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Abstract. With ageing, older people’s need for assistive technology is
increasing. Older people’s emotional responses towards assistive technology is
not fully understood. The present study is aiming to understand older Hong Kong
people’s emotions elicited by using assistive technology. A qualitative research
method was adopted in the current study. Face-to-face interviews and focused
groups were conducted with 50 community-dwelling older adults in Elderly
Services Centers in Hong Kong. Results indicate that the assistive technology
experienced by older people include mobile phones, walking aids, hearing aids,
emergency alarm services and computers. Older people have both positive and
negative emotional responses in regards to assistive technology. Assistive tech‐
nology has the potential to provide safety and secure and reduce risks for older
people. However, it may also elicit negative emotions such as anxiety, frustrating,
prejudice and discrimination. To increase an optimal user experience, we need to
pay more attention to older users’ emotional and psychological needs besides
usability, and to adopt a positive and integrated design approach during assistive
technology development. Several design suggestions were provided based on the
results.
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1 Introduction

Population ageing is prevalent and impacting every aspect of life. Ageing is associated
with increase in non-communicable diseases and functional impairment in hearing and
vision perception, mobility and cognitive abilities. Assistive Technology (AT) could be
used to partially compensate for functional declines and improve independence of older
people. For instance, mobility aids such as walking stick, wheelchair, and handrails
could enhance mobility of older people with movement difficulty [1]. E-home moni‐
toring system could detect emergency situations at home, thus increased safety and
independent living [2, 3]. Older people with hearing defect may gain benefits from
hearing aids [4].

Successful implementation of this technology into older people’s daily lives is
depending on their acceptance and continued usage. However, assistive technology might
elicit negative feelings or emotions, which may result in abandon the product. Older people
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expressed the concern of feeling of stigmatization and perceived visibility or attention
received when using contactless monitoring devices in public settings [2, 5]. They were
unwilling to use ATs that would make them feel undignified and embarrassed, or signify
the users as loss of function or frail [1, 5].

The human centered approach emphasizes understanding and satisfying the needs,
requirements and capabilities of users. Current research and practice in development of
AT is aiming primarily at usefulness and usability, i.e., effectiveness, efficiency and
satisfaction, by adopting human factors engineering and ergonomics approach. More‐
over, theories in understanding technology acceptance, such as Technology Acceptance
Model [6], the Technology Acceptance Model 2 (TAM2) [7], and the Unified Theory
of Acceptance and Use of Technology (UTAUT) [8] were mainly focused on the tech‐
nique matters such as usefulness and ease of use. The desirability and emotional
responses from users during the course from product acquisition to usage is overlooked
[9, 10].

Usability might determine whether a product could be used while emotions deter‐
mines whether people are willing to use. Product emotions result from appraise of the
product and could be attributed to product function, aesthetics, and associated meanings
[11]. The emotions elicited from product include surprise, amazement, disappointment,
satisfaction, disgust, attracted to, indignation, admiration, boredom, and fascination, etc.
Norman has classified the product emotions into three levels: the visceral level is relating
to the appealing and physical features of the product; the behavioral level is relevant to
interaction and usability with the product; and the reflective emotion is connected to
social image, meaning, culture, and long-term user experience [12]. To increase the
acceptance and usage rate as well as an optimal user experience, there is a definite need
for AT designers to go beyond traditional focuses on usefulness and ease of use to further
explore emotion, motivation and meaning associated with using assistive technology.
The emotional and psychological responses that occur before, during and after assistive
technology usage should be given more consideration.

The present paper intents to make a contribution to a better understanding older
people’s emotions elicited from using assistive technology in Hong Kong. Assistive
technologies (AT) here refers to products, environments and/or services in order to
maintain or enhance functional health, security, safety and quality of life. The results of
the study could benefit AT designers and developers.

2 Methods

2.1 Research Design

A qualitative research method was adopted in the current study. Face-to-face interviews
and focused groups were conducted with 50 community-dwelling older adults in Elderly
Services Centers in Hong Kong. Focus groups were adopted to capture a broad and
diverse range of individual attitudes and thoughts concerning assistive technology, and
reasons for using or not using assistive technology, as well as barriers and facilitators
influencing older people’s acceptance of assistive technology. Individual interviews
were based on the tentatively theoretical constructs identified by focus groups so as to
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further explore personal usage experiences at a detail level. Invitation letters introducing
the researcher as well as explaining the purpose of the study and the use of data were
sent to local elderly centres which had participated in the phase I study. The centres were
responsible for recruited members to participant in either individual interviews or focus
group discussions. The sample size here was determined by theoretical saturation of
data, which refers to the method where sampling continues until no new information or
concepts are generated.

2.2 Participants

The mean age of participants were 67.47 years old, and 44 out of 50 of them were female.
A number of 24 of the older adults participated in four focus groups, and 26 respondents
participated in individual interviews. Most participants had obtained primary education
and above (64%), lived with family members (84%), and were of middle economic status
(86%). Many of them were married (38%); the rest reported marital status as widowed
(32%) or divorced/separated (30%). Fifty percent of the participants self-reported fair
health conditions; 44% reported their health conditions to be excellent or good; only 6%
reported poor or very poor health conditions.

2.3 Procedure

An interview guide was used by the interviewer to ensure that all principal questions
were addressed in focused group and individual interviews. The principle questions were
“What assistive technologies do you know or currently in use in your daily life?”, “What
do you think of the idea of using assistive technology?” “What do you like and dislike
about assistive technology?”, “What are the main reasons for using those tech‐
nology?”, “What are the main reasons for not using assistive technology?”, “What are
the difficulties/barriers when you are using assistive technology?”.

The qualitative data were transcribed and coded using NVivo 10 software package.
The frequently mentioned words or any meaningful units were marked and extracted,
and then labeled with codes. Through constant comparison between transcripts, similar
codes were combined into analytic concepts. Concepts were then grouped by similarity
at a more abstract and theoretical level, whereby themes were finally identified.

3 Results

Thematic analysis was employed to generate insights into older people’s feelings and
emotions elicit from actual or anticipated use of assistive technology. The assistive
technologies mentioned by older adults include mobile phones, walking aids, blood
pressure monitor and blood glucose monitor hearing aids, emergency alarm services and
computers.

Two themes were extracted from the emotional responses of older people towards
various kinds of assistive technology (shown in Table 1). The positive emotions refer
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to perceived or experienced emotional benefits of using AT; while the negative emotions
refer to the psychological and or social costs of using AT.

Table 1. Emotions associated with using assistive technology

Themes Definition Examples
Positive emotions
Safety and
security

The extent that
technology is
perceived to be safe
and secure

“Mobility aids can make me feel safe when I need
to go out”
“Digital locating devices are good for older people
with dementia, because they won’t be lost when they
walk out alone”

Useful and
helpful

The AT is useful and
would provide
assistance for people
in need

“I have diabetes and hypertension; thus, I use blood
pressure monitor and blood glucose monitor every
morning”
“Mobile phone is so useful, because we can easily
find our children if there is any emergency”

Negative emotions
Anxiety An individual’s

apprehension when he
or she is faced with the
possibility of using
AT

“I feel apprehensive about using electronic things”
“My mom did not want to use a mobile phone
because she does not know how to charge the
battery, and she is afraid of making a mess”

Confusing and
frustrating

The experience of
using AT is unpleasant
and frustrating

“Computers and smartphones are too complicated
for me, and I always make mistakes and need my
children to help me figure out”
“My experience with my mobile personal
emergency phone was unpleasant, because I do not
know how to use it”

Denying
necessity

Deny the need for
using ATs

“I do not use walking stick, but occasionally I will
use umbrella for the same purpose”
“I am in good health currently, when I became older
I would consider the assistance technologies”

Prejudice and
discrimination

Concern that using AT
is associated with
discrimination and
negative reactions

“I would not use emergency alarm service because
I am not as weak as that”
“I am not that old to use those stuff”
“I would only use the mobility stick when I really
can’t be able to walk”

Older people expressed some positive and favorable emotions with actual use of
assistive technology. Older people were feeling more secure and safe with the usage of
AT. Some of the participants mentioned that using a walking stick would “make me feel
more secure” because it reduces the risk of falls or accidents. Moreover, not only the
older adults themselves, with AT their caregivers and family members would also feel
more secure (“my daughter brought me this mobile phone with personal emergency
services, without the phone, she is worried about me when I am out alone…”).
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The positive emotional response from older adults is also attributed to the perceived
instrumental benefits of actual use of AT, which helped users to achieve independence
and valued outcomes. For example, older people with high blood pressure and diabetes
found biochemical parameter monitor useful for self-monitoring. Mobile phones could
help them to communicate with family members and friends whenever and wherever.
Those instrumental benefits match older people’s concern of independence and would
lead to feeling of satisfaction.

Participants also expressed negative feelings in regards to AT. Anxious reactions
were mentioned by the interviewees when interacting with new and digital technologies,
like mobile phones and computer-related technology (“I feel apprehensive about using
electronic things”). It seems that the user interface and operational process of electric
technologies are too complicated for older participants, they were afraid of making
mistakes and had frustrating experience (“Computers and smartphones are too compli‐
cated for me, and I always make mistakes and need my children to help me figure out”).

Negative emotions associated with AT were also associated with deformed social
image of the users. The assistive nature of AT is always associated with declined ability
and defeat. It was found that there was generally a negative prejudice or some discrim‐
ination attached to the use of assistive technology like emergency alarm services and
walking sticks; and when asked why participants did not want to use such technologies,
they responded “I am not that old to use” and “I do not need stuff like that.” Some
participants would deny the need of AT despite the benefit and would use other everyday
common product to replace AT (“I do not need a walking stick, I could use my umbrella
instead”).

4 Discussion

The study investigated older people’s emotional responses towards assistive technology.
The results are in accordance with previous studies that older people have both positive
and negative attitudes towards AT [2, 5, 13]. The study shows that the assistive tech‐
nologies that older people had currently experienced were mainly focused on physical
capacity compensation, in particular in the domains of mobility, safety, hearing and
communication. It is found that the AT has the potential to enhance functional benefits
via increasing independence and reducing risks for older people. Those instrumental
benefits elicit positive emotional reactions like safety and secure. These positive
emotions were also reported in previous studies relating AT usage among older people
[2, 14]. Older people are preferring to ageing in place, that is to stay at home for as long
as possible, whereby AT has the potential to maintain independence and help achieve
the aim.

Negative emotions elicited by AT include anxiety, frustration and unpleasant, deny
of need, and prejudice and discrimination. Although AT has physical and functional
benefits, the assistive nature of AT might conflict with older people’s psychological and
social needs whereby the assistive technology might signify fragile, disability and rein‐
force ageism and isolation feelings. In our study, one participant voice out that he
preferred to use umbrella or shopping trolley as mobility aids instead of walking stick
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or crane. This result is in accordance with the study of Claes et al. [2], which shows that
although majority of the older people perceived the usefulness of home monitoring
devices, they would only consider to actual use in later life or when their health has
deteriorated. In the studies of Kelly et al. [4] and Parette and Scherer [15], older people
also expressed cosmetic concern of using AT. To avoid to be seen as weak and to main‐
tain social image and self-esteem, older people would deny their needs for AT, reduce
the frequency or reject AT usage, although AT would provide benefits [15].

Moreover, older people had frustrating and unpleasant experience with digital tech‐
nology due to complexity. Ageing is associated with declining in working memory and
focusing of attention, therefore, older people may need more time and hand-on practice
in learning new knowledge and skills [16]. Digital technology with complicated human-
interface may confuse older users and result in cognitive overloading and anxious. The
over-complexity of technology for older people was also reported from previous studies
[1, 17, 18]. Without enough technical and human support for learning and usage, older
people always had frustrating and unpleasant feelings with interacting with modern
digital technology [13].

Product emotions are related to individuals concern [11, 19]. If the concern and the
product features were matched, pleasant emotions will occur; otherwise, mismatch will
result in unpleasant emotions. The results of study demonstrate that current Assistive
Technology practice adopted a problem-driven approach whereby reducing risks and
compensating for declined physical capacity was the main focus. However, social and
psychological well-being of older adults were undervalued. Although current AT
provides functional benefits for older adults but it also elicits negative prejudice and
ageist stereotype, which may result in social exclusion and deceased self-esteem. It
seems that by making use of AT, older adults’ functional needs were met at the expense
of compromising social and psychological benefits. Promoting a better quality of life in
older adults, their feelings, motivations, and values have to be addressed [10]. Therefore,
in order to maximize the benefits of AT usage and improve the well-being of older
people, there is a need to turn the everyday assistive technology into desired, pleasant,
and appealing objects by adopting a positive and integrated design approach into assis‐
tive technology development.

5 Positive and Integrated Design Approach

Positive and integrated design approach is aiming at increase people’s well-being and
enables human flourishing, through experiencing positive affect and pursuing personal
goals [20]. The idea of positive design approach emphasizes design for happiness,
including pleasure, personal significance and virtue of individuals [20]. This approach
is different from current AT practice which is problem-driven aiming to eliminate or
reduce physical and functional deficiencies, because eliminating deficiencies is not
enough in the pursuit of quality of life and well-being of older people. Therefore, positive
and integrated approach is advocated in AT development.

Based on the emotional themes evoked by using AT in older adults, some design
guidelines were suggested here to align with the needs of older adults.
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5.1 Aesthetic Features

According to Norman, the physical features of the product would initiate people’s
immediate emotional reacts [12]. Older people also care about the image they presented
to others. The appearance of AT should avoid looking at traditional medical devices and
minimize the perception of the assistive nature.

Desmet had adopted an emotional-driven approach in a children’s wheelchair design
[19], whereby wheelchair was interpreted as a playful outdoor transportation facilitator
which encourage go out and explore instead of rehabilitation. Wheelchair users – the
children and their parents – were participated in the design process and their emotional
demands were assessed.

Given that assistive nature of product might elicit negative stereotype and signify
fragile and weakness, the aesthetic features of AT should be free from stigma and be
perceived by as neutral, pleasant and attracted. In the current study, older people used
umbrella or shopping trolley as walking aids, which gives designers a direction that the
appearance of AT could look as everyday normal objects to avoid deviance.

5.2 Usability

The AT should be easy to use. Ease of use impact on the technology acceptance and
usage directly and indirectly through perceived usefulness [21]. Many older people have
unpleasant interacting experience with digital technology because these devices were
too complicated to operate and consume too much cognitive efforts. Whereas, informa‐
tional and emotional supports were not provided.

The interface designers need to make allowances for cognitive capacities of ageing
audiences. For example, physical changes in vision, hearing, and finger dexterity may
lead to preferences for devices with larger fonts, sounds within certain frequency ranges,
and layouts that require less precise finger movement [22]. Cognitive changes, such as
reduced working memory capacity, declines in information processing speed, and ability
to disregard unwanted information, create a need for technological interfaces that have
fewer distractions, provide memory cues, and are simple to learn and understand.

5.3 Well-Being Promoting

The application domain of AT should go beyond compensation for physical defeat and
activities of daily living. Social and psychological well-being of older people also need
the intervention of AT. Social isolation is more pronounced among older people accom‐
panied by a decline in health or increased impairment [23]. The key defense against
social isolation is to improve communication and to develop a network of social support.
Social robots and internet-based communication technology has been developed for
older adults addressing social needs [24, 25]. AT which is fun, entertaining, joyful,
educational and could boost happiness and well-being would be a new direction for
development. There is also a consensus that using technology alone is insufficient to
meet the needs of older people. Other supports, like information, training and supports
should be also provided and integrated into technology usage cycle [2, 13]. The use of
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AT should increase comfort, productivity and vitality. The interaction between AT
should be empowering and help older people obtain sense of control and enhance self-
esteem and self-confidence.

6 Conclusion

The present paper aimed to get a better understanding older people’s emotions elicited
from using assistive technology through a qualitative method, and tried to incorporate
the positive and integrated design approach into assistive technology development to
address emotional requirements. It is highlighted that in addition to functionality and
usefulness, the emotional dimensions of AT usage should be considered during design
process.

There are several limitations of the current study. Firstly, the health conditions and
functional capacities were diverse among older people. The participants of the current
study were recruited from community with good and/or fair self-reported heath condi‐
tions, and many of them did not have the actual experience with AT usage. The emotional
reactions to AT they voiced out might be different from older people who were more
physically dependent. In future studies, a sample with diverse heath conditions could be
recruited. For example, older people living in elderly centres and whose who cannot
independently complete daily activities of living could be recruited. Moreover, the
emotions and needs from main care givers of older people could be investigated as well.
Because study also reveals that the negative stereotype of using AT also impact family
members [19]. Secondly, subjective and objective instruments could be used to measure
emotions elicited by a specific AT produce or a design prototype of AT. For instance,
the Product Emotion Measurement (PrEmo) is a questionnaire measured 14 emotions
towards a specific product [19]. Other objective indicators like electrical signals
produced by muscles, eye movement, and/or electroencephalography, could be used
jointly with subjective responses in assessing human emotions.
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