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Abstract

Background: Despite shown benefits of diabetes technologies for people living with diabetes, barriers to device education and
uptake can prevent the realization of these potential benefits. DiabetesWise is an unbranded, data-driven online resource that
tail ors device recommendations based on preferences and priorities of people with insulin-requiring diabetes.

Objective: To examine engagement with DiabetesWise and its correlates.

Methods: A sample of 458 participants (Mage=37.1, SD=9.73; 66% female; 81% type 1 diabetes) with minimal diabetes device
use at enrollment were invited to use DiabetesWise. Their website activity was tracked, and they completed online surveys. Chi-
square and t-tests eval uated correlates of engagement.

Results: Most participants logged into DiabetesWise at least once (69%), which was associated with increased likelihood of
starting a new device within 6 months (13.7% vs. 1.5%, p=.005). Logging in was also associated with being female, having
public/no insurance, having lower income, and receiving care in a private practice/community health setting. Nearly 38% logged
in multiple times, which was more common for participants receiving diabetes care through primary care. Most who logged in
used the Check Up tool to assess current device needs and preferences (85%), of whom 74% were using meter and injections.
Most Check Up recommendations were for meter and pump (63%), followed by sensor and pump (35%), then sensors with smart
pump (2%). Cost was the most frequent priority for device decisions (51%). Nearly half the participants who completed the
Check Up reported at |east moderate diabetes distress (41%).

Conclusions: DiabetesWise is an innovative, unbiased pathway to promote diabetes device education and awareness. Highest
initial engagement was observed among people with fewer resources; repeated use was observed among those receiving diabetes
care through primary care. DiabetesWise may help offset disparitiesin diabetes technology access and uptake.
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Abstract

Background: Despite shown benefits of diabetes technologies for people living with diabetes,
barriers to device education and uptake can prevent the realization of these potential benefits.
DiabetesWise is an unbranded, data-driven online resource that tailors device recommendations
based on preferences and priorities of people with insulin-requiring diabetes.
Objective: To examine engagement with DiabetesWise and its correlates.
Methods: A sample of 458 participants (Mag,=37.1, SD=9.73; 66% female; 81% type 1 diabetes)
with minimal diabetes device use at enrollment were invited to use DiabetesWise. Their website
activity was tracked, and they completed online surveys. Chi-square and t-tests evaluated correlates
of engagement.
Results: Most participants logged into DiabetesWise at least once (69%), which was associated with
increased likelihood of starting a new device within 6 months (13.7% vs. 1.5%, p=.005). Logging in
was also associated with being female, having public/no insurance, having lower income, and
receiving care in a private practice/community health setting. Nearly 38% logged in multiple times,
which was more common for participants receiving diabetes care through primary care. Most who
logged in used the Check Up tool to assess current device needs and preferences (85%), of whom
74% were using meter and injections. Most Check Up recommendations were for meter and pump
(63%), followed by sensor and pump (35%), then sensors with smart pump (2%). Cost was the most
frequent priority for device decisions (51%). Nearly half the participants who completed the Check
Up reported at least moderate diabetes distress (41%).
Conclusions: DiabetesWise is an innovative, unbiased pathway to promote diabetes device
education and awareness. Highest initial engagement was observed among people with fewer
resources; repeated use was observed among those receiving diabetes care through primary care.

DiabetesWise may help offset disparities in diabetes technology access and uptake.
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Introduction

Despite shown benefits of diabetes technologies for people living with diabetes,"™
barriers to device education and uptake can prevent the realization of these potential benefits.
Such barriers include cost, insurance coverage, and provider attitudes,” which can contribute
toward disparities based on socioeconomic status,® racial/ethnic background,”® gender,® and
geographic regions.? Device uptake is often limited by complexities related to restrictions in
combining devices between device models/brands, constant changes in devices and their
availability, as well as narrow and convoluted pathways for obtaining devices. Diabetes
technology education and steps for device uptake are traditionally created by device companies,
health care systems, and/or medical providers. These entities may hold competing interests
related to device uptake and have limited resources that preclude them from providing education
and awareness broadly and equitably. DiabetesWise is an online resource designed to address and
overcome barriers to device uptake for people living with insulin-requiring diabetes (Figure 1). It
was created with funding from the Helmsley Charitable Trust and is brand-neutral, presenting the
benefits of all devices on the market, without ties to device companies. DiabetesWise provides a
novel pathway to education and resources for technology options best suited to an individual’s
unique circumstances, needs, and preferences. The current study sought to examine how users
engaged with DiabetesWise and the factors related to types of engagement.

DiabetesWise includes several features designed to inform and empower users. The
Check Up feature includes a short 5-item survey generated from results from multiple studies®"!
and user experiences (Figure 2).'>"* Recommendations for device combinations are generated

from the Check Up results using an algorithm that is based on prior research on diabetes

11 12,13

devices,”™ user experiences, and diabetes distress.”” The results are presented with an
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explanation for the specific recommendation and how it directly links to participant responses.
Another unique aspect of DiabetesWise are the personal, real-world stories (referred to as
“wisdom”) of diabetes management experiences with various devices. Many people living with
diabetes do so in isolation, unaware of other people struggling with similar experiences. These
stories help users feel connected and validated. This wisdom emphasizes the personalized nature
of diabetes management, reflects variability in diabetes management preferences, and empowers
users to identify and prioritize their personal needs and goals. DiabetesWise also offers a Device
Finder, where users can search for various device combinations based on their own personal
priorities (e.g., ease of use, comfort, active lifestyle). The Device Finder can also compare
various devices and device combinations to promote informed decision-making. These features
were carefully designed to empower people with diabetes to understand their options and make
informed decisions about their self-management choices. Device information is updated
continuously as technologies evolve and new devices emerge. DiabetesWise has been linked to
increased requests for prescriptions for new diabetes devices and reduced diabetes distress.™

To explore how users engage with the DiabetesWise website and factors related to
engagement, we examined: 1) rates of initial and repeated logins, 2) factors associated with
initial and repeated logins, and 3) responses to the Check Up and subsequent Check Up
recommendations. Findings from this study will reveal how people might interact with such
platforms and identify factors related to the need and potential benefit for such resources.

Methods

Recruitment

Participants were recruited through online postings on social media (Facebook) and

Google word search ads. Inclusion criteria included: at least 18 years of age, diagnosis of type 1

6
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or type 2 diabetes, using insulin, and US residency. Exclusion criteria included: regular CGM use
(5 days per week or more) and/or automated insulin delivery system (“smart pump”) use at the
time of enrollment. Eligible participants provided consent prior to study enrollment.

Data Collection

Once enrolled, participants completed an online baseline survey and at-home blood
collection to measure HbAlc. They then received instructions to access the DiabetesWise
website. For this study, the public facing DiabetesWise website was cloned and study access
required a login and password, provided by the study coordinator. Only study participants could
access the cloned website, which tracked website activity (e.g., logins, pages visited, features
utilized). All study activities were conducted remotely, allowing for a geographically diverse
sample and minimal participant burden. Participants could receive up to $250 in electronic gift
card incentives based on completion of study activities. The study protocol was approved by the
Stanford University Institutional Review Board (#52851).

Measures

Demographic measures of gender, age, race/ethnicity, education, employment, income,
insurance type, diabetes type, provider type, medical setting, and current device use were all
captured via self-report survey at baseline.

Check Up data are based on responses provided by participants who used this feature of
DiabetesWise. The Check Up tool opens with the following prompt: “Do your devices still work
for your life? Answer a few questions to personalize how you can make your diabetes device
routine easier and more effective.” The first item is “What device combo are you currently
using?” after which every possible device/non-device combination is listed for selection.

The second and third items in the Check Up are the Diabetes Distress Scale (DDS-2)."

7
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This brief scale includes two items that participants are asked to rate how much of a problem or
hassle it has been during the past month: “Feeling overwhelmed by the demands of living with
diabetes” and “Feeling that I am often failing with my diabetes routine.” Response options range
from 1 “not a problem” to 6 “a very serious problem.” An average score of three or greater
indicates moderate-to-high distress.

The fourth Check Up item asks participants about their top priority when choosing
diabetes devices and includes these options: avoiding lows (hypoglycemia), easy to use, cost,
comfort on my body, and latest and greatest technology. The final item is “Which of these
concerns is the most important to you when thinking about diabetes devices and technologies?”
The response options include: 1) I feel nervous to rely on technology; 2) I do not like it when
people notice or comment on my diabetes; 3) I do not understand what to do with the
information from the devices; and 4) I don’t have any of these concerns.

Participants also self-reported on whether they started using a new diabetes
device/system 6 months after enrollment. Follow-up data were provided by 279 participants.
Statistical Analysis

Chi-square and t-test analyses were used to evaluate correlates of DiabetesWise
engagement. Two dichotomous variables were used to represent two types of engagement. The
first dichotomous engagement variable (initial login) represented whether participants logged in
at least once (1) or not at all (0). The second dichotomous variable (repeated logins) was created
only for participants who had logged in at least once, which represented participants who logged
in repeatedly/multiple times (1) and participants who only logged in once (0). All analyses were
conducted in SPSS version 27.

Results

8
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The sample included 458 participants (Table 1). All participants were insulin-requiring
and most had a diagnosis of type 1 diabetes (81%). The majority of participants self-identified as
female (66%) and non-Hispanic White (82%). Ages ranged from 18 to 69 years with an average
participant age of 37 years. Most participants had never used CGM (59%) and many were using
insulin pens (52.4%), followed by insulin pumps (24.2%) and syringes (23.1%), with only one
participant (0.2%) using an inhaler for insulin delivery at the time of enrollment. Participants
were mostly employed (72%) with private insurance (78%). More than one third of participants
received their diabetes care from a primary care provider (38%); most reported receiving their
diabetes care through private and community health centers (59%) rather than academic settings
or large medical centers.

Initial Login

Most participants (68.8%) logged into DiabetesWise at least once. Those who logged in
at least once were more likely to be female (69.8% vs. 58.7%, p=.020), have no health insurance
or coverage through public insurance (25.1% vs. 16.1%, p=.032), were less likely to report an
annual income above $100,000 (16.6% vs. 26.1%, p=.020), and receive diabetes care through
private practice/community health settings rather than large/academic medical centers (62.5% vs.
50.3%, p=.014) compared to participants who never logged into DiabetesWise.

Among participants who provided follow-up data 6 months later, significantly more of
the participants who had logged in at least once had started a new device compared to those who
did not log in (13.7% vs. 1.5%, p=.005).

Repeated Logins
Of the participants who logged in at least once, over a third (37.5%) logged in again. The

highest number of logins was 31 (n=1), followed by 10 (n=2). The median and mode logins were
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1. Participants who logged in multiple times compared to just once were more likely to receive
diabetes care through primary care rather than specialty/endocrinology services (44.9% vs.
31.5%, p=.016). No other factors were significantly associated with repeat logins.

Check Up Tool Engagement

Most participants who logged into DiabetesWise used the Check Up tool (85.4%).
Whether or not participants completed the Check Up tool was not significantly related to any
baseline characteristics.

Of the participants who completed the Check Up, 74.0% were currently using a meter
and injections, 21.2% were using a meter and an insulin pump, 3.3% were using a sensor and
injections, 1.1% were using a sensor and an insulin pump, and 1 participant (0.4%) was using a
sensor and a smart pump. Given the exclusion criteria of regular sensor/CGM use and/or use of
automated insulin delivery systems, it is likely that endorsed CGM use was inconsistent or that
CGM or automated insulin delivery system use began after enrollment but before completing the
Check Up.

Responses to the brief diabetes distress scale (DDS-2) indicated that 40.8% of the
participants who completed the Check Up were experiencing at least moderate diabetes distress
at the time based on a score of 3 or greater. The average diabetes distress score was 2.81
(SD=1.05).

Cost was the most frequently endorsed priority when choosing diabetes devices (50.6%),
followed by comfort on the body (17.5%), ease of use (15.6%), avoiding lows (11.2%), and
having the latest and greatest technology (5.2%). Most participants endorsed no concerns related
to diabetes devices and technologies (54.3%), while 24.2% were most concerned about people

noticing or commenting on their diabetes, 11.5% were nervous to rely on technology, and 10.0%
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were concerned that they do not understand what to do with the information from the devices.

Based on participant responses, most Check Up recommendations were for a meter and
insulin pump (63.2%), followed by sensor and insulin pump (35.3%) and finally sensor with
smart pump (1.5%).

Discussion

Principal Results

Diabetes device use is a personal choice, ideally informed by education about available
options so that each individual can choose the combination that best suits their personal priorities
and diabetes management goals. However, many barriers to device awareness, education, and
uptake exist. Prior findings have demonstrated that racial-ethnic health disparities are
exacerbated by perceptions that providers are gatekeepers of information and prescription access
to technology and that providers do not employ shared decision-making for technology.'
Providers themselves may struggle to keep up with rapid advancement in diabetes technology
and may not always be in the best position to provide up-to-date device education and resources
to their patients. DiabetesWise seeks to shift the power in device decisions and uptake toward the
person living with diabetes. The current findings indicate that most people invited to use this
platform engage with it and that even a single instance of engagement is related to diabetes
device uptake. Engagement is particularly high among groups with limited resources and/or
those at increased risk. Of those who logged in, over a third continued to use the platform during
the study period. These results demonstrate an interest in DiabetesWise and the resources it
offers, especially among people who may not have access to similar content or education through
their diabetes care.

Building upon prior findings that offering DiabetesWise leads to increased requests for
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device prescriptions and decreased diabetes distress over time,'* the current results demonstrate
that even a single login to DiabetesWise is associated with a nearly 10 times increase in the
likelihood of device uptake within 6 months. This finding is particularly powerful given that
DiabetesWise is a free resource with no financial interests related to device uptake. As such,
understanding the factors related to engagement could be critical in determining who this
resource is already of interest to as well as how it might be widely disseminated to all who might
benefit.

Study findings showed that people without private insurance and those with lower
incomes were more likely to use DiabetesWise. Additionally, for users of the Check Up tool, cost
was the top priority in their device decision-making. Diabetes cost considerations extend beyond
the simple finances required to obtain devices to include identifying the precise costs of the
devices as well as costs related to time required to start a new device.'” Given the marked

disparities in device use related to socioeconomic status,®” '8

it is unsurprising that insurance
coverage is a key component to combatting disparities in diabetes device uptake.? Our findings
suggest that this platform is of interest to those who are more likely to experience cost barriers
and might benefit most from education on devices, their costs, and guidance on how to address
cost-related barriers. DiabetesWise extends previous efforts to provide non-brand, simple, and
lower literacy diabetes resources?® to the area of diabetes technology, which is particularly useful
given the amount of mystery and vagueness traditionally surrounding device costs and options.
The finding that women are more likely to log into DiabetesWise than men might be
expected, given women are more likely to use the internet for medical or health-related

information.” This gender difference may also reflect variations between genders in relation to

diabetes. For instance, women are more likely to use insulin pumps than men,' which may
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indicate greater interest in learning about diabetes devices. Women with diabetes also tend to
have greater diabetes knowledge than their male counterparts,” which may make them more
eager to utilize new resources to expand their knowledge and apply it to device decisions.
However, men are typically more willing to use information technologies in managing their
diabetes than women.* Nevertheless, the fact that women are more inclined to initiate use of
DiabetesWise may suggest it to be a valuable resource and support to them. Finding additional
ways to support women living with diabetes is critical given that women receive less diabetes-
related social support® and face higher psychosocial stress and a greater risk of complications
than men.

Our observation that people receiving diabetes care via primary care are more likely to
log into DiabetesWise multiple times seems logical; prior findings that diabetes care needs are
met more frequently in endocrinology settings than in primary care.”’” However, it is surprising
that this is the only factor significantly associated with repeated logins. DiabetesWise may
therefore function to fill a gap in diabetes technology education and resources within primary
care. Primary care providers have expressed that they lack the resources to support CGM use
among their patients with diabetes, particularly related to insurance navigation and CGM training
for themselves and their teams.”® Such needs on the provider side could be met by
DiabetesWisePro (pro.diabeteswise.org), a health care provider platform that offers resources to
increase provider awareness of devices and enhance readiness to prescribe, including information
related to device options, insurance, and common myths. This provider-facing resource was
developed after the current data were collected. Together, both DiabetesWise platforms can serve
to instill awareness, knowledge, and confidence related to diabetes devices among people living

with diabetes and providers in primary care.
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As mentioned above, it is notable that repeat use of DiabetesWise was unrelated to any
demographic, psychosocial, or clinical factors outside of diabetes care delivery setting. This
suggests that DiabetesWise may serve to promote diabetes device awareness and education in a
way that is more equitable than the traditional pathways. Indeed, it was surprising that
socioeconomic factors such as income, insurance type, race/ethnicity that are known correlates of

disparities in diabetes device uptake and use®®'®

were not associated with repeat login (although
several of these factors were associated with initial login). Further research on how platforms
like DiabetesWise might best be introduced to people living with diabetes as a part of routine
care, which could minimize potential barriers to initial access.
Limitations

This study included several methodological strengths, including a large, nation-wide
sample, data collection via validated surveys, and biophysiological data. Study limitations
include lack of data on why participants did or did not interact with DiabetesWise and whether
introduction to the platform via a research study compared to clinical practice might influence
engagement.
Conclusions

The potential for broad impact of technological advancements for all people living with
diabetes is clear. However, that potential can only be actualized if the access pathways are as
innovative and focused on the individual as the technologies themselves. DiabetesWise
introduces a novel approach to improving device awareness and optimizing care by recognizing
and strategically overcoming the barriers to access that have hindered device education and

uptake through traditional medical pathways. Dissemination of DiabetesWise could open the

door to a new era for device decisions and patient empowerment in the years to come.
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Table 1. Sample characteristics and Chi-square and t-test results.

Logged in Did not log
at least once in

Full Sample n=315; n=143;
Baseline Factors N=458 68.8% 31.2%
Female gender 66.4% 69.8% 58.7%
Age (in years) 37.1(9.74) 36.70 (9.65) 38.09 (9.91)
Race/ethnicity (non- 81.8% 81.0% 81.8%
Hispanic, white)
Insurance (none/public) 22.3% 25.1% 16.1%
Income (>$100k) 19.6% 16.6% 26.1%
Type 1 diabetes 80.8% 81.0% 80.4%
HbA1c (n=262) 7.77 (1.76) 7.79 (1.82) 7.72 (1.59)
Diabetes distress 2.81 (1.05) 2.76 (1.04) 2.92(1.07)
Medical setting (private 58.7% 62.5% 50.3%
practice/community health)
Diabetes care in primary 37.6% 36.5% 39.9%

care

p-value
0.020
0.158
0.826

0.032
0.020
0.893
0.786
0.115
0.014

0.492

Multiple  Single login
logins n=197;
n=118; 37.5% 62.5%
66.9% 71.6%
36.63 (9.60) 36.74 (9.71)
79.7% 81.7%
26.3% 24.4%
15.9% 16.9%
20.3% 18.3%
7.99 (1.97) 7.64(1.70)
2.79 (1.07)  2.73(1.03)
68.6% 58.9%
44.9% 31.5%

p-value

0.387
0.923
0.651

0.706
0.820
0.651
0.182
0.644
0.083

0.016
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Figure 1. DiabetesWise home page.
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Helping You Find The Right Diabetes Devices For Your Life.

CHECKUP

DO YOUR DEVICES
STILL WORK FOR
{OUR LIFE!

Take a quick quiz to see what might be

=

your next diabetes care upgrade.

Check Up

WISDOM

CHOOSING YOUR DEVICES IS AN INCREDIBLY PERSONAL DECISION.

Hear what people with similar experiences are saying.
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Figure 2. DiabetesWise Check Up.

Check up

Do your devices still work for your life?

Answer a few guestions to personalize how you can make your

diabetes device routine easier and more effective.

1. What device combo are you currently using?”

O !|j ’fﬁ uy Sensor with Smart Pump

Sensor and Pump

|’H
C:I Sensor and Injections
s 2
Pl

Meter and Pump

Meter and Injections

Note. The DiabetesWise Check Up asks brief questions related to diabetes self-management,
priorities, and preferences and then provide data-driven recommendations for device
combinations and educational resources to learn more about those recommendations.
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