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Abstract

With the current strain on the healthcare service, wearable technology presents a solution. However, there is
a lack of adoption from user groups due to a focus on clinical and financial factors. This study explores the
implementation of positive design in medicine, outlining contributing factors to positive emotional
experiences. Using a qualitative methodology in the form of semi-structured interviews with users and experts,
a construct was defined consisting of five key psychological needs, including control, stimulation,
competence, social factors, and purpose & growth.

Keywords: healthcare design, wearable technology, inclusive design, emotional inclusion,
human-centred design

1. Introduction

The healthcare system is in crisis with rising costs and increasing pressure (Lewandowski et al., 2021),
only enhanced by an aging population (Kim & Ho, 2021), hence the call for radical innovation. In recent
years wearable technology has shown promise in solving this issue (Low & Ramayah, 2023; Zeng et
al., 2022; Ferreira et al., 2021) reducing hospitalisations and enabling self-monitoring (Wang et al.,
2020). However, Wang et al. identify a lack of consumer acceptance, with 30% of wearables being
abandoned, in part due a focus on efficiency, low cost and clinical needs as key factors in the design of
medical devices, using a disease model of design (Bogaert, 2022; Weatherly & Reay, 2022; Yoon et al.,
2020; Pullin, 2009). Medical design and design for disability encounter sensitive issues, having a major
effect on a user’s self-image and emotions (Kim & Ho, 2021; Yang et al., 2021; Pullin, 2009) however,
traditionally medical design is conducted by clinical engineers in an isolated laboratory, distanced from
the real world (Hall & Lobo, 2018). The need for a different approach to medical design is blatantly
clear, with the issue stemming from how we view medical conditions and what we prioritise.

1.1. Metaphysics and human-centred design

Typically, consumer acceptance can be assessed using the Unified Theory of Acceptance and Usage of
Technology (UTAUT) (Kim & Ho, 2021; Wang et al., 2020). Wang et al., however, criticises the model
as being limited in its use for healthcare devices. Additionally, the model considers technology
acceptance to be determined by functionality and ease of use, disregarding other intangible factors and
being limited in its inclusion of social influences.

Research shows that consumers are becoming more concerned with experiences, looking for meaningful
exchanges (Giacomin, 2017) with acceptance being based on emotional reactions and intangible
connections (Tan et al., 2022; Yang et al., 2021). Several authors have addressed these factors, including
models such as Jordan's four pleasures (2000) or Giacomin's design for meaning (2017). More recently
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Lim etal.'s 2020 model included cognition, emotion, social and value themes as key determining factors
in what they term psychosocially inclusive design, improving quality of life for as many as possible in
terms of social and psychological factors.

Similarly, person-centred care has been suggested as a new perspective on healthcare (Bogaert, 2022),
considering the patient and other stakeholders as partners in their own medical treatment, mirroring
human centred design principles (Giacomin, 2014; Weatherly & Reay 2022; VVougioukalou et al., 2019).
However, Yang et al. (2021) states that human centred design often favours cognition over emotional
factors despite emotion's growing importance in healthcare (Yoon et al., 2020; Niedenthal & Ric, 2017;
Mugge et al., 2008), hence the need for an improved perspective.

1.2. Design for emotions

Positive design aims to provide a positive emotional experience in order to improve wellbeing (Yoon &
Kim, 2022; Yoon et al., 2020; Desmet & Pohlmeyer, 2013), with Desmet & Pohlmeyer suggesting
pleasure, virtue and personal significance in their framework rooted in positive psychology. While there
is some research on the use of emotional factors in medical technology (Heiss, 2018; Tanure et al. 2014),
Yoon et al. (2020) suggest that tools for designers need to be made more specific to the product’s context
with current models being too broad to have any significant impact.

The concept of eudaimonia, the self-realisation of one’s daimon, or self (Ryff & Singer, 2008) states
that well-being comes from the fulfilment of one’s goals and personal development, specifically deep
personal goals and aspiration relating to: self-acceptance, positive relations, personal growth, purpose
in life, environmental mastery, and autonomy. Hassenzahl et al. (2013) aims to address these deeper
goals, or virtues, in their approach termed experience design. The authors define experience as meaning-
making and suggests that users first encounter conceptual consumption, the thoughts and intangible
elements of their initial perception. We should first design the conceptual elements, including the user
emotions and goals, and then design the material to reflect the conceptual. Hence Hassenzahl et al. list
six basic psychological needs to address: autonomy, competence, relatedness, popularity, stimulation
and security. It is the fulfilment of these needs, not necessarily in equal proportion and dependent on
context, that creates a positive experience.

1.3. Contributing factors

Factors identified in literature sit in five categories derived from studies on psychological needs and
virtues considered essential for wellbeing (Ryff & Singer, 2008; Hassenzahl et al., 2013). Firstly, trust,
privacy and autonomy, summarised here as degree of control (Low & Ramayah, 2023; Kim & Ho, 2021;
Ferreira et al., 2021). Secondly, stimulation in the form of physical or psychological pleasure which can
include factors such as aesthetics (Mugge et al., 2008), but also narrative as a psychological pleasure as
discussed by Chapman (2015). Competence constitutes another psychological need, being the sense of
accomplishment that people strive for, linking to usefulness and ease of use (Low & Ramayah, 2023;
Norman, 2016; Pullin, 2009). Sociability is one of the largest areas identified, primarily constituting of
expression of one’s identity (Mugge et al., 2008), social acceptance, and a balance of expression and
discretion as discussed by Pullin (2009) and Hall & Lobo. (2018). Lastly purpose & growth includes
self-acceptance, which Pullin (2009) links to a spectrum of discretion and expression, and also memories
as a factor in emotional attachment discussed by Chapman (2015).

1.4. Research question

Throughout the literature, there is a clear need for further work on technology acceptance for wearable
devices, with little consideration for metaphysical elements such as emotion. Additionally, current tools
are made too general in an attempt to apply to a broad context, but in actuality, they do not strongly relate
to any context and so are not widely adopted by industry (Yoon et al., 2020). Therefore, the aim of this
research was to apply a design thinking method to answer the following research question: What are the
contributing factors in creating a positive emotional experience of wearable healthcare technology?

As several studies have suggested (Lim et al., 2021; Yoon et al., 2020; Giacomin, 2017), this research
used specific case study to ensure specificity of the outcome. Glucose monitors for type one diabetes
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have shown promise in reducing hypoglycaemic events reducing burden on healthcare by providing
safer and easier methods of maintaining the condition (Zhu et al., 2022).

Diabetes is also often associated with depression (Balogh et al., 2020) illustrating a need for
intervention. As such, Lowes et al. (2015) suggest professionals need to address patient emotions with
their study finding that due to relentless and invasive management, patients experienced negative
emotions which led to poor quality of self-management.

To summarise, the case of wearable glucose monitors for type 1 diabetes, fits the profile of a wearable
device as defined by Ferreira et al. (2021), and has a specific focus on healthcare services. The case also
exemplifies several elements identified in the literature including issues surrounding poor well-being
and happiness, with Lowes et al. directly calling for a more patient-centred and emotion driven approach
to diabetes care.

2. Methodology

The study followed an interpretivist epistemology and qualitative methodology, capturing deeper
understanding of social and experience-based issues and creating a preliminary construct for a context
as of yet unexplored to the author’s knowledge (Muratovski, 2016). While debated (Yang et al., 2021),
qualitative research has been shown to have benefits within healthcare, discovering values, needs and
experiences (Vougioukalou et al., 2019).

The primary method used in this study was ethnographic, semi-structured interviews, as used by several
other similar studies on emotions and similar phenomena (Weatherly & Reay, 2022; Lim et al., 2021,
Haines-Gadd et al., 2018), allowing the researcher to explore emotions and the underlying goals (King
et al., 2019; Denscombe, 2021), while also allowing users the opportunity to express their truth without
the bias of leading questions (Seale, 2018).

Additionally, with the ethical implications of a study investigating deeper emotions in vulnerable
people, the study instead investigated the experience as a whole using a similar approach to Chen (2020),
deriving emotions and their corresponding psychological needs using thematic analysis.

The study was conducted in two phases. The first phase focused on patients as Kim & Ho (2021) state
they are most affected by social aspects and therefore would have the most valuable insight in terms of
product experience. A second round of interviews was then conducted with medical experts to gain an
additional perspective separate to that of the user groups, with medical experts being influenced by
information, service and system quality (Kim & Ho, 2021).

2.1. Sampling and data collection protocol

The study was exploratory in nature and so used non-random, non-probability sampling techniques
(Denscombe, 2021). Purposive sampling was used to identify participants with type 1 diabetes using
glucose monitors, to produce the most valuable insights and develop an initial construct (Lim et al.,
2021). A summary of the sample is shown in Table 1.

As a correlation between age and technology acceptance was identified (Hauk et al., 2018), the first
phase focussed on one age range to maintain data dependability. As the age range with the highest
prevalence of type 1 diabetes in the UK was those aged 15-29 (Rafferty et al., 2021), and a study on
emotion elicitation showed that young adults saw higher levels of arousal than older adults (Fernandez-
Aguilar et al., 2018), the proposed demographic for the sample was young adults between 18 and 30
years of age. The participants were gathered from online diabetes forums including Diabetes UK and
public forums on Reddit, as well as via advertisement on Bournemouth University campus.

Table 1. User group sample

Gender Age band Type of user Length of use (years)
Female (n=5) 18-20 (n=2) Flash (n=5) 0-2 (n=2)
Male (n=1) 21-25 (n=3) CGM (n=1) 3-5 (n=3)

26-30 (n=1) 6+ (n=1)

For second phase interviews with experts, medical practitioners working in type 1 diabetes care were
selected for interview. The selection of this alternative perspective allowed the researcher to effectively
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gather data that may provide different insights as to the experience of treatment, that users may not be
able to see or may be biased against.

Interviews started with sensitising questions (King et al., 2019) before using narrative enquiry methods
(Curedale, 2019; Haines-Gadd et al., 2018; Niedenthal & Ric, 2017) as well as guided introspection
(Xue & Desmet, 2019) before concluding with a debrief to return participants to a neutral state. Each
interview took no more than 30 minutes, and the interviews were recorded with the participants' consent
and ethical approval from Bournemouth University.

2.2. Data analysis protocol

Data collected from user and expert interviews were analysed simultaneously and followed Braun &
Clarke’s (20006) six step thematic analysis procedure. Data in the form of transcripts were processed and
prepared for coding, separating different topics and including preliminary jottings as a way of
familiarising the researcher with the data.

The data collected from interviews was coded through the domain and taxonomic coding method,
discussed by Saldafia (2021). Data was analysed by identifying meaning from the transcripts related to
deeper psychological needs or factors contributing to an emotional reaction. Taking into consideration
the preliminary set of factors identified from the literature, the data was coded and themed into five
domains including Control, Stimulation, Competence, Social, and Purpose & Growth, with a total of 69
codes split into further sub-themes which made up the overall factors contributing to the fulfilment of
the five basic psychological needs.

A reliability check was conducted using a multi-coding process which firstly involved the code being
checked with peers (including a researcher with 1 year of experience and a post-doctoral researcher with
over 10 years of experience). Additionally, the code was grouped by a secondary coder into a construct
that was then compared against the original construct. Overall, while codes were interpreted and placed
differently, the majority of themes were similar with slightly different terms. However, some elements
were altered after this review where the change made logical sense and benefited the construct's accuracy
or ease of use. Finally, the main themes and their sub-themes were extracted shown as in Table 2.

Table 2. Anillustration of the final construct

Sub-theme

Medical control - physical control over their medical condition and treatment
Autonomy - control to make their own decisions

Automation - automatic control and decision-making by the device

Trust - perceived reliability

Privacy - sharing of information as determined by the user

Psychological Need theme

Control - The influence
over the subject’s
surroundings and self,
giving the user authority to
govern their own
experience

Stimulation - the arousal of
interest through

Physio-pleasure - Sensory pleasure from physiological stimulus

pleasurable experiences

Psycho-pleasure - Cognitive pleasure from psychological stimulus

Competence - User has the
ability to carry out an
action easily and
effectively

Usefulness - The importance of the technology in the user’s life

Ease of use - Minimising difficulty in the operation of a device

Convenience - Avoiding additional inconveniences or complications

Social - ability and means
by which the user engages
in society

Social acceptance - Equal inclusion in society

Social activity - Engaging in social events and community

Discretion - Spectrum of revealing or hiding user’s condition to the public

Purpose and Growth - the
sense of self and forward
movement in a positive
direction

Self-acceptance - The user acceptance of their condition and attributes

Quality of life - Freedom and normality in the user’s life experiences

Activism - Acts of furthering the user’s own social standing towards equality,
including raised awareness and accessibility

Other

User individuality - The unique requirements of individual users and need for
variety in technology available
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3. Results

Control: Most interviewees stated the benefits of wearable glucose monitors in their management of the
condition and glucose level. Additionally, interviewees stated the importance of consistency in their
glucose level also linking mental health control with one interviewee stating they “feel like there isn’t
such a big weight on [their] shoulders” and they feel “positive towards [their] future”. These codes
have been grouped under medical control.

Secondly, the theme of autonomy was highlighted, as identified previously by Ferreira et al. (2021),
particularly regarding users’ ability to check their own blood glucose level whenever they wanted,
giving them the relief of knowing their own glucose levels and being able to make informed decisions.
This was particularly highlighted by the example of users who knew something was wrong before the
glucose monitor picked up on it. In contrast, some users expressed a wish for automation, including
closed-loop systems, suggesting this would reduce stress and allow users to live without concern for
their condition. Automation is also present in the safety features on these devices such as alarms.

Trust was a highly discussed topic with interviewees, primarily as a distrust in the accuracy of glucose
monitoring devices, stating lag time and false readings created scepticism. One user felt their device
was “gaslighting” them and another suggested that devices had deliberate built-in obsolescence. In
support of this, the importance of developing trust was emphasised by one medical practitioners, stating
a lack of performance from the device can lead to a lack of trust, not only in the device, but in the
healthcare service, stating “patients do have their own health beliefs” that contribute to adoption. As
such, it is crucial to consider these beliefs and ensure that trust is formed between the user and wider
healthcare service, supporting previous findings by Low & Ramayah (2023).

Lastly, privacy was discussed, consisting of a desire to control who is given information regarding the
user’s treatment, with it being related to personal boundaries. In one example, a user describes family
overstepping this boundary which negatively affected the user and caused frustration, again, supporting
previous literature (Low & Ramayah, 2023; Ferriera et al., 2021).

Stimulation: This theme was illustrated by two primary categories, physio-pleasure and psycho-
pleasure. Physio-pleasure in this data included aesthetic design and comfort of the device. Firstly, there
were several mentions of a displeasure, or pre-empted displeasure, from the constant presence of the
wearable device, which presents a significant problem for designers to address. The largest complaint
was medical discomfort in the form of bleeding, pain, and scabbing or scarring from past injection sites.
While these were mainly directed at finger prick tests, users explained that they also apply to wearable
monitors, just less frequently. This reduced discomfort encouraged many interviewees to switch to
wearable monitors, however the monitors have their own set of problems, primarily allergic reactions
caused by the adhesives.

Psycho-pleasure firstly included intrigue and fun, with several users being interested in the devices, either
from an intrigue in technological elements or from fun elements such as the inclusion of stickers for their
glucose monitor. Additionally, the sub-theme included the avoidance of psychological trauma caused by
finger pricking. It is apparent that while there is some evidence for the psychological pleasure of a medical
wearable device, the example of a wearable glucose monitor is seen more as a functional item than an
item involving enjoyment and leisure, and so expectations for this device are relatively basic.
Competence: Firstly, usefulness was demonstrated by several interviewees who highlighted the glucose
monitor’s necessity in their daily lives, being described as “life-changing” innovations that provide more
data than they could ever have expected before. Additionally, these monitors help to prevent
complications due to high or low glucose levels with several experts and users emphasising this as a key
factor in their reasoning for using wearable glucose monitors. This, again, supports the findings of Low
& Ramayah (2023) in their factors for medical wearables acceptance.

Ease of use is another factor Low & Ramayah, include in their factors for technology acceptance, with
the UTAUT including this as a key element also (Kim & Ho, 2021). This is clearly reflected in the data
and is unsurprisingly one of the largest sections. Wearable glucose monitors were linked with reduced
burden and improved overall wellbeing. With clear indications of the user's blood glucose levels and
predictions, it helped to simplify management of the condition and reduce confusion. However, expert
interviews discussed how technology inexperience was often detrimental for the acceptance of these
monitors with one expert stating that many users struggle with some of the features such as uploading
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data from the device or setting up alarms, making these devices unsuitable for some users. This only
emphasises the importance of designing easy procedures and easily understandable technology.
Similarly, convenience was a factor for many interviewees, consisting of increased speed and portability
with users expressing their delight at the simplicity of scanning on the go with a mobile phone. The main
inconveniences associated with the devices were a lack of connectivity with other devices such as smart
watches; the inconvenience of monitors getting caught in clothing or while playing sport; and product
failure such as the device’s incompatibility with water. As such, these illustrated that connectivity,
intrusiveness, and preventing product failure are factors in the convenience of wearable glucose monitors.
Social: Within this theme, several users and experts cited stigma associated with type 1 diabetes and
devices used in its treatment, and so social acceptance was defined as a key sub-theme. Users explained
the pressures they are put under by others as well as the threat of discrimination. Overall, users expressed
a lack of understanding and empathy, firstly from the general public, but also from their friends and
family, who with the best intentions put pressure on users to be in control. Several users, and experts
alike, expressed a lack of understanding or empathy from medical professionals, mainly in the form of
excessive scrutiny for incorrect or alternative management techniques that are not approved by the NHS,
as well as poor glucose control.

Social activity was also a significant sub-theme here, with interviewees discussing how these devices
allow them to engage in hobbies. Additionally, some users discussed body image issues which restrict
their social activity. Overall, a strong need for social interaction was identified as a key factor in positive
wellbeing. Furthermore, a strong sense of community was identified, with users explaining that finding
a person who you can relate to creates a sense of belonging. This community extends to online forums
and groups for help and advice.

The final sub-theme in the social section is discretion. This topic is complex, with Pullin (2009)
explaining this with two terms “Disability”” and “disability”, the former being those who openly express
their disability as part of their identity, and the latter being those who wish to be more discreet. This
applied to the users interviewed with some wanting to show off their device or even customise it to
match their personal style, while others described wanting aesthetics that are not obvious to others.
Additionally, users with “disability”, as opposed to “Disability”, expressed the need for discreet actions
and operation of the device, one user suggesting the act of waving a phone on their arm is a lot more
discreet than a finger prick tests.

Purpose & growth: Firstly, self-acceptance was discussed with medical experts, stating that a user must
accept their condition before they can engage in treatment. However, this can sometimes be difficult as
some users will experience negative body image with a wearable device being a constant reminder of
their condition. Ultimately the goal of self-acceptance is to improve the user’s confidence and capability.
Improving the quality of life was another theme identified in the data, primarily concerned with
enjoyment of life, freedom and introducing some normality to users’ lives. This included allowing users
to accomplish significant achievements such as a successful career or going to university while the
device helped them deal with the stress of these events.

Forms of activism were also observed in interviewees, by which the author means acts of furthering the
user’s own social standing towards equality. Several users discussed their part in spreading awareness
about the condition and the associated technology, discussing accessibility, high cost, and the strict
criteria restricting their access to free devices, as well as general inequality in the healthcare system.
Some users, specifically called for action on this inequality and lack of accessibility forming a key part
of their experience with diabetes technology.

One code, 'Individuality', did not fit into any one theme but instead covered a multitude of themes. User
individuality, or the unique requirements of individual users, was discussed with several interviewees,
explaining that the vast range of needs and desires users possess requires a variety of devices for the
user to choose from, as “it's not one size fits all, you have to make sure the right person has the right
technology”.

4. Discussion

Reflecting on the research question - what are the contributing factors in creating a positive emotional
experience of wearable healthcare technology? — the construct derived from the results (shown in Table
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2) helps to answer this with a series of psychological needs and factors directly related to the fulfilment
of these needs through wearable healthcare technology.

The psychological need of 'Control" was confirmed within the results of this study, demonstrated
through a variety of factors. Autonomy, privacy and trust which formed the preliminary construct (Low
& Ramayah, 2023; Ferreira et al., 2021) were confirmed with users demonstrating a desire to have
control over their own treatment and decision-making processes, as well as the need for boundaries
regarding their personal data. A lack of trust was evident with inaccuracies leading to users questioning
the credibility of data provided. Hence, trust is a key factor in the fulfilment of control, and the
construct’s ability to illuminate an issue with current medical technology proves hopeful for the
application of this research in other medical design scenarios. In addition, medical control and
automation were also identified. Automation, however, must be carefully balanced with autonomy, as
while both have been confirmed as key factors by user and expert interviews, they have the potential to
be in direct competition.

'Stimulation® has been largely confirmed by this study, identifying both physiological and psychological
pleasures, including pleasant aesthetics, comfort, playfulness and intrigue. However, while the data
would confirm discussions by Jordon (2000) on certain pleasures, the results observed presented basic
pleasures as opposed to the deeper psychological pleasures that Chapman (2015) included in their model
of emotionally durable design. This study would instead suggest that medical devices, particularly
wearable devices, are not so concerned with the factors of narrative, personification, or shared memories.
The need for 'Competence’ was a factor widely discussed previously with models such as the UTAUT
(Kim & Ho, 2021) as well as literature by Norman (2016) and Pullin (2009) explaining the details
surrounding ease of use and usefulness. These factors were confirmed by this research, covering a wide
range of codes such as a necessity, reduced burden and easy operation. In addition to this, convenience
was added to the construct with users expressing the desire for speed, portability and connectivity as well
as many more.

'Social' factors have changed slightly throughout this study, firstly confirming social acceptance as a
significant factor, identifying stigma and discrimination surrounding diabetes. Additionally, with a lack
of empathy and understanding from others, this study proves the struggle faced by people with medical
conditions and how this can affect the design of assistive technology, as discussed by Pullin (2009).
Expression of identity was confirmed in this study, alongside discretion. However, the data presented a
divide in the user group, some desired a highly discreet device with minimal features and discreet
operation, and others wanting to express their diabetes as part of their identity and personality, showing
off their device or even customising it to fit their own style. Once again, this follows discussion from
Pullin (2009) who describes the phenomena in terms of people with Disability (with a capital D), and
those with disability (with a little d). This divide presents a complicated issue for designers and is beyond
the capabilities of this research to investigate. However, it would present an opportunity to investigate
this dynamic in future research. Finally, in addition to these confirmed factors, social activity and
community were included in this construct, leading to a sense of belonging.

The final psychological need, '"Purpose & Growth', was also confirmed with self-acceptance being a factor
identified by multiple experts and users, varying from acceptance of the condition, to body image issues
and even to developing confidence. In addition to the preliminary construct’s concept of rejecting stigma,
the factors of quality of life and activism were added, being significant factors in positive emotions.
Finally, individuality as a factor could not be categorised, with users and expert agreeing that no one
product can suit every user, and so each new product should be in some way different to the current
market, finding a niche of users to truly serve, expanding the options users have so they can find one
that fulfils their individual needs.

4.1. Contribution to knowledge

This study has brought a design thinking approach to the medical design industry which has been
traditionally dominated by a focus on functional factors (Weatherly & Reay, 2022). The result is an
alternative to this approach, highlighting the roles of emotions within medical design, and providing a
contextual construct for future designers to use from the start of the design process as a guide or checklist
to create design criteria and specifications for new products.
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It is hoped that adoption rates of these much needed devices can be increased by allowing designers to
better understand and empathise with the target users, while also providing guidance on how future
research can be conducted to apply this approach to other medical design scenarios.

The study has shown rigor in its particular focus within the field of emotional design, targeting the
psychological needs that result in emotional responses (Hassenzahl et al., 2013), as well as taking the
advice of other authors (Yoon & Kim, 2022; Yoon et al., 2020) to research a specific case study to
provide more insightful models for use by designers. The methodology of this study has been chosen
carefully, following a qualitative methodology, reflected in all the research activities conducted in the
acquisition of this data.

4.2. Research limitations

While this study has been successful in reaching objectives and answering the research question, there
are certain unavoidable limitations to this research. Firstly, due to limited time and resources this study
only managed to include a total of nine participants for interviews. Future study with a larger sample
size would be recommended to validate the construct further. In addition, it would also be recommended
that this larger sample have a more representative gender mix, as this study was biased towards female
participants. While this was suitable for a study conducting exploratory research, in order to confirm the
construct a more proportional sample is needed.

While it was not possible in this study due to time and resource constraints, it would also be
recommended that research be conducted with designers to validate the construct’s usefulness in
creating new products, as suggested by Haines-Gadd et al. (2018).

5. Conclusion and future study

This study has aimed to explore the factors contributing towards positive emotional experiences within
wearable medical technology, hoping that the construct derived from the results will be useful to
designers in creating future products. With the importance of wearables for the future of the healthcare
system, and the current lack of adoption due to intangible factors, this study has highlighted key
influential factors determining user acceptance.

A literature review concluded that fulfilment of basic psychological needs can elicit long-lasting positive
emotions and psychological wellbeing, affecting a patient’s acceptance of technology. Through a set of
interviews with user groups and experts, wearable glucose monitors for type 1 diabetes have been
examined through thematic analysis to confirm that a sense of control (including medical control,
autonomy, automation, trust and privacy), stimulation of physio and psycho pleasures, competence
(including ease of use, usefulness and convenience), social factors such as acceptance, activity and
discretion, and purpose & growth from self-acceptance and quality of life are significant psychological
needs that can be satisfied by considering the associated factors to elicit a positive emotional experience
of medical technology.

Limitations in the current study would provide an opportunity for further research to confirm this
construct's reliability with a larger scale study. This may also include input from designers, ensuring the
construct is useful and creates effective change to the design process.

Additionally, this study left some factors requiring further investigation. Firstly, to see if Chapman's
(2015) model of emotionally durable design has an application in medicine and to what extent, and
secondly, further examining the dichotomy of discretion and expression within assistive technology.
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