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Abstract—Technology Enabled Care (TEC) products and 

services are expected to be increasingly used by an ageing global 

population. TEC has the potential to enhance the health and 

lives of older people. However, factors affecting their 

acceptance, adoption, and use need to be understood. Two 

models, the Technology Acceptance Model (TAM) and Health 

Information Technology Acceptance Model (HITAM) can help 

to identify acceptance, adoption and use factors. For the current 

research, two qualitative workshop studies with a Public and 

Patient Involvement (PPI) panel (N=20), and a TEC Expert 

group (N=18) were undertaken to identify these factors. The 

workshops revealed several key issues of importance to the PPI 

and TEC workshop respondents. These include privacy, costs, 

and usability of TEC. The use of TAM and HITAM in the 

workshops proved useful to identifying factors affecting the 

acceptance, adoption and use TEC by older people. 

 

Keywords - Technology Enabled Care; Public and Petient 

Involvement; Acceptance; Adoption; Use. 

I.  INTRODUCTION 

Global population ageing is expected to result in an 
increase in health and related conditions that are associated 
with age [1]. In order to meet increasing health needs, 
innovative products and services will be required. Technology 
Enabled Care (TEC) has the potential to transform the health, 
well-being and lived experiences of older people. For people 
living with chronic health conditions and related health risks, 

health technologies, such as TEC, have the potential to enable 
continued independent living with minimally invasive or 
disruptive monitoring and intervention. While healthcare 
service users are the primary users of TEC, user groups can 
extend to formal and informal care providers. These 
secondary users can also benefit from TEC by knowing when 
and how to provide appropriate care and support. TEC can be 
used for health monitoring, to support ageing in place, and for 
prophylactic purposes [2]. Therefore, TEC can provide peace 
of mind for the various users and stakeholders in a digital 
health connected system. This suggests a win-win situation 
whereby TEC can enable people to live better lives into their 
older age while institutions responsible for care will be better 
placed to manage the resources required to provide services to 
older people. Yet, health technology developers and service 
providers need to be aware of factors that can affect the 
performance, acceptance and use of the TEC solutions they 
offer [3][4]. TEC capabilities and limitations need to be well 
understood to optimise design, development and application 
in practice. This is the focus of the current research. 

Having introduced the rationale for and focus of the 
current research in Section I, Section II provides an overview 
of key literature on TEC factors that can affect its acceptance, 
adoption and use. Following this, Section III states the 
Research Questions addressed in the empirical work 
undertaken. Section IV defines the methodology for this 
research. Sections V and VI describe the context, participants, 
procedures and findings of the two studies undertaken for this 
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research. In Section VII, the findings are discussed vis-à-vis 
the literature. Finally, in Section VIII, conclusions drawn and 
future research proposed. 

II. THE LITERATURE ON TECHNOLOGY ENABLED CARE 

The literature on TEC has identified key factors 

concerning the needs of older people including the provision 

of healthcare, and the potential for TEC to adequately address 

these needs. 

Two important theoretical contributions to TEC are the 

Technology Acceptance Model (TAM) [3] and Health 

Information Technology Acceptance Model (HITAM) [4]. 

Both TAM and HITAM highlight important factors that 

underpin acceptance and adoption of TEC. According to 

TAM, two key factors influence an individuals’ willingness 

to adopt technology: Perceived Usefulness (PU) and 

Perceived Ease of Use (PEOU) [3]. An extension of TAM, 

the Patient Technology Acceptance Model focuses on 

technology acceptance within healthcare settings and 

incorporates factors including perceived health threats and 

patient physician relationships. More recently, HITAM has 

become increasingly recognised as a useful framework [4] for 

TEC. Unlike TAM, HITAM considers health related aspects, 

such as health status, beliefs and health information literacy. 

It has been posited as a valuable framework for studying how 

older adults embrace technologies that provide health 

information or aid in making health related decisions [5]. 

Both TAM and HITAM offer the potential to better 

understand factors that are key to achieving acceptance and 

adoption of TEC. In addition, perceived necessity, ease of use 

and social influences such as the perspective of care providers 

and peers can help foster positive attitudes and inform older 

adults’ likelihood of acceptance and adoption of TEC [6]-[9]. 

Although models such as TAM and HITAM offer insights 

into the factors influencing the acceptance of technology, 

they may not fully grasp the experiences and requirements of 

TEC for older adults. The ways in which TEC may impact 

adults’ health, continued independence [10] and overall 

quality of life need to be addressed [11]. Issues of trust in 

technology, privacy and the fear of losing independence are 

significant concerns for TEC use. There may also be 

organisational and financial obstacles, as well as ethical 

issues to be considered [12][13]. The preferences of potential 

TEC users should be considered along with satisfaction and 

emotional wellbeing in technology impact adoption, use and 

the potential of positive health outcomes [5][9]. 

The various issues set out in the literature affords an 

understanding of factors that can affect the acceptance, 

adoption and use of TEC by older people. Interdisciplinary 

insights from gerontology, technology, gerontechnology 

healthcare, and social sciences can offer an understanding of 

the complex landscape of TEC for older individuals. Careful 

attention needs to be paid to these if they are to realise their 

potential in promoting ageing in place, improving quality of 

life and reducing caregiver demands. 

III. RESEARCH QUESTIONS 

For the current research, it was important to determine an 

initial understanding of preferences, concerns and 

functionality features of TEC. To this end, the following 

research questions were posed: 

• What are the actual and/or perceived TEC 

needs of older people? 

• What factors affect the acceptance, adoption 

and use of TEC by older people? 

These were intended to establish target user group and 

TEC developer perceptions of what product and service 

features should be incorporated into the design, development 

and implementation of TEC. They also helped to understand 

of how well the assumptions of the TEC literature met the 

perspectives of the user and developer groups. 

IV. METHODOLOGY 

A) Research Design 

The current research employed a qualitative design that 

elicited data from two target groups using Workshops as a 

method. The method is outlined below with the two studies 

subsequently presented which describe the participants, study 

specific procedures, and findings. Each study followed a 

similar Workshop method. 

B) Workshop Method 

Workshops are a method used to problem solve and or 

develop new knowledge about an issue of interest [14]. An 

important contribution of Workshops is that they facilitate 

genuine participation of target groups and enables 

researchers to elicit valid and reliable data on specific topics. 

They are collaborative activities where researchers facilitate 

the agency of participants to produce new knowledge. 

Workshops were integral to the research process and data 

elicitation for the two studies described here. Ørngreen and 

Levinsen [14] posit the use of Workshops in participatory 

design and related areas such as Human Centred Design 

making them particularly relevant to the studies presented 

below and the interdisciplinary nature of this research. 

C) Data Analysis 

Data were recorded during Study 1, a Public and Patient 

Involvement (PPI) Workshop, as field notes by members of 

the research team, and from data provided by respondents 

using post it notes during Study 2, a TEC Expert Workshop. 

The field notes and written data provided by respondents 

were analysed following a thematic template approach [15] 

that was informed by the literature review and subsequent 

research questions. 

D) Research Ethics 

Ethical approval for this research was obtained by the 

Ageing Research Centre (ARC) from the Research Ethics 

Committee (REC), University of Limerick. 
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V. STUDY 1: PP1 WORKSHOP 

The first study undertaken as part of this research was a PPI 

Workshop that addressed the perceived TEC needs as well as 

factors that can affect the acceptance, adoption and use of 

TEC by older people. 

1) Research Context 

The PPI Workshop was designed to elicit an understanding 

of perceived health needs of older people, potential 

contributions of TEC to support these needs, and the factors 

that may affect uptake and use of TEC by older people. 

2) Participants’ Information 

20 respondents participated with the PPI Workshop. They 

were made up of older people living in the community, some 

of whom have health conditions, some who do not, and others 

including carers. They were members of a PPI panel 

organised by the Ageing Research Centre (ARC) at the 

University of Limerick. During the PPI Workshop they were 

organised into four groups of four to six people. 

3) Procedures 

The PPI Workshop participants were asked to consider TEC 

products and services that older people use or envisage that 

they may use in the future. They were also asked to consider 

factors that would be likely to affect their acceptance and use 

of TEC products and services. 

4) Findings 

The PPI Workshop findings identified the following themes: 

• The potential of household technologies 

• Safety and Security Issues 

• Health Monitoring Tools 

• Psycho-social considerations of TEC tools 

A) The potential of household technologies 

Initially, the PPI Workshop respondents considered 

everyday household devices such as video doorbells, which 

they reported to be potentially useful as an alert system. 

However, they also noted that doorbell cameras are 

ineffective if suspected perpetrators are not close enough to 

them. They also discussed technologies that can be used to 

control household devices such as switches. Some Study 1 

respondents reported that voice controlled, and voice 

recognition of some household functions were desirable. 

However, others raised concerns about their use. For 

example, remote controlled lights and accessibility tools were 

posited to have the capability of improving quality of life. 

Temperature control in the home was also reported to be 

important for comfort and safety. Others felt that they wanted 

to retain control and direct use of household equipment rather 

than relying on voice activated technologies to control them. 

Similarly, Alexa, and similar voice-activated technologies 

were considered useful and helpful by some respondents, 

although there was inconsistency about its capabilities and 

functions. In fact, other PPI respondents felt that Alexa was 

not always reliable, particularly for more complex tasks such 

as scheduling appointments. 

 

B) Safety and Security Issues 

PPI respondents then addressed the use and potential of 

home safety and security. For home safety, they considered 

smoke alarms to be essential for safety. They reported that 

smoke and carbon monoxide detectors need to be functional 

and reliable. The discussion of Study 1 respondents on home 

security focused on security cameras and the use of online 

tools. They felt that security cameras alone were not 

sufficient to deter incidents. They also discussed security of 

online banking and risks of hackers and scams. In general, 

they expressed concerns about the security of personal data 

and access controls collected from any source. There was also 

strong resistance to the idea of constant surveillance and 

tracking of people through technologies. 

C) Health Monitoring Tools 

Wearable devices for health monitoring and assistance 

were also discussed by the PPI respondents in Study 1. 

Respondents raised potential issues about these with 

concerns about privacy and feeling under surveillance. 

Concerns about the increasing reliance on technology for 

essential services like healthcare were also expressed by 

respondents. Regardless of their age, some respondents felt 

that they were not old enough to need such technologies. 

Pendant alarms were acknowledged as a common health 

monitoring tool, which informed views on features and 

functions of health monitoring technologies. The use and 

features of wearable health monitoring technologies 

repeatedly flagged a number of preferences including: that 

they should be affordable; they should be non-invasive 

wearables used exclusively for health monitoring and 

assistance; they should not include social features (e.g., 

communication, data sharing) nor require daily attention such 

as inputting information or requiring constant interaction. 

The PPI respondents noted that some smart watches provide 

regular alerts (e.g., fall risk) and some users would want to 

disable these as they can cause false alerts that can result in 

panic among users and carers. Additional issues raised about 

health monitoring technologies in Study 1 included concerns 

that an adverse health event could occur in unmonitored 

locations. The PPI respondents also expressed concern about 

a device that might be unable to directly contact a spouse or 

support worker in case of emergency. 

D) Psycho-social considerations of Enabl TEC tools 

Several psycho-social dimensions relating to the 

acceptance, adoption and use of TEC tools were posited by 

the PPI respondents in Study 1. These include perceived and 

actual competence in their use with the respondents reporting 

that competence levels in using technology can vary greatly. 

A lack of understanding on how to use technology could 

result in a fear of it. Therefore, there was a perceived need for 

better training and feedback in the use of TEC. These were 

also reported to relate to levels of confidence in the use of 

TEC. Study 1 also flagged the potential of fear of technology 

leading to social isolation. Even for competent and confident 
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users of TEC, there was an expressed desire to maintain 

independence and not rely on technology for everything. 

It was noted that older people often rely on younger 

individuals for tech support. In fact, PPI participants reported 

that technology use for people over 75 years old to be largely 

non-existent. Cognitive aspects were also considered in 

Study 1 including difficulties remembering passwords and 

navigating the fast pace of technological change. Related to 

this, it was reported that updates to devices often change the 

user experience, causing frustration. Psychomotor and 

sensory functions of older people were also raised with 

declines in motor skills and visibility/hearing issues as 

potential barriers to using TEC. One potential mitigation 

against this was a view that some TEC users prefer to talk to 

tech rather than type when using TEC tools. 

VI. STUDY 2: TEC EXPERT WORKSHOP 

The second study undertaken as part of this research was a 

TEC Expert Workshop that addressed the perceived TEC 

needs as well as factors that can affect the acceptance, 

adoption and use of TEC by older people. 

1) Research Context 

Study 2 took place in the premises of a company who are 

exploring the potential of TEC products in social housing. 

2) Participants’ Information 

18 respondents participated in the TEC Expert Workshop. 

Participants were all employees of the company. 

3) Procedures 

To prepare TEC Expert Workshop participants for the 

research activities, a series of presentations were made that 

outlined the topics of interest and scope of the study. The 

presentations included findings from the literature  outlined 

in the Introduction.  The aim of this presentation was to focus 

the workshop activities on TEC relevant literature. Following 

this, Study 2 participants were invited to take part in the 

workshop. The workshop used Affinity Diagrams and 

consisted of interactive sessions addressing questions that are 

discussed as part of the findings presented below. 

4) Findings 

The findings of the TEC Expert Workshop identified the 

following themes: 

• Perceived TEC needs of older adults 

• Design considerations for TEC 

• Health and Safety at Home 

• TEC Concerns 

A) Perceived TEC needs of older adults 

In Study 2, the TEC Expert Workshop respondents were 

asked to consider what needs older adults potentially have in 

the home. The ability to do things independently dominated 

as a recurrent theme. Managing one’s own mobility, health 

and medicines management were the most frequent 

anticipated needs reported by the TEC Expert Group. The 

second most reported needs by the TEC Expert Workshop 

respondents were managing hygiene, daily schedules and 

communication. Additional needs identified in Study 2 

included safety, being able to cook, and accessing and using 

things easily and comfortably. 

B) Design considerations for TEC 

Design features that TEC Expert Workshop respondents 

felt would make older adults feel comfortable about using 

TEC in the home were focused on ease of use, interface 

design, and reliable performance. Ease of use that enabled a 

positive user interaction and experience were notable 

comments. It was suggested that simple and minimalistic 

design features for ease of use could include, visual aids, use 

of pictures, and colour coding with appropriate style and size.  

Clear feedback was also considered be helpful to build 

confidence in TEC use. Study 2 respondents reported that the 

technology should be ideally non-intrusive or at least 

minimally intrusive. They also reported a preference for  TEC 

to be part of currently used technologies and be integrated 

into everyday activities. Considerations regarding reliability 

features included whether the technology should be on a 

mobile phone or not. However, help with any TEC should 

have readily accessible support by phone. 

C) Health and Safety at Home 

When asked about potential safety issues in the home 

that would concern older adults, the TEC Expert Workshop  

participants reported health emergencies, accidents and 

resulting injuries, and security concerns as dominant issues. 

Health emergencies were most prevalent with falling 

considered to be the most common concern. Other accidents 

and injuries for example, house fires and burning oneself 

were also reported with examples of cooking or making hot 

drinks as possible risk factors. House and personal security 

issues such as burglaries and even fear when answering the 

door were also suggested. Being alone when experiencing 

any safety issue was an exacerbating aspect of each of the 

proposed concerns identified in Study 2. 

D) TEC Concerns 

The TEC Expert Workshop participants were asked to 

provide what they considered were some of the concerns 

about using TEC that older adults were likely to have. Privacy 

and safety concerns were core concerns considered by the 

TEC Experts. In addition, usability, including ease of use was 

also reported as a key concern. Complexity, particularly 

difficulty understanding and navigating instructions was 

posited by the Study 2 respondents. A number of other factors 

presented by the workshop participants included: reliability 

of the TEC; product expense; resistance to accepting the need 

for TEC and embarrassment at having to use it, along with 

embarrassment at not understanding it; and a wish to not be a 

concern to family members and carers were also considered 

to be important issues that would affect the uptake and use of 

TEC by older people. 

VII. DISCUSSION 

The two studies outlined above have provided 

contributions to knowledge on perceived use of TEC  

applications for older adults. Following the TAM [3] and 
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HITAM [4] models, the findings have identified that there is 

potential for technology to support health and well-being for 

older adults if important factors are considered. 

For Study 1, the Public and Patient Involvement (PPI) 

workshop respondents reported several very specific issues. 

These are summarised below. Following the summary of 

findings a discussion of four topics, the PU, PEOU of TEC 

[3] privacy concerns and preferences about the use of TEC. 

For the PPI Workshop respondents in Study 1, several very 

specific issues were noted. When considering everyday use 

of technologies such as camera doorbells, household device 

control (e.g., lights) and heating technologies that offered 

improved quality of life, convenience, reliability and comfort 

were notable preferences. However, regardless of the nature 

of the device, Study 1 respondents were clear that they 

wanted to retain control over the use of their households [10]. 

For home security and safety, reliable functioning (e.g., 

smoke alarms), quality of features such as security cameras, 

perceived risks of hacking (e.g., online banking), and passive 

surveillance stood out as concerns [5]. Health monitoring 

technologies raised several key issues. These included 

concerns for privacy and discomfort about wearable health 

technologies that could lead to constant surveillance. Other 

notable issues raised about wearable health technologies in 

Study 1 included cost concerns, potential invasiveness (i.e., 

privacy), and questions about their reliability if something 

should go wrong [12][13]. The PPI Workshop respondents in 

Study 1 were also adamant that health monitoring 

technologies should be easy to use and require low levels of 

maintenance and interaction (i.e., active use) [16]. They also 

considered that any data collected by TEC should be only 

what is necessary and there should be no social features as 

opposed to movement tracking devised for fitness. The PPI 

Workshop respondents in Study 1 also discussed issues about 

their perceived competence, related anxieties and their 

functional capacities to use TEC. They reported that 

competence in the use of TEC would be likely to affect the 

confidence of users, so adequate training and support was 

essential to ensure that people did not reject TEC due to 

anxiety or fear of its use [16]. Study 1 respondents also noted 

potential challenges of remembering passwords, adjusting to 

updated functions and displays, and motor (e.g., dexterity) 

and sensory (e.g., vision and hearing) limitations that could 

affect user experience of TEC. They offered potential 

mitigating features such as talk over type as ways of 

addressing some of the posited challenges. 

One of the dominant aspects of the PPI Workshop in Study 

1 was focused on factors affecting PU and PEOU in TEC. 

Many of the respondents recognised the potential benefits of 

technology for managing their health. These included an 

appreciate of tools such as Electrocardiography (ECG) 

monitors in wrist-watches which they were very happy about. 

PPI Workshop respondents expressed concern about the risk 

of falls [17] coupled with a lack of safety features in homes, 

particularly in bathrooms and on stairs. However, wearable 

devices for fall detection received mixed reviews. Some 

respondents found them helpful, but one respondent reported 

that they had abandoned them after negative experiences 

(e.g., false falling alert when walking fast or placing 

something down with force). Other respondents felt they did 

not need to wear one. Participants also expressed concerns 

about the potential for adverse medication incidents with 

polydrug use. They suggested that medication management 

technologies and tools for checking drug interactions, and 

flagging allergies upon prescription could be beneficial. The 

PPI panel also considered that apps or devices that promote 

mindfulness, encourage attentive walking, and help with 

minor medical care (e.g., treating bruises or cuts) would be 

useful. They also talked about having faith that Artificial 

Intelligence (AI) could solve the issue of prescriptions. 

The PPI workshop discussion involved  a mix of 

anticipation and apprehension about TEC among older 

adults. TEC was considered to be potentially helpful 

especially if it works in the background and doesn't intrude 

on daily life. In fact, the PPI workshop panel devoted a 

considerable amount of time to discussing seemingly 

pervasive concerns among the older adults regarding the 

intrusiveness of technology [10]. These concerns centred 

around the uncertainty of how collected information could be 

used or where it might go. However, the PPI participants 

emphasised that with a proper introduction to technology to 

help understand its benefits, affordability, and the availability 

of continuous training, help prompts, or customer support, 

barriers to entry could be reduced. The panel talked about the 

importance of educating older adults on using technology 

effectively, suggesting that clear explanations and support on 

how to use TEC could enhance adoption rates [16]. They also 

stressed the importance of maintaining an open mind towards 

new technologies, as the upcoming generations are expected 

to be more tech-savvy. From this it can be submitted that the 

focus of TEC products and services should be on user-

friendly technology that addresses safety concerns without 

sacrificing privacy or independence [5][10]. 

The main home TEC needs of older adults identified by 

the TEC Expert respondents in Study 2 focused on quality of 

life issues [11] that would enable continued independence 

while managing mobility, health and medicines and 

remaining safe at home. Independence focused on Activities 

of Daily Living (ADLs) such as hygiene, personal care, 

nutrition and managing daily schedules and appointments. 

Design feature priorities of TEC were reported by the Expert 

respondents as requiring ease of use to enable positive 

interactions with TEC. Confidence building features were 

also considered to be important to encourage TEC use. It was 

also reported that TEC should be non-intrusive, reliable with 

support available, and that the functions and features of TEC 

should match the expectations of normal everyday activities. 

These design features could enable enhanced PU and PEOU 

among older people. Beyond design features, the TEC 

Experts reported on health and safety at home with health 

emergencies, falling and other accidents and injuries, being 

of key concern. Home safety and particularly fire risks were 
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also highlighted. Similarly, home security such as burglaries 

were noted. Concerns about being alone should a health, 

safety or security incident occur were highlighted too. In 

Study 2, the discussion continued to examine TEC concerns. 

These focused on privacy, complexity and ease of use, 

reliability of technology, costs associated with TEC products 

and services [5]-[13]. Resistance to accepting the need for 

TEC, embarrassment around its use, and not wanting to 

concern carers were also commonly reported. 

The TEC Expert Workshop respondents did not offer the 

same level of detail as the PPI Workshop panel. However, the 

comments and responses largely echoed the issues raised in 

each workshop and aligned with TAM [3] and HITAM [4]. 

In fact, for both groups the principal factors that could affect 

the acceptance, adoption and continued use of TEC were 

privacy concerns, cost of products and services, and ease of 

use [5]. These key issues and others raised by the PPI panel 

and TEC Experts will inform the next phase of our research. 

While the findings above demonstrate progression in 

knowledge and understanding of TEC by user groups and 

expert developers following TAM [3] and HITAM [4] 

models, it is worthy to note methodological features of this 

research that may have affected our findings. It is evident that 

the TEC Expert Workshop participants were briefed on the 

findings from the literature review. Naturally, this approach 

could prime and bias TEC Experts’ responses. However, this 

is not considered as problematic for the current research. 

Progress towards practical outcomes in action research was 

facilitated by continually advancing the discussion within 

and between research participants. This enabled knowledge 

to be developed and refined in a structured way. The 

dialogical nature of each of the workshops supported the 

active and genuine participation of the PPI and TEC Expert 

groups. The workshops were collaborative and facilitated the 

agency of participants who provided new knowledge [14]. 

VIII. CONCLUSIONS AND FUTURE WORK  

The research set out to  identify factors important to the 

acceptance, adoption and use of TEC for older people. Two 

workshops, a PPI Workshop and a TEC Expert Workshop, 

were undertaken to identify relevant factors. The findings 

were in line with the literature supporting the view that TAM 

and HITAM are dependent on PU and PEOU. Additional 

issues such as privacy, cost and independence were noted. 

The next phase of this research will use the findings reported 

here to advance knowledge through additional Human 

Centred Design workshops. These will introduce actual TEC 

products and services that will enable workshop participants 

to critically appraise PU, PEOU, and identify enablers and 

barriers to TEC acceptance, adoption and use. 
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