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Abstract

Background: A diagnosis of type 2 diabetes (T2D) results in widespread changes to a person’s life and can be experienced as
an assault on their sense of self. The resources available to an individual influence how the individual adapts to their diabetic
identity and subsequently engages in self-care. Digital interventions can be viewed as a resource that people can draw on to adapt
to the diagnosis. However, there is an indication that people from disadvantaged groups find digital health technologies more
challenging to access and use, which may increase health inequalities.

Objective: This study aims to gain insights into how and why people with T2D use digital self-care technology and how
experiences vary between individuals and social groups.

Methods: A purposive sample of people who had used a digital intervention to help them self-care for their T2D were recruited
for the study. Semistructured interviews were conducted, and data were analyzed thematically.

Results: A diverse sample of 21 participants were interviewed. Participants used digital interventions to help them to understand
and feel more in control of their bodies. Digital interventions were used by participants to project their chosen identity to others.
Participants selected technology that allowed them to confirm and enact their preferred positive identities, both by avoiding stigma
and by becoming experts in their disease or treatment. Participants preferred using digital interventions that helped them conceal
their diabetes, including by buying discrete blood glucose monitors. Some participants used technology to increase their sense
of power in their interaction with clinicians, whereas others used technology to demonstrate their goodness.

Conclusions: The technology that people with T2D have access to shapes the way they are able to understand and control their
bodies and support preferred social identities.

(J Med Internet Res 2020;22(12):e21328) doi: 10.2196/21328
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Introduction

Type 2 diabetes (T2D) is a chronic disease that affects a large
number of people and creates a significant burden for patients

and the health services that support them [1-5]. Worldwide,
there is a prevalence rate of 6059 per 100,000 people, and the
prevalence continues to rise [6]. In the United Kingdom, 1 in
10 people over the age of 40 years now has T2D [6]. Self-care
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is the dominant medical paradigm for managing chronic illnesses
in wealthy nations, such as the United Kingdom [7,8]. The
self-care model holds the individual responsible for managing
their chronic illness [9]. For example, in the case of T2D, people
are asked to change their diet; lose weight; administer their own
medications; and in some cases, monitor their own blood glucose
levels [5,10]. The self-care model presumes that an individual
has both power and accountability to change the factors that
affect their health and expects the person to take control of their
condition [11,12]. The focus of individual responsibility in the
self-care model neglects the real constraints on people’s lives
and the impact of social and economic circumstances on
people’s choices [12-13].

The self-care model demands that people consider themselves
to be ill and need to change as a result of their illness. Greater
engagement with management of diabetes has been shown to
be associated with incorporating disease diagnosis into one’s
social identity [13,14]. It is argued that becoming chronically
ill and the associated changes to lifestyle are a challenge to
self-identity [14,15]. A new social identity must be negotiated
and incorporated into their existing social identities [16]. If
successful, the illness is experienced as just a part of them
[16,17]. For those who are unable to reconcile the illness identity
with other social identities, the diagnosis may present a sense
of the diminished self [17,18]. Understanding how people
incorporate illness identities is, therefore, crucial to
understanding self-care.

However, another challenge of the self-care model is that it
assumes that everyone has the resources and capacity to
self-manage [19-21] and that managing oneself is desirable. In
terms of the former, there is established literature demonstrating
that people in more privileged social positions have greater
access to resources that can be used to avoid risk and to adopt
protective strategies [15,19-24]. Health literacy is a prime
example of this; where it is built on a foundation of early
advantage or disadvantage and mediates any benefit from health
education [25]. Furthermore, the promotion of self-control as
a desirable expression of agency and power is culturally specific
[18]. This Eurocentric interpretation sees loss of control as
indicative of chaos and moral failing [11,13,15,18]. Within this
individualistic framing, diagnosis is understood as a loss of
control. and the inability to manage the disease as an individual’s
moral failure [15]. Those who struggle to manage their illness
are stigmatized and may receive less support from professionals,
friends, family, and other people with diabetes [11,15]. This
means that some groups are (likely) served poorly by traditional
education campaigns that promote self-care: those with fewer
financial and social resources to enable change, those with
limited health literacy, those who struggle to assimilate their
illness into their social identity, and those for whom self-control
is not an inevitable and moral good.

Digital health interventions are an increasingly common tool
used for self-care for people living with T2D [26]. As Lupton
[27] puts it “digital health technologies are positioned as
contributing to lay people effectively becoming the ‘managers’
of their own health and health care.” One argument for this shift
is that digital health may reduce inequalities by increasing access
to health interventions and by providing interventions that are

tailored to the needs of the user [28-30]. The literature on how
digital technology may be useful in supporting identity shifts
is beginning to build [31], and one study that comments on the
identity work that happens in online diabetes support groups
[32]. This qualitative interview study was conducted to explore
the experiences of adults with T2D using digital self-care
technology. Our aim is to explore how adult users talk about
their use of digital interventions for self-management of T2D
by examining how they spoke about their identity in relation to
their technology use and their illness.

Methods

Overview
The methodological orientation used in this study was an
inductive approach drawing on the aspects of grounded theory
[33,34]. Data were gathered using semistructured one-to-one
interviews.

Ethical approval was granted by the University of Bristol,
Faculty of Health Sciences Research Ethics Committee (the
approval letter is provided in Multimedia Appendix 1).

Participants
Participants were approached face to face and by email through
community and diabetes groups, with a focus on groups that
served lower-income neighborhoods and Black, Asian, and
Minority Ethnic groups. Adverts were also placed in the
Diabetes UK web-based and print magazines. We sought out
adults who had been diagnosed with T2D and had used a digital
intervention to support them to manage their condition at least
once and who spoke and understood English. Recruitment
materials sought out a range of experiences with digital
interventions, including those who did not like them. The
recruitment materials asked anyone interested the study to
complete a screening questionnaire (Multimedia Appendix 2)
that enabled purposive sampling of participants to capture a
range of experiences across different social groups. A total of
27 potential participants completed the screening questionnaire,
and interviews continued until data saturation was reached for
the major themes.

Procedure
Theory and previous research on the lived experience of T2D,
self-care, and the digital divide were used to develop the topic
guide. The topic guide was also developed iteratively, with
revisions made to reflect themes emerging from the analysis.
The 3 iterations of the topic guide are available in Multimedia
Appendix 3.

Interviews were conducted in person or by telephone, according
to the preferences of the participants. In-person interviews were
conducted in Bristol and Leicester, and participants could choose
to be interviewed in their homes or in a hospital-based diabetes
unit. Written and verbal information about the research was
provided, and the participants provided consent ahead of taking
part in the interview. Interview duration ranged from 35 minutes
to 2 hours and 13 minutes, and they were audio recorded and
transcribed verbatim. All the interviews were conducted by 1

J Med Internet Res 2020 | vol. 22 | iss. 12 | e21328 | p. 2http://www.jmir.org/2020/12/e21328/
(page number not for citation purposes)

Turnbull et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


researcher (ST). ST took field notes during and immediately
after the interviews.

Analysis
Analysis began soon after data collection was started and was
ongoing and iterative. Interviewing continued until data
saturation was reached, and no new data arose in relation to the
key themes. Encrypted audio recorders were used to record the
interviews. The audio was transcribed verbatim and anonymized,
and the script was checked for accuracy and imported into
NVivo 12 (qualitative data analysis software; QSR International)
for analysis. Both the audio and the transcripts were stored on
the secure servers at the University of Bristol and in accordance
with the Data Protection Act 2018. A thematic approach was
used to analyze the data [35]. Theoretical frameworks and
evidence from studies exploring the lived experience of chronic
illness, self-care and health inequalities was used to identify
some major themes before coding, and further themes emerged
from the data. The theoretical frameworks and evidence included
chronic illness as an assault on personal identities; stigma,
self-determination, and control in chronic illness; the moral
component of self-care; and the influence of the socioeconomic
context on how people adapt to a chronic illness and their ability
to self-care for their condition. The first 3 transcripts were
independently coded by 3 authors (ST, CC, and PL). This team
reviewed the coded transcripts in a meeting and developed a
coding structure by consensus. Regular meetings were held to
review subsequent coding, and the coding structure was adapted
to accommodate new themes. The full coding tree is available
in Multimedia Appendix 4. Participants were provided with a
summary of the main findings after the analysis was complete.

Research Team and Reflexivity

Personal Characteristics
This study was conducted as a component of ST’s PhD, during
which she received formal and informal training in qualitative
methods and was supervised by CC and PL, who are senior
academics specializing in qualitative research. ST’s previous
qualifications were a BSc degree in psychology and an MSc
degree in neuropsychology, and most of her training and
experience was in quantitative methods, which may have had
a bearing on the conduct and the interpretation of the interviews.

CC has a background in anthropology, and PL has a background
in psychology; however, both work on applied health topics
now, with a focus on inequalities in health.

Relationship With Participants
The study participants were unknown to the authors before the
commencement of this study. The participants would have
known that ST was a researcher at the University of Bristol.
The participants who were interviewed in person would be
aware that the interviewer (ST) was a White woman in her 30s,
who appears to be relatively affluent, at a healthy weight, and
with no visible disabilities. The participants were aware that
the aim of the study is to explore the use of technology to
support the self-management of T2D; however, they would not
have known that the authors were exploring accessibility and
identity. ST’s position while conducting the interviews was that
digital interventions have the potential to be beneficial for people
with chronic conditions and that there are likely to be differences
in the way people access and use technology, particularly
reflecting social and cultural differences.

Results

Sample Description
A total of 21 people were interviewed. One person initially
expressed an interest in the study and then refused participation
because they were uncomfortable with the university standard
procedures for the storage of interview data. The brief sample
overview is shown in Table 1 and the individual participant
profile is shown in Multimedia Appendix 5. The sample
achieved diversity in gender, household income, and
neighborhood deprivation. Most participants were White British
(White British, n=17; Asian or British Asian, n=3; other White
background, n=1) and Christian, and the majority of our sample
were older and well-educated individuals. Two-thirds of the
participants had a university degree or equivalent, and none of
the participants reported leaving school before the age of 16
years. There were 6 potential participants who were not
interviewed because their characteristics were similar to the
majority of the sample (White British, well educated, and from
more affluent neighborhoods) and, therefore, did not increase
the diversity of the purposive sample.

J Med Internet Res 2020 | vol. 22 | iss. 12 | e21328 | p. 3http://www.jmir.org/2020/12/e21328/
(page number not for citation purposes)

Turnbull et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 1. Participant characteristics (N=21).

Female (n=10), n (%)Male (n=11), n (%)Participant characteristics

Education

0 (0)1 (9)Secondary school or equivalent (low education)

2 (20)5 (46)Intermediate between secondary level and university (eg, NVQ3-5a, diploma, and apprenticeship;
low education)

8 (80)5 (46)University degree or equivalent (high education)

Estimated household income in the last year (before tax and not including benefits), £ (US $)

0 (0)3 (27)Lowest income: <16,000 (<21,332) or eligible for means tested benefits

4 (40)1 (9)Low income: 16,000-24,999 (21,332-33,330)

0 (0)3 (27)Mid income: 25,000-34,999 (33,331-46,662)

2 (20)0 (0)High income: 35,000-44,999 (46,663-59,994)

2 (20)2 (18)Highest income: >45,000 (>59,995)

2 (20)2 (18)Prefer not to say

Use of digital interventions

5 (50)7 (64)Lighter (≤2 interventions)

5 (50)4 (36)Heavier (>2 interventions)

Home neighborhood deprivationb

2 (20)1 (9)1 Most deprived

1 (10)2 (18)2 Lower SESc

1 (10)3 (27)3 Mid SES

2 (20)1 (9)4 Higher SES

3 (30)4 (36)5 Highest SES

1 (10)0 (0)Not available

Age (years)

1 (10)1 (9)21-40

5 (50)4 (36)41-60

4 (40)6 (55)61-70

1 (10)2 (18)71-80

aNVQ3-5: National Vocational Qualification levels 3 to 5.
bIndices of multiple deprivation score derived from the participant's home post code were used to determine the participant's neighbourhood deprivation
within the United Kingdom, and the quintile is given.
cSES: socioeconomic status.

The sample was evenly divided between light and heavy users
of digital health interventions. Most participants did not use
interventions designed specifically for people with diabetes but
rather used technology designed to support healthy living and
social connectivity. Wearable fitness trackers were the most
commonly used intervention (16 participants) and apps that
tracked nutrition or fitness (11 participants). The
diabetes-specific interventions were the blood glucose monitors
(BGMs; Dario meter, Freestyle Libre, and Trueyou mini) used
by 10 participants (5 supplied by health care practitioners
[HCPs] and 5 purchased privately) and 3 different apps each
used by 1 participant (Diabetes diary, IBG star app, and Habits,
a South Asian–specific diabetes app). The median number of
different interventions trialed by the participants was 2 (range

1-7); 12 participants were lighter users (≤2 intervention) and 9
were heavier users (>2 interventions) of digital technology.

Findings
As our focus is on how participants interacted with digital health
interventions, we focused on the ways in which they were used
regardless of whether they were light or heavy users of this
technology. Most participants (both heavier and lighter users)
used fitness trackers. Users who had tried a greater number and
range of different types of technology were heavier users,
whereas the 3 users who used diabetes-specific self-care apps
(excluding BGMs) were lighter users.

Participants used technology to help them understand their body
and to feel like they had more control over their bodies and their
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diabetes. Digital interventions were used by participants to resist
stigmatizing illness identities and to project a positive identity.
Participants also used technology to increase their sense of
power or status in their interaction with HCPs.

Understanding Their Bodies and Making the Invisible,
Visible
Digital interventions were used as a tool to help participants
understand their bodies, to develop their expertise in self-care,
and to keep them engaged in the long-term management of their
condition. Participants talked about using feedback from BGMs
to monitor their bodies and establish how their “body works,
how it reacts” [Participant number 33], turning a relatively
hidden illness into something visible and tangible:

I put myself to test my own blood, finger prick
testing...because you have nowhere to hide from that
evidence. [Participant number 33, female, high
education, heavier user]

One woman described herself as an “inveterate
self-experimenter” [Participant number 41, female, high
education, heavier user], describing trial-and-error experiments,
in which she tested whether specific diets recommended on the
web worked for her, using the output from monitors as evidence.

Similarly, feedback from wearable fitness monitors was used
by participants to see changes in their own fitness or behaviors:

The heart rate monitor, it’s really good because...you
can get out of breath but your heart rate...can come
down very quickly. You realise that your fitness levels
are going up....I felt really excited by it; liberated
actually. [Participant number 37, female, high
education, heavier user]

I wouldn’t be without my Fitbit, it drives me. It
absolutely drives me, because I get panicky last week
when I couldn’t blooming recharge the thing...I have
to know what I’m doing. [Participant number 10,
female, low education, lighter user]

Wearable technology supported their self-care by providing
motivation to be more active and positive feedback on their
achievements:

The monitoring [with a Fitbit] gives me a reward.
(...)an aid to help me celebrate my achievement.
[Participant number 30, female, high education,
heavier user]

Feeling in Control
Through the use of digital interventions, participants felt like
they had more control over their diabetes and felt more in control
generally. Being “more informed” [Participant number 26, male,
low ed] about diabetes in general and having personalized
information created a feeling of greater agency to affect their
diabetic bodies, behavior, and health care:

I think the Garmin and the, erm, er, it, it is good
really...the more you start seeing what your body is
doing, the more fascinating it becomes, and you feel
more in control, really.“ [Participant number 37,
female, high education, heavier user]

One woman spoke about how having web-based access to her
medical records made her feel like she had more ownership
over her health care, feeling like she was “part of it, and it’s
not something the doctor owns,” which made her “a bit more
focused to try and get" her blood glucose levels “better, get
more under control” [Participant number 31, female, low
education, light user].

Digital interventions helped participants to feel more in control
of their diabetes in situations where they were out of their
normal routine. This included when people were in environments
where they could not control what happens, such as holidays,
and when they had changed their management strategies:

I- mainly [use the Freestyle Libre] when I’m at most
risk of going off, off, erm, the wagon. (...) if I have
any work trips and I’m staying in a hotel, I’ll slap
one on, because that way, as I say, it gives me more
self-control(...) without those two things [blood
glucose meter and Freestyle Libre], I wouldn’t be in
control of my blood glucose. I would, I would be
thinking, “Oh well, just one won’t hurt, will it? This
is a special dinner, I’ll have pudding.” [Participant
number 41, female, high education, heavier user]

Projecting Positive Identities
Participants used digital interventions to project, enact, and
confirm their preferred positive identities. Through their use of
technology, participants presented themselves as someone who
“got things under control” [Participant number 27, male, low
education, light user]. Participants often described the use of
digital technologies as being associated with being younger,
fitter, in control, and more skilled or educated; with higher
status; or with specialized knowledge:

It’s probably wrong to try and box people in, but I
don’t think it’s any point trying to tell an 85-year-old
about Fitbits. [Participant number 27, male, low
education, light user]

...we’ve always had Fitbits....from when they were
first introduced into the UK...we’ve just upgraded it
to a newer model...some mornings I’ll get up and...I’ll
just wear my Apple watch for the day just for
something different. [Participant number 34, male,
low education, light user]

Some described how the technology they used required a level
of understanding that not everyone had. One man talked about
how he could understand the information he got from the
Freestyle Libre because he had done a “mathematics Open
University, er, foundation course” and consequently could
“understand a bit about the statistics" [Participant number 42,
male, high education, heavier user]. A woman described how
she would look at the data from her Freestyle Libre each
morning because she was a “data master(...) someone who likes
data” [Participant number 33, female, high education, heavier
user]. These were reflections of personal attributes rather than
demographic differences in this sample; younger participants
[Participant numbers 23 and 31] were lighter users, whereas
others recognized that older people could acquire the right skills
and knowledge:
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...[for] the older generation apps it’s not really a
thing...unless you’re, silver surfers....they have to
understand what the app is doing or what is an app,
‘cause a lot of people don’t understand what an app
is. [Participant number 38, male, higher education,
heavier user]

Defending Against the Stigmatized Diabetic Identity
The stigma felt by participants in relation to their diabetes
diagnosis was apparent in interviews. Many of the participants
described experiencing stigma as a result of being diagnosed
with diabetes. There was a sense that family, friends, and the
media blamed them for getting diabetes because they were
overweight or (they presumed) they had an unhealthy lifestyle:

I remember somebody saying to me, “Well, do you
think it’s ‘cause you probably drank too much?”
[Participant number 11, female, high education,
heavier user]

...people think you’re a druggy....I remember doing
it [injecting insulin],... in a council office, I was doing
consultancy work and my director at the time said,
“You shouldn’t be dong that here...” [Participant
number 38, male, high education, heavier user]

Some talked about being given unsolicited advice on diet and
exercise from people in their social circle and HCPs:

...all the publicity around type 2 is entirely negative,
so people think A), that I must have brought it on
myself, (...) people assume that you’re not exercising
and they start lecturing you about that [Participant
number 30, female, high education, heavier user]

One participant talked about being stared at when she injected
insulin in a public place where a man “kept looking and looking
and despite how I kind of turned or, you know, tried to move
away” [Participant number 31, female, low education, and light
user].

In response to this stigma, some participants described not
disclosing their diabetes diagnosis in fear of being labeled with
the stigmatized diabetic identity. The 2 youngest (aged 29 and
31 years) participants who were both of British South Asian
ethnicity emphasized the challenges of being diagnosed young
and how that affected their wish to conceal their diagnosis
because they are “embarrassed or ashamed of it” and because
of the fear that people would “judge you” [Participant number
23, 31 years, male, light user]. One woman talked about not
wanting to be identified as “the diabetic lady,” as she felt it was
reductive and “inhumane” [Participant number 33, female, high
education, heavier user]. A man spoke about people in the South
Asian community concealing their diabetes diagnosis, for fear
of “their family members being tarnished,” and emphasized that
this was a problem particularly women in the community
because it “could be a barrier for her future kind of marriage
proposal" [Participant number 26, male, low education, light
user]. These experiences of stigma matter particularly here
because participants explicitly preferred digital health
innovations, as they helped them conceal their diabetes. For
example, the equipment used could aid concealment or risk
exposure. One woman talked about the blood glucose testing

kits supplied by the National Health Service (NHS) being
“bulky,” and the small monitor she purchased herself allowed
her to be more “discrete” conducting self-care activities
[Participant number 40, female, low income, light user]. In
contrast, a younger woman “didn’t tell anyone” about her
diagnosis; however, her condition was exposed to family
members because they “noticed” the blood glucose “machine,”
and she talked about how she wanted future technology to be
“a bit more discreet” [Participant number 24, female, low
income, light user]. Men also mentioned wishing to conceal, or
not “advertise” [Participant number 22 and light user], their
diagnosis, describing going to the “gents” or somewhere
“private” to inject insulin [Participant number 20, male, low
education, light user]. One man had stated he was happy to “tell
everyone” about his diagnosis, but he felt strongly that the
behavior of injecting insulin was “not normal” [Participant
number 28, male, low education, light user]. Although none of
the men in this sample mentioned the use of digital technology
in this regard.

A rejection of a diabetic identity could be seen in the views of
those who did not see diabetes as a progressive illness and
believed that it was possible to reverse or halt their diabetes.
They had not surrendered to their sick self and felt that their
illness was something that they were still able to master.
Participants described hearing stories where “people lost weight
and their diabetes actually went” [Participant number 22, male,
low education, and light user], which motivated them to go to
the gym or seek out technology that could help them in their
efforts “Trying to reverse” their diabetes [Participant number
23, 29 years, male, high education, light user], where medically
they were no longer considered to be diagnosed with the
condition. However, this also resulted in conflicting identities.
One man was positive about technology because it had worked
to reverse a diabetic diagnosis; however, he also acknowledged
that he would always have diabetes:

[using apps] seems, it seems to have worked...if I went
to the doctors now, I would no longer be diagnosed
as diabetic. But, erm, but, that I am diagnosed as
diabetic, means that, you know, in a sense, once
you’ve got it, you know, you’ve got it. [Participant
number 29, male, high education, heavier user]

Increasing Status With HCPs
One of the ways that digital technology was used by participants
to defend against an illness identity was as a tool to gain power
in their interaction with HCPs. Some participants talked about
using technology to resist treatment prescribed by clinicians or
to modify their treatment regime. For example, one man bought
his own blood pressure monitor to avoid taking medication:

obviously the GP didn’t like me not taking any blood
pressure tablets. Er, so I said, well, “Then, we’ll keep
an eye on it.” “If it starts going up, I’ll take the damn
things.” [Participant number 36, male, high education,
heavier user]

Others described how gaining knowledge of diabetes online
enabled them to negotiate care, as they knew more about their
condition and treatment choices:
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you’re slightly informed, so they can’t just treat you
as somebody who’s, you know, like a naughty boy.
[Participant number 26, male, low education, light
user]

One woman had received additional interest from her HCP and
had been spoken to by medical students because of her weight
loss, which she attributed to her Fitbit. She was treated as an
expert patient, and through this, she felt a positive and desirable
illness identity:

I said to him [GP], I braved him (...)when he asked
me to see these students (...) I said to him, “If I’m
doing all this for you...” Of course it’s helping me,
I’m enjoying telling people about my journey [losing
weight with the Fitbit]. And it is successful so far...So
don’t get rid of me yet. [Participant number 10,
female, low education, low income, light user]

In braving the general practitioner, she describes both the power
imbalance, her redress of this by providing a role as the expert
patient through describing her journey to his students, and a
demand she now felt able to make of him (that he does not get
rid of her).

Some participants described using the digital interventions to
provide proof of their management activities to their HCP, to
demonstrate their goodness, and to avoid chastisement:

My diabetes nurse here, she’s quite pleased with me.
And she said (...) “Oh, I wish everybody would have
one [Fitbit]” [Participant number 35, female, high
education, light user]

Discussion

Principal Findings
Participants in this study used technology to help them
understand their body, develop their expertise in self-care, and
keep them engaged in the management of their condition.
Through the use of digital interventions, participants could better
understand and control their bodies and their diabetes.

Digital interventions were used by participants to project their
chosen identity to others. Participants selected technology that
allowed them to confirm and enact their preferred positive
identities, both by avoiding stigma and by becoming experts in
their disease or treatment. Participants preferred using digital
health innovations that helped them conceal their diabetes,
including by buying discrete BGMs. Participants used
technology to increase their power or status in their interaction
with HCPs. Some participants used technology to resist
treatments prescribed by clinicians, to modify their treatment
regime, or to negotiate support received. Others used digital
interventions to provide proof of their management activities
to their HCP, to demonstrate their goodness, and to avoid
chastisement.

Strengths and Limitations
To the authors’ knowledge, this is the first study to explore why
and how people choose technology to support the self-care of
T2D (or any chronic illness). Complete audio data was recorded
for all interviews except one telephone interview for which the

first 10 minutes were lost due to equipment malfunction. In the
3 telephone interviews, children and partners were in the vicinity
of the participant during the interview, which could have
impacted the interview content. The participants were not asked
to comment on the transcripts. Double coding of a subset of
interviews by 2 members of the team and an ongoing discussion
about the coding structure ensured that the coding scheme was
robust. Multiple views of the data promote confidence in the
credibility of the findings [36]. A diverse range of experiences
and opposing arguments were identified and presented.

Some caution should be exercised in the transferability of the
findings. Although we sought out participants from
less-advantaged and more ethnically diverse neighborhoods,
our sample was predominantly White and well educated. Being
able to speak and understand English was used as a study entry
criterion, in response to the challenges of conducting
cross-language qualitative research [37] and because of the lack
of availability of resources to contract an interpreting service.
This may have created a barrier to study entry for some minority
ethnic groups. Although not all participants were technophiles,
the sample mostly included adults aged over 50 years with an
interest in technology. This sample may reflect historically
lower access to the internet among people from groups of lower
socioeconomic status and those living in remote geographical
regions [38,39].

Interpretations in the Context of Existing Literature
Most pertinent to the findings of this study is the literature on
illness identities, stigma, and control of their bodies and illness
[15,18,40-43]. The diagnosis of a chronic condition such as
T2D has been described as an assault on the identity [14,44].
Successful adaptation is dependent on acceptance of the change
to identity and associated lifestyle shifts and is mitigated by
available resources [13,14,41]. In this study, participants
described using digital interventions as a resource to support
them to make a largely invisible disease more tangible, to help
them understand their changed body, and to help them engage
in self-care activities. They were using technology in a way that
has been described as digitizing the body, providing a different
way of knowing and controlling the health status of a body when
physical sensations are an insufficient guide [27,32]. Digital
tools increased participants’ sense of control and agency,
implicitly reinforcing the idea of individual responsibility for
managing their illness.

The majority of participants used technology to express
preferred identities and to resist giving the master status to the
diabetic identity. Luttrell [45] and James [46] proposed that
people tell stories that allow them to present their more desirable
selves in challenging situations such as the diagnosis of a
stigmatizing disease. This was reflected in this study, where
participants used technology to present more desirable preferred
identities, such as data master, rather than the stigmatized
diabetic identity. Both in the interview and in their social
environments, they were able to demonstrate status by sharing
their superior knowledge of technology. They used this
knowledge to gain power and status in their interactions with
HCPs.

J Med Internet Res 2020 | vol. 22 | iss. 12 | e21328 | p. 7http://www.jmir.org/2020/12/e21328/
(page number not for citation purposes)

Turnbull et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


The experience of enacted and felt stigma following a chronic
illness diagnosis has been well documented, and this study
demonstrated that stigma influenced the technology participants
selected [15,47]. According to the stigma theory by Goffman
[47], stigma occurs with chronic illness when people behave in
a way that deviates from expectations of what is normal. He
proposed that people conceal their true identities to fit in in the
world of normals [47]. As T2D is a relatively invisible illness,
people with the condition can choose to disclose their condition,
which might mean they get support but might experience stigma
[17,48]. Alternatively, they can conceal the condition to avoid
identifying or being identified with the stigmatized identity
[17,48]. In this study, some participants were able to replace
big, bulky NHS BGMs with small discrete alternatives, which
meant they were able to choose to not be socially identified or
defined by their condition [18]. Those with more money were
better able to buy technology that allowed them to pass as
normal. The desire to avoid a stigmatized diabetic identity may
also explain the widespread use of fitness trackers and the
limited use of diabetes-specific digital interventions.

Implications for Research and Future Intervention
Development
The projection of identities through technology may be a
promising route for the future development of technology to
support people self-care for their T2D. In this study, there was

a clear story being told by the participants with T2D about how
they used technology to express positive identities and selected
interventions because they supported their preferred identities.
Participants in the most part did not select diabetes-specific
technology and when they did, they talked about the importance
of it being discreet or framed its use in terms of expression of
positive identity. Some interventions have addressed identity
change by providing educational modules, for example, the
Drink Less app, which was designed to tackle excess alcohol
consumption [49], and the MoveDaily intervention, which tried
to link the formation of health habits to identity [31]. However,
very few interventions aimed at supporting self-care of chronic
conditions consider how using the interventions assists or
prevents people’s ability to enact positive identities, for example,
by designing diabetes-specific technology (such as a BGMs) to
be attractive or to appeal to other positive identities. Intervention
design that highlights people’s preferred identities may be more
likely to be used and, therefore, have more beneficial effects.

Conclusions
This study has shown that people with T2D used technology to
understand and control their body and support their preferred
social identity. Digital health technology was used to support
the expression of positive identities (a good patient, an expert,
or in control) or to avoid a stigmatized identity (by resisting the
diagnosis or hiding their condition).

Acknowledgments
The authors would like to thank the people who gave up their time to participate in this research. This project was funded by the
National Institute for Health Research (NIHR) School for Primary Care Research (SPCR; project reference 2019-5007) at the
University of Bristol. The views expressed are those of the authors and not necessarily those of the NIHR or the Department of
Health and Social Care.

Authors' Contributions
ST had primary responsibility for conducting this study as part of her NIHR SPCR PhD and drafted the manuscript. CC and PL
contributed to the conception, study design, analysis, and interpretation. All authors reviewed and contributed to the revisions of
the manuscript and approved the final version.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Ethics favorable opinion letter.
[DOCX File , 364 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Screening questionnaire.
[DOCX File , 2171 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Topic guide.
[DOCX File , 1287 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Coding tree.

J Med Internet Res 2020 | vol. 22 | iss. 12 | e21328 | p. 8http://www.jmir.org/2020/12/e21328/
(page number not for citation purposes)

Turnbull et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app1.docx&filename=5e0a02625d788bf665b690f84da380a9.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app1.docx&filename=5e0a02625d788bf665b690f84da380a9.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app2.docx&filename=710b6e3b25c8cbb5882fb4599e58c9de.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app2.docx&filename=710b6e3b25c8cbb5882fb4599e58c9de.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app3.docx&filename=bf42d195572ae978297100e74201c05b.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app3.docx&filename=bf42d195572ae978297100e74201c05b.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


[DOCX File , 24 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Participant individual profiles.
[DOCX File , 42 KB-Multimedia Appendix 5]

References

1. Alonso J, Ferrer M, Gandek B, Ware JE, Aaronson NK, Mosconi P, IQOLA Project Group. Health-related quality of life
associated with chronic conditions in eight countries: results from the international quality of life assessment (IQOLA)
project. Qual Life Res 2004 Mar;13(2):283-298. [doi: 10.1023/b:qure.0000018472.46236.05] [Medline: 15085901]

2. The Global Burden of Disease: 2004 Update. World Health Organisation. 2004. URL: https://www.who.int/healthinfo/
global_burden_disease/2004_report_update/en/ [accessed 2018-01-10]

3. Goodwin N, Curry N, Naylor C, Ross S. Managing People With Long-Term Conditions. The Kings Fund. 2010. URL:
https://www.kingsfund.org.uk/sites/default/files/field/field_document/
managing-people-long-term-conditions-gp-inquiry-research-paper-mar11.pdf [accessed 2018-01-10]

4. Chatterjee S, Khunti K, Davies MJ. Type 2 diabetes. Lancet 2017 Jun 3;389(10085):2239-2251. [doi:
10.1016/S0140-6736(17)30058-2] [Medline: 28190580]

5. Type 2 Diabetes in Adults: Management. The National Institute for Health and Care Excellence. 2019. URL: https://www.
nice.org.uk/guidance/ng28 [accessed 2020-10-01]

6. Khan MA, Hashim MJ, King JK, Govender RD, Mustafa H, Al Kaabi J. Epidemiology of type 2 diabetes - global burden
of disease and forecasted trends. J Epidemiol Glob Health 2020 Mar;10(1):107-111 [FREE Full text] [doi:
10.2991/jegh.k.191028.001] [Medline: 32175717]

7. Lorig KR, Ritter P, Stewart AL, Sobel DS, Brown BW, Bandura A, et al. Chronic disease self-management program: 2-year
health status and health care utilization outcomes. Med Care 2001 Nov;39(11):1217-1223. [doi:
10.1097/00005650-200111000-00008] [Medline: 11606875]

8. Supporting People and Integration With Long Term Conditions an NHS and Social Care Model to Support Local Innovation.
Department of Health. 2005. URL: https://webarchive.nationalarchives.gov.uk/20130105013243/http://www.dh.gov.uk/
prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4122574.pdf [accessed 2018-08-08]

9. Galvin R. Disturbing notions of chronic illness and individual responsibility: towards a genealogy of morals. Health (London)
2016 Jul 24;6(2):107-137. [doi: 10.1177/136345930200600201]

10. Living With Diabetes. Diabetes UK. URL: https://www.diabetes.org.uk/guide-to-diabetes [accessed 2020-10-01]
11. Ellis J, Boger E, Latter S, Kennedy A, Jones F, Foster C, et al. Conceptualisation of the 'good' self-manager: a qualitative

investigation of stakeholder views on the self-management of long-term health conditions. Soc Sci Med 2017 Mar;176:25-33.
[doi: 10.1016/j.socscimed.2017.01.018] [Medline: 28126586]

12. Moore L, Frost J, Britten N. Context and complexity: the meaning of self-management for older adults with heart disease.
Sociol Health Illn 2015 Nov;37(8):1254-1269. [doi: 10.1111/1467-9566.12316] [Medline: 26235674]

13. Gomersall T, Madill A, Summers LK. A metasynthesis of the self-management of type 2 diabetes. Qual Health Res 2011
Jun;21(6):853-871. [doi: 10.1177/1049732311402096] [Medline: 21429946]

14. Goldman JB, Maclean HM. The significance of identity in the adjustment to diabetes among insulin users. Diabetes Educ
1998;24(6):741-748. [doi: 10.1177/014572179802400610] [Medline: 10025297]

15. Broom D, Whittaker A. Controlling diabetes, controlling diabetics: moral language in the management of diabetes type 2.
Soc Sci Med 2004 Jun;58(11):2371-2382. [doi: 10.1016/j.socscimed.2003.09.002] [Medline: 15047092]

16. Adams S, Pill R, Jones A. Medication, chronic illness and identity: the perspective of people with asthma. Soc Sci Med
1997 Jul;45(2):189-201. [doi: 10.1016/s0277-9536(96)00333-4] [Medline: 9225407]

17. Hewett G. Just a Part of Me - Men's Reflections on Chronic Asthma - Occasional Papers in Sociology and Social Policy
No. 1. London South Bank University. 1994. URL: https://lsbu-archive.maxarchiveservices.co.uk/index.php/
just-a-part-of-me-mens-reflections-on-chronic-asthma-occasional-papers-in-sociology-and-social-policy-no-1 [accessed
2020-02-01]

18. Charmaz K. The Body, Identity, and Self: Adapting To Impairment. The Sociological Quarterly 1995 Sep;36(4):657-680.
[doi: 10.1111/j.1533-8525.1995.tb00459.x]

19. Phelan JC, Link BG, Diez-Roux A, Kawachi I, Levin B. 'Fundamental causes' of social inequalities in mortality: a test of
the theory. J Health Soc Behav 2004 Sep;45(3):265-285. [doi: 10.1177/002214650404500303] [Medline: 15595507]

20. Phelan JC, Link BG, Tehranifar P. Social conditions as fundamental causes of health inequalities: theory, evidence, and
policy implications. J Health Soc Behav 2010;51 Suppl:S28-S40. [doi: 10.1177/0022146510383498] [Medline: 20943581]

21. Link BG, Phelan J. Social conditions as fundamental causes of disease. J Health Soc Behav 1995;Spec No:80-94. [Medline:
7560851]

22. Marmot M. Status Syndrome How Your Social Standing Directly Affects Your Health. London, UK: Bloomsbury; 2004.

J Med Internet Res 2020 | vol. 22 | iss. 12 | e21328 | p. 9http://www.jmir.org/2020/12/e21328/
(page number not for citation purposes)

Turnbull et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app4.docx&filename=e74371dd3cb6583023c6536e9b65a017.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app4.docx&filename=e74371dd3cb6583023c6536e9b65a017.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app5.docx&filename=82619cfa8d09e50e5a216a3bd5d1cf3f.docx
https://jmir.org/api/download?alt_name=jmir_v22i12e21328_app5.docx&filename=82619cfa8d09e50e5a216a3bd5d1cf3f.docx
http://dx.doi.org/10.1023/b:qure.0000018472.46236.05
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15085901&dopt=Abstract
https://www.who.int/healthinfo/global_burden_disease/2004_report_update/en/
https://www.who.int/healthinfo/global_burden_disease/2004_report_update/en/
https://www.kingsfund.org.uk/sites/default/files/field/field_document/managing-people-long-term-conditions-gp-inquiry-research-paper-mar11.pdf
https://www.kingsfund.org.uk/sites/default/files/field/field_document/managing-people-long-term-conditions-gp-inquiry-research-paper-mar11.pdf
http://dx.doi.org/10.1016/S0140-6736(17)30058-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28190580&dopt=Abstract
https://www.nice.org.uk/guidance/ng28
https://www.nice.org.uk/guidance/ng28
http://europepmc.org/abstract/MED/32175717
http://dx.doi.org/10.2991/jegh.k.191028.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32175717&dopt=Abstract
http://dx.doi.org/10.1097/00005650-200111000-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11606875&dopt=Abstract
https://webarchive.nationalarchives.gov.uk/20130105013243/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4122574.pdf
https://webarchive.nationalarchives.gov.uk/20130105013243/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4122574.pdf
http://dx.doi.org/10.1177/136345930200600201
https://www.diabetes.org.uk/guide-to-diabetes
http://dx.doi.org/10.1016/j.socscimed.2017.01.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28126586&dopt=Abstract
http://dx.doi.org/10.1111/1467-9566.12316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26235674&dopt=Abstract
http://dx.doi.org/10.1177/1049732311402096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21429946&dopt=Abstract
http://dx.doi.org/10.1177/014572179802400610
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10025297&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2003.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15047092&dopt=Abstract
http://dx.doi.org/10.1016/s0277-9536(96)00333-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9225407&dopt=Abstract
https://lsbu-archive.maxarchiveservices.co.uk/index.php/just-a-part-of-me-mens-reflections-on-chronic-asthma-occasional-papers-in-sociology-and-social-policy-no-1
https://lsbu-archive.maxarchiveservices.co.uk/index.php/just-a-part-of-me-mens-reflections-on-chronic-asthma-occasional-papers-in-sociology-and-social-policy-no-1
http://dx.doi.org/10.1111/j.1533-8525.1995.tb00459.x
http://dx.doi.org/10.1177/002214650404500303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15595507&dopt=Abstract
http://dx.doi.org/10.1177/0022146510383498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20943581&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7560851&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


23. Marmot M, Commission on Social Determinants of Health. Achieving health equity: from root causes to fair outcomes.
Lancet 2007 Sep 29;370(9593):1153-1163. [doi: 10.1016/S0140-6736(07)61385-3] [Medline: 17905168]

24. Marmot M, Bell R. Fair society, healthy lives. Public Health 2012 Sep;126 Suppl 1:S4-S10. [doi: 10.1016/j.puhe.2012.05.014]
[Medline: 22784581]

25. Lastrucci V, Lorini C, Caini S, Bonaccorsi G, Florence Health Literacy Research Group. Health literacy as a mediator of
the relationship between socioeconomic status and health: a cross-sectional study in a population-based sample in Florence.
PLoS One 2019;14(12):e0227007 [FREE Full text] [doi: 10.1371/journal.pone.0227007] [Medline: 31869381]

26. Technology and Diabetes. Diabetes UK. URL: https://www.diabetes.org.uk/guide-to-diabetes/diabetes-technology [accessed
2020-10-10]

27. Lupton D. Digitized Health Promotion: Personal Responsibility for Health in the Web 2.0 Era. Department of Sociology
and Social Policy, University of Sydney. 2013. URL: https://ses.library.usyd.edu.au/bitstream/handle/2123/9190/
Working%20paper%20No.%205%20-%20Digitized%20health%20promotion.pdf?sequence=1&isAllowed=y [accessed
2020-12-03]

28. Castle-Clarke S. The NHS at 70: What Will New Technology Mean for the NHS and Its Patients? King's Fund. 2018. URL:
https://www.nuffieldtrust.org.uk/files/2018-06/
1530028974_the-nhs-at-70-what-will-new-technology-mean-for-the-nhs-and-its-patients.pdf [accessed 2020-12-03]

29. Murray E, Burns J, See T, Lai R, Nazareth I. Interactive health communication applications for people with chronic disease.
Cochrane Database Syst Rev 2005 Oct 19(4):CD004274. [doi: 10.1002/14651858.CD004274.pub4] [Medline: 16235356]

30. Muñoz RF. Using evidence-based internet interventions to reduce health disparities worldwide. J Med Internet Res 2010
Dec 17;12(5):e60 [FREE Full text] [doi: 10.2196/jmir.1463] [Medline: 21169162]

31. Hooglugt F, Ludden GD. A mobile app adopting an identity focus to promote physical activity (MoveDaily): iterative
design study. JMIR Mhealth Uhealth 2020 Jun 15;8(6):e16720 [FREE Full text] [doi: 10.2196/16720] [Medline: 32538795]

32. Armstrong N, Koteyko N, Powell J. 'Oh dear, should I really be saying that on here?': issues of identity and authority in an
online diabetes community. Health (London) 2012 Jul;16(4):347-365. [doi: 10.1177/1363459311425514] [Medline:
22067915]

33. Strauss A, Corbin JM. Grounded Theory in Practice. California, United States: SAGE Publications Inc; 1997.
34. Thomas DR. A General Inductive Approach For Qualitative Data Analysis. Frankumstein. 2003 Aug. URL: https:/

/frankumstein.com/PDF/Psychology/Inductive%20Content%20Analysis.pdf [accessed 2020-10-01]
35. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:

10.1191/1478088706qp063oa]
36. Sandelowski M. Sample size in qualitative research. Res Nurs Health 1995 Apr;18(2):179-183. [doi: 10.1002/nur.4770180211]

[Medline: 7899572]
37. Squires A. Methodological challenges in cross-language qualitative research: a research review. Int J Nurs Stud 2009

Feb;46(2):277-287 [FREE Full text] [doi: 10.1016/j.ijnurstu.2008.08.006] [Medline: 18789799]
38. Hardiker NR, Grant MJ. Factors that influence public engagement with eHealth: a literature review. Int J Med Inform

2011;80(1):1-12. [doi: 10.1016/j.ijmedinf.2010.10.017] [Medline: 21112244]
39. Gibbons MC. A historical overview of health disparities and the potential of eHealth solutions. J Med Internet Res 2005

Oct 4;7(5):e50 [FREE Full text] [doi: 10.2196/jmir.7.5.e50] [Medline: 16403714]
40. Whitehead M, Pennington A, Orton L, Nayak S, Petticrew M, Sowden A, et al. How could differences in 'control over

destiny' lead to socio-economic inequalities in health? a synthesis of theories and pathways in the living environment.
Health Place 2016 May;39:51-61 [FREE Full text] [doi: 10.1016/j.healthplace.2016.02.002] [Medline: 26986982]

41. Riessman CK. Performing identities in illness narrative: masculinity and multiple sclerosis. Qual Res 2016 Aug 15;3(1):5-33.
[doi: 10.1177/146879410300300101]

42. Bury M. The sociology of chronic illness: a review of research and prospects. Sociol Health Illn 1991 Dec;13(4):451-468.
[doi: 10.1111/j.1467-9566.1991.tb00522.x]

43. Bury M. Illness narratives: fact or fiction? Sociol Health Illn 2001 Dec 23;23(3):263-285. [doi: 10.1111/1467-9566.00252]
44. Bury M. Chronic illness as biographical disruption. Sociol Health Illn 1982 Jul;4(2):167-182 [FREE Full text] [doi:

10.1111/1467-9566.ep11339939] [Medline: 10260456]
45. Luttrell W. Pregnant Bodies, Fertile Minds: Gender, Race, and the Schooling of Pregnant Teens. Abingdon, United Kingdom:

Routledge; Jun 25, 2003.
46. James D. Dona Maria's Story: Life History, Memory, and Political Identity. Durham, North Carolina: Duke University

Press; 2000.
47. Goffman E. Stigma: Notes on the Management of Spoiled Identity. New York City, USA: Simon and Schuster; 2009.
48. Joachim G, Acorn S. Stigma of visible and invisible chronic conditions. J Adv Nurs 2000 Jul;32(1):243-248. [doi:

10.1046/j.1365-2648.2000.01466.x] [Medline: 10886457]
49. Garnett C, Crane D, Michie S, West R, Brown J. Evaluating the effectiveness of a smartphone app to reduce excessive

alcohol consumption: protocol for a factorial randomised control trial. BMC Public Health 2016 Jul 8;16:536 [FREE Full
text] [doi: 10.1186/s12889-016-3140-8] [Medline: 27392430]

J Med Internet Res 2020 | vol. 22 | iss. 12 | e21328 | p. 10http://www.jmir.org/2020/12/e21328/
(page number not for citation purposes)

Turnbull et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/S0140-6736(07)61385-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17905168&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2012.05.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22784581&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0227007
http://dx.doi.org/10.1371/journal.pone.0227007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31869381&dopt=Abstract
https://www.diabetes.org.uk/guide-to-diabetes/diabetes-technology
https://ses.library.usyd.edu.au/bitstream/handle/2123/9190/Working%20paper%20No.%205%20-%20Digitized%20health%20promotion.pdf?sequence=1&isAllowed=y
https://ses.library.usyd.edu.au/bitstream/handle/2123/9190/Working%20paper%20No.%205%20-%20Digitized%20health%20promotion.pdf?sequence=1&isAllowed=y
https://www.nuffieldtrust.org.uk/files/2018-06/1530028974_the-nhs-at-70-what-will-new-technology-mean-for-the-nhs-and-its-patients.pdf
https://www.nuffieldtrust.org.uk/files/2018-06/1530028974_the-nhs-at-70-what-will-new-technology-mean-for-the-nhs-and-its-patients.pdf
http://dx.doi.org/10.1002/14651858.CD004274.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16235356&dopt=Abstract
https://www.jmir.org/2010/5/e60/
http://dx.doi.org/10.2196/jmir.1463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169162&dopt=Abstract
https://mhealth.jmir.org/2020/6/e16720/
http://dx.doi.org/10.2196/16720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32538795&dopt=Abstract
http://dx.doi.org/10.1177/1363459311425514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22067915&dopt=Abstract
https://frankumstein.com/PDF/Psychology/Inductive%20Content%20Analysis.pdf
https://frankumstein.com/PDF/Psychology/Inductive%20Content%20Analysis.pdf
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1002/nur.4770180211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7899572&dopt=Abstract
http://europepmc.org/abstract/MED/18789799
http://dx.doi.org/10.1016/j.ijnurstu.2008.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18789799&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2010.10.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21112244&dopt=Abstract
https://www.jmir.org/2005/5/e50/
http://dx.doi.org/10.2196/jmir.7.5.e50
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16403714&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1353-8292(16)00024-1
http://dx.doi.org/10.1016/j.healthplace.2016.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26986982&dopt=Abstract
http://dx.doi.org/10.1177/146879410300300101
http://dx.doi.org/10.1111/j.1467-9566.1991.tb00522.x
http://dx.doi.org/10.1111/1467-9566.00252
https://onlinelibrary.wiley.com/doi/abs/10.1111/1467-9566.ep11339939
http://dx.doi.org/10.1111/1467-9566.ep11339939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10260456&dopt=Abstract
http://dx.doi.org/10.1046/j.1365-2648.2000.01466.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10886457&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3140-8
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3140-8
http://dx.doi.org/10.1186/s12889-016-3140-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27392430&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
BGM: blood glucose monitor
HCP: health care practitioner
NHS: National Health Service
NIHR: National Institute for Health Research
T2D: type 2 diabetes
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