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Abstract

Background

Young adults (18–25 years) with type 1 diabetes can have high blood glucose levels,

increasing their risk of complications. The D1 Now intervention aimed to improve outcomes,

using a young adult-centred approach, comprising three components: an interactive mes-

saging system, agenda setting tool, and support worker. A pilot randomised controlled trial

was conducted to assess acceptability and feasibility of this novel intervention.

Aim

To explore perceptions and experiences of young adults and healthcare staff participating in

the intervention arms of the D1 Now pilot randomised controlled trial.

Methods

A descriptive qualitative approach using semi structured interviews was used to collect data

between May 2020, and January 2021 from sixteen young adults and ten healthcare staff

Interviews were conducted online using MS Teams. Thematic analysis was used to analyse

the data. A patient and public involvement approach was used with the D1 Now Young Adult

Panel deployed from the outset to design and contribute to the study. Both written consent

in advance and verbal consent was given by all participants for the online interviews that

were video and audio recorded according to individual participant preference.

Results

Themes were developed separately for young adult and healthcare staff participants. Two

themes were developed from the young adult data, 1) ‘empowerment’ and 2) ‘perceptions

and experiences of the intervention’. One theme was developed from the healthcare staff

data, ‘perceptions and experiences of delivering the intervention’. All participants highlighted
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that the agenda setting tool and the support worker empowered the young adults as they

could focus the consultation process on what mattered most to them. However, the interac-

tive messaging system was perceived as unsuitable by many mainly because the technol-

ogy was outdated. Overall, the perceived impact of participating in the study was positive.

Conclusions

Understanding participants perceptions and experiences of taking part in the D1 Now inter-

vention is crucial. The lessons learnt can be used to further refine and develop the interven-

tion with a view to measuring its effectiveness, in a future definitive trial.

Introduction

Type 1 diabetes is increasing worldwide [1] and young adults with the condition need to moni-

tor their blood glucose and insulin use while also experiencing other major life changes [2, 3].

These life changes include transitioning into work and university, changing social contexts,

and competing priorities all of which may lead to young adults feeling challenged and over-

whelmed with self-managing their diabetes [4–10].

A further key transition for young adults at this time is the move from attending paediatric

diabetic clinics to adult clinics [7, 9, 11, 12], where there is an increased focus on glucose levels

and associated complications, which young adults can find stressful [11] leading to poor clinic

attendance and loss to follow up [2, 13, 14]. A study of young adult university students in the

UK with type 1 diabetes (n = 584) found that 91% never, or rarely, used medical supports on

offer within the university, with many losing contact with their prior diabetes team, increasing

the risk of complications [8].

Young adulthood is, therefore, considered a high-risk time for young adults with type 1 dia-

betes [7, 9, 15] and they need to be supported to self-manage their diabetes effectively to

improve their health outcomes [16, 17]. However, the first systematic review of interventions

designed to identify, describe and measure the effectiveness of interventions aimed at improv-

ing clinical, behavioural and psychosocial outcomes for young adults with type 1 diabetes iden-

tified an absence of high quality interventions [15]. The review concluded with a need for a

theory based intervention informed by key stakeholders to support and improve self-manage-

ment in young adults with type 1 diabetes [15]. To that end, the D1 Now theory-based inter-

vention, informed by key stakeholders was developed using a systematic, theoretical, user-

centred approach to support self-management and improve outcomes in young adults living

with type 1 diabetes [18–20]. Central to this was the D1 Now Young Adult Panel consisting of

young adults with type 1 diabetes who contributed to all aspects of intervention development

[18–20].

Following the development of the D1 Now intervention, a pilot feasibility and acceptability

randomised controlled trial (RCT) was undertaken [21, 22] with an embedded qualitative

component, the latter is the focus of this current paper.

Methods

A pilot RCT to refine the D1 Now intervention and determine its acceptability and feasibility

for young adults and healthcare staff was undertaken between October 8, 2019, and January

31, 2021 [21, 22] (Fig 1).
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Setting

The D1 Now pilot RCT included four Irish diabetes centres with dedicated young adult clinics:

three in the intervention arm and one in the control arm. The three centres randomised to the

intervention arm of the pilot trial were invited to participate in this qualitative this study. One

centre received the D1 Now intervention with an external support worker (additional staff

member hired for the pilot trial) and two centres received the D1 Now intervention with an

internal support worker (existing clinical nurse specialists in diabetes who volunteered and

upskilled to take on this role).

Methodology

The D1 Now intervention had three components: 1) a support worker 2) an interactive

messaging system (Florence) and 3) an agenda setting tool (AST) (S1 Appendix). The sup-

port worker communicated with young adults between appointments by phone, videocall,

or email and contributed to multidisciplinary team discussions. The AST contained a ques-

tion “What do you want to talk about in your clinic appointment today?” and included two

screening questions from the Brief Diabetes Distress Scale DDS-2 [23, 24] with the full

Type 1 Diabetes Distress Scale (T1-DDS) administered if scores exceeded ‘3’ on the DDS-2

[24, 25]. The software-based text-messaging system called ‘Florence’ also send a prior

agreed schedule of reminders and motivational messages to young adults who used it, to

assist their diabetes self-management. The intervention is described in detail elsewhere [20,

22].

An embedded qualitative study using a descriptive qualitative approach as described by

Sandelowski [26, 27] was undertaken to capture first-hand perceptions and experiences of

young adults and healthcare staff of receiving the D1 Now intervention. This approach was

chosen to give voice’ to the young adults and the healthcare staff participants views and experi-

ences, enabling the collection of unadorned accounts and facilitating the capture of a descrip-

tive account of findings in everyday language.

Fig 1. The D1 Now pilot RCT design.

https://doi.org/10.1371/journal.pone.0316345.g001
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Participants

Fifty-seven young adults took part in the pilot RCT, of which 48 were in the intervention arm.

From this group of 48, maximum variation was used to select the sample in relation to age,

gender, and study location by intervention site centre to capture a range of experiences. Eigh-

teen young adults agreed to be interviewed. However, two young adults subsequently declined

to participate due to work and or study commitments. Further demographic details of the 16

participants are presented in Table 1.

Healthcare staff (HCS) from across the three intervention sites, were also invited to inter-

view, (n = 10). To protect at much anonymity as possible due to the small sample and small

number of sites, details regarding profession, gender, age, years of experience and the site they

were allocated is not presented. Instead, a descriptive overview of participants is provided

(Table 2: Description of Healthcare Staff).

Data collection

Semi-structured interviews using interview guides (S2 Appendix) were conducted by EMcC

with healthcare staff (n = 10) at month 12 and with different young adult participants at

month 6 (n = 7) and month 12 (n = 9) to reduce participant burden (see Table 1). All inter-

views were one-on-one, conducted online using MS Teams and 30–45 minutes in duration.

The interview guide for young adults was developed based on the research objectives, expertise

of the research team (DC, EM and EMcC) and in conjunction with the D1 Now Young Adult

Panel. The interview guide for healthcare staff was also designed by the study team based on

the research objectives and expertise of the research team. The arrival of the COVID-19

Table 1. Demographics of young adult participants (n = 16).

No. ID Code Intervention Arm Age Age of diagnosis Insulin administration Time of interview

1 YA004 External 20 2 Pump Six months

2 YA012 External 21 7 Pen Six months

3 YA013 External 22 9 Pen Twelve months

4 YA019 External 23 14 Pen Twelve months

5 YA020 External 20 5 Pump Six months

6 YA021 External 19 10 Pump Twelve months

7 YA025 External 19 10 Pump Twelve months

8 YA022 Internal,1 20 7 Pump Twelve months

9 YA005 Internal,1 23 4 Pump Twelve months

10 YA018 Internal,1 25 7 Pump Six months

11 YA016 Internal,1 22 9 Pump Twelve months

12 YA017 Internal,1 20 12 Pump Six months

13 YA001 Internal,2 22 6 Pump Twelve months

14 YA006 Internal,2 20 17 Pen Six months

15 YA008 Internal,2 26 8 Pump Six months

16 YA014 Internal,2 20 19 Pen Six months

Total Interviews 16

https://doi.org/10.1371/journal.pone.0316345.t001

Table 2. Description of healthcare staff (n = 10).

Average Age Average Years of experience Male Female

46 years 12 years n = 3 (30%) n = 7 (70%)

https://doi.org/10.1371/journal.pone.0316345.t002
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pandemic in March 2020 impacted the delivery of the D1 Now intervention for about three

months, when most diabetes clinics moved to telephone or virtual clinics. Therefore, a ques-

tion to ascertain the impact of COVID-19 on participation was added to the original interview

guide (S2 Appendix). All participants reiterated their consent to participate verbally at the

beginning of the interview. The interviews were recorded on MS Teams either using audio

only or using both audio and video, depending on participants’ preferences. All data was sub-

sequently transcribed verbatim, personal identifiers removed and uploaded to NVivo12 to

facilitate the storage and management of the data.

Data analysis

Thematic analysis based on the work of Braun and Clarke using the six-phase process [28, 29]

was employed which emphasises the active role of the researcher, advocating an organic

approach to the coding of data and development of themes. Firstly, familiarisation with the

data was achieved by EMcC reading the interview transcripts repeatedly; codes were then gen-

erated by highlighting quotes from the transcripts that seemed to capture key concepts across

the data (EMcC). A secondary review of the coding was undertaken by DC to ensure consis-

tency. Theme searching was then commenced by EMcC which involved exploring how differ-

ent codes could be combined to form overarching themes: these themes were then reviewed by

DC to ensure that there was enough data to support each theme and that the labels and theme

titles applied reflected thematic content. The final stage involved integrating themes in a mean-

ingful way and writing up the narrative [28, 29]. When similar themes were beginning to be

repeated during the interviews, two more interviews were undertaken to confirm data

adequacy.

The four criteria described by Lincoln and Guba (1985) were used to ensure rigor [30].

Rigor was also ensured by the researcher (EMcC) maintaining a reflective journal during the

entire analysis process. In addition, contemporaneous notes were maintained during interview

sessions, and when developing codes and final themes. The reflective journalling and note tak-

ing process supported self-reflection and helped the researcher to consciously keep track of

their thoughts and remain vigilant of potential biases that might influence their interpretation

of the data. Ongoing discussion throughout the analysis process with research team members

with qualitative expertise and knowledge of diabetes (EMcC, EM, DC) also helped to ensure

rigor and to further limit any potential influence and/or bias by the interviewer during inter-

views and data analysis. Finally, members of the D1 Now Young Adult Panel also reviewed a

selection of anonymized transcripts and confirmed that the interview transcripts were reflec-

tive of their own experiences.

Ethics

Ethical approval was obtained from the ethical committees of each of the three hospitals partic-

ipating in the study: Beaumont Hospital Ethics (Medical Research) Committee REC reference:

19/51; St. Vincent’s University Hospital Local Ethics Committee Ref. No: RS19-031; and Tal-

laght University Hospital Research Ethics Committee Rec: 2019–09 List 35 (13). Participants

all received a participation information leaflet and written informed consent was obtained

from all participants.

Results

Two themes were developed from the young adult data, 1) ‘empowerment’ and 2) ‘perceptions

and experiences of the intervention’. Following analysis of the healthcare staff data, one theme

was developed, ‘perceptions and experiences of delivering the intervention’.
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Young adults

Theme 1: Empowerment. This theme describes how the D1 Now intervention empow-

ered young adults during clinic consultations to participate more in the management of their

diabetes. It consists of the sub theme, ‘Feeling supported and in control’.

Feeling supported and in control. Some young adults reported initial hesitancy about study

participation, expecting it to become burdensome and restrictive as they would be obliged to

‘have to’ do several things. Conversely, they reported positive experiences, with the usual busy-

ness of the clinic balanced by being able to discuss their feelings resulting in them feeling more

in control of their clinic appointment.

. . .at the start, I was a bit sceptical. . .I didn’t want it to become a burden. . . It was actually
completely the opposite, I felt like I had a bit of control then, rather than owing someone a favour

(YA021)

Many young adults also reported that completing the first page of the agenda setting tool

with the support worker, in advance of their consultation, made them more in control and pre-

pared. The first question ‘what would you like to discuss today’ was identified as key, allowing

them to focus on what was important to them rather than the needs of the endocrinologist.

I personally found it very beneficial. . . getting this new structure and especially. . .the first
question asking, "what would you like to discuss today"

(YA006)

Many young adults reported feeling actively included in finding solutions to their problems

as working with the support worker helped them to better understand their diabetes and this

allowed them to become more involved and collaborate with their healthcare team rather than

being managed as previously.

A support worker. . .it’s more about the management. . . rather than like your diabetic nur-
se. . .more concerned with taking your bloods and booking appointments. . .you can kind of
start to understand why there’s patterns forming. . .it’s just that extra support

(YA001)

They also reported that the good relationship developed with the support worker was due

to their consistent presence and familiarity with their medical history. This contrasted with

prior clinic experiences where they met different healthcare professionals at each visit with

some young adults reporting feeling anxious and upset, specifically during meetings with the

consultant endocrinologist.

. . . the normal clinic, you get a different nurse and a different doctor every time. . .. she [support
worker] stayed the same and I really like that. . . somebody knows your medical history . . ..

(YA005)

The consultant [endocrinologist] meetings. . .they are the ones that upset more or cause some-
one to be frazzled. . . I’ve definitely gotten side-tracked in consultant meetings a lot more than
I would with my nurse

(YA006)
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Several young adults referred to diabetes distress as a ‘taboo’ subject, perceiving the focus of

consultations to be only on HbA1c. The agenda setting tool, in contrast, gave them control

and permission to discuss their distress and consider the impact of their diabetes on both their

physical and mental health, which was new.

[Diabetes distress]. . . one of those kind of taboo subjects where we don’t really talk about it. . ..

(YA008)

[agenda setting tool] like a catalyst, almost gave you a starting point for being able to talk
about [diabetes distress]. . .would be the kind of thing that I would be a bit nervous to bring
up on my own

(YA017)

I just kind of like separated diabetes. . .physical health and mental health were separate

(YA013)

Theme 2: Perceptions and experiences of the intervention. This theme describes young

adults’ perceptions and experiences of the three aspects of the intervention and as such is

reported under the subthemes 1) support worker, 2) agenda setting tool 3) Florence and 4) the

impact of COVID.

Support worker. Most young adults reported that they viewed the internal support worker

not as a nurse but as a friend, someone who knew them and would work with them and help

them to manage their diabetes better.

Having that point of contact is great. . .knowing them by name, and they know you. . .you
don’t kind of see them as like the clinic nurse anymore. . . you actually feel like they are trying
to help. . .they look at your sugars and like ’what can we do now to sort you out’

(YA008)

Most similarly reported that the presence of the support worker (internal or external) at

each clinic appointment was both beneficial and acceptable. Many reported being anxious

about their diabetes and appreciated the support worker providing positive reinforcement and

helping them to view their diabetes in a different way.

. . .lot of anxiety with dealing with my diabetes. [Support worker] was quite helpful. . . a lot of
positive reinforcement. . .looking at my illness in a more progressive light as opposed to kind of
always been down in the dumps about it

(YA019)

Agenda setting tool. The majority of young adults also reported that the agenda setting tool

was acceptable and easy to use, providing focus and highlighting the need to be more mindful

of their diabetes.

. . .it [agenda setting tool] really helps make you more conscious of. . . things that are going on
with your diabetes

(YA005)
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This tool was perceived by most young adults as having the most positive impact of the D1

Now intervention. They reported that the goal setting exercise component enabled them to

identify, discuss, and agree realistic and achievable self-management goals with their consul-

tant, something they had not previously done.

It was interesting to note that when asked if any of the intervention components could

standalone, the majority of young adults reported that they felt the agenda setting tool and sup-

port worker combination complemented each other and would not work well on their own.

more beneficial to have the support worker there that can kind of guide you through it [agenda
setting tool]. . .I don’t think they would work [separately]

(YA001)

Florence. Most young adults who engaged with Florence reported that they either already

had a reminder system in place, found it annoying, or felt overwhelmed with the frequency of

text messages hence they switched it off. However, for some young adults knowing they could

contact the support worker directly if needed served to decrease their anxiety, even if they did

not use it.

. . . appreciated it more [Florence/Support worker] because I felt like there was kind of an out-
let like if I needed it

(YA013)

While some young adults acknowledged that it might be useful for others, particularly

younger people.

I did [use Florence] for a little while and then they [messages] just kind of annoyed me . . .I
was just getting inundated with messages. . .I just ignored them. . . younger [person] or some-
thing like that, maybe it would be more beneficial

(YA019)

Impact of COVID on the intervention experience

The onset of COVID in March 2020 resulted in diabetes clinics moving to telephone or virtual

clinics. Some young adults described the telephone calls during the COVID lockdown as basic

and generic, conducted with unfamiliar staff, with little opportunity to discuss their concerns.

However, some acknowledged that being part of the intervention and knowing that they could

reach out for help was reassuring.

. . .the questions [telephone-call] were just too general . . . . . . ‘Are you ok with checking your
blood sugars?’. . .for someone who had diabetes for 12 years, I could have done without the call

(YA016)

. . . appreciated it more [Florence/Support worker] because I felt like there was kind of an out-
let like if I needed it

(YA013)
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Healthcare staff

Theme 1: Perceptions and experiences of delivering the intervention. This theme

describes healthcare staff perceptions and experiences of delivering the intervention. It consists

of three sub themes, 1) rebalancing the power dynamic, 2) resource implications and training

and 3) impact of COVID.

Rebalancing the power dynamic. Most healthcare staff reported that the agenda setting tool

was a welcome change to their current practice serving to rebalance power and refocus the

consultation to the young adults wider needs and not just on the ‘numbers’ and that it gave

structure to the consultation and helped balance the power dynamic in the consultation pro-

cess, empowering young adults.

. . .I think it gives structure to the clinic. . .so useful in terms of . . .generating point that can be
followed up over time. . .it is good I think. . .so you know it could help clarify things. . .

(HCS2)

. . . it ensures that the consultation is a two-way process addressing the concerns and priorities
of both sides, rather than a doctor’s perspective of what needs to be discussed.

(HCS3)

The importance of the first question on the agenda setting tool was highlighted as they felt

that this ensured that the young adults had time to reflect and create a plan before meeting the

consultant.

I think it was really important to, for them to highlight what it is they wanted to specifically
talk about, and it got, they got more I think out of their appointment then.

(HCS7)

You know, it was great to have it a little bit more led by the young person as opposed to us set-
ting the agenda for them.

(HSC4)

Resource implications and training. Most healthcare staff reported that the support worker

was an acceptable addition to the clinic. However, concerns were expressed by a few staff

about the viability of a support worker in its current form due to resource implications and

that the lack of resources increased the burden on other staff and was unfair.

. . .my chances of [funding support worker] in the next five years are slim. . .the reasons for
really being involved in this project is hopefully to get a bit of data. . .important to re-apply
with a business case

(HCS1)

. . .it. . .meant that some of my other nurses had to carry an extra bit of work. . .But the core
principle . . .I really like it, but the notion of no extra resources, now you’re a support worker is
unfair on everybody.

(HCS3)
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Some of the support workers perceived their role, and the care they provided in the inter-

vention, aligned well with their existing established responsibilities as experienced healthcare

staff.

. . . It’s not hugely different than what I would have done in my role with the young people
in our clinics before. . . I would have been very much a pivotal, central person that they
contact

(HCS10)

However, this role did require adjustments for example it increased administrative work-

load. Furthermore, there was a tendency for staff to direct study participants to them in the

first instance regardless of the issue.

. . .the hardest part for me has been trying to keep up with the paperwork . . .if a young person
came in who’s one of my recruits, then the girls would re-direct it back to me rather than them
seeing the person themselves

(HCS10)

Other support workers reported that their main adjustment had to do with finding their

way in a new role and different environment.

. . . I kind of was in uncharted waters. . .there was quite a lot of navigating to do at the start of
the role. . .trying to figure out what is it that I’m here to do?. . . feeling a little bit like an
outsider. . .

(HC8)

While all healthcare staff were extremely positive about the support worker, most felt it

needed to be an experienced diabetes educator and communicator, with the skills and training

to support the young adult, and familiar with navigating hospital systems. Many also reported

that the role needed to be a full-time post with additional resources ring-fenced and secured to

ensure its viability into the future.

. . . [support worker] has to be an internal person. . .an additional resource to what’s already
available. . . it’s a full-time post. . .the patients appreciate it. . . it needs to be ring fenced,

secured, protected resource

(HCS3)

. . .I don’t think we would have been able to facilitate having one of the nurses as the support
worker. We just wouldn’t have been, had the time. . . So, I think you need someone that’s just
dedicated to that aspect {Support Person} of it, you know.

(HCS4)

Many healthcare staff also raised concerns regarding the resources needed to manage the

delivery of Florence as well as its viability as a motivational tool. Florence was described as

generic; impersonal with out-of-date technology with many of its reminder features already

available on other smartphone apps.
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. . .I guess I’d have mixed feelings about how useful young people found Florence based on the
level of engagement and whether or not actually it may be slightly out of date at the moment
as a technology tool. . .

(HCS8)

Some healthcare staff also acknowledged that the D1 Now intervention highlighted some

resource deficiencies in the service in terms of not being able to devote sufficient time to clients

and lack of training to deal with issues related to diabetes distress. The latter resulted in staff

shying away from the topic as they perceived they were not fully equipped or trained to deal

with psychological issues with no care pathway to follow.

[D1 Now] highlighted to us how our service kind of something’s lacking in our service in that
we don’t all have time to sit down and speak to patients in this way and we’re obviously not
trained in it. . .you’re not able to give them a solution. . . there isn’t a lot of support out there-
. . .if I open this can of worms, where do I take it?

(HC6)

In contrast, other healthcare staff reported that the initial training provided by the D1 Now

study team increased their knowledge and confidence and empowered them in dealing with

diabetes distress.

it’s good to normalise that [diabetes distress] as part of diabetes care and we were given some
training at the beginning. . . so I felt comfortable I suppose with that included as part of the
tool and to be discussed in consultations. . .

(HCS5)

Several healthcare staff reported that they were concerned initially about the added pressure

delivering the intervention might have on the smooth running of an already busy clinic. How-

ever, they reported that these concerns abated and the experience was very positive.

. . .bit of nervousness how would the flow of the clinics go. . .would it slow down the clinics,
we’re under huge pressure in the clinics to get the clinics done in a certain time but actually we
got through all of that, we got over all of that. . . it’s been very, very positive

(HCS1)

Impact of COVID on the intervention experience

Several healthcare staff viewed the move to telephone or virtual clinics during COVID as less

optimal as interactions were short, and sometimes conducted by staff unfamiliar with the

study. In this context for example the full diabetes distress scale (T1-DDS) was considered too

long to implement.

We actually didn’t use the D1 Now tool [in virtual consultation] . . .it wasn’t only the consul-
tant that was doing the virtual clinics. . .other members of the diabetes team that wouldn’t
have been core to the D1 Now young adult clinic group. . .

(HCS8)
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. . . [The T1-DDS] 28 questions! that was going to take me a minute per question . . .the way it
[COVID-19] has affected the D1 Now is that it hindered the face to face, which I think is more
useful than any virtual appointment

(HCS9)

In addition, staff absences due to COVID and the amplified demand for patient reassurance

during lockdown, also increased staff workload.

Again, COVID has meant that we’ve had staff off, you know, above the normal quantities at
different times and, you know, so that perhaps magnified the impact of someone trying to take
on extra work around a study in this case,

(HCS3)

Yes, there’s been more phone calls, there’s more enquiries, you know, people are phoning us
because they’re anxious and they need assurance in some respects and they, you know, they
just need a bit more support. . .So, now you’re making phone calls for clinics sometimes. . .I’m
in a car, well now ‘will you ring me back tonight at 8 o’clock’, so, getting the time. . .it’s a
challenge. . .

(HCS5)

Discussion

This qualitative embedded study explored the perceptions and experiences of young adults,

and their health care staff who participated in the intervention arm of the D1 Now pilot RCT.

All young adults and health care staff reported that two intervention components, the agenda

setting tool and support worker combined, were acceptable and viable and a welcome addition

to the clinic experience. This was because the tool was perceived as giving structure and mean-

ing to clinic visits and the support worker provided advocacy for the young adults. Specifically,

young adults described the agenda setting tool as having the most significant impact, giving

them control in the consultations and helping them to talk about and agree realistic and attain-

able self-management goals that was a new experience. The importance of goal setting to facili-

tate diabetes self-management and empowerment in young adults is also supported in other

studies [31, 32].

Perceptions of the text-messaging service (Florence) however were mostly unfavourable.

All health care staff perceived Florence as generic and unsuitable for a young adult population

who already have access to multiple types of technology for diabetes management. Both health-

care staff and the young adults alike felt that the device needed to be more customised to

young adults’ preferences. These findings concur with a study assessing applications (apps)

designed for diabetes self-management that did not work as well as intended. The study con-

cluded they needed to be customisable and embedded with evidence-based information; prob-

lem-solving skills; and to support transitioning from paediatric into adult care [32].

The onset of COVID in many countries, as in Ireland, witnessed a shift from face-to-face

care delivery to virtual or telehealth care [33, 34]. Some health care professions in this study

felt that this change made it difficult to deliver the intervention as they found that the tele-

phone calls tended to be short. This may be due to the fact that this change was suddenly thrust

upon health care staff who had little or no training in using this technology to effectively create

an atmosphere conducive to open discussions in these new environments [35]. In addition,
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during COVID many health care staff found themselves redeployed to care for patients in

unfamiliar health care contexts and it took a little time for these staff to become familiar with

caring for new clients. However, as identified in the literature most nursing and health care

staff very quickly adapted [36, 37].

Although several health care staff reported that prior to the commencement of the study,

they had concerns about delivering the intervention perceiving that it might increase their

workload and delay the flow of young adults through the clinic, this did not materialise.

Young adults also reported previously perceiving adult clinics as ‘busy’ and ‘lengthy’, but the

D1 Now intervention that facilitated scheduling convenient appointments with their support

workers made it an enjoyable experience. These findings concur with previous findings in a

study where young adults valued shorter waiting times; flexible appointments; and seeing both

the nurse and consultant [38].

Resource issues surrounding the introduction of any health care intervention is an impor-

tant consideration. Although the experience of the support workers was overall very positive, a

concern was raised regarding a perceived increase in their administrative workload with some

healthcare staff noting that the role needed to be clarified and time protected. Interestingly, the

health economic assessment of the D1 Now intervention relative to usual care (control arm)

[22] revealed little difference between the estimated mean cost per patient for internal support

workers at €3,755 (SD: 1,762), and external support worker at €3,944 (SD: 1,489).

Diabetes distress describes a person’s perception of the emotional burden of managing

their diabetes with higher rates observed in young adults, which may contribute to adverse

outcomes [39]. The term ‘diabetes distress taboo’ was used by some young adults in this study

relating to both their own discomfort and that of their healthcare provider, in raising the emo-

tional burden of self-management during consultations. Some healthcare staff admitted they

were reluctant prior to the D1 Now intervention to ‘open the. . . can of worms’ due to lack of

knowledge and skills: this reluctance was also reported in other studies where upskilling was

recommended [40]. Combining a support worker skilled in dealing with diabetes distress,

along with the agenda setting tool, was perceived as beneficial by both the young adults and

healthcare staff. This novel combination opened conversations, shifted the power dynamic

and provided the structure to discuss strategies to support self-management that did not exist

prior to this study.

Many young adult participants reported high anxiety levels during previous clinic consulta-

tions, prior to the study due to the focus on HbA1C and ‘the numbers’, an issue also

highlighted in other studies who reported healthcare staff as overly critical and number-

focused [40, 41]. However, in this study the question on the AST ‘what would you like to dis-

cuss today?’ was perceived as crucial by young adults, empowering them to shape the consulta-

tion to their needs, and not just their HbA1c.

Strengths and limitations

A possible limitation of this study was the impact of COVID-19 which resulted in young adults

clinic appointments being moved online or conducted over the phone. However, all young

adults positively evaluated the intervention components apart from Florence, which was iden-

tified as annoying and outdated, a finding unrelated to the pandemic.

There was a predominance of female healthcare participants in this study, however, this

reflected the workforce gender balance. Additionally, more female young adults than males

responded and agreed to participate in the study. That more females than males participate in

surveys and interviews is not uncommon and the reasons for same remain unclear [42]. In any
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future definitive RCT, a gender balanced representative sample will be sought and factors gov-

erning reduced participation by either gender will be more fully explored.

A key strength of the study was the involvement and the input of the D1 Now Young Adult

Panel who were deployed from the outset, contributing to the development of the interview

guides; piloting of interviews; and informing the thematic analysis process. Another strength

was the fact that the interviewer (EMcC) was not involved in earlier phases of the RCT, there-

fore, bias and assumptions were further reduced.

Conclusion

This embedded qualitative study, a component of the D1 Now pilot RCT, indicates that the

presence of a dedicated support worker combined with the agenda setting tool, has the poten-

tial to provide more structure and meaning to consultations for both young adults with type 1

diabetes and their healthcare team, thereby positively change clinical practice. However, the

impact of these components in particular their effectiveness on young adults’ ability to self-

manage requires further testing, in a definitive RCT, prior to any widespread implementation

in practice.
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Dr Una Graham, Vincent Jordan, Helen Burke, Aine Cunningham, Dr Lisa Hynes, Florence

Findlay-White, Elizabeth Dymond, Dr Debbie Cooke and Prof Simon Heller. We would also

like to pay a special acknowledgement to the D1 Now Young Adult Panel members (past and

present) for their hard work and dedication to this research–Lydia Dodd, Ciara Duffy, Hannah

Dunning, Cameron Keighron, Sı́ofra Kelleher, Michelle Long, Rosah Mangan and those who

prefer to not be named.

Author Contributions

Conceptualization: Elizabeth M. McCarthy, Sean F. Dinneen, Molly Byrne, Eimear C. Morris-

sey, Dympna Casey.

Data curation: Elizabeth M. McCarthy.

Formal analysis: Elizabeth M. McCarthy.

Funding acquisition: Sean F. Dinneen, Molly Byrne, Eimear C. Morrissey, Dympna Casey.

Investigation: Elizabeth M. McCarthy.

Methodology: Elizabeth M. McCarthy, Sean F. Dinneen, Molly Byrne, Eimear C. Morrissey,

Dympna Casey.

PLOS ONE Experiences of the D1 Now type 1 diabetes intervention

PLOS ONE | https://doi.org/10.1371/journal.pone.0316345 February 21, 2025 14 / 17

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0316345.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0316345.s002
https://doi.org/10.1371/journal.pone.0316345


Project administration: Elizabeth M. McCarthy, Sean F. Dinneen, Molly Byrne, Eimear C.

Morrissey, Dympna Casey.

Supervision: Elizabeth M. McCarthy, Sean F. Dinneen, Molly Byrne, Dympna Casey.

Visualization: Elizabeth M. McCarthy.

Writing – original draft: Elizabeth M. McCarthy.

Writing – review & editing: Elizabeth M. McCarthy, Sean F. Dinneen, Molly Byrne, Eimear

C. Morrissey, Dympna Casey.

References

1. Ogle GD, James S, Dabelea D, Pihoker C, Svennson J, Maniam J, et al. Global estimates of incidence

of type 1 diabetes in children and adolescents: Results from the International Diabetes Federation

Atlas. Diabetes Res Clin Pract. 2022; 183:109083.

2. Bronner MB, Peeters MA, Sattoe JN, van Staa A. The impact of type 1 diabetes on young adults’

health-related quality of life. Health Qual Life Outcomes. 2020; 18:1–7.

3. Saylor J, Hanna KM, Calamaro CJ. Experiences of college students who are newly diagnosed with type

1 diabetes mellitus. J Pediatr Nurs. 2019; 44:74–80. https://doi.org/10.1016/j.pedn.2018.10.020 PMID:

30683284

4. Clausi L, Schneider M. “. . . Part of My Identity”: The Impact of Self-Management on the Sense of Self of

Young Women With Type 1 Diabetes. Clin Nurse Spec. 2017; 31(2):97–103.

5. McDowell ME, Litchman ML, Guo J. The transition experiences of adolescents with type 1 diabetes

from paediatric to adult care providers. Child Care Health Dev. 2020; 46(6):692–702. https://doi.org/10.

1111/cch.12798 PMID: 32697881

6. Gray AL, Campbell MS, Berg CA, Wiebe DJ. Qualitative analysis of helpful and unhelpful aspects of

social relationships among young adults with type 1 diabetes. Diabet Med. 2021; 38(5):e14441. https://

doi.org/10.1111/dme.14441 PMID: 33108672

7. Garvey KC, Telo GH, Needleman JS, Forbes P, Finkelstein JA, Laffel LM. Health care transition in

young adults with type 1 diabetes: perspectives of adult endocrinologists in the US. Diabetes Care.

2016; 39(2):190–7.

8. Kellett J, Sampson M, Swords F, Murphy HR, Clark A, Howe A, et al. Young people’s experiences of

managing Type 1 diabetes at university: a national study of UK university students. Diabet Med. 2018;

35(8):1063–71. https://doi.org/10.1111/dme.13656 PMID: 29687498

9. Garvey KC, Finkelstein JA, Zhang F, LeCates R, Laffel L, Wharam JF. Health care utilization trends

across the transition period in a national cohort of adolescents and young adults with type 1 diabetes.

Diabetes Care. 2022; 45(11):2509–17. https://doi.org/10.2337/dc22-0152 PMID: 36001755

10. Morrissey EC, Dinneen SF, Lowry M, de Koning EJ, Kunneman M. Reimagining care for young adults

living with type 1 diabetes. J Diabetes Investig [Internet]. 2022 May 5 [cited 2022 Jun 10];n/a(n/a). Avail-

able from: https://doi.org/10.1111/jdi.13824 PMID: 35511075

11. Iversen E, Kolltveit BH, Hernar I, Mårtensson J, Haugstvedt A. Transition from paediatric to adult care:

a qualitative study of the experiences of young adults with type 1 diabetes. Scand J Caring Sci. 2019;

33(3):723–30. https://doi.org/10.1111/scs.12668 PMID: 30866071

12. Kim JH, Yoo JH. A national survey of transition from pediatric to adult healthcare providers for adoles-

cents and young adults with type 1 diabetes: perspectives of pediatric endocrinologists in Korea. Ann

Pediatr Endocrinol Metab. 2021; 26(2):112–7. https://doi.org/10.6065/apem.2040194.097 PMID:

33626630

13. Hynes L, Byrne M, Casey D, Dinneen SF, O’Hara MC. ‘It makes a difference, coming here’: A qualitative

exploration of clinic attendance among young adults with type 1 diabetes. Br J Health Psychol. 2015; 20

(4):842–58. https://doi.org/10.1111/bjhp.12145 PMID: 26118734

14. Hynes L, Byrne M, Dinneen SF, McGuire BE, O’Donnell M, Mc Sharry J. Barriers and facilitators associ-

ated with attendance at hospital diabetes clinics among young adults (15–30 years) with type 1 diabetes

mellitus: a systematic review. Pediatr Diabetes. 2016 Nov 1; 17(7):509–18. https://doi.org/10.1111/

pedi.12198 PMID: 25080975

15. O’Hara MC, Hynes L, O’Donnell M, Nery N, Byrne M, Heller SR, et al. A systematic review of interven-

tions to improve outcomes for young adults with Type 1 diabetes. Diabet Med J Br Diabet Assoc. 2017

Jun; 34(6):753–69.

PLOS ONE Experiences of the D1 Now type 1 diabetes intervention

PLOS ONE | https://doi.org/10.1371/journal.pone.0316345 February 21, 2025 15 / 17

https://doi.org/10.1016/j.pedn.2018.10.020
http://www.ncbi.nlm.nih.gov/pubmed/30683284
https://doi.org/10.1111/cch.12798
https://doi.org/10.1111/cch.12798
http://www.ncbi.nlm.nih.gov/pubmed/32697881
https://doi.org/10.1111/dme.14441
https://doi.org/10.1111/dme.14441
http://www.ncbi.nlm.nih.gov/pubmed/33108672
https://doi.org/10.1111/dme.13656
http://www.ncbi.nlm.nih.gov/pubmed/29687498
https://doi.org/10.2337/dc22-0152
http://www.ncbi.nlm.nih.gov/pubmed/36001755
https://doi.org/10.1111/jdi.13824
http://www.ncbi.nlm.nih.gov/pubmed/35511075
https://doi.org/10.1111/scs.12668
http://www.ncbi.nlm.nih.gov/pubmed/30866071
https://doi.org/10.6065/apem.2040194.097
http://www.ncbi.nlm.nih.gov/pubmed/33626630
https://doi.org/10.1111/bjhp.12145
http://www.ncbi.nlm.nih.gov/pubmed/26118734
https://doi.org/10.1111/pedi.12198
https://doi.org/10.1111/pedi.12198
http://www.ncbi.nlm.nih.gov/pubmed/25080975
https://doi.org/10.1371/journal.pone.0316345


16. Davis S, MacKay L. Moving beyond the rhetoric of shared decision-making: designing personal health

record technology with young adults with type 1 diabetes. Can J Diabetes. 2020; 44(5):434–41. https://

doi.org/10.1016/j.jcjd.2020.03.009 PMID: 32616277

17. Brady PJ, Song HJ, Butler J III. Using an expert panel to develop social support program sequencing for

young adults with type 1 diabetes. Health Promot Pract. 2017; 18(6):789–97. https://doi.org/10.1177/

1524839917720934 PMID: 28760008
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