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Continuous glucose monitoring empowers adolescents
to take responsibility of diabetes management
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Background: Managing diabetes is especially challenging for adolescents, and they often
struggle to believe they can manage the condition. Illness perception has been widely
associated with better diabetes management outcomes, but the influence of continuous glucose
monitoring (CGM) on adolescents has been largely neglected.

Aim: The study aimed to explore the illness perception of a group of adolescents living with
type 1 diabetes (T1D) using CGM.

Setting: The study was conducted at a medical centre that provides diabetes care services to
youth living with T1D in Parktown, South Africa.

Methods: A qualitative research approach using semi-structured online interviews was used
to gather data that was thematically analysed.

Results: Themes emerging from the data confirmed that CGM creates a sense of control over
diabetes management as blood glucose measures were more visible. A sense of normalcy was
established as CGM influences a new routine and a way of life, integrating diabetes into a
young person’s identity. Despite the users’ awareness of being different due to diabetes
management, CGM assisted in creating a sense of belonging, contributing to developing a
better quality of life.

Conclusion: Findings of this study support the use of CGM as a means of empowering
adolescents struggling with diabetes management to achieve better treatment outcomes.
The important role of illness perception in facilitating this change was also evident.

Contribution: By listening to the adolescent’s voice, CGM was identified as a possible
intervention to empower adolescents to improve diabetes management.

Keywords: adolescents; continuous glucose monitoring (CGM); empowerment; illness
perception; diabetes management.

Introduction

Iliness perception has been widely acknowledged as integral to self-care management behaviours
and adherence to diabetes management'*** and refers to an acquired set of beliefs regarding
one’s illness obtained by gathering information and individual interpretations of personal
experiences of living with a disease or illness.>® The best-known model of illness perception,
the Common-Sense Model (CSM), is regarded as a parallel processing model, which posits
that individuals develop perceptions of illness regarding their diagnosis and management
requirements through cognitive and emotional representations that inform the coping strategies
employed and influence future outcomes.®” The CSM proposes five cognitive dimensions, which
guide the formation of illness representations and subsequent outcomes, namely: (1) identity,
(2) perceived cause, (3) consequences, (4) control and/or cure and (5) timeline.

Adolescence, in the context of this study, is seen as a transition phase where the individual is
expected to take more responsibility for their diabetes care plan® than during previous
developmental stages. It is also known as a stage with high rates of non-adherence and relatively
poor health outcomes,” which necessitates an understanding of modifiable factors to address
such consequences.’ One of these factors could be illness perception. In two related studies, the
illness perception of adolescents with well-controlled and uncontrolled diabetes was
investigated. Jonker!® reports that adolescents with well-controlled diabetes viewed the
condition as manageable and a part of their lives. In contrast, Lesage!! reports that adolescents
with uncontrolled diabetes viewed the condition’s management as challenging and were mostly
motivated by fear to adhere to the diabetes care plan. It is also important to note that in both
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studies participants reported that managing diabetes made
them ‘different” from their peers, adding to the experience
of emotional distress.'*!!

Technological advancements in blood glucose monitoring
have led to the development of continuous glucose monitoring
(CGM), which provides a sustained, visible measure of
variations of the individual’s glucose levels in real time.'?"
Research has shown possible treatment outcomes
improvement when using CGM,'" while the psychological
barriers and benefits that accompany the use of CGM systems
have indicated that employing this facility to form part of
the diabetes care plan holds multiple benefits for the users.!
For example, patients using CGM have an increased chance
of achieving greater control over managing their blood
glucose levels, which, in turn, offers the possibility of
decreased levels of fear, improved quality of life and a sense
of empowerment.'¢"’

The literature focuses on the benefits of CGM in paediatric
patients and caregivers,'®!** with limited reference to the use
of CGM in adolescents or the influence of the monitoring
facility on illness perception in this developmental phase
where illness perception is formed.?? The study aimed to
explore the illness perception of a group of adolescents living
with type 1 diabetes (T1D) using CGM.

Research methods and design
Study design

A descriptive, exploratory qualitative research design within
a social constructivist approach was used to explore the
illness perception of adolescents using CGM. This approach
allowed for a more in-depth study of the experiences of the
adolescents, while acknowledging how meaning is created
through the use of language in the social contexts in which
adolescents function.”

Setting, population and sampling

The target population included adolescents living with T1D
using CGM. Recruitment was carried out at the Centre for
Diabetes and Endocrinology (CDE) in Parktown, South
Africa, which specialises in paediatric diabetes. Non-random
purposive sampling was utilised to select participants that
adhered to the following criteria: (1) adolescents aged
between 12 and 17 years old; (2) diagnosed with T1D for
more than 12 months preceding data collection and (3) who
were patients at the CDE: Parktown, Johannesburg and (4)
have been using CGM for more than 3 months. Furthermore,
they needed access to an internet connection and be willing
to participate in the online semi-structured interviews in
English or Afrikaans. Adolescents undergoing psychotherapy
atthetimeofthestudywereineligibleas the psychotherapeutic
process might have had an impact on their perceptions of
diabetes management. Adolescents living with another
chronic medical condition were also ineligible as their lived
experience of managing it might have affected their lived
experience of managing T1D.
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Prospective participants were invited to take part in the
study by means of an information leaflet distributed by the
CDE. Those interested indicated that via e-mail, after which
a screening process followed. In total, seven participants
indicated a willingness to participate. None of the eligible
participants declined to take partin the study. No participants
dropped out after the screening.

Data collection and interview guide

Data were collected from October to November 2020.
Seven semi-structured interviews were conducted. As the
coronavirus disease 2019 (COVID-19) pandemic limited face-
to-face interaction, interviews were held online to ensure the
safety of participants. All data gathering took place in the
participant’s preferred secure and confidential setting.
Interviews lasted 30 min—40 min and were recorded on an
online video conferencing platform. No parents chose to sit
in the interviews. The interviews were guided by the
following prompts: (1) Tell me more about yourself? (age,
time since diagnosis, time using CGM and how you currently
manage diabetes); (2) Tell me about your experience of living
with diabetes? (which aspects of your life are affected by
T1D); and (3) Tell me about your experience of living with
diabetes while using CGM? (what makes the use of CGM
easier and/or more difficult?; what are the advantages and
disadvantages of using CGM?; how did using GGM change
how you view living with diabetes?). The first author
conducted all the interviews, had no relationships with the
participants and was trained to conduct the interviews. The
participants also did not know each other. The first author
had limited expert knowledge on diabetes management but
regularly consulted with experts in the process of writing-up
of results.

Data were transcribed and analysed after each interview.
Data saturation was reached after the fifth interview when
no new themes emerged. The last two interviews were
conducted to confirm the themes that had emerged.

Data analysis

Data were transcribed and analysed using thematic analysis
at the outset of the interview process.*** The first author
transcribed the data as part of immersion into the data
gathered. The transcripts were checked by the second author,
who also assisted with the analysis. No computer software
was used in the process. The analysis process involved: (1)
familiarisation of the data, (2) initial code generation, (3)
theme searching, (4) theme reviewing, (5) defining and
naming themes and (6) report writing.

Trustworthiness

The first author kept reflective notes on her experiences
during interviews.?® Credibility was achieved by using the
most appropriate methods for data collection, peer
discussions amongst authors and the inclusion of adequate
participant quotations to support the findings. Confirmability



http://www.phcfm.org�

was enhanced by the first author reflecting on her limitations
and biases, as well as triangulation, referring to the collection
of data from observations, recordings, interviews and
literature to create a deeper understanding of the themes.
The second author was involved in the co-coding of the data
and interpretation of data under codes, which assisted in
ensuring dependability. This was further enhanced by ample
field notes made during the interviews. Transferability was
achieved by providing contextual information and gaining
in-depth explanations from the participants to form a better
understanding of their experiences.

Ethical considerations

Ethical approval was obtained from the Health Research
Ethics Committee (HREC) (NWU-00125-18-A1) of the North-
West University, South Africa. As the participants were
under the age of 18 years and had been diagnosed with
diabetes, the study was considered medium risk. Participants
and their caregivers were fully informed of the voluntary
nature of the study, and the anonymity and confidentiality of
their identities were guaranteed. Delayed written informed
consent was obtained from the individuals and/or minors’
legal guardian or next of kin before interviews commenced.
This was necessitated by lockdown restrictions during the
COVID-19 pandemic and entailed that the parent and
adolescent both signed the consent form while engaged in
the online interview with the researcher, with all three parties
having a witness present to co-sign. The participants then
scanned or faxed the consent forms or a photo of the form,
which was sent to the independent person obtaining the
consent. Interviews were conducted online, which allowed
participants to arrange the interview at a time and space that
is comfortable for them. Participants were informed of their
rights and reminded of the voluntary nature of their
participation. Anonymity was assured by storing the consent
forms separately from the participant code list.

Results

Table 1 provides a summary of the characteristics of the
participants in the study. The study population consisted of
three males and four females, between the ages of 14 and
16 years (mean age 14.9), two Afrikaans speakers and five
English speakers. The mean age at which they were diagnosed
with T1D was 7 years (mean duration living with diabetes
was 7 years) with the mean duration of CGM use 3.4 years.
Three themes emerged from the data: (1) CGM creates a
sense of control over diabetes management; (2) CGM assists

TABLE 1: Characteristics of participants.

Pseudonym  Sex Age Time since diagnosis Time using CGM
(years) (years)
Amelia Female 14 2 2
Ava Female 14 4 4
Darla Female 15 14 2
Hanna Female 15 10 3
Harry Male 15 10 5
lan Male 15 4 4
Ryan Male 16 5 4

CGM, continuous glucose monitoring.
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in incorporating diabetes management into their identity and
(3) CGM created opportunities for positive outcomes.

Theme 1: Continuous glucose monitoring
creates a sense of control over diabetes
management

Participants reported that the use of CGM promoted a sense
of control over their diabetes management. This sense of
control was driven by the evidence of blood glucose levels
provided by CGM. Being able to ‘see’ sensor glucose levels,
and predict what levels will be in the future, not only assisted
in their normal daily activities but also reduced the likelihood
of medical emergencies. Experiencing a sense of control
empowered the participants to take more responsibility for
their diabetes management.

Control was facilitated by the visibility; and ‘being aware of
[their] sugar 24/7" (Hanna, age 15, female) in real time helps
them to predict the direction of their blood glucose levels
without interfering with their activities, ‘because now [they]
can constantly see [their] levels without having to stop what
[they are] doing’ (Darla, age 15, female). Predictability and
‘knowledge of where [their blood glucose levels] are at that
time” (Amelia, age 14, female) also assisted in their
anticipating possible medical emergencies as ‘it helps you a
lot to look at your sugar so that it doesn’t go too high or low’
(Harry, age 15, male). As participants were aware of the
direction of their glucose levels pertaining to CGM’s
predictions of ‘where it’s going, where it might be, if [they are]
high or low’ (Amelia, age 14, female) it allowed them to
intervene in time anticipating possible medical emergencies.

The experience of more control over diabetes management
led to most participants becoming ‘a lot more responsible’
and disciplined. They matured and embraced the hands-on
experience of managing the CGM, as one participant noted:
[CGM readings] sort of puts you in the mindset of wanting to
control it better’ (Hanna, age 15, female). Darla, a 15 year old
female, said: ‘Since I've been using the CGM, it’s life-
changing’, which promoted overall improved diabetes
management, illness perceptions and healthy lifestyles. This
sense of control over their diabetes management decreased
their ‘worry about high or low blood sugar” (Harry, age 15,
male) and promoted a sense of self-confidence in their
abilities because they felt empowered and ‘more motivated
to succeed’ (lan, age 15, male). As Amelia, a 14 year old
female commented: ‘I've realised that I'm the boss’. All study
subjects noted that they ‘see a very big difference” (Hanna,
age 15, female) because ‘[they] feel like they have a little bit
more control over it. So they can calm down’ (Ava, age 14,
female) as their ‘[blood glucose levels are] even more controlled
now’ (Darla, age 15, female).

Theme 2: Continuous glucose monitoring assists
in incorporating diabetes management into
their identity

All participants reported that the use of CGM made living
with and managing T1D more convenient. They could
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incorporate the management of diabetes and using CGM into
their routines and create a new ‘normal’ way of life,
integrating diabetes into their identities.

All the adolescents noted that CGM was easy to use and
incorporate into their daily routine:

‘It's become part of everyday life and I don’t even notice it. It’s
like routine to me and it’s like something normal, it’s like
brushing your teeth to me.” (Darla, age 15, female)

which:

‘just made [diabetes management] a lot more convenient and
easier.” (Hanna, age 15, female)

They also reported:

‘[TThat now with the CGM [...] it’s like not so many disruptions
in my life’, which allowed them to take part in more activities
than they used to and ‘makes [them] feel that [they] can live close
to a normal life’ (Hanna, age 15, female)

by engaging in the activities of an average teenager.

The sense of control created by the use of CGM led to
adolescents taking part in the study being able to integrate
the management requirements of their diabetes into their
identity, which resulted in a new ‘normal’ and ‘made it seem
less like a disability” (Hanna, age 15, female). This had a role
to play in them coming to terms with and accepting their
diagnosis and its management, which was reflected in
Amelia’s and Darla’s responses:

‘Thave properly adjusted to my new life.” (Amelia, age 14, female)

‘this is my whole life [...]. I can either be sad and sit in my room
and cry about it all the time [...] or I should be happy and carry
on with my life as I'm going.” (Darla, age 15, female)

The use of CGM was seen as being an integral ‘part of
[themselves]” (Ryan and Amelia) and their way of life, and not
just as mere habit or routine.

Theme 3: Continuous glucose monitoring
creates opportunities for positive outcomes

Continuous glucose monitoring is a visible device on the
body and wearing it attracts attention. All participants
agreed that diabetes management made them ‘different’
from other adolescents, but it also creates opportunities
for educating others and relating to others using CGM. Six
adolescents in this study noted that they had been
somewhat self-conscious about the use and visibility of the
CGM device at first, as explained by Darla:

‘T've got like a tan [...] where the CGM was. And it looks a bit
funny and that I'm a bit self-conscious about.” (Darla, age 15,
female)

But as time passed, their perspective changed, as Amelia,
noted: ‘It doesn’t bother me at all’. Most participants did,
however, say that at times they still experienced “a little bit of
[self-consciousness] about [CGM’s visibility] but not to the
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extent that it was [previously]’ (Hanna, age 15, female), and
they would try to ‘hide it in a way’ (Darla, age 15, female).
They capitalised on this difference and noted that when the
CGM was visible others would ‘ask [them] what’s that on
your arm? What does it do? [...] [they] always tell them [...]
what it is and what it does’” (Amelia, age 14, female) and
‘[they] are really happy to share it’ (Darla, age 15, female).
This awareness-raising, in turn, ‘brings more self-confidence.
Because it’s nice to educate people sometimes’ (Hanna, age
15, female).

Participants also noted that they ‘get excited” (Amelia, age 14,
female) and experience a sense of belonging and community
when they saw someone else wearing a CGM. They were
able to connect with other individuals who shared similar
experiences, both in person, for example, “at school” (Amelia,
age 14, female and Hanna, age 15, female) or at ‘diabetes
camp’ (Ryan, age 16, male) and on social media platforms
(Amelia, age 14, female; Ava, age 14, female; Ryan, 16 year
old male). Amelia shared:

‘I follow a lot of diabetes pages on Instagram as well. So I get
daily tips and tricks. Stories from other people as well. So it’s
awesome. Cause you've got a community of people who
understand what you are going through as a person. And it’s
great to hear about other people’s experiences as well.” (Amelia,
age 14, female)

Discussion

What we learned from the adolescents is that using CGM
could potentially empowered them to manage their diabetes
and incorporate diabetes management into their daily lives.
Although the study followed an inductive approach, the
following dimensions of the CSM were prominent in the
results: cognitive representations of identity, control and/or
cure as well as emotional representations.

Representation of identity refers to an individual’s illness
concepts, understanding of the illness and its management
and how meaning is formed and ascribed.”? In this study,
participants were able to incorporate both the diagnosis and
the diabetes care plans with using CGM as a way of life, by
regarding it as normal and an integral part of themselves.
This is similar to findings from Jonker,"” who found that a
group of adolescents living with well-controlled diabetes
reported that T1ID becomes a way of life. The literature
suggests that this normalisation and eventual acceptance of
their diabetes care plans may further reduce their experiences
of being different, promote better treatment adherence, and
ultimately improve their overall quality of life.”

This new normal was created over time and involved an
emotional progression from a range of negative emotions
(such as disappointment, sadness and frustration due to
feeling different from their peers) to experiencing a sense of
normalcy in their daily lives since using CGM, specifically
because medical emergencies were less likely with proper
management. Negative emotions experienced by adolescents
living with T1D are well documented,®'%!! but it is important
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to note that participants in our study also reported feeling
empowered by using the monitoring device and experiencing
less anxiety as CGM allows individuals to better manage and
intervene in their diabetes care plans as it results in the
achievement of predictability and control.'® This feeling of
empowerment is similar to the findings of Jonker,'® who
reported that adolescents living with well-controlled
diabetes perceive T1D to be manageable and within their
control.

The control domain pertaining to the beliefs regarding the
illness’s controllability was prominent in this study.” These
perceptions prompt individuals to adopt specific disease-
modifying and management behaviours for better treatment
outcomes and to comply with the diabetes care plans.?* In
our study, a sense of control and predictability of blood
glucose levels resulted from using CGM, motivating
improved treatment adherence. This is in stark contrast
with the study of adolescents living with uncontrolled T1D
being motivated to adhere to diabetes care plans by fear."
The difference in motivating factors for treatment adherence
is crucial for the adolescents’ well-being — being motivated
by fear leads to negative psychological outcomes, whereas
our group experienced being empowered by CGM to
manage their diabetes better. This finding is similar to those
of authors who reported that as adolescents felt more in
control of diabetes management, they were encouraged to
accept more responsibility for their diabetes management.**
Our study, however, adds that this confidence can be
facilitated by the use of CGM, which has not been reported
in people at this developmental stage before. Also,
adolescents in our study were able to change the feeling of
being different (as a result of wearing CGM) into an
opportunity to create awareness and a sense of belonging to
those living with T1D. Often, living with T1D is a private
experience with adolescents preferring that others do not
know of their condition, whereas wearing a visible CGM
device created opportunities for positive interaction and
empowerment in the study participants.

A major limitation in the study is the small sample size and
lack of diversity of participants. Having a larger sample size
and more diverse demographic variability is needed to
understand the experiences of different socio-demographic
and cultural groups. The fact that the participants were using
CGM for an extended period could be an indication of their
belonging to a higher socioeconomic group, which should be
acknowledged in the study. Future studies should focus on
including socioeconomic groups that are representative of
South Africa. The value in what we report is in the increased
understanding of the role illness perception plays in
adolescents living with T1D, using CGM. The role of visibility
and predictability of blood glucose should be emphasised by
diabetes educators to highlight the benefits of using this
monitoring device and facilitate awareness of ways that using
CGM can change the way an adolescent thinks about diabetes
management. The experiences of participants who struggled
to adjust to using CGM should be investigated as a follow-up
study because the use of this technology can offer very
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obvious benefits. Also, investigations of the cost and
availability of CGM should be conducted to determine the
feasibility of using CGM in adolescents more widely as the
technology can be expensive to install and maintain,
depending on the financial support for the medical services
available to users.

Conclusion

This study demonstrated that adolescents using CGM
experienced a sense of control over diabetes, which resulted
in them feeling empowered to manage the condition and to
incorporate it into their identities. Adolescents living with
T1D are particularly at risk of poor adjustment and adherence
to diabetes management as they struggle to incorporate
living with the condition into their identities. This study,
therefore, proposes that using CGM could assist with identity
development and mastery of living with diabetes through
achieving control of blood glucose. It further confirms that
positive psychological outcomes, such as feeling empowered,
are possible for adolescents living with T1D, despite being
different and having to adhere to diabetes care plans.
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