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Abstract

Introduction: There is a growing number of older adults (≥65 years) who live with type 1 

diabetes. We qualitatively explored experiences and perspectives regarding type 1 diabetes self-
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management and treatment decisions among older adults, focusing on adopting care advances such 

as continuous glucose monitoring (CGM).

Methods: Among a clinic-based sample of older adults ≥65 years with type 1 diabetes, we 

conducted a series of literature and expert informed focus groups with structured discussion 

activities. Groups were transcribed followed by inductive coding, theme identification, and 

inference verification. Medical records and surveys added clinical information.

Results: 29 older adults (age 73.4 ± 4.5 years; 86% CGM users) and four caregivers (age 73.3 

± 2.9 years) participated. Participants were 58% female and 82% non-Hispanic White. Analysis 

revealed themes related to attitudes, behaviors, and experiences, as well as interpersonal and 

contextual factors that shape self-management and outcomes. These factors and their interactions 

drive variability in diabetes outcomes and optimal treatment strategies between individuals as well 

as within individuals over time (i.e. with aging). Participants proposed strategies to address these 

factors: regular, holistic needs assessments to match people with effective self-care approaches 

and adapt them over the lifespan; longitudinal support (e.g., education, tactical help, sharing and 

validating experiences); tailored education and skills training; and leveraging of caregivers, family, 

and peers as resources.

Conclusions: Our study of what influences self-management decisions and technology adoption 

among older adults with type 1 diabetes underscores the importance of ongoing assessments to 

address dynamic age-specific needs, as well as individualized multi-faceted support that integrates 

peers and caregivers.

Graphical Abstract
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Introduction

As the US population ages and clinical care and self-management approaches for type 

1 diabetes improve, the size of the older adult (OA) population (≥65 years) with type 1 

diabetes has grown and is expected to rapidly increase in the coming decades.1 Given the 

recent emergence of this population, the experiences, barriers, and perceptions that shape 

behavior and clinical outcomes among OAs have not been well-characterized.2

At the same time, technological approaches to type 1 diabetes management like continuous 

glucose monitoring (CGM) have become standard of care.1 Studies show CGM may 

improve glycated hemoglobin (HbA1c), improve glycemic variability, reduce risk of 

hypoglycemia and improve quality of life in OAs with type 1 diabetes.3–5 Despite 

documented benefits, CGM uptake among OAs with type 1 diabetes is low. A 2020 review 

article stated critical gaps in the evidence base included (a) limited knowledge surrounding 

OA with type 1 diabetes, their experiences, and the experiences of caregivers; and (b) use 

of diabetes technology, including need to learn more about OA perspectives to support 

adoption of and adaptation to new technological therapies.6
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A strength of qualitative research is in-depth and nuanced elucidation of individuals’ 

perspectives and experiences, in addition to the contexts in which these perspectives and 

experiences operate.7,8 Our objective was therefore to rigorously conduct and report a 

qualitative study of the experiences and perspectives of OAs towards type 1 diabetes self-

management and adopting new care advances, like CGM, in order to inform future efforts 

aimed at supporting optimal type 1 diabetes management in this population.

Methods

To support rigorous research and reporting, we selected the Total Quality Framework (TQF), 

a comprehensive set of evidence-based criteria for limiting bias and promoting validity 

in all phases of the applied qualitative research process.9 The TQF is comprised of four 

criteria to guide design and evaluation of qualitative research –credibility, analyzability, 

transparency, and usefulness. Table 1 describes the rationale for critical methodological 

choices undertaken in the present study or directs the reader to where each is discussed 

in the report. In addition to following TQF guidance for reporting, we report our research 

process and results according to the Standards for Reporting Qualitative Research (SRQR) 

to facilitate critical appraisal and comparisons with other studies.10 Additional information 

on our use of qualitative research conduct and reporting guidelines can be found in 

Appendix A.

Participants

Inclusion criteria were ≥65 years of age at the time of recruitment, understood written/

spoken English, type 1 diabetes diagnosis, used an insulin regimen of pump or multiple 

daily injections, HbA1c ≤86 mmol/mol (10.0%), and managed diabetes independently or 

with the help of a caregiver. All participants could invite a caregiver, defined as providing 

daily or regular care or support for the OA with type 1 diabetes. Exclusion criteria were 

<1 full COVID-19 vaccination series, diagnosis of dementia or a medical condition that 

investigators determined might interfere with discussion completion.

A convenience sample was recruited on a rolling basis from the outpatient endocrinology 

clinic at the University of North Carolina at Chapel Hill in November- December 2021. 

Electronic health record screening of appointments June 2021 - May 2022 identified 

potentially eligible participants who were contacted through email and telephone. A 

standardized recruitment script informed participants about the study and written informed 

consent was given before participation. Table 1 summarizes the rationale for sampling 

method, size, and composition of the groups (2–5 people, stratified by CGM use).

Data collection

We adapted a facilitated group model building (GMB) approach, which is designed to 

provide a participatory structure for stakeholders to practice systems thinking and exchange 

their perceptions and experiences to collectively consider the causes of and solutions 

to complex problems.11–14 GMB approaches generate qualitative data through facilitated 

brainstorming, exercises, discussions, and drawing activities.11,14 We selected this data 

collection mode to fit our overarching objective to engage OAs as research collaborators 
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in identifying how to support more optimal type 1 diabetes management and outcomes. 

The strengths of this method include multiple ways for participants to contribute insights 

and perspectives. Social interactions inherent to the focus group format also promote 

depth and range of data, which are naturally stimulated by points of convergence and 

divergence that arise through discussion.9 The facilitation script included an introduction 

to systems thinking and subsequent sections elicited conversations about the complexities 

of type 1 diabetes management in OAs. Specifically, prompts and activities were used to 

characterize the multi-level (e.g., individual, interpersonal, social, economic) and interacting 

determinants of CGM use or non-use over time, as well as determinants of self-management 

behaviors and outcomes more broadly. Additional prompts elicited suggestions about 

strategies to target these factors. Discussion guides and activities were informed by existing 

literature on diabetes management in OAs and expert input (LAY, RW, KHL). Methodology 

for all data collection procedures have been described in detail.15

For each discussion, the principal investigator and moderator (ARK) was supported by 

a research assistant familiar with the topic area (CS), who helped gather consent forms 

and answer questions throughout the discussion. Efforts undertaken to limit moderator and 

participant bias and to gain cooperation are described in Table 1.

To facilitate characterization of our sample and comparisons to our target population, as well 

as to contextualize results and inferences, participants completed questionnaires and medical 

records were reviewed to collect information about age, sex, race/ethnicity, type of health 

insurance, diabetes duration, HbA1c, severe hypoglycemia episodes, diabetes complications, 

insulin pump use, smart phone use, and current or prior CGM use.

Data processing and analysis

Groups were audio-recorded and transcribed by a professional service. Before analysis, 

transcripts were de-identified and verified by the investigator who led the groups (ARK).

Group Discussion Analysis—The main analysis focused on the group discussions. We 

conducted inductive coding and analysis according to TQF guidance in Atlas.ti.9,16 Detailed 

summaries of the data processing and analysis methodology are in Table 1. Descriptive 

statistics from questionnaire and medical record data were calculated in R Statistical 

Software (v3.6.0; Vienna, Austria)17

Side Discussion Analysis—During all group discussions, participants not only engaged 

in the formal questions and activities prompted by the moderator, but also engaged in 

various side discussions about diabetes strategies, knowledge, and experiences. Informal 

conversations are routinely analyzed as part of ethnographic research, but more recently 

have been recognized as an important yet underutilized part of other types of qualitative 

research.18 A separate inductive coding exercise was thus undertaken to focus on the side 

discussions that took place during all focus groups with the objective that systematically 

analyzing the content of these exchanges for the types of support and topics that OA sought 

out could therefore inform future care strategies to promote well-being in this population. 

More detail on the methods used for this analysis of side discussions can be found in 

Appendix 1.
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Results

Thirty-three OAs and caregivers participated in one of nine in-person groups. The sample 

has been characterized in detail elsewhere.19 29 participants were OAs living with type 1 

diabetes (age 73.4 ± 4.5 years) and 4 were caregivers (age 73.3 ± 2.9 years). All caregivers 

were spouses. The combined sample was 58% female, 82% non-Hispanic White, with 

a mean age of 73.4±4.3 years. Of participants living with diabetes, the majority were 

smartphone users (97%) with a high prevalence of CGM (86.2%) and insulin pump (78.9%) 

use. Mean HbA1c was 51±10 mmol/mol (6.8±0.9%), and more than half reported a history 

of severe hypoglycemia. The mean number of endocrinology visits in the past year was 

3.4±0.9.

Attitudes, behaviors, and experiences that shape type 1 diabetes treatment decisions and 
self-management among older adults

Figure 1 depicts the main themes (large circles) that emerged in our sample regarding 

the attitudes, behaviors, and experiences (small circles) that shape decision-making, self-

management, and outcomes among OAs with type 1 diabetes. Select participant quotes that 

illustrate the themes can be found in Table 2. These themes are also described below:

“Diabetes is dynamic within individuals over time and between individuals” 
and “Technology increases and decreases diabetes burden”—Importantly, the 

attitudes, behaviors, and experiences in Figure 1 were portrayed as continuously interacting 

with each other such that the management decisions and outcomes that they influenced were 

also continuously changing. Study participants emphasized variability between individuals 

with regards to how these factors shaped self-management decisions and outcomes, as well 

as variability within individuals over time –specifically with increasing age. This intra-and 

inter-individual heterogeneity was perceived as an inherent aspect of living with diabetes 

and a key reason why a new self-care approach (e.g., diabetes device) could a) increase 

diabetes burden for one individual and decrease it for another, as well as b) increase burden 

for an individual at one point over the course of self-management, and decrease it for that 

same individual at a different point in time:

“Chronic disease is like a roller coaster. It isn’t like a straight highway. The things in your 

environment and the things going on in your life and in your family can all impact chronic 

disease and how well you’re faring, as well as the disease processes themselves. I think the 

things that help you cope are going to be as varied as the things that are causing you to have 

problems. The coping skills that you need at one point in managing diabetes and your life 

with diabetes are gonna be different than they are five years in the future.” (Interviewee 3, 

Transcript 7)

“Survivor mentality” and “Self-reliance and self-advocacy is essential for 
acute survival and long-term survivorship”—Many OAs self-identified as survivors, 

particularly with respect to defying prognoses at their diagnosis, and they conveyed grit 

and resilience as central to handling the roller-coaster that that they described diabetes 

management to be. Participants also expressed that OAs who have been living with type 

1 diabetes for many years carry a vast fund of wisdom related to diabetes management, 
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and their survivorship is tangible proof of this ‘lived expertise’. In general, OAs in our 

sample self-advocated that their insights, skills, and self-knowledge should be considered 

in clinical decision-making to promote well-being in this population, while simultaneously 

demonstrating humility and openness to unfamiliar care approaches due to witnessing the 

ever-changing history of diabetes care practices and having decades of experiences to prove 

to them that diabetes varies across and within individuals over time, and thus too, must 

‘optimal’ approaches.

“Growing recognition of need to relinquish control to resources outside the 
self to maintain control with age”—Group discussions revealed that just as defined 

relationships between diabetes and identity and deeply entrenched self-reliance could 

impede OAs from adopting new approaches such as technology and caregiver support, 

openness towards these new approaches could also be enhanced through OAs’ growing 

acknowledgement of increasing physical and cognitive co-morbidities combined with their 

conviction that management techniques must be adjusted over the lifespan.

“Diabetes outcomes and mindset continuously interact to create positive 
and negative self-management cycles” and “CGM and other technologies 
are active, multi-component interventions rather than passive and automated 
systems”—Participants pointed out that the dynamism of diabetes makes the adoption 

of any new approach, including CGM, a complex undertaking that requires learning how 

to integrate the strategy into the management of a diverse number of unpredictable and ever-

changing scenarios. They described this undertaking as even more complex for OAs due to 

the lower intuition around technology and the increased physical and cognitive challenges 

of this population. Participants also pointed out that despite the heightened management 

expertise and positive self-image conferred by survivorship, management ‘performance’ 

(e.g., time in range, HbA1c) ceaselessly influenced emotions and self-perception, and vice 

versa.

Strategies to support ‘lived expertise’ in type 1 diabetes

Our group discussions identified key strategies to address the behaviors, attitudes, and 

experiences of OAs and support type 1 diabetes self-management and outcomes throughout 

this life stage (Table 3).

Regularly conduct holistic needs assessments to match people with effective 
self-care approaches and adapt them over the lifespan—The inter- and intra-

individual dynamism of diabetes underscored by OAs was described as requiring ongoing 

needs assessments that combine clinical and self-report metrics (e.g., trust of technology, 

diabetes-related goals, privacy preferences, learning style) in order to individualize the 

definition of ‘optimal’ outcomes, identify the malleable and potentially non-malleable 

factors relevant to self-management, and match individuals with effective approaches across 

time. Collecting self-reported metrics to facilitate provider-patient collaboration on the 

selection of treatment goals and strategies was conveyed as particularly important in the care 

of OAs whose survivorship confers decades of diabetes-related expertise (i.e., psychological, 

behavioral and physiological self-knowledge), as well as entrenched attitudes, behaviors, 
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needs, preferences, goals, and priorities about diabetes that may or may not be modifiable 

–all of which significantly influence the success of care approaches proposed to OAs (e.g., 

CGM use), and consequently, health outcomes.

Provide longitudinal multifaceted support—Providing opportunities for 

informational (e.g., education), instrumental (e.g., tactical or technical help), and emotional 

support (e.g., sharing and validating experiences) was identified as crucial for both adoption 

and sustainment of diabetes technology and associated new self-management behaviors.20,21 

All three types of support were articulated as important, given the complex interactions 

between knowledge, skills, emotion (e.g., anxiety, frustration, trust), self-management 

metrics (e.g., dysglycemia), and self-perception (e.g., feelings of failure, feeling in-control) 

that participants articulated shape behavioral and outcome trajectories.

Facilitate ongoing acquisition of personally relevant knowledge and behavior 
skills—The necessity of a more intensive and elongated timeline to support OA adoption 

of new treatments as compared to other age-groups was also emphasized due to age-specific 

factors. These age-specific considerations included lack of familiarity with and heightened 

distrust of technology, the involvement of multiple individuals in self-management (i.e., 

family, caregivers), as well as the behavioral inertia conferred by survivorship, habit, and 

the increased fragility of older age that make user errors or technological malfunctions 

potentially fatal and rationally feared.

Leverage caregivers, family, and peers with diabetes as resources—In addition 

to highlighting the importance of the clinical care team for influencing diabetes-related 

decisions as well as self-management behaviors like adoption and sustained use of CGM, 

group discussions identified caregivers and other OAs with type 1 diabetes as particularly 

impactful yet under-utilized support. They, along with device technical support staff, were 

proposed as more accessible and cost-effective resources given the limits of clinician support 

under the current healthcare system. Participants considered their peers –other OAs with 

type 1 diabetes– as largely unrivaled in their ability to provide all forms of support due 

to having built a portfolio of creative and practical strategies over decades of living with 

diabetes, as well as being able to relate to the dynamism of living with diabetes and the 

positive and negative psychological and behavioral feedback loops involved. In addition 

to these points being explicitly articulated by OAs in our discussions, 62% of the side 

discussions were related to informational support and 37% were related to sharing and 

sympathizing with experiences (Appendix 1). The most common informational support 

included advice on device use (e.g., placement, interpretation, extending use). These side 

discussions underscore that support is readily and eagerly exchanged when OAs with type 

1 diabetes are convened, and thus point to the potential positive effects of facilitating these 

opportunities as part of clinical strategies to improve outcomes in OA when introducing OAs 

to new management approaches like CGM.

Discussion

Our investigation of experiences managing diabetes and adopting new approaches like CGM 

among a sample of OAs with type 1 diabetes revealed, above all, the complex and dynamic 
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nature of managing type 1 diabetes over the lifespan. More specifically, our study identified 

1) a concrete set of attitudes, behaviors, and experiences that continuously interact with each 

other to shape diabetes-related decisions and outcomes among OAs as well as 2) potential 

strategies to address the inter and intra-individual variability in these factors.

Our analysis provides valuable foundational information for future research efforts that aim 

to operationalize and trial strategies to improve well-being in this population, specifically 

through a) elucidating characteristics of clinical assessments and strategies that might 

address this complex system of attitudes, behaviors, and experiences that influence decision-

making and outcomes b) highlighting the importance of assessing not only physiological 

metrics but also attitudes, behaviors, experiences related to diabetes management in order 

to individually tailor when and how providers propose OAs integrate a new approach 

into their self-management routines, and c) pointing out the necessity of periodically re-

evaluating how OAs fare across these clinical metrics, attitudes, behaviors, and experiences 

after adopting a new self-management strategy in order to provide OAs with appropriate 

informational, instrumental, or emotional support at time points critical for behavioral 

perseverance.

Our provides additional insights into the interactions of OAs with emerging diabetes 

technologies such as CGM. Prior studies involving OAs and their perceptions of technology 

have shown that CGM can decrease management burden, such as by increasing security in 

sleep and confidence in daily activities, but can also increase anxiety due to technological 

inaccuracies as well as reduced privacy and control over the extent to which diabetes 

dominates daily life.22 Research also suggests that OAs who experience technical difficulties 

are less likely to trust CGM.23,24 Our study builds upon these findings by characterizing in 

great detail the multi-level barriers and facilitators that interact to influence adoption and 

sustainment of new management behaviors, including CGM. Our study also demonstrates 

that factors that facilitate or impede self-management, and whether a self-management 

approach is ultimately perceived as a net positive or negative, vary across individuals as well 

as within individuals over time.

Although previous research has documented the importance of involving caregivers in 

disease management for the well-being and longevity of OAs with chronic disease, and 

particularly with regards to interpersonal dynamics surrounding CGM,25,26 our study 

documents multiple practical, interpersonal, and psychological barriers to OAs’ realizing 

the health benefits of this strategy.27,28 Our results point to the complexity of caregiver 

involvement in OA diabetes management. Alongside the general conviction conveyed by 

OAs in our sample that relying on caregivers was important for diabetes management, and 

increasingly with age, participants expressed concern about intrusion, judgement, loss of 

privacy and independence when caregivers were involved in diabetes management, which 

was perceived as negatively impacting OA self-management via two pathways: by driving 

interpersonal conflict and other negative psychological effects and by restricting caregiver 

diabetes engagement and competency. That OAs in our sample described the importance 

of involving caregivers in their diabetes to support ongoing management and longevity 

alongside substantial challenges that impeded realization of positive effects highlighted the 

potential benefit of providing more structured support to OAs and their caregivers in order 
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to address tensions and negotiate a constructive support routine that could be periodically 

revised as cognitive and physical limitations change or caregivers turn over.

Our results also highlight that effectively integrating caregivers into self-management 

requires ongoing assessments and informational, instrumental, and emotional support that 

include both caregiver and OA with type 1 diabetes.24,29 The overall low level of caregiver 

participation in our discussions (n=4) may in itself illustrate the complexity of constructively 

involving caregivers into self-management. By identifying various factors that influence 

caregiver involvement we provide an important foundation for the development of the 

content of these assessments and strategies to facilitate effective caregiver support.

Studies show social capital is an important aspect of well-being and longevity in OAs, 

and at the level of an individual, this construct relates to one’s social support system, 

social cohesion, and frequency of social interactions.30,31 Those with more social support 

better cope with stress and its physiologic effects, while those with less may become more 

frail.30,32 Research additionally indicates individuals with larger social networks self-report 

better health.31 Those who feel more connected to their community or to others who share 

similar defining characteristics (e.g., age, disease status) also have higher self-reported 

physical wellbeing.30 Our participants placed high value on interacting with and learning 

from other OAs with type 1 diabetes. Although this perceived value is likely influenced 

by the knowledge, skills and relatable experiences that OAs have amassed over a career of 

managing the unpredictability of type 1 diabetes, it also may be due to the social capital 

effects of interacting with other OAs with type 1 diabetes. As such, structuring groups of 

OAs as part of their ongoing clinical care could prove beneficial to health through multiple 

pathways, thereby supporting greater consideration of how to operationalize and formalize 

this strategy through future research. By identifying the factors OAs perceive as shaping 

their self-management and outcomes as well as characterizing the content of their side 

conversations with each other, our study usefully points out the types of support and topic 

areas (Appendix 1) that could be considered in further efforts to design and test effects of 

peer support in this population.

Although they did not emerge in our study, there may be gender differences in attitudes 

and behaviors that drive diabetes-related decisions and outcomes and strategies to address 

them. Further, due to our inclusion criteria, results and recommendations are of limited 

applicability to OAs with significant cognitive impairments such as dementia or those who 

seek diabetes care from a primary care provider. Investigating these lines of inquiry would 

be a valuable undertaking for improving management and outcomes among the broader 

population of OAs with type 1 diabetes.

Additional limitations include study participants were not involved in verifying data 

processing or analysis and our use of convenience sampling. Despite a small convenience 

sample, we achieved moderate representation of our target population across key 

characteristics, including sex and race/ethnicity, although technology use in our sample was 

high and average HbA1c met clinical targets. As often follows from clinic-based sampling, 

our sample was healthier and sought care more routinely than the general population 

meaning there may be additional key factors that influence outcomes and self-management 
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behaviors in the broader population of OAs with type 1 diabetes that our study did not 

elucidate.33 Instrumental, or hands-on support, only encompassed 1–2% of side discussions, 

which could be due to the group discussion format (vs. OAs interacting with each other 

during activities of daily living) but could also be due to social distancing policies, and 

thus may have limited our understanding of how OAs could be leveraged to help each 

other within this support category. Validation of our findings in larger, more diverse samples 

is needed. Additional strengths include employing criteria to assess thematic saturation, 

intentional and systematic analysis of the side discussions held during focus groups, and 

verification procedures used throughout data collection, processing, analysis, and reporting 

by researchers and clinicians who have expertise in type 1 diabetes, OAs, and qualitative 

methods. Importantly, we used quality guidelines to guide our research and reporting to 

facilitate comparison with other studies and increase confidence in the rigor and use of 

findings to inform future research.

Ultimately, our findings provide useful direction for future efforts by holistically 

characterizing the ‘lived expertise’ of OAs with type 1 diabetes to elucidate key patient-

perceived targets for one or more interventions as well as characteristics of strategies to 

improve self-management and well-being in this population.
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Appendix

Supporting the ‘lived expertise’ of older adults with type 1 diabetes: an applied focus group 

analysis to characterize barriers, facilitators, and strategies for self-management in a growing 

and understudied population.

Appendix A: Research conduct and reporting guidelines

For qualitative research to deliver on its purpose and generate accurate information that 

effectively informs research and practice, attention must be paid to ensuring methodological 
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rigor throughout data collection, processing, analysis and reporting.9 However, there is 

widespread lack of a coherent set of criteria to systematically inform methodological 

decisions and promote quality throughout the research process, which threatens validity 

of results and inferences drawn from the research. Incomplete and unstandardized 

qualitative research reporting is also extremely common despite the availability of consensus 

guidelines, preventing readers from appraising the validity, relevance, and usefulness 

of study findings.10 Ultimately, these key weaknesses limit confidence in incorporating 

qualitative findings into future research and practice, resulting in persistent omission of the 

valuable perspectives of the very individuals that such efforts aim to support.

To support rigorous research and reporting, we selected the Total Quality Framework (TQF), 

a comprehensive set of evidence-based criteria for limiting bias and promoting validity in all 

phases of the applied qualitative research process (i.e., conceptualization, implementation, 

analysis, and reporting) to thereby promote confidence in using results from our study to 

inform future decision-making.9

The TQF is comprised of four criteria to guide design and evaluation of qualitative 

research –credibility, analyzability, transparency, and usefulness – all of which are shaped by 

methodological choices made throughout the conceptualization, implementation, evaluation, 

and reporting of research. Table 1 describes the rationale for each of these methodological 

choices undertaken according to these four criteria.

Table A1.

Percentage of Side Discussions Dedicated to Emotional, Informational, and Instrumental 

Support*†

Type of Support % based on number of words2 % based on number of quotes2

Informational Support 61.4% 57.1%

Emotional Support 36.3% 38.8%

Instrumental Support 2.3% 4.1%

*
Support was categorized into Informational Support, Emotional Support, and Instrumental Support based on prior research 

with similar categories: Langford CPH, Bowsher J, Maloney JP, Lillis PP. Social support: a conceptual analysis. Journal of 
Advanced Nursing. 1997;25(1):95–100. doi:10.1046/j.1365-2648.1997.1997025095.x
†
ATLAS.ti was initially used to code each of the side discussions (A.C.S, A.R.K, C.S.). Analyst consensus was first 

reached on categories of support to be used to sub-code the side discussions (A.C.S., A.R.K., R.M.), which were then 
sub-coded by R.M. by category of support. Percentage of side discussions by support category were calculated in two ways: 
percent of side discussions that fell into each category by number of overall words in all side discussions and percent of 
side discussions that fell into each category by number of participant quotes in all side discussions. Support category coding 
by R.M was verified by A.C.S.

Table A2.

Percentage of Side Discussions by Topic*†

Type of Support and Topic % based on number of 
words

% based on number of 
quotes

Informational Support

Device use 32.3 30.8

Blood glucose management 8.9 10.5
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Type of Support and Topic % based on number of 
words

% based on number of 
quotes

Supply management 10.4 8.3

Cost/insurance 6.7 7.6

Navigating activities of daily living with devices 7.1 5.4

Education 4.0 4.4

Specific considerations for age and type of diabetes 5.1 4.4

Instrumental Support

Demonstration of device functions 1.6 2.9

Emotional Support

Storytelling and validating experiences 23.9 25.7

*
Support was categorized into Informational Support, Emotional Support, and Instrumental Support based on prior research 

with similar categories: Langford CPH, Bowsher J, Maloney JP, Lillis PP. Social support: a conceptual analysis. Journal of 
Advanced Nursing. 1997;25(1):95–100. doi:10.1046/j.1365-2648.1997.1997025095.x
†
ATLAS.ti was initially used to code each of the side discussions (A.C.S, A.R.K, C.S.). Analyst consensus was first 

reached on categories of support to be used to sub-code the side discussions (A.C.S., A.R.K., R.M.), which were then 
sub-coded by R.M. by category of support. Side discussions were then inductively coded based on topics of discussion. 
Code-document tables in ATLAS.ti were used to calculate percentage of words or quotes that corresponded to each topic.

Table A3.

Suggestions for Topics Covered in Provider Facilitated Older Adult Support Groups

Topic Description

Type 1 Diabetes and 
Aging

A general overview on the effect that aging has on type 1 diabetes management. Older 
adults share of experiences, challenges and strategies to manage changes with age.

Device Placement Challenges and best practices for device placement using older adult models, including 
considerations for different types of age-related impairments. In addition to advice about 
where to place sensors, address how to deal with bleeding or keeping sensors on.

Integration of CGM 
into Lifestyle

Tips for using CGM to suit activities of daily living, including different alert options for 
sleep and social situations, other technology available to integrate with CGM, data sharing 
options, planning for routine medical procedures, navigating travel (e.g., supply planning, 
using security checkpoints in airports).

How to Interpret and 
Respond to CGM

How to interpret data output, including different error messages, and suggestions for how to 
respond based on data output and activity.

Diabetes Supply 
Management

Strategies for ensuring there are enough supplies to last, balancing cost/insurance issues, 
rules and paperwork, and the utility of customer support to address barriers. Include 
overview of current Medicare rules regarding devices and supplies.

Hypoglycemia 
Management

Older adults discuss various strategies they have developed to prevent and treat low blood 
sugars across activities of daily living.

Advocating for Oneself 
in Different Spaces

Experiences as older adult with type 1 diabetes in the workplace, at clinician offices, in 
the hospital (e.g., with inpatient health care team to maintain glycemic management once 
admitted), and other public places. Older adults share ways of managing challenges.

Caregiver Roles Older adults discuss various ways that caregivers challenge and benefit their diabetes 
management. Separate informational and behavioral groups include caregiver-older adult 
dyads to develop dyad-specific support activities that minimize interpersonal conflict and 
the diminution of older adult autonomy.
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Novelty Statement

• What is already known: Little is known about the perspectives of older 

adults with type 1 diabetes that shape treatment decisions and outcomes.

• What this study has found: Focus group participants identified a set of 

interrelated factors operating at individual, interpersonal, and environmental 

levels. These factors vary in the way they shape diabetes self-management 

decisions and outcomes between individuals, and they also vary over time 

within individuals. Four strategies to address these factors and support 

diabetes management were identified by older adults and their caregivers.

• What are the implications of the study: Identifying type 1 diabetes self-

management barriers, facilitators, and strategies according to older adults 

informs future, patient-oriented research initiatives to improve clinical care 

and outcomes in this population.
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Figure 1. Interrelated attitudes, behaviors, and experiences of ‘lived expertise’ in type 1 diabetes 
shape treatment decisions and self-management in older adults.
Main themes are denoted by large circles, and related attitudes, behaviors, and experiences 

that shape decision-making, self-management, and outcomes are shown in small circles.
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