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Care partners of older adults with type 1 diabetes often become part of the diabetes care team but lack knowledge of
how to become involved with glucose management. This article describes a study confirming the feasibility of SHARE
plus, a telehealth intervention involving continuous glucose monitoring and data-sharing to assist these individuals in
working together on diabetes management. The intervention provides a strategy for increasing remote patient monitor-
ing and facilitating care partner involvement in diabetes management.

Type 1 diabetes is on the rise, currently affecting an estimated
1.59 million individuals in the United States (1). Although life
expectancy generally remains shorter among people with
than among those without diabetes (2), the life expectancy of
people with type 1 diabetes has increased up to an additional
15 years, resulting in a higher incidence of older adults living
with the disease (3,4). As people with diabetes grow older,
they experience age-related diabetes changes that may
impede self-management (5), including increased hypoglyce-
mia unawareness and changes in fine motor skills, visual acu-
ity, dexterity, and cognitive function. The American Diabetes
Association (ADA) recommends relaxed glycemic targets for
older adults with multiple comorbidities to limit the inci-
dence of hypoglycemia (6). Yet, higher A1C targets do not pre-
vent hypoglycemia (7) and predispose older adults to the
negative effects of hyperglycemia (8,9). Both hyper- and hypo-
glycemia increase the risk of complications such as myocar-
dial infarction, cerebrovascular accidents, dementia, and
sudden death (10,11). However, there is growing evidence
that continuous glucose monitoring (CGM) in older adults
may be effective at decreasing both hypo- and hyperglyce-
mia (12,13). In addition, the ADA has published guidelines
supporting CGM for older adults with diabetes (6) and
Medicare coverage has made CGMmore accessible (14).

A growing number of older adults have started using CGM to
support diabetes management (14). CGM provides people
with diabetes the ability to look at their own glucose data,
trends, and patterns over time. Yet, there can be barriers to
CGM use, including cognitive impairment, hearing or vision
deficits, and limited dexterity. Often, families and friends,
referred to here as care partners, become involved in diabetes

care as their loved one with diabetes ages. However, these
care partners may not have sufficient knowledge of when or
how to become involved to correct the hypo- and hyperglyce-
mia that can result from relaxed glycemic targets, which often
causes them to experience anxiety and stress (15,16).

Several CGM systems have digital apps that allow care part-
ners to see CGM data continuously and to receive predictive
hypo- and hyperglycemia alarms on a receiver or smartphone
(17,18). Both people with diabetes and their care partners find
that using such apps to share glucose data enhances their
sense of safety (19). However, barriers to using these data-
sharing apps exist, including difficulty in setting up the tech-
nology independently, lack of willingness on the part of peo-
ple with diabetes to share their glycemic data, and a lack
of upfront communication around data-sharing that could
cause relationship tension. To date, there is limited research
focused on using CGM with care partner support and how it
may affect older people with diabetes and their diabetes
management.

Health care providers and other diabetes care team members
are well poised to recognize the difficulties older adults with
diabetes and their care partners may be experiencing with
CGM, but they may not know how to effectively engage care
partners in assisting with diabetes management or have time
or capacity in the clinic setting to provide the instruction they
would need to do so effectively. Telehealth has the potential to
both augment the effectiveness of CGM and aid in engaging
care partners through the use of data-sharing apps (17). Certi-
fied diabetes care and education specialists (CDCESs) can pro-
vide education and behavioral interventions to people with
diabetes and their care partners around these issues. CGM
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technology is well suited to a telehealth approach because it
allows diabetes care teams the opportunity to monitor the glu-
cose levels of people with diabetes remotely, using internet-
based platforms or apps (20). Despite the potential benefits of
telehealth-delivered interventions, research has shown mixed
results for the effectiveness of telehealth in people with type 2
diabetes, including modest reductions in A1C compared with
usual care (21) and greater improvements in A1C with tele-
health with real-time feedback compared with telemonitoring
alone (22), and no improvement in outcomes for people with
type 1 diabetes (23). To date, there has been a lack of research
specifically addressing the use of telehealth services for older
adults with type 1 diabetes and their care partners.

To address research gaps around strategies that can sup-
port older adults with type 1 diabetes, we developed a tele-
health intervention called SHARE plus, which incorporates
communication, problem-solving, and action-planning and
is designed to increase the use of CGM plus a data-sharing
app. This intervention addresses previously identified prob-
lems associated with the use of CGM and data-sharing that
can limit its uptake and usefulness for older adult–care part-
ner dyads. The purpose of this study was to assess the feasi-
bility of the SHARE plus intervention using telehealth and
to understand how dyads experienced the intervention.

Research Design and Methods Design

Study Design

This study using a mixed-methods design that included
interview data from dyads, dyad-reported outcomes, and the
glycemic metrics of people with diabetes was conducted to
test the feasibility of the SHARE plus telehealth intervention.
It encompassed three telehealth education sessions offered
every 2 weeks over the course of 6 weeks. People with diabe-
tes used CGM for 12 weeks while sharing glucose data with
their care partner. Feasibility was assessed by examining the
usability of the technology for each dyad, and qualitative
interviews were conducted to determine perceived benefits
of and barriers posed by the intervention and of its tele-
health format, as well as dyad members’ satisfaction. All
study procedures were approved by the University of Utah
Institutional Review Board.

Participants, Recruitment, and Setting

Participant dyads (n = 10) were recruited from an academic
endocrinology specialty clinic and through social media posts.
Eligibility criteria for people with diabetes were 1) age $60
years, 2) diagnosis of type 1 diabetes, 3) naive to use of per-
sonal real-time CGM system with the Dexcom Follow App, 4)
A1C of 6.0–12% measured within the previous 6 months, 5)

ability to read and write English, 6) possession of a smart-
phone compatible with the Dexcom G6 RT-CGM, and 6) care
partner willing to participate. Insulin pump use was not
required for eligibility. Potential participants were screened
using the Montreal Cognitive Assessment; they were excluded
if 1) their cognitive assessment score was<18, indicating mod-
erate cognitive impairment; 2) their estimated life expectancy
was <1 year; 3) they had unstable recent cardiovascular dis-
ease, significant malignancy, or other conditions resulting in
physical decline; or 4) they had a history of visual impairment
that would hinder performing study procedures. Inclusion
criteria for care partners were anyone $18 years of age who
was identified by a potential participant with diabetes, was
willing to use the Follow app and to attend SHARE plus edu-
cation sessions, had no self-reported cognitive impairment,
and owned a smartphone compatible with the Dexcom Fol-
low app. This study was conducted by real-time video tele-
health, and thus dyads were in their own homes.

Intervention Description

The SHARE plus intervention is a three-session program that
provides training to dyads in CGM-related communication
and problem-solving and results in the development of action
plans. SHARE plus includes evidence-based communication
strategies such as motivational interviewing, problem-solving,
self-efficacy enhancement, and action-planning (6,24–26). Table
1 provides a detailed list of topics addressed in each SHARE
plus session. The three sessions followed the same basic struc-
ture, with additional topics such as healthy eating, being physi-
cally active, and stress introduced in sessions two and three.
Sessions two and three also focused on hypo- and hyperglyce-
mia management using CGM data reports on retrospective
glucose values, patterns, and trends over time, and the data
reports were shared with the health care provider of the per-
son with diabetes. Using a Health Insurance Portability and
Accountability Act–compliant videoconferencing platform, a
research assistant worked with each dyad to set up the CGM
and data-sharing apps. At study week 2, a CDCES met with
the dyad virtually for the first SHARE plus education session.
The second and third sessions were conducted at weeks 4 and
6. There was no active intervention the last 6 weeks of the
study to allow participants to implement the intervention tech-
niques before completing the final surveys and interview.

Data Collection

A survey link (via REDCap [27]) was sent to all participants to
obtain baseline and post-intervention measures. Table 2 pro-
vides detailed information on the measures collected (28–35).
Individual exit interviews were conducted to understand
dyads’ experiences with the SHARE plus intervention. The
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three SHARE plus education sessions and the interviews were
audio-recorded. Ten percent of the SHARE plus education
sessions were evaluated for intervention fidelity.

Quantitative data (Table 2) were collected at baseline and 3
months. Qualitative data were collected at week 12 using a semi-
structured interview guide developed by the research team.
Dyad members were interviewed separately using videoconfer-
encing by a trained research assistant and focused on using
CGM, the data sharing app, and the SHARE plus intervention.
Interviews were transcribed verbatim and verified for accuracy.

Statistical Analysis

Quantitative data were analyzed using descriptive statistics
only given the small sample size. Qualitative data were ana-
lyzed using qualitative description (36,37) and a constant com-
parison approach (38,39) using NVivo, v. 9 (40). First, the

authors coded one interview with a person with diabetes and
one interview with a care partner as a team to develop the
initial codebook, which was then used to code the remaining
interviews. To identify patterns at the person with diabetes,
care partner, and dyad levels, authors N.A.A., A.B., and E.G.G.
compared and contrasted codes across interviews with people
with diabetes, across interviews with care partners, and
within dyads. In the final step, codes were compared, con-
trasted, and collapsed to develop corresponding themes
(41,42). Throughout the analysis period, disagreements were
discussed to reach consensus.

Results

Demographics and Feasibility

Ten dyads met the recruitment criteria (Figure 1), and 100%
completed the three SHARE plus sessions and quantitative

TABLE 1 Components of the SHARE plus Intervention

Session Intervention Components

Session 1
Communication strategies

Problem-solving strategies

Action plan

� Discussion of communication strategies around using real-time CGM data sharing. The person with
diabetes was asked about his or her willingness to talk about glucose numbers (hypo- and
hyperglycemia). The objective of this discussion was to determine what glucose information the person
was comfortable sharing.

� Identification and discussion of barriers to sharing glucose levels (e.g., glucose levels are private or the
person with diabetes does not want to be judged).

� Problem-solving around expectations and length of waiting time before the care partner should contact
the person with diabetes about a concerning glucose level and identification of the preferred mode of
care partner contact (e.g., phone call, text, or e-mail message). The dyad engaged in a discussion and
problem-solving regarding setting alarms for the data-sharing app on their smartphones to determine
an agreeable strategy. The objective of this step was to guide the dyad in managing CGM expectations
and determining how best to incorporate data-sharing into their lives.

� Discussion of how the person with diabetes wanted the care partner to be involved (e.g., when and
how to respond, troubleshooting hypo- and hyperglycemia) and whether the care partner found this
type of communication acceptable. The objective of this discussion was to explore supportive and
unsupportive conversation strategies within the dyad.

� Creation of a written communication plan that included how the care partner should give feedback, the
length of time to wait before doing so, and the communication mode to be used

� Setting of alarms for each dyad member (each could have different alarms)
� Development of a written agreement outlining the responsibility for and frequency of glucose monitoring
for dyad members

� Review of actions to take in response to severe low blood glucose, chest pain, and symptoms of a
heart attack or stroke

Session 2 � Assessment of what worked and did not work with regard to communication about glucose levels and
diabetes management

� Review of communication and problem-solving strategies based on the assessment
� Content on positive and appreciated types of communication and actions and strategies to avoiding
blaming and criticizing

� Discussion of pattern management around healthy eating using data management software
� Development of a new action plan for communicating and problem-solving about hypo- and
hyperglycemia management, healthy eating, and glucose monitoring

Session 3 � Same review as in session 2
� Discussion of pattern management around physical activity, stress, and other factors that affect
glucose levels

� Development of a new action plan for communicating and problem-solving about hypo- and
hyperglycemia management, stress, physical activity, and other topics that affect glucose levels
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measures pre- and post-intervention. One dyad did not complete
the interview because of time constraints. Demographics of
the participants with diabetes and their care partners are
listed in Table 3. The participants with diabetes, on aver-
age, were 66 ± 4.78 years of age, and care partners were
slightly younger (62.8 ± 11.82 years of age). The sample
was 100% White, and the majority had college degrees.
Only one dyad had a parent-child relationship.

One dyad did not complete the CGM/data-sharing equip-
ment setup in one appointment because the care partner
did not remember his or her e-mail passwords and
needed access to a computer to accept the data-sharing
invitation; this issue was resolved with a phone call later
the same day. Three extra phone calls were needed to
assist people with diabetes who experienced technology
difficulties, and one extra phone call was needed to assist

TABLE 2 Study Measures

Measure Details

Quantitative feasibility measures Retention rate, reasons for study discontinuation, feasibility (i.e., appointment
attendance, length of sessions, number of unscheduled appointments for extra
assistance, number of telephone calls for person with diabetes or care partner
support), and implementation data (i.e., percentage of protocol completion and
barriers to completion of protocol)

Demographics and CGM-based glycemic metrics Demographic data (i.e., age, sex, education, and diabetes duration), adherence data
(wear time as obtained via the CGM data management software from the online
platform [20]), and CGM data (20). CGM data included time in range (70–180 mg/
dL), hypoglycemic range (<70 and <54 mg/dL), hyperglycemic range (>180 and
>250 mg/dL), and glycemic variability coefficient value.

Psychosocial measures
Hypoglycemia Confidence Scale

Hypoglycemia Confidence Scale for Partners of
Adults With Type 1 Diabetes

Type 1 Diabetes Distress Scale

Partner Distress Scale

Five-Item World Health Organization Well-Being
Index

Couples Satisfaction Index

Social Support Scale

Measures the degree to which people with diabetes feel able, secure, and comfortable
regarding their ability to stay safe from hypoglycemia-related problems. It is a nine-
item scale with responses on a four-point Likert scale, with higher values indicating
more hypoglycemia, lower well-being, and greater diabetes distress, depressive
symptoms, and hypoglycemia fear. Reliability is a = 0.87 (28).

Measures the degree to which care partners feel confident that their partner can stay
safe from serious hypoglycemia problems and their confidence in their partner to
manage different situations. A total of 12 items are rated on a four-point Likert
scale, with lower values indicating less confidence. Reliability is a = 0.91 (29).

Measures seven dimensions of distress: powerlessness, management distress,
hypoglycemia distress, negative social perceptions, eating distress, physician distress,
and friends/family distress. There are 28 items with responses rated on a six-point
Likert scale from 1 = not a problem to 6 = a very serious problem (30). This scale
has excellent internal reliability (a >0.91) and sound concurrent validity.

Measures four dimensions of partner-related distress: hypoglycemia distress, emotional
distress, management distress, and role distress. A total of 21 items are rated on a
five-point Likert scale from 0 = not worried at all to 4 = worried a great deal. This
scale has excellent internal reliability (a = 0.95) (31).

Measures overall well-being using a five-item scale. Item responses are summed and
multiplied by 4, resulting in a score range of 0–100, with 100 representing the
greatest well-being (32). Reliability in individuals with type 1 diabetes is a = 0.91,
and this questionnaire has good concurrent validity.

Measures relationship satisfaction using a 16-item questionnaire. Responses are
summed to yield for a total score range of 0–81, with higher scores indicating higher
levels of relationship satisfaction. Scores <51.5 suggest notable relationship
dissatisfaction. This scale has excellent reliability (a = 0.98) (33).

People with diabetes were asked to rate 15 items reflective of collaboration (e.g., “My care
partner and I worked together to manage diabetes”), emotional support (e.g., “My care
partner listens to me about my feelings”), instrumental support (e.g., “My care partner
suggests things that might help me manage diabetes”), persuasion (e.g., “My care partner
reminds me of the things I need to do for my diabetes”), unsupportive behavior (e.g., “My
care partner criticizes how I take care of my diabetes”), and overprotective strategies (e.g.,
“My care partner thinks he or she needs to be around me to take care of my diabetes”)
that were based on measures of how partners are involved in illness management
(34,35). People with diabetes indicated how often each type of behavior occurred during
the past month on a scale ranging from 1 = not at all to 5 = very often. The items are
part of a questionnaire examining both positive and negative ways a spouse can be
involved in type 1 diabetes. This instrument has excellent reliability (a = 0.94).
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a care partner in setting up the data-sharing app on a new
phone. The baseline appointment for CGM education and
app setup (CGM and data-sharing app) averaged 71 ± 41
minutes in length. The first SHARE plus session averaged
93 ± 36 minutes, the second session was 39 ± 15 minutes,
and the third session was 39 ± 15 minutes.

CGM Use

Participants with diabetes had an average 96% CGMwear time.
This study was underpowered to detect before-to-after statisti-
cally significant changes in glycemic metrics over the 3-month
study period, and there were no significant changes in mean
glucose, glycemic variability, glycemic time in range
(70–180 mg/dL), or time spent in hyper- or hypoglyce-
mic ranges.

Patient-Reported Outcomes

Although this study was underpowered to detect a change
in patient-reported outcome measures over the 3-month
study period, these data provide a description of the sam-
ple characteristics (Tables 4 and 5).

� Couples Satisfaction Index. The majority of partici-
pants with diabetes and their care partners expressed
moderate satisfaction with their relationship both
before and after the intervention.

� Five-Item World Health Organization Well-Being Index.
Overall, participants with diabetes and their care partners
rated their quality of life as moderately high before and
after the intervention.

� Diabetes Distress Scale. Participants with diabetes and
their care partners self-reported low diabetes distress
levels before and after the intervention.

� Hypoglycemic Confidence Scare. Dyads rated their
hypoglycemic confidence level in the moderate range
before and after the intervention.

� Illness appraisal. The majority of participants with diabetes
rated their diabetes as “my issue that affects my partner” at
baseline, with only one rating it as “my issue to deal with.”
After the intervention, this response changed to “my issue
that affects my partner.” Most care partners rated that dia-
betes as being a “shared issue” both before and after the
intervention.

� Social Support Scale. Participants with diabetes rated instru-
mental support and collaboration between “a little” and
“neutral” but rated emotional support from “neutral” to
“mostly.” On the negative Social Support subscales, partici-
pants with diabetes rated overprotective, unsupportive,
avoidance behaviors as occurring “not at all” to “a
little.” There were no significant changes from before
to after the intervention.

Qualitative Feasibility of the SHARE plus Intervention

Although we had anticipated difficulties delivering the interven-
tion completely virtually, the dyads reported no difficulties learn-
ing to use the CGM or data-sharing app during the interview.
Moreover, participants with diabetes and their care partners were
comfortable sharing data, despite some initial hesitation. The
majority of participants with diabetes and their care partners pre-
ferred using the virtual format for this education; however, one

FIGURE 1 Consolidated Standards of Reporting Trials diagram.
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care partner reported that she always prefers in-person appoint-
ments, although the virtual format was acceptable.

Ninety percent of participants with diabetes who were inter-
viewed (n = 9) and care partners who were interviewed (n = 9)
expressed a desire to continue using CGM plus data-sharing.
Among those who were interviewed, the majority of partici-
pants with diabetes (n = 6, 66%) said they were not interested
in adding more followers beyond their current designated
care partner. Only two individuals had CGM sensor malfunc-
tions during the first month of the study. Participants with
diabetes reported that they looked at the data management
software on their own or with their health care provider.
However, care partners for the most part did not look at the
data management software to determine the glucose trends.

Qualitative Usability Feedback

Improved Communication

Dyads shared specific examples of how the SHARE plus inter-
vention was useful for the management of type 1 diabetes,

including that the intervention facilitated communication,
proactive actions, and teamwork and reduced hypoglycemia.
One person with diabetes shared:

“I think because she was watching [the data-sharing app] and
was part of it, I think I had a lot less lows, so part of the advan-
tage was preventative. [She sent] a text or some kind of notifica-
tion, and shewould say, ‘Are you okay? I see you’re low or going
low.’And then I would respond and then also respond to my low
and sit. I remember, one time, I was driving home from work,
and she texted and said, ‘Hey, I notice you’re getting low,’ so I
found a fast-food place and got a sugary drink and drank it, and
so that was probably helpful for all the other people on the free-
way that I didn’t go any lower, because I didn’t know that I
was [low].” (male person with diabetes, age 66 years)

Another stated, “I don’t know it’s through this, or just because
she’s mentioned it, of being a little more patient and kinder when
dealing with this” (male person with diabetes, age 67 years).
Another shared, “I'm a scolder . . . being demeaning anyway, so,
yeah. I think the study was really helpful because it helped me

TABLE 3 Demographics for Participants With Diabetes and Care Partners

Participants With Diabetes
(N = 10)

Care Partners
(N = 10)

Age, years 66.8 ± 4.78 62.8 ± 11.82

Sex
Male
Female
Prefer not to answer

4 (40)
5 (50)
1 (10)

4 (40)
6 (60)
0 (0)

White race 10 (100) 10 (100)

Marital status: married 10 (100) 10 (100)

Highest education level
High school graduate/GED
Vocational/technical school
Associate’s degree/some college
Bachelor’s degree
Graduate degree

1 (10)
1 (10)
0 (0)
3 (30)
5 (50)

0 (0)
2 (20)
1 (10)
2 (20)
5 (50)

Employment status
Full-time
Part-time
Retired
Disabled

3 (30)
0 (0)
7 (70)
0 (0)

6 (60)
2 (20)
1 (10)
1 (10)

Annual household income, $
#24,999
50,000–74,999
75,000–99,999
100,000–149,999
$150,000
Declined to answer

0 (0)
1 (10)
2 (20)
3 (30)
4 (40)
1 (10)

6 (60)
1 (10)
2 (20)
1 (10)
1 (10)
4 (40)

Diabetes duration, years 24.9 ± 21.66 —

Relationship to participant with diabetes
Spouse
Child

—

—

9 (90)
1 (10)

Data are n (%) or mean ± SD. GED, general education diploma.
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realize that, and it helped him realize that, too, that it is a partner-
ship (female care partner, age 60 years).

Feelings of Safety

Importantly, dyads said the SHARE plus intervention also
provided a feeling of safety. One person with diabetes
shared, “Well, what worked well was that it gave her [care
partner] peace of mind to know that she could have a win-
dow on things, so to speak. And that made me feel good”
(female person with diabetes, age 63 years). A care partner
described a sense of relief that hypo- and hyperglycemia
were being prevented, saying “I was more aware because
of the alarms, and his [the person with diabetes] alarms.
So, I could go in and look at him and talk to him and see
where he actually was” (female care partner, age 71 years).

This new awareness was extremely important for hypoglyce-
mia recognition and the dyads’ relationships. One care part-
ner shared that “having circumstances [in the past] where the
only way I knew [the person with diabetes] had a low blood
sugar was to feel her skin, I realized that’s never going to hap-
pen again with the [data-sharing] app. I’m never going to
have to wait to get to that point again, because I’ll always
know well ahead of that time . . . . It’s actually very

reassuring” (male care partner, age 68 years). Overall, partici-
pants with diabetes and their care partners reported that the
SHARE plus intervention promoted teamwork and was useful
in improving their ability to prevent hypoglycemia and poten-
tially dangerous situations.

Discussion

This mixed-methods study provides evidence that telehealth
can be effectively used to deliver a technology and behavioral
education intervention to older adults with type 1 diabetes
and their care partners. Participants found the SHARE plus
intervention to be usable and acceptable and reported more
frequent and better-quality communication that supported a
sense of partnership. Despite some care partners engaging in
communication that was specifically discouraged, they real-
ized that their communication style was ineffective after the
SHARE plus intervention. Both participants with diabetes
and their care partners need to have their feelings acknowl-
edged and to be given time to practice supportive communi-
cation strategies over time, with assistance from their
diabetes team. Generally, care partners increased the types of
support they provided to their partners with diabetes. This
telehealth format produced similar benefits to the in-person
version of the SHARE plus intervention (43,44).

TABLE 4 Psychological and Behavioral Measures of Participants With Diabetes

Measure Pre-Intervention
(N = 10)

Post-Intervention
(N = 10)

Couples Satisfaction Index 56.30 ± 4.40 56.20 ± 4.92
Five-Item World Health Organization Well-Being Index 72.00 ± 19.50 68.80 ± 19.85

Diabetes Distress Scale
Powerlessness
Management distress
Hypoglycemia distress
Negative social perception distress
Eating distress
Physical distress
Friend/family distress

1.90 ± 0.81
2.48 ± 1.35
2.03 ± 0.89
2.00 ± 0.80
1.48 ± 0.75
1.97 ± 0.74
1.70 ± 1.05
1.73 ± 0.97

1.69 ± 0.56
2.08 ± 0.69
1.68 ± 0.53
1.88 ± 0.78
1.38 ± 0.40
1.73 ± 0.44
1.45 ± 0.89
1.50 ± 0.65

Social Support Scale
Emotional
Instrumental
Overprotective
Avoidance
Unsupportive/controlling
Collaboration

3.36 ± 0.72
2.79 ± 1.30
1.70 ± 0.69
1.48 ± 0.86
1.23 ± 0.45
2.60 ± 1.23

3.92 ± 0.71
2.87 ± 1.13
1.53 ± 0.67
1.63 ± 0.78
1.03 ± 0.11
2.80 ± 1.19

Hypoglycemia Confidence Scale, item mean 3.19 ± 0.40 3.27 ± 0.52

Hypoglycemia Confidence Scale, item sum 28.70 ± 3.59 29.40 ± 4.72

Illness appraisal
It is my issue, but I know it affects my care partner
It is a shared issue
It is my issue to deal with

7 (70)
2 (20)
1 (10)

7 (70)
3 (30)
0 (0)

Data are mean ± SD or n (%).
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Dyads tended to focus care partner support in a reactive man-
ner, such as for treatment of hypoglycemia events. Most pro-
active discussions occurred before bedtime, when dyads
sought congruence on where glucose levels should be to
avoid hypoglycemia. Care partners tended to avoid involve-
ment in response to hyperglycemia. In parallel, people with
diabetes did not overtly want care providers to be involved
during hyperglycemia events. Care partners may have a posi-
tive influence on hyperglycemia; however, dyads might not
be able to recognize it when it is happening. Future SHARE
plus intervention iterations that focus on pattern management
with dyads and their diabetes team may be helpful, especially
as it relates to conversations around hyperglycemia.

When using telehealth, it is important to proactively plan
for appointments and to limit challenges. For telehealth
interventions to be effective, processes such as equipment
setup need to be outlined. Although only two participants
with diabetes were naive to CGM, these individuals had
no difficulties learning to use CGM in a virtual format.
However, some care partners did not know their e-mail
passwords, which is required for setting up the data-shar-
ing app. Thus, the care partners had to be coached on the
process for resetting their password, and this process was
challenging in a virtual format. Before starting telehealth
visits, clinicians may find that creating a brief set of
instructions that includes such requirements and/or hav-
ing the dyads come into the clinic for help with technol-
ogy setup may be easier and less frustrating, especially for
older adults. Other strategies include having dyads view
the CGM company’s online training video for setting up
and using CGM before their appointment. Such proactive
organization can limit anxiety and unwillingness to try
technology-related interventions.

Although the ADA recommends involving care partners
in the care of older adults with diabetes (6), there is lim-
ited formal training available for diabetes care teams
addressing how to conduct educational or clinical visits
with care partners. The SHARE plus intervention offered
a curriculum using CGM with a data-sharing app and was
designed to improve communication and support about
diabetes management using an engaging discussion for-
mat. In this feasibility study, we excluded older adults
with moderate to severe cognitive deficits or visual defi-
cits. Older adults may also have age-related changes in lit-
eracy skills, physical disabilities, and motivation (45). Yet,
many older adults are able to negotiate telehealth individ-
ually or with the help of a care partner. Some strategies
that clinicians and diabetes educators may consider when
using telehealth with older adults and their care partners
include: 1) contacting dyads before the appointment to
assess their ability to connect, 2) developing written mate-
rials and screenshots with instructions for using tele-
health, 3) using a headset with a microphone to optimize
audio quality during virtual sessions, 4) using closed cap-
tioning with hearing-impaired individuals, and 5) using a
teach-back method to confirm that participants under-
stand the materials and information provided (46). Our
next steps for refining the SHARE plus intervention will
include providing participants with a written summary of
telehealth sessions to reinforce the main points. Our team
will use best practices for developing these written mate-
rials for older adults (47).

Limitations

The sample size for this study was small, and all partici-
pants were highly educated and White. Sample sizes are

TABLE 5 Care Partner Psychological and Behavioral Measures

Measure Pre-Intervention
(N = 10)

Post-Intervention
(N = 10)

Couples Satisfaction Index 56.20 ± 6.63 57.10 ± 6.67
Five-Item World Health Organization Well-Being Index 70.00 ± 21.77 74.80 ± 5.67

Diabetes Distress Scale
Management distress
Role distress
Emotional distress
Hypoglycemia distress

1.72 ± 0.57
1.69 ± 0.63
1.62 ± 0.62
1.58 ± 0.64
2.23 ± 0.71

1.30 ± 0.22
1.24 ± 0.24
1.18 ± 0.27
1.18 ± 0.38
1.85 ± 0.58

Hypoglycemia Confidence Scale, item mean 3.22 ± 0.55 3.44 ± 0.28

Hypoglycemia Confidence Scale, item sum 38.60 ± 6.60 41.30 ± 3.40

Illness appraisal
It is my issue, but I know it affects my care partner
It is a shared issue
It is my issue to deal with

1 (10)
9 (10)
0 (0)

0 (0)
10 (100)
0 (0)

Data are mean ± SD or n (%).
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generally small in intervention development and feasibil-
ity studies to determine interest in and adherence to the
intervention and identify which components of the inter-
vention may need refinement. However, the small sample
size did not allow for a fully powered statistical analysis
of the results. In addition, few technology studies have
been conducted in racially and ethnically diverse individ-
uals, and future SHARE plus studies should test the feasi-
bility of the intervention in more diverse populations. The
next logical step is to conduct a larger pilot study with a
two-group randomized controlled study design.

Conclusion

The SHARE plus intervention is novel in that it leverages
the promise of telehealth, care partner networks, and dia-
betes education. Interventions such as SHARE plus pro-
vide a strategy for increasing patient telemonitoring, as
well as data-sharing between people with diabetes and
their care partners. The results of this study may be useful
in guiding future behavioral and educational interven-
tions using telehealth.

ACKNOWLEDGMENTS

The authors acknowledge Dez Small, PharmD, CDCES, of Inter-
mountain Healthcare, for providing diabetes care and education
services to the dyads in this study. All participants acknowledge her
diabetes expertise and encouragement.

FUNDING

This was an investigator-initiated study funded by a University of
Utah College of Nursing Dick and Timmy Burton Grant. Dexcom pro-
vided partial equipment funding to author N.A.A. for this study.

DUALITY OF INTEREST

M.L.L. has received funding from Abbott for an investigator-initiated
grant. No other potential conflicts of interest relevant to this article
were reported.

AUTHOR CONTRIBUTIONS

All authors researched the data and contributed to the writing,
review, and editing of the manuscript. N.A.A. is the guarantor of this
work and, as such, had 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.

REFERENCES

1. Lipska KJ, Ross JS, Wang Y, et al. National trends in US
hospital admissions for hyperglycemia and hypoglycemia among
Medicare beneficiaries, 1999 to 2011. JAMA Intern Med
2014;174:1116–1124

2. Tran-Duy A, Knight J, Clarke PM, Svensson AM, Eliasson B,
Palmer AJ. Development of a life expectancy table for
individuals with type 1 diabetes. Diabetologia 2021;64:
2228–2236

3. Miller RG, Secrest AM, Sharma RK, Songer TJ, Orchard TJ.
Improvements in the life expectancy of type 1 diabetes: the
Pittsburgh Epidemiology of Diabetes Complications study
cohort. Diabetes 2012;61:2987–2992

4. Petrie D, Lung TW, Rawshani A, et al. Recent trends in life
expectancy for people with type 1 diabetes in Sweden.
Diabetologia 2016;59:1167–1176

5. Kirkman MS, Briscoe VJ, Clark N, et al. Diabetes in older adults.
Diabetes Care 2012;35:2650–2664

6. American Diabetes Association. 12. Older adults: Standards of
Medical Care in Diabetes—2021. Diabetes Care 2021;
44(Suppl. 1):S168–S179

7. Foster NC, Beck RW, Miller KM, et al. State of type 1 diabetes
management and outcomes from the T1D Exchange in
2016–2018. Diabetes Technol Ther 2019;21:66–72

8. Lee SJ, Boscardin WJ, Stijacic Cenzer I, Huang ES, Rice-
Trumble K, Eng C. The risks and benefits of implementing
glycemic control guidelines in frail older adults with diabetes
mellitus. J Am Geriatr Soc 2011;59:666–672

9. Munshi MN, Florez H, Huang ES, et al. Management of diabetes
in long-term care and skilled nursing facilities: a position
statement of the American Diabetes Association. Diabetes Care
2016;39:308–318

10. Abdelhafiz AH, Rodr�ıguez-Ma~nas L, Morley JE, Sinclair AJ.
Hypoglycemia in older people: a less well recognized risk factor
for frailty. Aging Dis 2015;6:156–167

11. Dhaliwal R, Weinstock RS. Management of type 1 diabetes in
older adults. Diabetes Spectr 2014;27:9–20

12. Beck RW, Riddlesworth T, Ruedy K, et al.; DIAMOND Study
Group. Effect of continuous glucose monitoring on glycemic
control in adults with type 1 diabetes using insulin injections:
the DIAMOND randomized clinical trial. JAMA
2017;317:371–378

13. Pratley RE, Kanapka LG, Rickels MR, et al.; Wireless Innovation
for Seniors With Diabetes Mellitus (WISDM) Study Group. Effect
of continuous glucose monitoring on hypoglycemia in older
adults with type 1 diabetes: a randomized clinical trial. JAMA
2020;323:2397–2406

14. Toschi E, Munshi MN. Benefits and challenges of diabetes
technology use in older adults. Endocrinol Metab Clin North Am
2020;49:57–67

15. Litchman ML, Wawrzynski SE, Allen NA, et al. Yours, mine, and
ours: a qualitative analysis of the impact of type 1 diabetes
management in older adult married couples. Diabetes Spectr
2019;32:239–248

16. Trief PM, Sandberg JG, Dimmock JA, Forken PJ, Weinstock RS.
Personal and relationship challenges of adults with type 1
diabetes: a qualitative focus group study. Diabetes Care
2013;36:2483–2488

17. Dexcom. Setting up Dexcom Share and Follow. Available from
https://provider.dexcom.com/education-research/cgm-education-
use/videos/setting-dexcom-share-and-follow#:�:text=The%20built
%2Din%20Dexcom%20Share,user's%20glucose%20in%20real%
20time. Accessed 7 September 2020

18. Abbott. Discover the mobile apps. Available from https://www.
freestyle.abbott/us-en/products/freestyle-libre-app.html.
Accessed 13 October 2021

19. Litchman ML, Allen NA, Colicchio VD, et al. A qualitative
analysis of real-time continuous glucose monitoring data sharing
with care partners: to share or not to share? Diabetes Technol
Ther 2018;20:25–31

20. Dexcom. Dexcom. Dexcom Clarity User Guide. San Diego, CA,
Dexcom Inc., 2021

21. Michaud TL, Ern J, Scoggins D, Su D. Assessing the impact of
telemonitoring-facilitated lifestyle modifications on diabetes
outcomes: a systematic review and meta-analysis. Telemed J E
Health 2021;27:124–136

FROM RESEARCH TO PRACTICE Leveraging Telehealth to Improve Diabetes Care

24 DIABETESJOURNALS.ORG/SPECTRUM

D
ow

nloaded from
 http://diabetesjournals.org/spectrum

/article-pdf/35/1/16/668213/diaspectdsi210016.pdf by guest on 28 M
arch 2023

https://provider.dexcom.com/education-research/cgm-education-use/videos/setting-dexcom-share-and-follow#:&hx223C;:text=The%20built%2Din%20Dexcom%20Share,user&hx0027;s%20glucose%20in%20real%20time
https://provider.dexcom.com/education-research/cgm-education-use/videos/setting-dexcom-share-and-follow#:&hx223C;:text=The%20built%2Din%20Dexcom%20Share,user&hx0027;s%20glucose%20in%20real%20time
https://provider.dexcom.com/education-research/cgm-education-use/videos/setting-dexcom-share-and-follow#:&hx223C;:text=The%20built%2Din%20Dexcom%20Share,user&hx0027;s%20glucose%20in%20real%20time
https://provider.dexcom.com/education-research/cgm-education-use/videos/setting-dexcom-share-and-follow#:&hx223C;:text=The%20built%2Din%20Dexcom%20Share,user&hx0027;s%20glucose%20in%20real%20time
https://www.freestyle.abbott/us-en/products/freestyle-libre-app.html
https://www.freestyle.abbott/us-en/products/freestyle-libre-app.html
https://diabetesjournals.org/spectrum


22. Greenwood DA, Gee PM, Fatkin KJ, Peeples M. A systematic
review of reviews evaluating technology-enabled diabetes self-
management education and support. J Diabetes Sci Technol
2017;11:1015–1027

23. Hanlon P, Daines L, Campbell C, McKinstry B, Weller D,
Pinnock H. Telehealth interventions to support self-management
of long-term conditions: a systematic metareview of diabetes,
heart failure, asthma, chronic obstructive pulmonary disease,
and cancer. J Med Internet Res 2017;19:e172

24. Bandura A. Self-Efficacy: The Exercise of Control. New York,
W.H. Freeman and Co., 1997

25. Allen N, Whittemore R, Melkus G. A continuous glucose
monitoring and problem-solving intervention to change physical
activity behavior in women with type 2 diabetes: a pilot study.
Diabetes Technol Ther 2011;13:1091–1099

26. Ismail K, Maissi E, Thomas S, et al. A randomised controlled
trial of cognitive behaviour therapy and motivational interviewing
for people with type 1 diabetes mellitus with persistent sub-
optimal glycaemic control: A Diabetes and Psychological
Therapies (ADaPT) Study. Health Technol Assess 2010;
14:1–101, iii–iv [iii–iv]

27. Harris PA, Taylor R, Minor BL, et al.; REDCap Consortium. The
REDCap consortium: Building an international community of
software platform partners. J Biomed Inform 2019;95:103208

28. Polonsky WH, Fisher L, Hessler D, Edelman SV. Investigating
hypoglycemic confidence in type 1 and type 2 diabetes.
Diabetes Technol Ther 2017;19:131–136

29. Polonsky WH, Fortmann AL, Johnson KE, Nguyen A, Beebe C.
Hypoglycemic confidence in the partners of adults with type 1
diabetes. Diabetes Technol Ther 2020;22:249–255

30. Fisher L, Polonsky WH, Hessler DM, et al. Understanding the
sources of diabetes distress in adults with type 1 diabetes. J
Diabetes Complications 2015;29:572–577

31. 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;18:292–297

32. Hajos TR, Pouwer F, Skovlund SE, 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:e63–e69

33. Funk JL, Rogge RD. Testing the ruler with item response theory:
increasing precision of measurement for relationship satisfaction
with the Couples Satisfaction Index. J Fam Psychol 2007;21:
572–583

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;26:167–173

35. Helgeson VS, Mascatelli K, Seltman H, Korytkowski M,
Hausmann LR. Implications of supportive and unsupportive
behavior for couples with newly diagnosed diabetes. Health
Psychol 2016;35:1047–1058

36. Morgan DL. Qualitative content analysis: a guide to paths not
taken. Qual Health Res 1993;3:112–121

37. Sandelowski M. Whatever happened to qualitative description?
Res Nurs Health 2000;23:334–340

38. Boeije H. A purposeful approach to the constant comparative
method in the analysis of qualitative interviews. Qual Quant
2002;36:391–409

39. Eisikovits Z, Koren C. Approaches to and outcomes of dyadic
interview analysis. Qual Health Res 2010;20:1642–1655

40. QRS. NVivo [computer program]. Melbourne, Australia, QRS, 2021

41. Tesch R. Qualitative Research: Analysis Types and Software
Tools. New York, Psychology Press, 1990

42. Miles MB, Huberman AM, Salda~na J. Qualitative Data Analysis:
A Methods Sourcebook. 3rd ed. Thousand Oaks, CA, Sage
Publications, 2014

43. Allen NA, Litchman ML, Chamberlain J, Grigorian E, Iacob E,
Berg C. Continuous glucose monitoring data sharing in older
adults with type 1 diabetes and their care partners [Abstract].
Diabetes 2021;70(Suppl. 1):70-LB

44. Allen NA, Grigorian EG, Iacob E, Mansfield K, Berg CA,
Litchman ML. Real time-continuous glucose monitoring data
sharing in older adults: a qualitative study [Abstract]. Sci
Diabetes Self Manag Care 2021;47:312

45. Allen NA, Litchman ML. Using diabetes technology in older adults.
In Digital Health for Diabetes. Klonoff DC, Kerr D, Mulvaney SA,
Eds. Cambridge, MA, Elsevier, 2020, p. 131–143

46. Castillo A, Giachello A, Bates R, et al. Community-based
Diabetes Education for Latinos: The Diabetes Empowerment
Education Program. Diabetes Educ 2010;36:586–594

47. Centers for Medicare & Medicaid Services. TOOLKIT for
making written material clear and effective. Part 9: things to
know if your written material is for older adults. Available
from https://www.cms.gov/Outreach-and-Education/Outreach/
WrittenMaterialsToolkit/Downloads/ToolkitPart09.pdf.
Accessed 18 August 2021

FROM
RESEARCH

TO
PRACTICE

ALLEN ET AL.

VOLUME 35, NUMBER 1, WINTER 2022 25

D
ow

nloaded from
 http://diabetesjournals.org/spectrum

/article-pdf/35/1/16/668213/diaspectdsi210016.pdf by guest on 28 M
arch 2023

https://www.cms.gov/Outreach-and-Education/Outreach/WrittenMaterialsToolkit/Downloads/ToolkitPart09.pdf
https://www.cms.gov/Outreach-and-Education/Outreach/WrittenMaterialsToolkit/Downloads/ToolkitPart09.pdf

