companion robot”, 23.5% of the elderly living with 
their parents chose “absolutely can accept”, while none of 
the elderly living with their children expressed this attitude. 
More than half of the senior citizens living with their chil-
dren expressed the negative attitude of “absolutely cannot 
accept or cannot accept”. Also, it is worth mentioning that 
among the senior citizens living with their spouses, 24 and 
23 chose the attitude of “cannot accept” and “may accept”, 
respectively.

At the same time, because the data did not conform to the 
homomorphic hypothesis of the variance, the original score 
was tried for square root conversion, and after conversion, it 
conformed to the homomorphic hypothesis. One-way analy-
sis of variance was used to analyze the effect of professional 
background on perceptual usefulness construct. The results 
are shown in Table 4. There were significant differences in 
perceived usefulness between different professional back-
grounds (F (4, 143) = 4.900, p = 0.001 < 0.05). Bonferroni’s 
post hoc comparison indicates that the average value of per-
ceived usefulness (M = 1.73, SD = 0.36) of senior citizens 
with medical professional background was significantly 
higher (p = 0.020) than that of senior citizens with science 
professional background (M = 1.48, SD = 0.23). It was also 
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significantly (p = 0.015) higher than that of the senior citi-
zens with humanities background (M = 1.47, SD = 0.30). 
In addition, the average value of the senior citizens with 
engineering background (M = 1.68, SD = 0.29) was signifi-
cantly (p = 0.040) higher than that of the senior citizens with 
humanities background (M = 1.47, SD = 0.30). The research 
showed that for the item “It should be accepted for me to 
have the companion robot”, the proportion of the elderly 
with medical professional background who chose “may 
accept, can accept or absolutely can accept” was 72.2%, far 
higher than the proportion of 40% with science professional 
background and 41.1% with humanities professional back-
ground. Similarly, the degree of acceptance of “I think the 
companion robot can help me with many things” among 
the senior citizens with medical professional background 
was significantly higher than that of the senior citizens with 
humanities and science professional background. There were 
7 (38.9%) senior citizens with medical professional back-
ground who can accept this item. However, there was no 
senior citizen with a major in science accepting this item. 
The proportion of senior citizens with a major in science 
who chose “cannot accept” was 47.5% higher than that of 
senior citizens with a major in medicine, which was 16.7%.

The results also showed that there were significant differ-
ences in perceived usefulness among the elderly with differ-
ent educational levels (F (4, 143) = 2.73, p = 0.031 < 0.05). 
LSD post hoc comparison showed that the acceptance atti-
tude of the elderly with master’s (or doctor’s) education 
(M = 2.97, SD = 1.13) was significantly (p = 0.009) higher 
than that of the elderly with primary school education 
(M = 2.27, SD = 0.75) and significantly (p = 0.023) higher 
than that of the elderly with secondary school education 
(M = 2.37, SD = 1.06), which was also significantly (p = 0. 
015) higher than the senior citizens with high school edu-
cation (M = 2.33, SD = 1.00). There was no significant dif-
ference between the undergraduate education (M = 2. 72, 
SD = 0. 86) and the senior citizens with master (or doctor) 
education (p = 0.288). For the acceptance of the item “I 
think the companion robot is useful to me”, data show that 
11 (42.3%) of the senior citizens with master’s degree (or 
doctor’s degree) expressed a positive attitude “may accept”, 
3 (11.5%) expressed the attitude “can accept”, 4 (15.4%) 
expressed a positive attitude “absolutely can accept”, while 
only 9 (34.6%) of the senior citizens with primary school 
degree expressed an attitude of “may accept”, while the 
rest all expressed the negative attitudes “cannot accept” 
or “absolutely cannot accept”. In addition, more than half 
(62.9%) of the senior citizens with junior high school educa-
tion also chose the negative attitudes of “cannot accept” or 
“absolutely cannot accept”.

Among the factors of gender, age and occupational back-
ground, according to the test analysis, it was found that the 
elderly in each group did not show statistically significant 

differences in the acceptance of the related issues of atti-
tude and perceived usefulness of companion robots, but their 
acceptance of some issues also deserves our attention. For 
example, the proportion of men and women expressing the 
attitude “cannot accept” in the answers to all questions posed 
by the aspects of attitude and perceived usefulness exceeded 
1/3 of the category, some even as high as 50%, while the pro-
portion of people choosing “absolutely can accept” was less 
than 10% of the category. The responses of the elderly with 
various occupation backgrounds to these questions were 
mainly concentrated on “cannot accept” and “may accept”. 
In addition, it is worth mentioning that more than 10% of 
the elderly over 80 years old have chosen “absolutely can 
accept” in the statements “I think the companion robot can 
help me with many things”, “I think the companion robot is 
useful to me”, “The robot will make life more interesting” 
and “I think it’s a good idea to use the companion robot”.

4 � Discussion

Due to the increase in the number of elderly people in Tai-
wan and the serious problem of low birth rate, the demand 
for accompanying and nursing the elderly is increasing grad-
ually. High-tech products such as robots have great potential 
in helping the elderly to complete basic tasks and improving 
emotions. However, people know little about the acceptance 
of companion robots by the elderly in Taiwan. This study 
attempted to understand the elderly’s acceptance of compan-
ion robots from the perspective of user factors. The results 
show that there were significant differences in the attitude 
and perceived usefulness of companion robots among the 
factors of education, living conditions, professional back-
ground and technical experience. The study shows that these 
user factors affected the elderly’s acceptance of companion 
robots to a certain extent. Therefore, when designing com-
panion robots for the elderly, the user factor is a factor that 
the robot designer needs to fully consider in the research and 
development process.

Attitude is the key aspect that affects users’ acceptance 
of robots [45, 47]. The attitude aspect in the Almere Model 
includes three important test items related to attitudes. 
Understanding users’ attitudes through these items is very 
meaningful to understand their acceptance of scientific and 
technological products. Perceived usefulness is the key fac-
tor that affects users’ acceptance [45, 47] and willingness 
to use [50]. The Almere Model also includes issues related 
to perceived usefulness. Studying the acceptance degree of 
user factors in these aspects and items is helpful to under-
stand the acceptance degree of elderly people for companion 
robots.

As pointed out earlier, technical experience is very impor-
tant to the acceptance of users, and it is necessary to consider 
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[51]. The study found that there were significant differences 
in the constructs of attitude and perceived usefulness among 
the elderly with different scientific and technological expe-
riences. The study showed that the attitudes of the elderly 
who had experience in scientific and technological products 
scored significantly higher than those of the elderly who 
had no scientific and technological experience in terms 
of statements such as “I think it’s a good idea to use the 
companion robot”, “The companion robot would make life 
more interesting” and “The companion robot would make 
life more interesting”. For example, regarding the statement 
“The companion robot would make life more interesting”, 
48% of the senior citizens with scientific and technologi-
cal experience expressed positive attitudes of “may accept”, 
“can accept” or “absolutely can accept”, while none of the 
senior citizens without scientific and technological experi-
ence expressed the attitude of “absolutely can accept”. How-
ever, the proportion of elderly people who had no experi-
ence in science and technology expressing that they “may 
accept” or “can accept” also reached 31.6%, which shows 
that these people agree that companion robots can make life 
more interesting. However, the majority (78.9%) of elderly 
people who had no experience in using science and tech-
nology products expressed the negative attitudes of “cannot 
accept” or “absolutely cannot accept” to the statement “I 
think it’s a good idea to use the companion robot”. Apart 
from their lack of experience in the use and guidance of 
relevant products and technologies, these negative attitudes 
may also be due to their fear of trying new things and their 
failure to realize their real demand for the use of scientific 
and technological products [52, 53] and may also be due to 
their failure to experience these scientific and technological 
products and their failure to feel the satisfaction brought 
about by these scientific and technological products [31]. 
However, if these participants who did not have scientific 
and technological experience can have more opportunities 
to understand and be familiar with robots, their acceptance 
should be improved. Beer et al. [54] conducted a compara-
tive study on the changes in the acceptance attitude of the 
subjects before and after familiarizing the subjects with 
the demonstration and operation of the robot’s home func-
tions. The study found that people’s cognition of robots has 
changed. Especially regarding the perceived usefulness of 
the robot function, the study also pointed out that the par-
ticipants’ perception of product usefulness is also one of the 
main aspects that affect the degree of acceptance, and the 
changes of this condition are largely based on the partici-
pants’ experience of scientific and technological products.

According to Cortellessa et al. [27], elderly people liv-
ing with their spouses are more likely to accept companion 
robots than those living alone, because they think robots 
are of great help to personal safety and as daily medica-
tion reminders. However, our research showed that those 

elderly people living with their parents were more receptive 
to companion robots than those living with their spouses. 
For example, in the answer to the statement “ The compan-
ion robot would make life more interesting”, 66.6% of the 
senior citizens living with their children expressed the nega-
tive attitude of “absolutely cannot accept or cannot accept”, 
while 76.5% of the senior citizens living with their parents 
expressed the positive attitude of “absolutely can accept, can 
accept or may accept”. Elderly people who live with their 
parents play the role of a son (daughter). At the same time, 
they are also a member of the group of elderly people. They 
may think more from the perspective of their parents’ needs. 
Therefore, we may clearly know that elderly people with dif-
ferent living conditions may consider their spouse, parents, 
children and other family members as some factors in their 
choice of companion robots besides their own needs, just as 
the elderly people answered in the interview.

Giuliani et al. [55] conducted a questionnaire survey on 
123 elderly people living in Rome, Italy. The results showed 
that education level is related to people’s acceptance of tech-
nical solutions to everyday problems, and people’s enthusi-
asm will also decrease with age. However, the focus of that 
research was to understand the technical acceptance level of 
elderly people in daily family activities. Therefore, the study 
did not conduct a more in-depth discussion on the users’ 
attitudes towards robots due to the difference in educational 
level. Our research showed that there were significant dif-
ferences in the attitude and perceived usefulness of com-
panion robots among the elderly with different educational 
levels. For example, the positive attitude of the elderly with 
primary school education to the statement “The companion 
robot would make life more interesting” was significantly 
lower than that of the elderly with undergraduate, master’s 
and above educational levels. The above research results are 
consistent with the research results of Scopelliti, Giuliani 
and Fornara [53], that is, the elderly who have only received 
primary education have more negative attitudes towards 
companion robots than the elderly who have received higher 
secondary and higher education. Our research shows that the 
level of education is also an important factor affecting the 
elderly’s attitude and perceived usefulness towards compan-
ion robots. The elderly’s acceptance of companion robots 
increases with the increase in education level.

In the design of robot products, it is necessary to fully 
consider the occupation background attribute and profes-
sional background of product users, because these two fac-
tors are also important factors that affect users’ attitudes. 
According to our limited investigation, there is little research 
on the impact of users’ occupation background and profes-
sional background on their attitudes towards robots. Our 
research results indicate that senior citizens with medical 
professional backgrounds showed the most positive atti-
tude towards companion robots, while senior citizens with 
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science and humanities professional backgrounds had sig-
nificantly lower acceptance of robots than senior citizens 
with medical professional backgrounds. For example, for the 
statement “I think it’s s a good idea to use the companion 
robot”, the proportion of senior citizens with medical profes-
sional background who had the positive attitudes “absolutely 
can accept”, “can accept” or “may accept” reached 66.6%, 
far higher than the proportion of 25% with science profes-
sional background and 25.9% with humanities professional 
background. In addition, there is no statistically significant 
difference in the analysis of the results of the questionnaire 
survey for various occupational background factors. Accord-
ing to previous interviews, however, because of their medi-
cal care work, they understand more about the shortage of 
existing human and medical resources and the significance 
of the robot companion, so they are more likely to have a 
favourable impression on the robot companion than users of 
other professions. Just like a 68-year-old male elder said in 
an interview, “I am a doctor. I think companion robots are 
very important to my patients. Of course, I also need similar 
companion products, so I can accept them”. Similarly, to the 
robot attitude study conducted by Turja et al. [56] on men 
and women representing Finland’s medical profession, the 
results show that men’s attitude is the most positive, while 
women’s general attitude is also more positive: They all hold 
a positive attitude.

Our research shows that the proportion of men and 
women expressing the attitude “cannot accept” in the 
answers to all the statements regarding the aspects on atti-
tudes and perceived usefulness exceeded 1/3 of the catego-
ries in which they were. Although there were no statistically 
significant differences in the acceptance of the related items 
between the attitude and perceived usefulness of companion 
robots among the elderly in different genders, age groups 
and occupational background groups, the basic descriptive 
statistical results show that they are still somewhat unfa-
miliar with, or even strange with, the novelty of compan-
ion robots, though there are also some curiosities that lead 
to the attitude of “may accept”, which is why this study is 
more valuable. In addition, the positive attitude of the over 
80 years old towards “The companion robot would make life 
more interesting” and other issues also reflects their needs 
and desires for companion robots, which is consistent with 
the findings of research on living conditions. That is, the 
elderly people living with their parents are obviously more 
positive in their attitude towards accepting the robot and its 
perceived usefulness than the elderly people in other living 
conditions. Most of them have shown the positive attitudes 
of “absolutely can accept”, “can accept” or “may accept”. 
This may be because the elderly people living with their 
parents may also have parents aged over 80 years old. Of 
course, this interesting problem needs further investigation 
and verification.

5 � Conclusions

Companion robots have great potential in helping the 
elderly to improve their health and quality of life. The 
design and use of robots in the future will depend on peo-
ple’s acceptance of them and the ability of robots to meet 
the needs of the elderly [57]. Therefore, a clear under-
standing of the elderly users’ attitude towards robots can 
ensure a higher acceptance of robots in the future. This 
study attempted to understand the elderly’s acceptance of 
companion robots from the perspective of user factors. 
The main purpose of the study is to explore the impact of 
the education level, professional background, occupational 
background, living conditions, gender, age and the experi-
ence in using scientific and technological products on the 
acceptance of the elderly users of companion robots. The 
research results can provide some valuable references for 
robot designers in the subsequent design and development 
of companion robots and ultimately improve the elderly’s 
acceptance of companion robots.

The results showed that there were significant differ-
ences in the attitude and perceived usefulness of com-
panion robots in terms of educational level, living condi-
tions, professional background and technical experience. 
The research showed that these user factors affected the 
acceptance of companion robots by the elderly to a cer-
tain extent. The research shows that those elderly living 
with parents with a master’s (or doctor’s) education, with 
medical professional background and experience in the use 
of scientific and technological products, expressed more 
positive attitudes regarding the constructs of attitude and 
perceived usefulness, while those with primary school 
education, no experience in scientific and technological 
products and science and humanities professional back-
ground showed relatively negative attitudes. The results 
also showed that gender, age and occupational background 
had no statistical significance in attitude and perceived 
usefulness. The results show that the acceptance of com-
panion robots by older people was affected to some extent 
by user factors. The findings of this study are helpful for 
designers to understand the elderly’s acceptance of com-
panion robots from the perspective of user factors. The 
research results should be fully considered by designers 
during the design and development stage of companion 
robots, so as to design companion robots that can meet 
the characteristics and needs of all kinds of elderly and 
allow them to accept their use and improve the quality of 
life of elderly users.

This study has the following aspects of novelty. First, 
the participants were all elderly living in Taiwan. Until 
now, the elderly on Taiwan have only been individual 
research subjects in related research [41]. Previous studies 
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on the elderly were mainly carried out in the USA [39, 
58], Europe [24, 59, 60] and other regions. Therefore, 
this study helps robot researchers to better understand 
the attitude of the elderly. Then, this study conducted 
the research on robots for the elderly from a relatively 
complete perspective of user factors, which is different 
from the previous studies conducted from the perspective 
of individual factors [61, 62]. This helps researchers and 
designers to better understand the relevant factors that 
affect the elderly’s acceptance of robots. Second, the type 
of robot discussed in this study is the companion robot, 
which is different from other types of robots such as res-
taurant service robot [63] and teaching assistant robots 
[50]. Finally, this study adopted the method of combin-
ing semi-structured interview with questionnaire survey, 
which is different from the research of single method in the 
existing researches [51]. The results of this study will also 
provide some references for industrial designers, engineers 
and related researchers.

However, our research also has some limitations. First of 
all, the interviewees and the initial questionnaire answers 
were all from Taipei, Taiwan, which to some extent limits 
the general applicability of our research results to other cities 
or countries. In future research, our scope will be expanded 
to other regions or countries, and at the same time, it may 
be a topic worthy of discussion to try to make a compara-
tive study of the elderly in Taiwan and other countries or 
cities. This will involve factors such as regional culture and 
is a challenging topic. Moreover, our research object has not 
been specifically targeted at those elderly people with mobil-
ity difficulties. In subsequent research, it may be possible to 
specifically study these elderly people, because it is of great 
social significance to carry out relevant research on this user 
group. Second, in the second stage of questionnaire option 
design, the researchers mainly referred to the positive and 
negative answers to the robot attitude of the elderly people 
in the semi-structured interview in the first stage and did 
not include the option of neutral attitude, which may have a 
certain influence on the research results. However, this does 
not affect our understanding of the acceptance of the elderly, 
and active (positive) and passive (negative) attitudes and 
feelings are exactly an interpretation of the attitude dimen-
sion in the Almere Model [38, 45]. Also, just as in the study 
of Beer et al. [64], there were only positive and negative 
options for attitudes in the questionnaire with odd numbers. 
Then, the difference in the sample size of each group of user 
factors may affect our research results. For example, the sta-
tistical analysis results between the elderly with experience 
in using scientific and technological products (large sample 
size) and the elderly without experience in using scientific 
and technological products (small sample size) may affect 
the accuracy of the research results due to the difference in 
sample size between the two groups. In subsequent research, 

we can try to solve such problems by increasing the sample 
size. Finally, we did not participate in the whole research 
process with the companion robot in kind. Participants’ 
understanding of the companion robot mainly depended on 
the researchers’ verbal and physical descriptions before the 
questionnaire was started. This may lead to the deviation of 
the elderly’s feelings and understanding of the companion 
robot, thus affecting the results of the research. However, for 
research regarding advanced science and technology prod-
ucts such as robots, there were also some works that did 
not involve in kind in the past. For example, Ezer et al. [51] 
only used the form of mailed questionnaire, which allowed 
participants in Downtown Atlanta, Georgia, USA, and its 
surrounding areas to complete the entire questionnaire on 
the willingness of making machines perform tasks based on 
their own imagination.
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