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Abstract

Aim: Initiating continuous glucose monitoring (CGM) shortly after Type 1 diabetes diagnosis 

has glycaemic and quality of life benefits for youth with Type 1 diabetes and their families. 

The SARS-CoV-2 pandemic led to a rapid shift to virtual delivery of CGM initiation visits. We 

aimed to understand parents' experiences receiving virtual care to initiate CGM within 30 days of 

diagnosis.

Methods: We held focus groups and interviews using a semi-structured interview guide with 

parents of youth who initiated CGM over telehealth within 30 days of diagnosis during the SARS-

CoV-2 pandemic. Questions aimed to explore experiences of starting CGM virtually. Groups and 

interviews were audio-recorded, transcribed and analysed using thematic analysis.

Results: Participants were 16 English-speaking parents (age 43 ± 6 years; 63% female) of 15 

youth (age 9 ± 4 years; 47% female; 47% non-Hispanic White, 20% Hispanic, 13% Asian, 7% 

Black, 13% other). They described multiple benefits of the virtual visit including convenient 

access to high-quality care; integrating Type 1 diabetes care into daily life; and being in the 

comfort of home. A minority experienced challenges with virtual care delivery; most preferred the 

virtual format. Participants expressed that clinics should offer a choice of virtual or in-person to 

families initiating CGM in the future.
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Conclusion: Most parents appreciated receiving CGM initiation education via telehealth and 

felt it should be an option offered to all families. Further efforts can continue to enhance CGM 

initiation teaching virtually to address identified barriers.
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1 ∣ INTRODUCTION

The use of continuous glucose monitoring (CGM) in youth with Type 1 diabetes has 

been shown to have benefits for glycaemic outcomes (e.g., reduced HbA1c and/or reduced 

hypoglycaemia) and quality of life.1-3 The 2022 American Diabetes Association's Standards 

of Care recommend that CGM ‘should be offered for diabetes management in youth’ with 

Type 1 diabetes, regardless of the method of insulin administration.4

Initiating CGM shortly following Type 1 diagnosis is a relatively new clinical practice that 

has been shown to promote improved glucose management, particularly when combined 

with comprehensive care, education and insulin dosing adjustments.5,6 When introduced 

during the new onset period, CGM has been accepted by most families.7 Rather than 

feeling additionally overwhelmed by having to adopt a new device with its own learning 

curve during the new onset period, qualitative data showed that parents viewed early CGM 

initiation as essential for learning to manage their child's diabetes.8 In addition, CGM 

enables remote monitoring of glucose values, which provides parents with greater peace of 

mind, improved sleep and other psychosocial benefits.9

The SARS-CoV-2 pandemic prompted an accelerated shift to increased telehealth-based 

diabetes care delivery.10 As a result, CGM initiation education, previously carried out 

in-person, also shifted to telehealth-based delivery. However, little is known about how 

parents and their children experience CGM initiation over telehealth shortly following 

Type 1 diabetes diagnosis, amidst a period of significant adjustment with a large volume 

of education delivery.11-13 Thus, this follow-up qualitative study aimed to explore the 

experience of telehealth-based CGM initiation during the Type 1 diabetes new-onset period 

to guide clinical practice.

2 ∣ RESEARCH DESIGN AND METHODS

This qualitative study is part of a previously reported pragmatic research study5,14 and 

is a follow-up to previously reported qualitative results from in-person delivery of CGM 

initiation during the Type 1 diabetes new-onset period for families of youth with Type 1 

diabetes.8 In brief, the main study delivers a clinical protocol to initiate CGM within 30 days 

of Type 1 diabetes diagnosis (mean time to CGM initiation = 7 days14) and provides 30 days 

of CGM supplies while insurance approval is sought. Families receive Dexcom G6 CGM 

(Dexcom Inc.); the rationale for which has been previously described.8 The SARS-CoV-2 

pandemic necessitated a shift to delivering CGM initiation care over telehealth as a part of 
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the clinical protocol; Figure 1 presents an overview of the flow of care delivery following 

diagnosis with pandemic-prompted changes highlighted in red.

2.1 ∣ Sample and recruitment

Eligible participants were a convenience sample of English-speaking parents of youth who 

had started CGM within 1 month of their Type 1 diabetes diagnosis as part of the larger 

study and who received a telehealth-based CGM initiation visit following the start of 

the SARS-CoV-2 pandemic. Parents provided informed consent to participate. This study 

was approved by the Stanford University Institutional Review Board. Participants were 

compensated with a $50 gift card.

2.2 ∣ Data collection

Focus groups and interviews were held between July and October 2021 over a HIPAA-

compliant videoconference platform (Zoom Video Communications Inc.). Data collection 

and analyses followed the methods described in the first qualitative study.8 To offer greater 

flexibility in scheduling, we offered both focus groups and interviews to parents. The 

purpose of the focus groups and interviews was to explore parents' experiences with 

initiating CGM through virtual care within 30 days of their child's Type 1 diabetes diagnosis. 

Groups and interviews were conducted by two researchers (M.L.T. and J.H.) using a semi-

structured interview guide to ensure consistency. Groups and interviews were recorded and 

transcribed; transcripts were checked for quality and de-identified prior to analysis. Five 

groups (with between 2 and 5 participants) and three individual interviews were conducted. 

Interviews and groups lasted between 30 and 62 minutes.

2.3 ∣ Data analysis

Data from transcripts were analysed using thematic analysis.15 Coders began with 

open-coding, independently reviewing one transcript to develop initial codes. Given the 

narrow scope of this follow-up study, coders (A.A., M.L.T, D.P.Z.), who were the same 

multidisciplinary coding group (endocrinologist, clinical psychologist, exercise physiologist, 

all with qualitative research experience and Type 1 diabetes expertise) from the initial 

qualitative study, and drew upon the prior framework developed for the initial study.8 The 

coding team applied this framework to the new transcripts with a focus on content related 

directly to the experience of virtual CGM initiation. Two coders reviewed and assigned 

codes to each transcript; and a third coder reviewed codes and resolved discrepancies. 

Through regular meetings, group discussion and a third coder reviewing and resolving 

discrepancies, agreement was reached on all codes. The coding team maintained an 

audit trail throughout coding to track decision making, and to support dependability and 

confirmability.16 The Standards for Reporting Qualitative Research (SRQR) was used to 

support the rigour of qualitative methods.17

3 ∣ RESULTS

3.1 ∣ Participants

Participants were 16 parents (age 43 ± 6 years; 63% female) of 15 youth (age 9 ± 4 years; 

47% female; 47% non-Hispanic White, 20% Hispanic, 13% Asian, 7% Black, 13% other; 
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diabetes duration 9 ± 3 months). For one participating family, both parents took part in the 

focus group. Families initiated CGM at a mean of 3 days after diagnosis (range: 2–24 days). 

Table 1 presents participant characteristics.

3.2 ∣ Themes

Table 2 presents example quotes for each of the following three themes: (1) advantages 

to starting CGM through telehealth-based care; (2) challenges to starting CGM through 

telehealth-based care and (3) preferences for CGM initiation.

3.3 ∣ Theme 1. ‘Same as if I were in the room’: Advantages to starting CGM through 
telehealth-based care

The majority of parents described a range of positive aspects to receiving CGM initiation via 

telehealth. Within this overarching theme, we identified several subthemes on the advantages 

of telehealth to start CGM including: (a) access to high-quality care; (b) convenience of 

not having to travel and ease of scheduling; (c) being in the comfort of home; (d) Type 

1 diabetes care as part of daily life at home; (e) it was easy to do and (f) some families 

appreciated having a provider who also used CGM in the visit.

3.3.1 ∣ Access to high-quality care—For the most part, parents did not feel that care 

had been diminished by being over telehealth instead of in the clinic. Some expressed that 

they had initial reservations about having this visit via telehealth instead of in-person, but 

most shared that they were pleasantly surprised and glad they were able to receive care over 

telehealth. Parents made statements that normalized the practice of telehealth-based care 

given that so much of healthcare delivery, work and schooling at the time had shifted to a 

virtual format during the pandemic. One parent pointed out that a particular advantage of 

the telehealth format was it increased ease of note-taking during the visit to be able to retain 

information better.

3.3.2 ∣ Convenience due to lack of travel and ease of scheduling—Parents 

expressed feeling glad that they were spared additional driving to be able to attend this 

appointment. Virtual care was of benefit to families, as participants in the current study lived 

up to 3 h away from clinic, and also helped busy families squeeze in the CGM initiation 

visit between work and school commitments. In addition, some parents pointed out that they 

had been attending other Type 1 diabetes new onset visits in-person, so having the CGM 

initiation visit via telehealth complemented the in-person care and offered a break from time 

spent in clinic.

3.3.3 ∣ Being in the comfort of home—Parents of young children shared that one 

benefit of having a telehealth visit was being able to initiate CGM in the comfort of home 

rather than in a potentially anxiety-producing clinic setting: At home, children had easy 

access to their own room, toys and comforting objects.

3.3.4 ∣ Type 1 diabetes care as part of life at home—Parents of older children 

and adolescents noted that being able to start CGM at home served to boost the confidence 

of their teen. Participants shared that they might have been more dependent on clinic staff 
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if they started CGM in the clinic. However, being ‘forced’ to start on their own at home 

increased self-efficacy for continuing the practice at home which is more in line with the 

majority of Type 1 diabetes management that occurs outside of the clinic office and in 

day-to-day life.

3.3.5 ∣ Easy to do—Overall, parents felt the process was relatively easy to do and 

felt they were supported by clinic staff who walked them through setting up their CGM 

step-by-step.

3.3.6 ∣ Provider also used CGM—Finally, two families pointed out that they 

appreciated that the Certified Diabetes Care and Education Specialist (CDCES) who trained 

them to use CGM also lives with Type 1 diabetes and uses CGM. Being able to show how 

to do it and provide personal experiences with CGM increased families' sense of being 

supported.

3.4 ∣ Theme 2. Challenges of starting CGM through telehealth-based care

While most families found the telehealth CGM visit to be the same as in-person care and 

to provide additional advantages, three families shared challenges they experienced with 

the telehealth visit. Within this overarching theme, we identified two subthemes on the 

disadvantages of telehealth to start CGM including the visit being: (a) intimidating and 

challenging, with less support; and (b) long with an overwhelming amount of information.

3.4.1 ∣ Intimidating, challenging visit with less support—Some families described 

feeling more intimidated and scared through the process and expressed worries about getting 

it wrong and felt that these feelings were intensified by having to be at home without 

the support of clinic staff in the room. A family of a toddler described the visit as a 

negative experience with having to hold their child down for the initial CGM placement and 

expressed that they would have wanted more in-person clinical support for starting CGM. 

Another family found it ‘awkward’ to figure out the step-by-step placement of CGM over 

telehealth with trying to stay in the computer screen while inserting a sensor for the first 

time.

3.4.2 ∣ Long visit with an overwhelming amount of information—Five families 

shared that the visit was long and contained an overwhelming amount of information. 

However, most families did not think less information could be presented or that there would 

be a way to cut down the visit.

3.5 ∣ Theme 3. Preferences for care delivery and suggestions for the future

3.5.1 ∣ Preference for virtual or in-person CGM initiation—During the interview 

or focus group, parents were asked what option they would pick if they had the choice: 

virtual or in-person. Of participants in the focus groups who expressed a preference, eight 

shared that they would want a telehealth-based CGM visit. Several parents who ultimately 

said they preferred a telehealth visit stated that going into the experience they would have 

expected to prefer it to be in-person. Three parents shared that they would choose in-person 

if they could do it again based on their personal preference for in-person care.
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3.5.2 ∣ Clinics should offer a choice in the future—Regardless of their own 

preference, many parents expressed that they thought the choice of telehealth or in-person 

should be offered to families in the future, recognizing that each family may have different 

preferences, priorities and comfort with initiating a new diabetes device at home.

3.5.3 ∣ Suggestions for improvement—Some families shared suggestions for how 

virtual care delivery of CGM initiation could be improved in the future. One parent 

suggested that the visit could start with an orientation to all of the components of the CGM 

before jumping into starting on the system. Families also requested that additional tips and 

tricks be shared early on specifically with strategies for adhesives and adhesive removal to 

be able to decrease the potential for pain; and education on what kinds of things can impact 

the accuracy of CGM (e.g., compression lows, rapid changes in glucose, etc.). One parent 

requested wanting to record the telehealth visit to be able to review later.

4 ∣ DISCUSSION

This qualitative study reports on families' experiences of initiating CGM remotely via 

telehealth following their child's Type 1 diabetes diagnosis. This study is a follow-up to 

the initial qualitative study that reported on CGM initiation experiences within 30 days of 

Type 1 diabetes diagnosis. The initial study found that early CGM initiation—delivered 

with in-person care—was overwhelmingly accepted and viewed as essential, providing a 

range of benefits to parents and youth such as improved sleep and peace of mind, and 

facilitating adjustment to living with Type 1 diabetes.8 The aims of the current study focused 

on the experience of starting CGM virtually following the rapid shift to telehealth-based care 

during the SARS-CoV-2 pandemic. Most parents in the current study appreciated receiving 

virtual care to start their child on CGM. Many felt that despite being a virtual visit, they 

still had access to high-quality care and received guidance that was easy to follow to initiate 

CGM. Parents appreciated the convenience of scheduling and lack of travel, particularly 

during the new-onset period during which they received other Type 1 diabetes education and 

care in-person. In addition, some parents of young children noted a particular advantage of 

the virtual visit that their child could be in the comfort of home rather than in a doctor's 

office which may provoke more anxiety or stress. Finally, some parents noted that starting 

CGM through a remote visit boosted a sense of self-efficacy and confidence that they 

could continue to do it on their own at home without the in-person support from a clinical 

provider. This modality, some felt, was more in line with what daily life with Type 1 

diabetes would be and increased their sense of preparedness for the first sensor change. 

These observations are in line with past literature that has noted the increased ‘ecological 

validity’ of providing care to youth in their own homes and life contexts.18

A smaller number of participants in the current study experienced barriers and challenges to 

receiving virtual care to start CGM, which are important to note. Some felt the visit was long 

and created a sense of information overload, though this observation is not unique to virtual 

delivery.8 Specific to the virtual nature of the visit, one family found it challenging to learn 

how to apply the first sensor while following instructions from a provider on a computer 

screen. A small number of parents felt that the virtual visit led to more anxiety and fear 

that they would do something wrong in initiating the first sensor. In the end, most families 
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stated that they would prefer a virtual CGM initiation visit while some said they would have 

preferred in-person to get started.

Findings from this study are in line with recent literature demonstrating the acceptability 

and benefits of telehealth-based delivery of diabetes care, which is increasingly becoming 

a recommended avenue to increase access to care, increase frequency of visits while 

minimizing travel and time burden, and to monitor patients remotely between visits.19-22 

The SARS-CoV-2 pandemic led to a rapid acceleration of expanding the use of telehealth-

based care23,24 and highlighted its potential as major paradigm shift in diabetes care25,26 

as well as some challenges (e.g., risk of widening disparities and gaps in access 

particularly with rural populations; concern about less personalized care over time; lower 

rates of anthropometric and lab measurements).27-29 Recent research has demonstrated 

that most patients and providers have been satisfied with telehealth-based diabetes care 

delivery.23,30 Telehealth-based diabetes care has shown the ability to increase self-efficacy 

and engagement in care in adolescents and young adults with Type 1 diabetes and other 

health conditions.31,32

Participants in the current study agreed that regardless of their personal preference, clinics 

should offer a choice of virtual or in-person to families moving forward so that those 

who want a provider present can opt for that in the future. More research may be needed 

to better understand what factors drive the preference for in-person or telehealth-based 

care as well as to understand who may benefit from one modality over the other and for 

what type of visit (e.g., device initiation versus routine check-ups). Recent work in other 

healthcare contexts (e.g., primary care, mental healthcare) suggests that several different 

priorities may inform patient preference for telehealth or in-person including time until the 

appointment; severity of the problem; relationship with their provider; and lack of time for 

an in-person visit, among others.33,34 Specific to diabetes device initiation, comfort with 

technology may play an important role in determining a family's preference for visit type. 

A better understanding of these factors will be important to ensure that proliferation of 

telehealth-based care can help to expand access to timely, high-quality care rather than 

widen existing health disparities.18,35,36

The current study has limitations that are important to note. These include that all 

participants received CGM start remotely during the SARS-CoV-2 pandemic, and the study 

did not actively seek to interview families who may have declined virtual delivery or 

had barriers to opting for this method of receiving care (e.g., lack of reliable Internet 

connection). In addition, families were asked to share their experiences retrospectively 

and therefore may not be able to recall all study details and feedback as clearly. The 

small sample size may also limit generalizability to all families initiating CGM virtually 

following Type 1 diabetes diagnosis. Further, as these interviews and focus groups were 

held with parents, more research is needed to fully capture the experience of initiating 

CGM virtually for newly diagnosed youth with Type 1 diabetes from their own perspective. 

Participants in the current study were English-speaking, which may limit generalizability 

to non-English-speaking participants. Finally, the study did not explicitly assess parents' 

pre-diagnosis comfort and fluency with technology and/or past experiences with receiving 

healthcare through telehealth. When determining who may benefit from in-person versus 
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virtual visits in the future, it may be important to explore whether overall comfort with 

technology is a useful indicator of preference for mode of care delivery.

This qualitative study has strengths including valuable patient-centred feedback on the 

current 4T Study design. For example parents recommended more structured tips and tricks 

for CGM adhesion/removal, and education around factors that may impact the accuracy of 

CGM devices. Future iterations of the 4T Study will also incorporate the feedback from the 

present interviews and focus groups and we intend to offer the choice between in-person 

and virtual telehealth appointments to all families. In sum, most parents in the current study 

appreciated virtual delivery of CGM initiation, despite initial reservations and expressed a 

preference for the virtual modality. Parents also advocated for offering a choice of in-person 

or virtual, which may be effective to optimize care delivery and tailor new onset education 

based on families' particular comfort level with technology and preferred learning method. 

Our findings may encourage other clinical practices to consider virtual delivery of CGM 

initiation education as a feasible option which can also serve to increase flexibility within 

diabetes care teams.37
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What's new?

• Continuous glucose monitoring (CGM) can be initiated through virtual care in 

a paediatric Type 1 diabetes population shortly after Type 1 diabetes diagnosis 

and was acceptable for most families.

• Most parents of newly diagnosed youth with Type 1 diabetes in this study 

felt that starting CGM through virtual care provided convenient access to 

high-quality care and offered unique benefits such as reducing anxiety for 

young children due to being in the comfort of their home.

• A small number of parents would have preferred in-person delivery to 

increase their comfort with the new technology; study participants advocated 

for clinics offering a choice of virtual or in-person care to families in the 

future.
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FIGURE 1. 
Flow of care delivery for early CGM initiation.
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TABLE 1

Participant characteristics (parent N = 16; youth N = 15).

N (%) M ± SD Range

Parent age (years) 43 ± 6 34–56

Parent gender

 Female 10 (62.5)

 Male 6 (37.5)

Parent race/ethnicity

 Non-Hispanic White 6 (37.5)

 Asian/Pacific Islander 2 (12.5)

 Hispanic 2 (12.5)

 Non-Hispanic Black 1 (6.25)

 Other 1 (6.25)

 Not available 4 (25)

Youth age (years) 9 ± 4 2–17

Child gender

 Female 7 (47)

 Male 8 (53)

Child race/ethnicity

 Non-Hispanic White 7 (47)

 Asian/Pacific Islander 2 (13)

 Hispanic 3 (20)

 Non-Hispanic Black 1 (0.07

 Other 2 (13)

Months since diagnosis 7 ± 3 3–12

CGM start (days after diagnosis) 3 (6.8) 2–24
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