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Abstract

Background: The challenges of living with and manag-
ing type 1 diabetes during youth and emerging adulthood
are well documented. The management burden may be al-
leviated in part using diabetes technologies including con-
tinuous glucose monitoring and hybrid closed-loop insulin
pumps. However, young people's experiences of diabetes

technology during this life stage are not well understood.
This study aims to address that gap.

Methods: This study will recruit 30—40 young people living
Ireland. with T1D, aged 1621 years, from paediatric, transition and
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will be conducted. The data will be analysed using frame-
work analysis.
Results: TBC (registered report format).
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INTRODUCTION

Living well with type 1 diabetes (T1D) requires a multifaceted approach, including regular blood glu-
cose monitoring, insulin therapy, dietary adjustments, physical activity and risk reduction behaviours
to maintain glycaemic control and minimize the risk of complications. The substantial psychological
burden associated with diabetes management is well documented elsewhere (Holt et al., 2021) and can
be especially challenging during adolescence (often defined as 10—19years) and emerging adulthood
(from about 18—25years, or older), owing to the rapid biological, psychological and social development
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of these life stages. Young adulthood is characterized by increasing independence, potentially ‘risk-
taking’ behaviours and identity development (Morrissey et al., 2022), all of which affect, and are affected
by, living with T1D. An additional developmental challenge occurs in the transition from paediatric to
adult diabetes services (at approximately 18 years), which can go smoothly or be experienced as disrup-
tive to life with T1D (Olsson et al., 2023). Although these challenges are increasingly well understood,
one area that remains underexplored is how using diabetes technology affects young people's experience
of living with T1D.

Importantly, advances in diabetes technology may alleviate some of the burden of management and
improve quality of life for young people living with T1D. One such technology, the continuous glucose
monitor (CGMs) is now standard of care for T1D (ADA, 2024). A CGM is a small sensor, usually placed
on the arm or abdomen, which continuously monitors interstitial glucose levels and transmits the data
to a display device, such as a reader or smartphone, with updates every 1-5min. CGMs can alert the
user to changes in glucose levels, helping to manage highs and lows, and are an essential component in
advanced diabetes management technologies, such as hybrid closed loop (HCL) systems. The recently
updated National Clinical Guideline No. 17 (Department of Health, 2024) for and the Rapid Health
Technology Assessment of CGM (HIQA, 2023) in adults living with T1D in Ireland, with international
guidance from NICE and the American Diabetes Association (ADA) (Committee, 2023)/European
Association for the Study of Diabetes (EASD) (Holt et al., 2021), recommends offering adults with T1D
a choice of CGM based on an individual's clinical needs, preferences and device functionality. Owing
to the lack of a diabetes register in Ireland, there is limited evidence in Ireland as to the proportion of
people with T1D who have access to CGM; however, CGM use has been shown to result in an HbAlc
improvement of 6.7mmol/mol (Courtney et al., 2023). Another device used is the HCL, also known
as an artificial pancreas or automated insulin delivery system. The HCL integrates an insulin pump,
CGM, and a control algorithm to use real-time glucose data for automatically adjusting insulin delivery,
increasing insulin when glucose levels are high or predicted to rise and decreasing or stopping insulin
when glucose levels are low or predicted to drop (Griffin et al., 2023). Current commercially available
systems are hybrid rather than fully closed loop because, for effective diabetes management, the user
must manually input carbohydrate intake into the system, prior to carbohydrate consumption (Griffin
et al,, 2023). In Ireland, there is considerable heterogeneity in the uptake and/or access to insulin pump
therapy. In 2010, it is estimated that 10.5% of people with T1D were using insulin pump therapy with
significant geographical variation (Gajewska et al., 2020); in 2022, the proportion using insulin pump
therapy is estimated to have increased to 15% (Flynn, 2023). As the proportion of users increases, un-
derstanding the impact of these technologies on users' lives requires exploration.

At least two strands of theoretical literature are relevant; firstly, Zechnology acceptance models provide a
framework for analysing decisions and behaviours related to the use of health technology. One prom-
inent model, the Unified Theory of Acceptance and Use of Technology (UTAUT), combines elements
from eight established models (Venkatesh et al., 2003) to propose four core determinants of tech-
nology use intention and actual use: performance expectancy, effort expectancy, social influence and
facilitating conditions and four additional factors: gender, age and user experience as well as the de-
gree of voluntariness in technology use. Although UTAUT provides a comprehensive understanding
of how individuals' intentions to use technology are formed and how these intentions translate into
actual usage behaviour, models like UTAUT are limited by their binary logic of acceptance or rejection
(Karnowski et al., 2011) and assumption of rational behaviour (Fishbein & Ajzen, 1975), which may
not fully align with the complexities of self-management and diverse user contexts and experiences
(Dadgar & Joshi, 2018). The second relevant framework is the influential COM-B model (see McSharry
et al., 2020; Morrissey et al., 2021). This model proposes that to perform a particular behaviour (like
adopting a health technology), a person must feel that they are both psychologically and physically able
to do so (Capability; C), have the social and physical opportunity for the behaviour (Opportunity; O)
and want or need to carry out the behaviour more than other competing behaviours (Motivation; M).
In general, young people and their patents/caters are highly motivated to access technology as it usually
results in improved glycaemic control (Crabtree et al., 2023) and reduced management burden. The
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primary barriers to technology use likely relate to opportunity as access to technology is inconsistent
nationally and internationally (e.g. Gajewska et al., 2020), and capability, as completion of structured
education is typically mandated before pumps are facilitated. Although the COM-B model has been
applied to improve the use of technology for conditions like hearing loss (e.g. Barker et al., 2016), our
current understanding of technology use is insufficient to comprehensively map barriers and facilitators
to the COM-B model.

Thus, while supra-theories such as the COM-B model, and technology-specific models like the
UTAUT model, are useful in some contexts, their relevance to understanding diabetes technology use
among young adults with T1D is uncertain. Instead, we draw here on the developmental psychology
literature conceptualizing adolescence and young adulthood as periods of rapid development, self-focus,
identity exploration and instability (e.g. Arnett & Mitra, 2020) to qualitatively explore young people's
experiences of technology use for T1D. As the transition-of-care from paediatric to adult diabetes ser-
vices is a vulnerable time for T1D management, we focus on young people preparing for or with recent
experience of this transition-of-care. Our findings will advance existing literature by understanding
how diabetes technology affects the day-to-day lives of young people with T1D.

METHODS
Design

A cross-sectional qualitative study using online individual semi-structured interviews will be conducted,
allowing participants to participate from a quiet place of their choosing. At the time of submission, ethi-
cal approval for the study has been granted from one of the relevant Research Ethics Committees.

Participants

The study addresses a relatively narrow question, with a specific population, informed by an established
theoretical perspective. Therefore, based on disciplinary norms and on the Malterud et al. (2016) infor-
mation power guidance, we aim to recruit 30—40 young people living with T1D; the final sample size
is dependent on the quality of dialogue achieved from individual interviews. Eligible participants will
be between the ages of 16 and 21, enrolled in a paediatric clinic, a structured transition clinic, or within
1year of their first adult clinic appointment at one of four hospital sites (within two hospital groups):
and use diabetes technology (e.g. CGM, hybrid closed-loop system) in managing their diabetes. This age
range was chosen to facilitate the participation of young people either side of the significant transfer of
care from paediatric to adult clinics. Additionally, participants will be required to have had their diag-
nosis of T'1D for at least 12 months and be able to speak and read English to facilitate informed consent.
Participants will be purposively recruited via a member of their diabetes care team during their routine
diabetes care.

Procedure

Participants will be approached via the diabetes team at paediatric, transition, or adult clinics (depend-
ing on their age), during their routine care and invited to participate in the research study. An informa-
tion sheet will be provided to any young person interested in taking part. Young people will be required
to sign and return a consent form; for those aged 16—17 years, a parental assent form will additionally
be required.

The semi-structured interview guide has been developed (see Table | below), drawing on relevant
literature (e.g. Arnett & Mitra, 2020; Fioretti & Mugnaini, 2022; O'Donoghue et al., 2024) and from the
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TABLE 1

Interview questions

Can you tell me a bit about yourself and your experience
with diabetes?

How do you feel about transitioning to adult services?

Can you tell me a bit about the diabetes technology you use?

Does anyone else have access to your data?

How do you find using your tech in social situations/public?
Example: out for a family meal/out at the cinema with
friends

Who provides you with support in managing your diabetes
with your tech?

How has the transition process been while using your
technology?

What is different about your life now that you are using
diabetes technology?

Is there anything else you think is important for us to know
about technology?

Interview schedule for semi-structured qualitative interviews.

Prompts

How long have you had diabetes, and when were you
diagnosed? How has diabetes impacted your daily life?
Were you always using technology to manage your
diabetes?

Would you say its gone smoothly?

Can you describe your experiences with the transition
clinic? (Only relevant to those in structured transition
clinics)

How do you feel about nsing technology? Why did you start
using it? How does it impact your daily life? How does
it fit into your daily routine? How do you feel about the
reliability of the technology you use?

Who? How do you feel about this? How do you see this
changing over the next few years? Do you feel like using
technology has changed your relationship with your
diabetes care team?... How?

Prompt: Ask about parents if not mentioned

Is there anyone else you would talk to about technology?

Have you received training/education on using these
devices? Have you got information about tech outside of
your diabetes team? If so, from where?

Do you have any worries about transitioning with
technology? Is there anything that would help you during
this?

Prompt: Is it easier to manage late nights or alcohol use?
How do you see yourself using your diabetes technology
within the next 5years?

What are the benefits? What are the challenges? How do
you manage these challenges?

multiple perspectives of the research team (including people with lived experience of diabetes, academic
researchers and healthcare professionals involved in diabetes care). The interview schedule has been
piloted with three young people and refined to enhance the schedule flow and to include additional
probes relating to feelings about technology. The interview schedule will act as a guide and may not be
followed rigorously when participants are forthcoming about relevant topics.

The semi-structured interviews will be conducted virtually over Microsoft Teams by FO'D, a PhD
researcher not involved in patient care. Virtual interviews will allow participants to take part at their
convenience and ensure that participation is separate from clinical care.

Data analysis

The interviews will be recorded and auto-transcribed in Microsoft Teams and reviewed for accuracy by
FO'D. NVivo will be used to organize data for analysis. Framework analysis (Ritchie & Spencer, 1994) is
an analytical approach not bound to any epistemological position, and it allows for both predetermined
factors and data-driven themes in guiding the development of an analytic framework. This aligns with
the aims of our study, as we have some predefined areas that we wish to explore but also want to remain
open to discovering unexpected areas of young people's experiences.
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TABLE 2 Initial categories for the framework analysis.

Category Description

Identity formation and development  Insights relating to how the young person sees (or does not see) their diabetes
as part of their identity (e.g. use of person-first or identity-first language; living
with diabetes vs. being diabetic); how do they disclose their diabetes or use of
technology to others

The impact of the current treatment  To what degree is the current treatment burdensome, or facilitative in achieving a
on quality of life good quality of life, and achieving the milestones of adolescence and young adulthood
(e.g. social participation)

Health behaviours and lifestyle Has engagement or anticipation of engagement in health behaviours
considerations changed because of current treatment (e.g. alcohol use); additionally, lifestyle
considerations (e.g. travel)

Challenges associated with current For example, difficulties in adapting to changes in treatment plans, coping with
treatment tech. failures; support for transitions in treatment, burden and cognitive load
Development of independence in What ‘independent” management means to the young petrson, the success with
diabetes management which independent management has been achieved (if this is a goal), parental

involvement in management, shifts in this involvement, parental or other access
to data from diabetes technology

Transfer-of-care from paediatric to Relating specifically to the transfer of care from paediatric to adult services,
adult services perspectives on and feelings about this transfer, how does technology relate to
these aspects

Framework analysis involves five key steps, including familiarization, identifying a thematic frame-
work, indexing, charting and mapping and interpretation (Ritchie & Spencer, 1994). Familiarization
with the data will involve listening to recordings and reviewing interview transcripts and field notes. A
preliminary thematic framework (Table 2) has been generated based on developmental literature (e.g.
Arnett & Mitra, 2020), alongside the diabetes-specific literature (e.g. Habenicht etal., 2021; O'Donoghue
et al., 2024) and will be supplemented from initial impressions from the interview transcripts. This pre-
liminary framework will then be piloted on a subset of interviews and reviewed before applying the
framework to the data in the indexing stage, which involves organizing the chunks of data into the
framework categories. The next stage, charting, involves summarizing the chunks of data and arranging
them into a structured framework matrix. In this matrix, every column represents a category within the
framework, while each row corresponds to an individual participant. The final stage, interpretation and
mapping, aims to pull together key characteristics of the data to effectively map and interpret the data
set as a whole (Ritchie & Spencer, 1994). This process will be facilitated by checking the summaries of
the framework matrix against the original data to facilitate interpretation and identification of patterns
in the data. The research team will discuss the interpretations and patterns identified before summariz-
ing the key themes.
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