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Abstract

Background: Older adults with type 1 diabetes (T1D) are increasingly turning to care partners (CPs) as resources to support
their diabetes management. With the rise in diabetes technologies, such as continuous glucose monitoring (CGM), there is great
potential for CGM data sharing to increase CP involvement in a way that improves persons with diabetes’ glucose management
and reduces distress.

Objective: The specific aims of this paper are to (1) evaluate the feasibility, usability, and acceptability of the Share plus
intervention compared to the CGM Follow app plus diabetes self-management education and support; (2) evaluate the effect of
the Share plus intervention on time-in-range (TIR; primary outcome) and diabetes distress (secondary outcome); and (3) explore
differences between groups in person with diabetes and CP dyadic appraisal and coping, quality of life, diabetes self-care, and
CP burden at 12 and 24 weeks and associations of dyadic variables on outcomes.

Methods: This is a protocol for a feasibility, pilot randomized controlled trial. Older adults with T1D and their CP (N=80 dyads)
will be randomized 1:1 to the Share plus intervention or Follow app plus diabetes self-management education. The trial will
include a 12-week active intervention to determine the change in primary (TIR) and secondary (diabetes distress) outcomes,
followed by a 12-week, observation-only phase to examine maintenance effects. The evaluation is guided by the Dyadic Coping
Model. Patient-level effectiveness outcomes (TIR, hemoglobin A1c [HbA1c], diabetes distress, diabetes appraisal, coping, quality
of life, diabetes self-care behaviors, and CP burden) will be assessed, using patient-reported outcomes measures and a home
HbA1c test kit. Patient- and CP-level acceptability and feasibility will be assessed using surveys and interviews. Quantitative
feasibility, acceptability, and usability data will be described using frequencies and percentages. Acceptability will be summarized
based on Likert questions and open-ended questions. Usability will be examined separately for the intervention and control groups
based on the System Usability Scale, with a study benchmark of ≥68 indicating good usability. TIR will be computed based on
2 weeks’ worth of data at baseline (prior to intervention) and 2 weeks each after the intervention (week 12) and at follow-up
(week 24).

Results: Recruitment started in August 2023 and enrollment began in November 2023. To date, 24 participants have been
enrolled in this study. We expect to conclude this study in March 2026 and expect to disseminate results in March 2026.

Conclusions: To our knowledge, this will be the first pilot randomized controlled trial to evaluate both feasibility and effectiveness
outcomes for the web-based, platform-delivered Share plus intervention for older adults with T1D and their CP. This research
has implications for CGM data sharing in other age groups with T1D and type 2 diabetes.
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Introduction

Background
Type 1 diabetes (T1D) is a significant public health problem,
with increasing numbers of adults now living into late adulthood
[1]. T1D self-management requires a number of daily diabetes
tasks including checking blood glucose (either through a blood
glucose meter or a continuous glucose monitor [CGM]) and
administering insulin to account for changes in food intake and
exercise. Older adults with T1D are at increased risk for
hypoglycemia, hyperglycemia, and glucose variability that may
result in seizures, falls, and myocardial infarctions [2,3]. These
risks are due to a number of factors including reduced awareness
of hypoglycemic warning symptoms; reduced hormonal
counterregulatory response; and changes in dexterity, visual
acuity, cognitive function, depression, and anxiety that may
prevent affected individuals from taking corrective actions [3,4].

Care partners (CPs; eg, spouse, adult child, romantic partner,
and friend) can serve as important resources for older adults
living with T1D in reducing these risks to self-management
[5-9]. Over half of the adults with diabetes have an unpaid CP
who regularly assists with diabetes management [8], and
age-related changes often increase persons with diabetes’ need
for CP assistance. One tool that is available to persons with
diabetes and their CPs to reduce harmful glucose levels is
real-time CGM. A CGM transmits glucose trend data to the
smartphone of persons with diabetes and provides predictive
alarms before problematic and potentially dangerous
hypoglycemia and hyperglycemia levels [10]. Recommendations
for standards of care in diabetes [11] now include the use of
CGM with older adults with T1D to address increased risks of
hypoglycemia. Persons with diabetes are given glucose goals
of 70-180 mg/dL, and the percentage of time spent within this
range is called time-in-range (TIR), an important metric for
evaluating glucose targets [12,13]. In older adults, CGM is
effective at decreasing glucose variability, with older adults
highly adherent to wearing CGMs [14,15]. The data provided
by the CGM can now be shared with a CP’s smartphone to
facilitate diabetes support for the person with diabetes [16]. Yet,
few older adults and CPs are sharing data with CGMs [17].

There is great potential for CGM data sharing to increase CP
involvement in a way that improves glucose targets and reduces
distress for persons with diabetes. For instance, the free
data-sharing app, Dexcom Follow [18], allows CGM readings
to be displayed on the smartphone or smartwatch of persons
with diabetes and their selected CPs. Follow also allows the
user to see CGM glucose levels and receive predictive
hypoglycemia and hyperglycemia alerts. Additional apps such

as the free Dexcom Clarity app [19] use the data from CGM to
create glucose data reports to allow persons with diabetes and
their selected CPs to identify glucose patterns and trends and
has also been associated with a greater quality of life (QoL)
when reports are viewed with a CP [14]. However, few older
adults share their CGM data or review clarity reports with a CP.
Data from the Wireless Innovation for Seniors with Diabetes
Mellitus trial showed that only 9.2% of older adults with T1D
used data sharing, and only 32% used their smartphones to
monitor their CGM data [15]. In our preliminary studies, older
adults with diabetes reported an increased perceived need to
have others monitor their glucose levels for safety purposes
[20], but few persons with diabetes are adopting this technology.

This intervention was designed to maximize the use of data
sharing by persons with diabetes and their CPs. Our prior work
identified several barriers to using data sharing involving dyadic
communication that involved patients’ and partners’ different
expectations regarding family involvement [20]. Persons with
diabetes frequently regarded diabetes as “their own illness,”
whereas spouses viewed the illness as more shared [21,22].
Improving collaboration and communication among those with
type 2 diabetes [23] was associated with lower distress in
persons with diabetes and their partners, higher satisfaction,
and improved glycemic levels (among those with moderately
elevated hemoglobin A1c [HbA1c]).

The intervention is guided by the Dyadic Coping Model (Figure
1) [24,25], a widely used framework for how individuals with
chronic illness and CPs can be involved in chronic illness
management. As applied to diabetes, dyadic coping involves
two components: appraisal of the illness and coping efforts.
Appraisal refers to whether the persons with diabetes and their
CPs perceive diabetes as “our” problem versus “my” or “your”
problem. Shared appraisal can initiate and facilitate coping
strategies that are more collaborative to address diabetes
stressors that are also perceived as shared [26]. When a person
with diabetes appraises diabetes as an illness that is shared with
a CP, persons with diabetes report more collaborative
involvement from their spouse, greater relationship satisfaction,
and less regimen distress [22]. Challenges can arise when one
person in a dyad (eg, the person with diabetes) appraises diabetes
as their own issue to deal with and the CP engages in high levels
of involvement (eg, wishes to be very involved in data sharing).
That is, collaborative involvement of the CP may be detrimental
when the person with diabetes views diabetes as only their
illness to deal with and does not consider its effects on the CP.
The Dyadic Coping Model supports the value of a CP’s
collaborative involvement in a person with diabetes’ glucose
monitoring via CGM.
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Figure 1. Dyadic coping process affected by Share plus intervention (reproduced from Bristol et al [27], which is published under the terms of Creative
Commons Attribution 4.0 license [28]). CP: care partner.

The Share plus intervention framed by the Dyadic Coping Model
begins with a discussion of how persons with diabetes and CPs
appraise diabetes (eg, patients alone or shared with CP) and the
next communication regarding the preferred ways of involving
the CP in data sharing (Figure 1). For instance, the person with
diabetes is asked what words would be helpful and supportive
from their CPs in response to a high or low glucose alarm and
what might be viewed as critical or overprotective. Next, CPs
are asked if this communication is acceptable to them and if
they are willing to provide this requested support. In our
preliminary studies, persons with diabetes who were initially
hesitant to share their glucose data reported high satisfaction at
12 weeks [29,30]. These discussions facilitate an understanding
of diabetes as a shared illness and the collaborative and
supportive strategies that the CP can engage in. Moreover, these
discussions match data-sharing strategies that fit with a person
with diabetes’appraisal of diabetes and are viewed as supportive
rather than unsupportive. Such discussions will facilitate an
action plan that will best align with the appraisal process of the
person with diabetes and their CP.

Study Objectives
This study aims to (1) evaluate the feasibility, usability, and
acceptability of the Share plus intervention compared to Follow
plus diabetes self-management education (DSME); (2) evaluate
the effect of the Share plus intervention on TIR (primary
outcome) and diabetes distress (secondary outcome); and (3)
explore differences between groups in person with diabetes and
CP dyadic appraisal and coping, QoL, diabetes self-care, and
CP burden at 12 and 24 weeks and associations of dyadic
variables on outcomes.

Methods

Study Design
This study will use a 1:1 randomized controlled trial to conduct
a pilot test of 80 dyads to compare the Share plus intervention
to the Follow plus DSME intervention. The trial will include a
12-week active intervention to determine the change in primary
(TIR) and secondary (diabetes distress) outcomes, followed by
a 12-week, observation-only phase to examine maintenance
effects. The SPIRIT (Standard Protocol Items:
Recommendations for Interventional Trials) guidelines were
used in reporting this study [31].

Setting
This clinical trial will be conducted in Utah, and participants
will be recruited at the state level and the national level using
telehealth.

Sample and Recruitment
Persons with diabetes and CPs are actively being recruited from
3 major health care systems in Utah in which we have identified
champions who have assisted with recruitment in our
preliminary studies. The University of Utah Enterprise Data
Warehouse will be used to identify eligible persons with
diabetes. An opt-out strategy will be used using letters,
postcards, emails, and SMS text messages. Additionally, the
Electronic Data Warehouse will be used to build a recruitment
dashboard allowing the research team to reach out to contact
high-volume providers to inform them of the study and to recruit
participants in person before or after clinic visits.

Recruitment inside and outside of Utah will include (1) digital
marketing strategies and (2) diabetes clinician and provider
networks. Digital marketing strategies include posting to T1D
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social media groups. Professional groups, such as the
Association of Diabetes Care and Education Specialists
(ADCES), will also be contacted to post information and digital
flyers about the study. We are committed to reaching racial or
ethnic minorities at rates at least equivalent to their proportion
in our catchment area population [32] as required by National
Institutes of Health policy [33] and by our own strong
commitment to principles of equity and social justice.

Eligibility Criteria
Participants with diabetes will be eligible if they (1) are aged
60 years or older, (2) have a T1D diagnosis (may add more
detail here), (3) are currently using CGM, (4) have HbA1c ≥7.5
and ≤11%, (5) are able to read and write in either English or
Spanish, (6) are able to manage diabetes with respect to insulin
administration and glucose monitoring (which may include
assistance from a CP), and (6) are naïve to using the Follow
app and are willing to use the Follow app. Participants with or
without an insulin pump are eligible. Participants will be
excluded if they have (1) a life expectancy estimated at <1 year,
(2) extreme visual or hearing impairment that would hinder the
ability to use CGM, (3) stage 4 or 5 renal disease, (4) a history
of psychiatric or psychosocial issues that could limit adherence
to required study tasks, or (5) a Montreal Cognitive Assessment
score <19 indicating moderate to severe dementia.

CP participants will be eligible if (1) the participant with
diabetes identifies them, (2) they are aged 18 years or older, (3)
they are able to read and write in either English or Spanish, and
(4) they are willing to participate in a data-sharing telehealth
intervention study with the participant with diabetes. CPs will
be excluded if they have a self-reported diagnosis of moderate
or severe dementia or other medical conditions that make it

inappropriate or unsafe to fulfill the role of a CP. CPs will not
be directly recruited.

Group Randomization
Persons with diabetes (n=40) and CPs (n=40) who meet the
study criteria and agree to participate will be asked to sign an
informed consent with a digital signature. The persons with
diabetes will be randomly assigned to 1 of 2 groups (40 dyads
in the Share plus intervention group and 40 dyads in the Follow
plus DSME group) using a computer-generated schedule of
randomly permuted blocks of sizes 2, 4, and 6 to minimize
knowledge of the next participant’s assignment. Group
allocation will be executed in REDCap (Research Electronic
Data Capture; Vanderbilt University).

Description of Intervention and Education Groups

Share plus Intervention

Overview

The Share plus intervention will be delivered by Certified
Diabetes Care and Education Specialists (CDCESs) over three
60-minute sessions using a Health Insurance Portability and
Accountability Act (HIPAA)–compliant Zoom (Zoom Video
Communications) meeting platform with audio transcription,
with 2 additional dyad phone calls to reinforce the counseling
sessions (Table 1). The 3 Share plus intervention sessions
introduce new and increasingly advanced educational material
and are designed to overcome the persons with diabetes and
CPs’ reluctance in data sharing and to improve diabetes
management. This includes training in dyadic CGM
communication and problem-solving, leading to a data-sharing
action plan.
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Table 1. Intervention and education group activities.

Control group—over the web with Dyad Follow + DSMEaIntervention group—over the web with Dyad Follow + Share plusWeek

0 •• BaselineBaseline
•• CGM data collection for 14 days; no active interven-

tion
CGMb data collection for 14 days; no active intervention

• Survey and home HbA1c
c kit completion

• Survey and home HbA1c kit completion
• Set up Clarity to allow access to data

• Set up Clarity to allow access to data

2 •• Start usual careStart Share plus intervention
•• Set up the Follow appSet up the Follow app
•• Two education handouts provided covering AD-

CES7d self-care education topics: Monitoring and
Taking Medication

Start the Share plus intervention
• Communication and problem-solving strategies
• Detailed action plan including glucose targets

—e3 • Dyadic phone call
• Reinforce the Share plus intervention and provide technol-

ogy support

4 •• Usual care interventionShare plus intervention + glucose pattern management with focus
on food choices and healthy eating • Review goals and progress
• Review communication and problems • Two education handouts provided on ADCES7

topics: Reducing Risks and Health Eating• New communication content
• Revise action plan as needed for communication and prob-

lem-solving hypoglycemia and hyperglycemia
• Dyadic glucose pattern management training using Clarity,

set automatic Clarity downloads
• Dyad set goals for regular times to discuss glucose trends

and problem-solving,

—6 • Dyadic phone call
• Reinforce the Share plus intervention and provide technol-

ogy support

8 •• Usual care interventionsShare plus Intervention + glucose pattern management with
lifestyle (exercise, stress, illness, etc) • Review goals and progress
• Review communication and problems • 3 education handouts ADCES7 handouts on Being

Active, Problem Solving, Healthy Coping• Dyadic glucose pattern management using Clarity
• Dyadic review of glucose targets after an in-depth analysis

of CGM data and dyadic treatment strategies to improve

glucose TIRf

12 •• Data collection—end of active interventionData collection—end of active intervention
•• Measures and home HbA1c kit completionMeasures and home HbA1c kit completion.

•• Retrieve TIR data from ClarityRetrieve TIR data from Clarity

24 •• Data collection—end of observation phaseData collection—end of observation phase
•• Measures, home HbA1c kit completion, Clarity

download
Measures, home HbA1c kit completion, Clarity download

aDSME: diabetes self-management education.
bCGM: continuous glucose monitoring.
cHbA1c: hemoglobin A1c.
dADCES: Association of Diabetes Care and Education Specialists.
eNot applicable.
fTIR: time-in-range.
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Step 1: Shared Appraisal Assessment

Dyads are asked how they appraise diabetes with the following
question: “When you think about diabetes, is it: (1) my issue to
deal with as an individual, (2) my issue but I know it affects
my CP, or (3) a shared issue.” The CPs are asked the same
question, but “my” is substituted with “his or her.” A follow-up
question will be asked, “Help me to understand why you selected
this response.” If a person with diabetes or CP views diabetes
as their own, they are asked to consider something that was
shared. The CDCES explores why it is shared and if it is easier
to work on the problem together than alone. Next, persons with
diabetes and CPs are each asked about their confidence in
sharing glucose data. Using scripted motivational interviewing
questions, persons with diabetes and their CPs are asked to
discuss their answers. The objective of this discussion is to
determine the initial comfort level with CGM data sharing within
the dyad.

Step 2: Communication

Dyads are asked how comfortable they feel about data sharing.
Examples are provided about how other persons with diabetes
have described the benefits of sharing their diabetes, such as an
increased sense of teamwork, support, QoL, and decreased
diabetes-related burden. The barriers to sharing glucose levels
are also identified (eg, glucose levels are private and the person
with diabetes does not want to be judged). The person with
diabetes next identifies effective and ineffective communication
strategies around sharing hyperglycemia and hypoglycemia.
The person with diabetes is asked (1) how they feel about their
partner seeing their glucose levels and any concerns they have
about sharing their glucose data; (2) how they would like their
CP to respond to their glucose numbers, and specifically what
words or actions are viewed as supportive and helpful and what
is unhelpful, nagging, or controlling behavior; and (3) if or how
they want their CP to help them to figure out the cause of a low
or high glucose level. Education is provided about steps for
clear communication. Finally, the CP is asked how they feel
about this type of communication and if it is acceptable. The
objective of this discussion is to explore supportive and
unsupportive conversation strategies and foster their
commitment to data sharing.

Step 3: Problem-Solving

The dyad is asked to work together to set alarms on the
smartphones of the persons with diabetes and CPs (they can be
set differently), set the volume of alerts (eg, can cause
frustration), or use vibrate mode. First, CPs are asked to confirm
their willingness to be a safety net for emergencies and look at
alarms. The persons with diabetes are asked to acknowledge
their willingness to look at their alarms. Next, dyads are coached
to identify the expectations and length of waiting time before
the CP should contact the person with diabetes for a concerning
glucose level and problem-solve an agreeable strategy for
different alarms. For example, when a CP gets a low alarm with
two arrows indicating a more rapidly decreasing glucose level,
how long should they wait to contact the person with diabetes;
how long should they wait for reply; and if there is no reply,
what action should they take? This discussion also includes the
preferred mode by which the CP will contact the person with

diabetes (eg, phone call, text, and email). The dyad is also asked
to discuss glucose trends once per week and then problem-solve
if they will do this, when, and how. The objective of this third
step is to guide the dyad in making and agreeing upon
boundaries around data sharing.

Step 4: Action Planning

Dyads are asked to agree in writing how, when, and if they
would like to be contacted for specific alarms as outlined in
step 3. The type of communication that is identified as
supportive responses to hyperglycemia and hypoglycemia are
recorded in the action plan from step 2. The action plan is
documented and given to the dyad to set clear expectations
around data sharing.

Step 5: Re-evaluating, Practicing, and Advancing

At weeks 4 and 8, dyads will review their experience using data
sharing and discuss their concerns regarding communication,
dyadic problem-solving around hypoglycemia and
hyperglycemia, and alarms, so that they can update their plan.
Supplemental information is provided (as needed) on
communication strategies (eg, listening, reframing, being
positive, and providing appreciative feedback). Dyads are asked
to practice problem-solving skills related to their biggest
identified problem in the previous weeks with data sharing. The
Clarity app produces several reports, including an ambulatory
glucose profile that helps to determine glucose trends and
patterns that can be downloaded on a computer or smartphone.
The CDCES will have data-driven conversations from these
reports at each session, and through shared decision-making,
will develop a plan to help increase TIR to 70-180 mg/dL. In
session 2, the CDCES will instruct the dyad on how to use the
Clarity app to download reports of glucose trends, how to review
glucose patterns, and strategies to address hypoglycemia or
hyperglycemia patterns with a focus on food choices and healthy
eating. Dyads will be instructed on setting up weekly automatic
Clarity downloads and asked to set aside time to discuss these
reports. In session 3, the CDCES will review the Clarity
download with a new focus on glucose pattern management
with lifestyle changes (exercise, stress, sleep, and illness). The
action plan will be revised as needed at each session.

Handouts are provided at baseline to the dyads that support
topics in each Share plus session. The format of the handouts
includes education on topics such as hypoglycemia,
CGM-specific actions to take to treat hypoglycemia, and tips
for CPs on how to be supportive when the person with diabetes
is experiencing hypoglycemia.

Overview of Education Group—Follow plus DSME
Intervention
Dyads in the Follow plus DSME Intervention will receive 3
diabetes education sessions (Table 1). The CDCES will cover
topics from the ADCES7 educational curriculum including
healthy coping, healthy eating, being active, taking medication,
reducing risks, and problem-solving in 3 sessions. ADCES
handouts are provided at baseline on the ADCES7 educational
topics.
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Outcomes and Measures
Feasibility, usability, and acceptability measures will be
collected throughout the study, both quantitatively and
qualitatively. Feasibility for this study is operationalized to
include the ability to recruit the target population, retention of
participants, participant adherence to the study protocol, CDCES
fidelity in delivering the intervention, and the intervention dose
provided. Our team will measure intervention fidelity as a
continuous process to ensure that intervention components are
delivered in a standardized way through in-depth training and
standardized protocols. This will include a 10% review of Zoom
intervention and control sessions conducted by 2 CDCESs. Data
will be collected and reviewed in an ongoing basis for
attendance, adherence to the intervention script, delivery of
assigned topics, and self-report of intervention delivery and
completion per study protocols. The research team will use an
observation form to collect intervention fidelity data on a 4-point
scale (from 0=none to 3=high level of intervention fidelity) to
monitor the intervention sessions. This observation form will
be used to counsel CDCESs and to monitor for any intervention
delivery problems. Usability includes measures of processes to
complete the intervention and a measure used to examine the
reliability and validity of the telehealth and Share plus
technology intervention. Process measures include appointment
attendance, length of all sessions, number of unscheduled
appointments for extra assistance, and number of telephone
calls for support by the persons with diabetes or CPs.
Engagement data include persons with diabetes and CPs’
frequency of viewing glucose data and responding to alarms;
intent to continue using Follow; and a tailored System Usability
Scale, to assess reliability or validity of the telehealth and Share
plus technology intervention and to determine usability between
groups and against System Usability Scale benchmarks.
Acceptability will include persons with diabetes and CPs’
satisfaction with the Share plus intervention. Acceptability will
be assessed using a 7-item Likert scale and 4 open-ended
questions developed in our preliminary studies.

The 3 Share plus sessions will be conducted on
HIPAA-compliant Zoom and recorded and transcribed using
the meeting transcription feature. Dyadic data will be collected
qualitatively in our intervention feasibility data and
quantitatively. The qualitative feasibility intervention data
includes collaborative involvement, cooperative actions,
challenges, supportive or critical communication,
problem-solving discussions regarding hyperglycemia and
hypoglycemia, solutions discussed then implemented,
unsuccessful and successful solutions, and barriers to protocol
completion. Quantitative measures usability measures include
process measures such as appointment attendance, length of all
sessions, number of unscheduled appointments for extra
assistance, and number of telephone calls for support by the
persons with diabetes and CPs. Engagement data include persons
with diabetes and CP’s reported frequency of viewing glucose
data, responding to alarms, and intent to continue using the
Follow app. Other quantitative measures will be available at
baseline and at 12 and 24 weeks, including interpersonal
processes such as diabetes appraisal [22], social support [34],
relationship quality [35], diabetes self-care [36], CP burden

[37], QoL [38], and percentage of protocol completion. The
primary outcomes are TIR and diabetes distress [39] and partner
diabetes distress [40]. CGM data will be collected from the
Clarity reports for 14 days at each time point (Clarity website
stores data continuously). Other descriptive measures include
glycemic metrics from CGM data [41].

Data Management
All data will be entered into the REDCap database, with data
storage on a secure, dedicated research server. CGM data will
be collected from the Clarity reports for 14 days each at baseline,
3 months, and 6 months. All individuals involved in screening
and data entry will be trained to use the database. The research
team and the principal investigator will review entered data for
completeness and accuracy.

Ethical Considerations
The study procedures were approved by the University of Utah
Institutional Review Board (NIDDK Share plus: Continuous
Glucose Monitoring with Data Sharing in Older Adults with
T1D and Their Care Partners, 00160673). Consistent with best
practices in research, informed consent will be collected from
the participants, and they have the ability to opt out at any time.
All data will be deidentified to protect the privacy of
participants. Participants will be compensated US $50 at
baseline, 12 weeks, and 24 weeks.

Statistical Methods and Analysis

Study Aim 1 Analysis
Quantitative feasibility, acceptability, and usability data will be
described using frequencies and percentages. Acceptability will
be summarized based on Likert questions and open-ended
questions. Usability will be examined separately for the
intervention and control groups based on the System Usability
Scale [42], with a study benchmark of 80% or more of
participants having a score of ≥68 indicating good usability.
The qualitative data from intervention transcripts will be
checked for transcription accuracy. Next, feasibility data will
be qualitatively coded, line-by-line, using principles of
qualitative thematic analysis [43,44]. Codes from a codebook
will be compared, contrasted, and collapsed to develop
corresponding themes [45-47].

Study Aim 2 Analysis
Our primary research question asks if the percentage of TIR
(70-180 mg/dL) will be significantly higher in the Share plus
versus the control group. TIR will be computed based on 2
weeks’ worth of data at baseline (prior to intervention) and 2
weeks each after the intervention (week 12) and at follow-up
(week 24). Primary efficacy evaluation expectation would show
no difference for percentage of TIR at baseline but improvement
in the Share plus condition at 12 weeks in comparison to the
control. Further, improvement at 24 weeks in comparison to
control would be suggestive of a maintained benefit. We will
assess the efficacy of our intervention for percentage of TIR
using a multilevel model with a random intercept. Time will be
captured through 2 dummy codes treating the baseline as the
referent. The significance and direction of the first dummy code
capture change from baseline to 12 weeks. The significance and
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direction of the second dummy code capture change from
baseline to 24 weeks. Condition will then moderate these effects
as a means to determine the efficacy. Follow-up analyses will
compare 12 to 24 weeks if some efficacy is still found at 24
weeks in comparison with baseline. Exploratory analyses will
include examining age, duration of T1D, education level, and
number of complications as covariates. In all cases, mean
differences along with 95% CIs will be reported. All tests will
be evaluated using α=.05 (two-tailed).

Study Aim 3 Analysis
Our exploratory question asks what differences in person with
diabetes and CP dyadic appraisal and coping, QoL, diabetes
self-care, and CP burden will be found between the Share plus
intervention versus the control group. We will explore
differences between the groups on these measures, analogous
to the multilevel models in study aim 2, separately for persons
with diabetes and CPs. Exploratory evaluation will be performed
through a between-by-within interaction with the expectation
of there being no difference for measures at baseline but
significant differences between the two conditions at 12 and 24
weeks. For the second half of the aim, we will explore questions
like “Does improvement in self-care behaviors and dyadic
relationship quality lead to improvements in persons with
diabetes’TIR?” In this case, we will use regression models with
persons with diabetes’ TIR at 24 weeks regressed on baseline
TIR and difference change score of self-care at 12 weeks minus
baseline. Interaction terms with treatment will be included to
look at the impact of the intervention on these associations.
While we recognize that the study is underpowered for formal
analysis, these preliminary trends can inform future fully
powered dyadic and mediation analyses to determine the
underlying processes that are influenced by the intervention.

Power and Sample Size
Power analyses were conducted in G*Power 3.1
(Heinrich-Heine-Universität Düsseldorf) based on
population-level values. It will parallel the results of a Monte
Carlo study as long as there is minimal missing data and
assumptions (eg, normality) are met. We deemed these
acceptable assumptions for the proposed study. Power
calculations were based on the F statistic from
within-by-between, mixed design, repeated-measures ANOVA.
We stipulated an n=80, power=0.80, and α=.05 with 3
repeated-measures time points and 2 between-level groups. This
parallels aims 2 and 3, examining for an intervention by time
interaction such that no difference is expected at baseline, but
a difference should be detectable at 12 and 24 weeks. The
sample size allows us to detect an F of 0.15, which corresponds
to a d=0.3, which falls into the small to moderate effect size
range following Cohen’s suggested benchmarks. This would
be sufficient given that we wished to detect a minimally
important difference of ≥5% improvement in TIR, which with
an SD of 20% corresponds to Cohen d of 0.25. Detecting a
smaller effect size even with a larger sample size would not
have as much clinical utility. Analyses and power calculations
are similar for the diabetes distress scale. With a clinically
meaningful change of 0.5 points and an SD of 1.5-2.0, this
corresponds to d=0.25 to d=0.3. Therefore, the power to detect

d=0.3 as described above for TIR will also be sufficient to detect
a meaningful change in the distress scale. For both sample size
calculations, there is minimal loss in effect size detection with
losing as much as 20% of the expected sample size. This implies
that we should be fairly robust to power loss due to attrition,
technical issues, or other reasons for expecting incomplete data,
though data loss should be fairly minimal for TIR, with the
common occurrence being technical issues that might lead to
2-3 of the days lost for calculating % out of range. Of note,
given that we will use Best Linear IMPutation to impute missing
data, this, therefore, provides a conservative estimate of power
and sample size.

Missing Data
The proposed analyses will be based on all available
observations in combination with multiple imputations to avoid
distorting variance or inducing bias [48]. We operationalize
adherence as the mean hours that CGM is worn per day. The
CGM r package iglu [49,50] uses linear interpolation for
customizable small windows of missing data (eg, 20 min) within
the hours specified. For longer periods of missing data beyond
20 minutes, the data will not be interpolated by iglu as this may
bias results, based on current recommendations for CGM [51].
Instead, we will use the Best Linear IMPutation program, which
can generate a fully conditional multiple imputation solution
for multilevel data structures [51]. The
missing-completely-at-random test will be used to identify
necessary imputation predictors. This methodology should be
efficient for both missing at random and missing completely at
random circumstances. Missing data patterns will be examined
and discussed by the team experts to consider if any may be
suggestive of nonrandom missingness. Similar procedures will
be applied to the validated behavioral measures.

Data Monitoring
Our team has developed a study operations manual and an
intervention manual building on the manuals developed in our
feasibility studies [29,30,52]. These manuals are used to ensure
maximum compliance and protection with good clinical
practices for research and include processes such as recruitment,
informed consent, and protection of personal health information
and video data. Participants complete electronic surveys using
a web link to REDCap, a HIPAA-compliant, web-based
application hosted at the University of Utah Center for Clinical
and Translational Science Institute, which securely stores and
protects data. No names appear on any surveys and will only
be used by the study team. The qualitative data collected from
the Zoom educational sessions will be entered into REDCap by
trained research assistants. These data are backed up
continuously and protected by the University of Utah computer
security systems.

CGM data are collected from Clarity [19] reports for 14 days
at each time point and are stored in REDCap. The CDCESs
access Clarity reports at each Share plus intervention session
to provide dyadic coaching.

HbA1c data are being collected using HbA1c test kits, which
require one drop of blood (similar to checking a glucose level)
[53]. Participants mail the HbA1c kits directly to the laboratory,
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which is traced with a tracking number to ensure privacy. This
process will allow the study team to link the data to the
participant once the HbA1c data have been processed.

The risk of harm to participants, persons with diabetes, and their
CPs is minimal. However, we have protocols in place if a
participant is harmed. These protocols include reporting events
to the institutional review boards and our data safety monitoring
board in accordance with institutional and federal policies.

Results

This study was funded in February 2023. We began enrolling
participants on November 11, 2023. To date, 24 participants
have been enrolled in this study. We expect to conclude this
study in March 2026 and expect to disseminate results in March
2026.

Discussion

Expected Findings
The expected outcome is that the Share plus intervention will
have a clinically significant intervention signal (increased TIR
and lower diabetes distress) indicating readiness for a fully
powered trial. The Share plus intervention examines dyadic
support for using CGM with data sharing in older adults with
T1D. The clinical promise of CP data sharing to improve
diabetes management and glycemic levels, and thus, reduce
complications, will be greatly enhanced through an intervention
that removes barriers and strengthens dyadic communication
and support for the growing number of older adults with
diabetes.

Conclusions
In this randomized controlled trial, we will evaluate feasibility
and acceptability. By leveraging the full potential of technology
and CP interventions, we may optimize the support that CPs
can provide for effective glucose management in older adults
with T1D.

Acknowledgments
This research was supported by the National Institute of Diabetes, Digestive, and Kidney Diseases of the National Institutes of
Health (1R01DK133270-01A1; grant title: Share plus: Continuous Glucose Monitoring with Data Sharing in Older Adults with
T1D and Their Care Partners). NAA is the guarantor of this work, and as such, has full access to all the data in the study and
takes responsibility for the integrity of the data and the accuracy of the data analysis. Generative artificial intelligence was not
used to develop any portion of the manuscript.

Authors' Contributions
NAA, MLL, and CAB conceptualized the study. NAA, BRG, and EI are actively curating the data. NAA, EI, and JEB will conduct
the formal analysis. EI and JEB will conduct the statistical analysis with NAA overseeing this analysis. NAA, MLL, EI, CAB,
and JEB participated in submitting and securing funding. NAA, MLL, EI, CAB, and JEB designed the investigation. NAA, CAB,
MLL, EI, and JEB designed the study methodology. NAA and BRG have conducted the administration of all aspects of this study
with oversight from CAB, MLL, and JEB. NAA, BRG, and EI set up the resources for this study. NAA, EI, and JEB set up the
software to run and analyze this study. NAA has supervised all aspects of this study. BRG assisted NAA in supervising the
interventionist and study recruitment. Validation was done by NAA, EI, and JEB. Visualization was done by NAA, MLL, CAB,
EI, JEB, and BRG. CAB wrote the manuscript introduction. NAA wrote the remaining sections of the manuscript. NAA, MLL,
BRG, EI, JEB, and BRG participated in the review and editing of the final manuscript.

Conflicts of Interest
Dexcom Inc provided partial equipment funding to NAA for this study.

References

1. National diabetes statistics report. Center for Disease Control and Prevention. 2024. URL: https://www.cdc.gov/diabetes/
php/data-research/methods.html?CDC_AAref_Val=https://www.cdc.gov/diabetes/data/statistics-report/index.html [accessed
2024-03-23]

2. Lipska KJ, Ross JS, Wang Y, Inzucchi SE, Minges K, Karter AJ, et al. National trends in US hospital admissions for
hyperglycemia and hypoglycemia among medicare beneficiaries, 1999 to 2011. JAMA Intern Med. 2014;174(7):1116-1124.
[FREE Full text] [doi: 10.1001/jamainternmed.2014.1824] [Medline: 24838229]

3. Schütt M, Fach EM, Seufert J, Kerner W, Lang W, Zeyfang A, et al. Multiple complications and frequent severe
hypoglycaemia in 'elderly' and 'old' patients with type 1 diabetes. Diabet Med. 2012;29(8):e176-e179. [doi:
10.1111/j.1464-5491.2012.03681.x] [Medline: 22506989]

4. Sircar M, Bhatia A, Munshi M. Review of hypoglycemia in the older adult: clinical implications and management. Can J
Diabetes. 2016;40(1):66-72. [doi: 10.1016/j.jcjd.2015.10.004] [Medline: 26752195]

JMIR Res Protoc 2024 | vol. 13 | e60004 | p. 9https://www.researchprotocols.org/2024/1/e60004
(page number not for citation purposes)

Allen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.cdc.gov/diabetes/php/data-research/methods.html?CDC_AAref_Val=https://www.cdc.gov/diabetes/data/statistics-report/index.html
https://www.cdc.gov/diabetes/php/data-research/methods.html?CDC_AAref_Val=https://www.cdc.gov/diabetes/data/statistics-report/index.html
https://europepmc.org/abstract/MED/24838229
http://dx.doi.org/10.1001/jamainternmed.2014.1824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24838229&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2012.03681.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22506989&dopt=Abstract
http://dx.doi.org/10.1016/j.jcjd.2015.10.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26752195&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


5. Zupa MF, Lee A, Piette JD, Trivedi R, Youk A, Heisler M, et al. Impact of a dyadic intervention on family supporter
involvement in helping adults manage type 2 diabetes. J Gen Intern Med. 2022;37(4):761-768. [FREE Full text] [doi:
10.1007/s11606-021-06946-8] [Medline: 34240285]

6. Silliman RA, Bhatti S, Khan A, Dukes KA, Sullivan LM. The care of older persons with diabetes mellitus: families and
primary care physicians. J Am Geriatr Soc. 1996;44(11):1314-1321. [doi: 10.1111/j.1532-5415.1996.tb01401.x] [Medline:
8909346]

7. Nicklett EJ, Heisler MEM, Spencer MS, Rosland AM. Direct social support and long-term health among middle-aged and
older adults with type 2 diabetes mellitus. J Gerontol B Psychol Sci Soc Sci. 2013;68(6):933-943. [FREE Full text] [doi:
10.1093/geronb/gbt100] [Medline: 24150176]

8. Rodakowski J, Rocco PB, Ortiz M, Folb B, Schulz R, Morton SC, et al. Caregiver integration during discharge planning
for older adults to reduce resource use: a metaanalysis. J Am Geriatr Soc. 2017;65(8):1748-1755. [FREE Full text] [doi:
10.1111/jgs.14873] [Medline: 28369687]

9. Lee AA, Piette JD, Heisler M, Rosland AM. Diabetes distress and glycemic control: the buffering effect of autonomy
support from important family members and friends. Diabetes Care. 2018;41(6):1157-1163. [FREE Full text] [doi:
10.2337/dc17-2396] [Medline: 29599295]

10. Continuous glucose monitoring with G6: how it works. Dexcom. 2019. URL: https://tinyurl.com/2rkctzsu [accessed
2019-11-25]

11. American Diabetes Association Professional Practice Committee. 13. Older adults: standards of medical care in
diabetes—2022. Diabetes Care. 2022;45(Suppl 1):S195-S207. [FREE Full text] [doi: 10.2337/dc22-S013] [Medline:
34964847]

12. Agiostratidou G, Anhalt H, Ball D, Blonde L, Gourgari E, Harriman KN, et al. Standardizing clinically meaningful outcome
measures beyond HbA for type 1 diabetes: a consensus report of the American Association of Clinical Endocrinologists,
the American Association of Diabetes Educators, the American Diabetes Association, the Endocrine Society, JDRF
International, the Leona M. and Harry B. Helmsley Charitable Trust, the Pediatric Endocrine Society, and the T1D Exchange.
Diabetes Care. 2017;40(12):1622-1630. [FREE Full text] [doi: 10.2337/dc17-1624] [Medline: 29162582]

13. Beyond A1C Writing Group. Need for regulatory change to incorporate beyond A1C clycemic metrics. Diabetes Care.
2018;41(6):e92-e94. [doi: 10.2337/dci18-0010] [Medline: 29784704]

14. Polonsky WH, Soriano EC, Fortmann AL. The role of retrospective data review in the personal use of real-time continuous
glucose monitoring: perceived impact on quality of life and health outcomes. Diabetes Technol Ther. 2022;24(7):492-501.
[doi: 10.1089/dia.2021.0526] [Medline: 35255224]

15. Pratley RE, Kanapka LG, Rickels MR, Ahmann A, Aleppo G, Beck R, et al. Effect of continuous glucose monitoring on
hypoglycemia in older adults with type 1 diabetes: a randomized clinical trial. JAMA. Jun 16, 2020;323(23):2397-2406.
[FREE Full text] [doi: 10.1001/jama.2020.6928] [Medline: 32543682]

16. Video on remote viewing of CGM data through the Dexcom Share feature. Dexcom. 2020. URL: https://tinyurl.com/bdcutraz
[accessed 2020-09-07]

17. Derdzinski M. Utilization of dexcom G6 features by age. In: Advance Technology and Treatments in Diabetes. Madrid,
Spain. Diabetes Technology and Therapeutics; 2020.

18. Dexcom Follow app for friends and family. Dexcom. 2022. URL: https://www.dexcom.com/dexcom-follow [accessed
2022-06-25]

19. Dexcom Clarity User Guide. San Diego, CA. Dexcom Inc; 2020:1-97.
20. Allen NA, Litchman ML, Chamberlain J, Grigorian EG, Iacob E, Berg CA. Continuous glucose monitoring data sharing

in older adults with type 1 diabetes: pilot intervention study. JMIR Diabetes. 2022;7(1):e35687. [FREE Full text] [doi:
10.2196/35687] [Medline: 35293868]

21. Berg CA, Helgeson VS, Tracy EL, Butner JE, Kelly CS, van Vleet M, et al. Daily illness appraisal and collaboration in
couples with type 1 diabetes. Health Psychol. 2020;39(8):689-699. [doi: 10.1037/hea0000871] [Medline: 32378962]

22. Helgeson VS, Berg CA, Kelly CS, van Vleet M, Zajdel M, Tracy EL, et al. Patient and partner illness appraisals and health
among adults with type 1 diabetes. J Behav Med. 2019;42(3):480-492. [FREE Full text] [doi: 10.1007/s10865-018-0001-1]
[Medline: 30542808]

23. Trief PM, Fisher L, Sandberg J, Hessler DM, Cibula DA, Weinstock RS. Two for one? Effects of a couples intervention
on partners of persons with type 2 diabetes: a randomized controlled trial. Diabet Med. 2019;36(4):473-481. [FREE Full
text] [doi: 10.1111/dme.13871] [Medline: 30485516]

24. Berg CA, Upchurch R. A developmental-contextual model of couples coping with chronic illness across the adult life span.
Psychol Bull. 2007;133(6):920-954. [doi: 10.1037/0033-2909.133.6.920] [Medline: 17967089]

25. Bodenmann G. Dyadic coping: a systemic-transactional view of stress and coping among couples: theory and empirical
findings. Eur Rev Appl Psychol. 1997;47(2):137-141. [FREE Full text]

26. Zajdel M, Helgeson VS, Butner JE, Tracy EL, Berg CA. A multimethod approach to measuring communal coping in adults
with type 1 diabetes. Health Psychol. 2022;41(1):23-31. [FREE Full text] [doi: 10.1037/hea0001123] [Medline: 34968129]

JMIR Res Protoc 2024 | vol. 13 | e60004 | p. 10https://www.researchprotocols.org/2024/1/e60004
(page number not for citation purposes)

Allen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/34240285
http://dx.doi.org/10.1007/s11606-021-06946-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34240285&dopt=Abstract
http://dx.doi.org/10.1111/j.1532-5415.1996.tb01401.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8909346&dopt=Abstract
https://europepmc.org/abstract/MED/24150176
http://dx.doi.org/10.1093/geronb/gbt100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24150176&dopt=Abstract
https://europepmc.org/abstract/MED/28369687
http://dx.doi.org/10.1111/jgs.14873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28369687&dopt=Abstract
https://europepmc.org/abstract/MED/29599295
http://dx.doi.org/10.2337/dc17-2396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29599295&dopt=Abstract
https://tinyurl.com/2rkctzsu
https://europepmc.org/abstract/MED/34964847
http://dx.doi.org/10.2337/dc22-S013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34964847&dopt=Abstract
https://europepmc.org/abstract/MED/29162582
http://dx.doi.org/10.2337/dc17-1624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29162582&dopt=Abstract
http://dx.doi.org/10.2337/dci18-0010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29784704&dopt=Abstract
http://dx.doi.org/10.1089/dia.2021.0526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35255224&dopt=Abstract
https://europepmc.org/abstract/MED/32543682
http://dx.doi.org/10.1001/jama.2020.6928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32543682&dopt=Abstract
https://tinyurl.com/bdcutraz
https://www.dexcom.com/dexcom-follow
https://diabetes.jmir.org/2022/1/e35687/
http://dx.doi.org/10.2196/35687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35293868&dopt=Abstract
http://dx.doi.org/10.1037/hea0000871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32378962&dopt=Abstract
https://europepmc.org/abstract/MED/30542808
http://dx.doi.org/10.1007/s10865-018-0001-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30542808&dopt=Abstract
https://europepmc.org/abstract/MED/30485516
https://europepmc.org/abstract/MED/30485516
http://dx.doi.org/10.1111/dme.13871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30485516&dopt=Abstract
http://dx.doi.org/10.1037/0033-2909.133.6.920
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17967089&dopt=Abstract
https://www.researchgate.net/profile/Guy-Bodenmann/publication/281757984_Dyadic_coping_A_systemic-transactional_view_of_stress_and_coping_among_couples_Theory_and_empirical_findings/links/59db664c458515b9fa49d2f0/Dyadic-coping-A-systemic-transactional-view-of-stress-and-coping-among-couples-Theory-and-empirical-findings.pdf
https://europepmc.org/abstract/MED/34968129
http://dx.doi.org/10.1037/hea0001123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34968129&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Bristol AA, Litchman M, Berg C, Grigorian E, Small D, Glazener A, et al. Using continuous glucose monitoring and data
sharing to encourage collaboration among older adults with type 1 diabetes and their care partners: qualitative descriptive
study. JMIR Nurs. Jul 26, 2023;6:e46627. [FREE Full text] [doi: 10.2196/46627] [Medline: 37494110]

28. Attribution 4.0 International (CC BY 4.0). Creative Commons. URL: https://creativecommons.org/licenses/by/4.0/ [accessed
2024-12-11]

29. Allen NA, Bristol A, Grigorian EG, Iacob E, Berg CA, Litchman ML. SHARE : delivering a telehealth CGM data-sharing
intervention to older adults and their care partners. Diabetes Spectr. 2022;35(1):16-25. [FREE Full text] [doi:
10.2337/dsi21-0016] [Medline: 35308160]

30. Allen NA, Litchman ML, Chamberlain J, Grigorian EG, Iacob E, Berg CA. Continuous glucose monitoring data sharing
in older adults with type 1 diabetes: pilot intervention study. JMIR Diabetes. 2022;7(1):e35687. [FREE Full text] [doi:
10.2196/35687] [Medline: 35293868]

31. Chan AW, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, Krleža-Jerić K, et al. SPIRIT 2013 statement: defining
standard protocol items for clinical trials. Ann Intern Med. 2013;158(3):200-207. [FREE Full text] [doi:
10.7326/0003-4819-158-3-201302050-00583] [Medline: 23295957]

32. Quick facts Utah. United States Census Bureau. 2023. URL: https://www.census.gov/quickfacts/fact/table/UT/PST045223?
[accessed 2024-10-13]

33. Inclusion of women and minorities as participants in research involving human subjects. National Institutes of Health. 2017.
URL: https://grants.nih.gov/policy-and-compliance/policy-topics/inclusion/women-and-minorities [accessed 2024-10-13]

34. Berg CA, Schindler I, Smith TW, Skinner M, Beveridge RM. Perceptions of the cognitive compensation and interpersonal
enjoyment functions of collaboration among middle-aged and older married couples. Psychol Aging. 2011;26(1):167-173.
[doi: 10.1037/a0021124] [Medline: 20973607]

35. Pierce GR, Sarason IG, Sarason BR. General and relationship-based perceptions of social support: are two constructs better
than one? J Pers Soc Psychol. 1991;61(6):1028-1039. [doi: 10.1037//0022-3514.61.6.1028] [Medline: 1774625]

36. Weinger K, Butler HA, Welch GW, La Greca AM. Measuring diabetes self-care: a psychometric analysis of the Self-Care
Inventory-Revised with adults. Diabetes Care. 2005;28(6):1346-1352. [FREE Full text] [doi: 10.2337/diacare.28.6.1346]
[Medline: 15920050]

37. Burns KK, Nicolucci A, Holt RIG, Willaing I, Hermanns N, Kalra S, et al. Diabetes attitudes, wishes and needs second
study (DAWN2™): cross-national benchmarking indicators for family members living with people with diabetes. Diabet
Med. 2013;30(7):778-788. [doi: 10.1111/dme.12239] [Medline: 23701236]

38. Hajos TRS, Pouwer F, Skovlund SE, Den Oudsten BL, Geelhoed-Duijvestijn PHLM, Tack CJ, et al. Psychometric and
screening properties of the WHO-5 well-being index in adult outpatients with type 1 or type 2 diabetes mellitus. Diabet
Med. 2013;30(2):e63-e69. [doi: 10.1111/dme.12040] [Medline: 23072401]

39. Fisher L, Polonsky WH, Hessler DM, Masharani U, Blumer I, Peters AL, et al. Understanding the sources of diabetes
distress in adults with type 1 diabetes. J Diabetes Complications. 2015;29(4):572-577. [doi: 10.1016/j.jdiacomp.2015.01.012]
[Medline: 25765489]

40. Polonsky WH, Fisher L, Hessler D, Johnson N. Emotional distress in the partners of type 1 diabetes adults: worries about
hypoglycemia and other key concerns. Diabetes Technol Ther. 2016;18(5):292-297. [doi: 10.1089/dia.2015.0451] [Medline:
26859072]

41. Battelino T, Danne T, Bergenstal RM, Amiel SA, Beck R, Biester T, et al. Clinical targets for continuous glucose monitoring
data interpretation: recommendations from the international consensus on time in range. Diabetes Care. 2019;42(8):1593-1603.
[FREE Full text] [doi: 10.2337/dci19-0028] [Medline: 31177185]

42. Brooke J. SUS—a quick and dirty usability scale. In: Patrick W, Thomas JB, Bernard A, editors. Usability Evaluation in
Industry. Milton Park, United Kingdom. Taylor & Francis; 1996:189-194.

43. Morgan DL. Qualitative content analysis: a guide to paths not taken. Qual Health Res. 1993;3(1):112-121. [doi:
10.1177/104973239300300107] [Medline: 8457790]

44. Sandelowski M. Whatever happened to qualitative description? Res Nurs Health. 2000;23(4):334-340. [doi:
10.1002/1098-240x(200008)23:4<334::aid-nur9>3.0.co;2-g] [Medline: 10940958]

45. Tesch R. Qualitative Research: Analysis Types and Software Tools. United Kingdom. Psychology Press; 1990.
46. Miles MB, Huberman M, Saldaña J. Qualitative data analysis: a methods sourcebook and the coding manual for qualitative

researchers. Tech Commun Q. 2014;24(1):109-112. [doi: 10.1080/10572252.2015.975966]
47. Tesch R. Qualitative Research: Analysis Types and Software. London, United Kingdom. Routledge; 2013.
48. Donaldson GW, Moinpour CM. Learning to live with missing quality-of-life data in advanced-stage disease trials. J Clin

Oncol. 2005;23(30):7380-7384. [doi: 10.1200/JCO.2005.07.022] [Medline: 16186589]
49. Broll S, Urbanek J, Buchanan D, Chun E, Muschelli J, Punjabi NM, et al. Interpreting blood GLUcose data with R package

iglu. PLoS One. 2021;16(4):e0248560. [FREE Full text] [doi: 10.1371/journal.pone.0248560] [Medline: 33793578]
50. Chun E. iglu: interpreting glucose data from continuous glucose monitors. R Project. Nov 02, 2020. URL: https://cran.

r-project.org/web/packages/iglu/index.html [accessed 2024-12-11]

JMIR Res Protoc 2024 | vol. 13 | e60004 | p. 11https://www.researchprotocols.org/2024/1/e60004
(page number not for citation purposes)

Allen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://nursing.jmir.org/2023//e46627/
http://dx.doi.org/10.2196/46627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37494110&dopt=Abstract
https://creativecommons.org/licenses/by/4.0/
https://europepmc.org/abstract/MED/35308160
http://dx.doi.org/10.2337/dsi21-0016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35308160&dopt=Abstract
https://diabetes.jmir.org/2022/1/e35687/
http://dx.doi.org/10.2196/35687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35293868&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-158-3-201302050-00583?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295957&dopt=Abstract
https://www.census.gov/quickfacts/fact/table/UT/PST045223?
https://grants.nih.gov/policy-and-compliance/policy-topics/inclusion/women-and-minorities
http://dx.doi.org/10.1037/a0021124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20973607&dopt=Abstract
http://dx.doi.org/10.1037//0022-3514.61.6.1028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1774625&dopt=Abstract
https://europepmc.org/abstract/MED/15920050
http://dx.doi.org/10.2337/diacare.28.6.1346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15920050&dopt=Abstract
http://dx.doi.org/10.1111/dme.12239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23701236&dopt=Abstract
http://dx.doi.org/10.1111/dme.12040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23072401&dopt=Abstract
http://dx.doi.org/10.1016/j.jdiacomp.2015.01.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25765489&dopt=Abstract
http://dx.doi.org/10.1089/dia.2015.0451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26859072&dopt=Abstract
https://europepmc.org/abstract/MED/31177185
http://dx.doi.org/10.2337/dci19-0028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31177185&dopt=Abstract
http://dx.doi.org/10.1177/104973239300300107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8457790&dopt=Abstract
http://dx.doi.org/10.1002/1098-240x(200008)23:4<334::aid-nur9>3.0.co;2-g
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10940958&dopt=Abstract
http://dx.doi.org/10.1080/10572252.2015.975966
http://dx.doi.org/10.1200/JCO.2005.07.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16186589&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0248560
http://dx.doi.org/10.1371/journal.pone.0248560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33793578&dopt=Abstract
https://cran.r-project.org/web/packages/iglu/index.html
https://cran.r-project.org/web/packages/iglu/index.html
http://www.w3.org/Style/XSL
http://www.renderx.com/


51. Olsen MT, Klarskov CK, Dungu AM, Hansen KB, Pedersen-Bjergaard U, Kristensen PL. Statistical packages and algorithms
for the analysis of continuous glucose monitoring data: a systematic review. J Diabetes Sci Technol.
2024:19322968231221803. [doi: 10.1177/19322968231221803] [Medline: 38179940]

52. Allen NA, Grigorian EG, Mansfield K, Berg CA, Litchman ML. Continuous glucose monitoring with data sharing in older
adults: a qualitative study. J Clin Nurs. 2023;32(19-20):7483-7494. [FREE Full text]

53. Jacobsen LM, Bocchino LE, Lum JW, Kollman C, Barnes-Lomen V, Sulik M, et al. Accuracy of three commercial home-use
hemoglobin A1c tests. Diabetes Technol Ther. 2022;24(11):789-796. [doi: 10.1089/dia.2022.0187] [Medline: 35763337]

Abbreviations
ADCES7: Association of Diabetes Care and Education Specialists Educational Curriculum
CDCES: Certified Diabetes Care and Education Specialist
CGM: continuous glucose monitor
CP: care partner
DSME: diabetes self-management education
HbA1c: hemoglobin A1c
HIPAA: Health Insurance Portability and Accountability Act
QoL: quality of life
REDCap: Research Electronic Data Capture
SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials
T1D: type 1 diabetes
TIR: time-in-range

Edited by T Leung; submitted 04.05.24; peer-reviewed by U Sinha; comments to author 13.08.24; revised version received 14.10.24;
accepted 31.10.24; published 16.12.24

Please cite as:
Allen NA, Berg CA, Iacob E, Gonzales BR, Butner JE, Litchman ML
Examining Share plus—A Continuous Glucose Monitoring Plus Data-Sharing Intervention in Older Adults and Their Care Partners:
Protocol for a Randomized Control Study
JMIR Res Protoc 2024;13:e60004
URL: https://www.researchprotocols.org/2024/1/e60004
doi: 10.2196/60004
PMID:

©Nancy A Allen, Cynthia A Berg, Eli Iacob, Bruno Rodriguez Gonzales, Jonathan E Butner, Michelle L Litchman. Originally
published in JMIR Research Protocols (https://www.researchprotocols.org), 16.12.2024. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Research
Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
https://www.researchprotocols.org, as well as this copyright and license information must be included.

JMIR Res Protoc 2024 | vol. 13 | e60004 | p. 12https://www.researchprotocols.org/2024/1/e60004
(page number not for citation purposes)

Allen et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1177/19322968231221803
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38179940&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/37345621/
http://dx.doi.org/10.1089/dia.2022.0187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35763337&dopt=Abstract
https://www.researchprotocols.org/2024/1/e60004
http://dx.doi.org/10.2196/60004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

