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ABSTRACT

Introduction: My Dose Coach (MDC) is a US
Food and Drug Administration-approved digital
smartphone application designed to help users
with type 2 diabetes (T2D) titrate their basal
insulin (BI) according to a clinician-prescribed
individualized titration plan. The aim of this
analysis was to assess the impact of the
frequency of MDC use on clinical outcomes.

Methods: This retrospective observational
analysis included people with T2D who were
registered for MDC (August 1st, 2018–April
30th, 2020) and received BI. Users with an
activated care plan and C2 fasting blood glu-
cose (FBG) observations spanning C2 weeks
were defined as active. Outcomes included per-
centage achieving their individual FBG target,
time to FBG target, change in FBG, change in
insulin dose and hypoglycemia. Users were
stratified into high ([3 days per week), moder-
ate ([1– B3 days per week), and low (B1 day per
week) MDC usage groups.
Results: The analysis included 2517 active
MDC users. Approximately 49% of users had
high MDC usage. Overall, 44% of users across all
usage frequencies achieved their individual FBG
target. High MDC use was associated with sig-
nificantly better FBG target achievement and
less time to FBG target versus moderate- and
low-usage groups (pB0.01 for all). Insulin dose
change was significantly greater in the high-
versus moderate-usage group (p=0.01). There
was no significant difference in hypoglycemia
incidence among MDC usage groups (12%–16%
of users in any usage group).
Conclusions: More frequent MDC usage was
associated with better FBG outcomes without
increased hypoglycemia risk.

Keywords: Glycemic control; Mobile appli-
cation; Self-management; Type 2 diabetes
mellitus
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Key Summary Points

Why carry out this study?

People living with type 2 diabetes (T2D)
may require basal insulin (BI) therapy.
Optimization of insulin management is
an important aspect of glycemic control

Technological innovations such as
smartphone applications are increasingly
being used to support the optimization of
BI titration; the My Dose Coach (MDC)
smartphone app is designed to help users
with T2D titrate their BI according to an
individualized plan defined by their
healthcare provider (HCP)

This study assessed the impact of
frequency of MDC app use on
achievement of relevant clinical outcomes
(e.g., achievement of fasting blood
glucose target [FBG])

What was learned from this study?

Almost half of MDC active users achieved
their individualized FBG target, with
greater frequency of MDC usage shown to
be associated with positive FBG outcomes
but not with any increase in
hypoglycemia incidence

These results indicate that digital tools to
support basal insulin titration could be
useful to both people with diabetes and
HCPs in diabetes management in terms of
achieving better glycemic control with no
increased risk of hypoglycemia

INTRODUCTION

Glycemic control is essential for preventing
microvascular complications in people with
diabetes [1, 2], but despite the variety of effica-
cious therapies available many people with
diabetes still experience difficulty in reaching
their glycemic targets [3]. Key challenges to

achieving glycemic control include fear of
hypoglycemia (which may impact on patient
adherence to insulin dosing regimen), clinical/
therapeutic inertia, lack of patient education
and limited availability/affordability of diabetes
treatment [3–9]. In those people with type 2
diabetes (T2D) who require basal insulin (BI)
therapy, such challenges may lead to delayed
initiation of BI, inadequate titration and failure
to adhere to prescribed BI treatments, which
could negatively impact the achievement of
glycemic targets [3, 10].

Optimization of BI titration is an important
aspect of glycemic management and may
include the use of individualized glucose targets
and/or dose plans that are simple to follow (for
both the person with diabetes and the
healthcare provider) [11, 12]. However, the
combination of more complex, individualized
management approaches and the increasing
numbers of people with T2D globally has placed
an increasing burden on healthcare
professionals (HCP) in terms of time pressure, as
they are increasingly required to convey/con-
sider a variety of issues relevant to treatment
during a relatively short appointment time [13].
There is consequently a need for technological
innovations that can support patients in initi-
ating and/or titrating their BI and reduce the
management burden for HCPs.

Contemporary diabetes technologies
include flash/continuous glucose monitoring
(CGM), closed-loop systems (involving inte-
gration of a CGM device and insulin pump),
smart insulin pens and motivational smart-
phone applications [14]. The use of such
technologies may be even more relevant in sit-
uations such as the COVID-19 pandemic, dur-
ing which access to healthcare providers has
been more challenging. In this unprecedented
period, the need for and utility of virtual/tele-
consultations and diabetes technology for dis-
ease management has become increasingly
apparent [15, 16].

My Dose Coach (MDC) is a US Food and
Drug Administration-approved digital smart-
phone application compatible with iOS 10.0
and above or Android version 5.0 and above
designed to help users with T2D titrate their BI,
based on individualized titration plans provided
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by their physician [17–20]. MDC combines a
web portal where HCPs define a long-acting BI
titration plan and a smartphone application
that provides dose and titration recommenda-
tions to patients based on their fasting blood
glucose (FBG) and hypoglycemia data [21]. Prior
real-world data has indicated that use of the
MDC application could help people with T2D to
titrate their BI and achieve their fasting blood
glucose (FBG) target [22]. The objective of this
study was to assess the impact of frequency of
MDC use during titration on achievement of
relevant clinical outcomes, such as the
percentage of people reaching their individual
FBG target, time to achievement of FBG target,
mean change in FBG/insulin dose and inci-
dence of hypoglycemia.

METHODS

Study design and population

This retrospective observational cohort analysis
included people with T2D who registered for
MDC between August 1st, 2018, and April 30th,
2020, and received BI; MDC users agreed to
allow their anonymized data to be used retro-
spectively as part of the registration process.
HCPs generated an individualized care plan for
each user, which was uploaded to the MDC app.
Users then recorded FBG in the app as well as
receiving individualized BI dose recommenda-
tions from the app based on their care plan.
Users with an activated care plan and C2 FBG
observations spanning at least 2 weeks were
defined as active users and subsequently
included in analyses. The titration period was
defined as beginning at initial care plan regis-
tration and ending when the user either
reached their FBG target or finished their care
plan. Multiple care plans could be included for a
single individual and were viewed as a contin-
uation of the same titration period, provided
that the activation date of the following care
plan was within 14 days after the end of the
prior care plan. If a patient had multiple
titration periods, only the first titration period
was considered in the analysis.

Outcomes

Study outcomes included the percentage of
users achieving FBG target and time to
achieving FBG target. Change in FBG and
insulin dose in all users were also recorded, as
was occurrence of hypoglycemia (defined as
FBG below the HCP-defined hypoglycemia cut-
off as per the titration plan) in those users who
achieved FBG target. Users who logged C3
consecutive FBG measurements within their
prescribed FBG target range (pre-specified by the
HCP during care plan creation) were defined as
reaching titration target. Outcomes were
considered by MDC usage group (i.e., high
[[3 days per week], moderate [[1– B3 days per
week], and low [B1 day per week]).

Data analysis

Results were described using descriptive statistics,
with number and percentage for categorical vari-
ables and means with standard deviation (SD)/
medians with interquartile ranges for continuous
variables. MDC usage was stratified by titration
duration (B4 weeks/[4 weeks). Duration of titra-
tion was defined as the period of time between
activation of first care plan and end of titration
(i.e., the earliest date at which the patient reached
their FBG target or last reported care plan activa-
tion date/deactivation date of previous care plan).
The percentage of users achieving FBG target was
analyzed using the Chi-square test for trend (i.e., a
linear trend in the percentage of users achieving
FBG target across MDC usage groups), and Fisher’s
exact test was used to analyze the association
between MDC use and achieving FBG target. For
those users who achieved FBG target, a two-sam-
ple t-test was used to analyze time to target
according to MDC usage level. Mean change in
FBG between different app usage groups was
analyzed using a linear regression model and
controlled for initial FBG value, while mean
change in insulin dose between app usage groups
was analyzed using a two-sample t-test. Hypo-
glycemia incidence for those achieving FBG target
was examined using a Chi-square test for trend
(i.e., a linear trend in hypoglycemia incidence
across MDC usage groups) and a Fisher’s exact test

Diabetes Ther (2022) 13:983–993 985



for association between MDC use and
hypoglycemia.

RESULTS

Study participants

A total of 7134 people with T2D registered with
MDC between August 1st, 2018, and April 30th,
2020 (Fig. 1). Of these, 4553 had C1 activated
care plan during the analysis period and did not
switch BI. A total of 2517 users had C2 FBG
measurements that had been entered into the
MDC app on or after the care plan activation date
and spanned a 2-week period. Of the 2517 active
users, 2137 (84.9%) were from India, 309 (12.3%)
in Mexico and 71 (2.8%) in Colombia.

Baseline Characteristics

Overall, the mean age of active users was
52.8 years; the majority (78.4%) were aged
between 26 and 64 years (Table 1). Approxi-
mately half of all users (48.6%) were stratified
into the high-usage group ([3 days per week),
while 24.9% and 26.5% were stratified into the
moderate- ([1– B3 days per week) and low-
(B1 day per week) usage groups, respectively.
Age, weight and sex distribution were equally

represented among users irrespective of usage
level (Table 1). Overall, approximately 60% of
users received Gla-100 while 40% received Gla-
300. A larger percentage of users (46.7%) in the
high-usage group received Gla-300 compared
with the moderate- or low-usage groups (34.2%
and 36.8% respectively). Shorter titration dura-
tion was observed for the high-usage group
compared with the moderate- or low-usage
groups.

FBG Target Achievement

Overall, 1108 (44.0%) participants achieved
their FBG target (Supplementary material;
Table S1). Of the remainder, 652 (25.9%) were
still titrating their BI and 757 (30.1%) had
stopped using MDC at end of titration. When
stratified by age group, approximately half of all
users aged 26–49, 50–64 and C65 years
(43.5%–46.2%) met their FBG target; con-
versely, only 21.9% of users aged B25 years met
their FBG target by study end. Overall, MDC
users achieved a mean (SD) FBG reduction of
40.4 (74.7) mg/dl. The extent of FBG reduction
was greater for users who had achieved FBG
target (-45.2 mg/dl) compared with those who
were still titrating (-36.2 mg/dl) or had stopped
using MDC altogether (-37.1 mg/dl; Table S2).
More frequent MDC use was associated with

Fig. 1 Study disposition. FBG fasting blood glucose, MDC My Dose Coach
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significantly better FBG target achievement
(75.1% in the high-usage group vs. 26.4% and
3.7% in the moderate- and low-usage groups,
respectively [p\0.01]; Fig. 2). This trend was
consistent regardless of titration duration (i.e.,
shorter duration [B4 weeks] or longer duration
[[4 weeks]).

Time to FBG Target Achievement
by Frequency of MDC Usage

Users in the high-usage group took the shortest
time to achieve FBG target versus moderate- and
low-usage groups (14.9 days vs. 25.1 days and
36.8 days respectively; pB0.01 for both com-
parisons; Fig. 3). The observed association

Table 1 Participant characteristics by MDC usage

Characteristic All users
(N = 2517)

High usage
(n = 1223)

Moderate usage
(n = 626)

Low usage
(n = 668)

Percentage of all users, % 100 48.6 24.9 26.5

Age in years

Mean (SD) 52.8 (13.4) 53.1 (13.6) 52.0 (13.7) 53.3 (12.8)

Median (IQR) 54 (18) 54 (17) 53 (19) 54 (17)

Age groupa, n (%)

B25 65 (2.6) 29 (2.4) 21 (3.4) 15 (2.2)

26–49 864 (34.3) 424 (34.7) 222 (35.5) 218 (32.6)

50–64 1109 (44.1) 531 (43.4) 267 (42.7) 311 (46.6)

C65 478 (19.0) 238 (19.5) 116 (18.5) 124 (18.6)

Male sex, n (%) 1380 (54.8) 679 (55.5) 333 (53.2) 368 (55.1)

Weight in kgb, n (%)

B60 582 (23.1) 252 (20.6) 155 (24.8) 175 (26.2)

61–70 727 (28.9) 333 (27.2) 184 (29.4) 210 (31.4)

71–80 620 (24.6) 313 (25.6) 143 (22.8) 164 (24.6)

81–90 350 (13.9) 176 (14.4) 94 (15.0) 80 (12.0)

91–100 146 (5.8) 81 (6.6) 34 (5.4) 31 (4.6)

[100 81 (3.2) 59 (4.8) 14 (2.2) 8 (1.2)

Medication usec

Insulin glargine 100 IU/ml 1485 (59.0) 651 (53.2) 412 (65.8) 422 (63.2)

Insulin glargine 300 IU/ml 1031 (41.0) 571 (46.7) 214 (34.2) 246 (36.8)

Titration duration, days

Mean (SD) 43.3 (49.9) 19.7 (26.2) 46.6 (47.7) 83.4 (58.1)

Median (IQR) 28 (46) 11 (23) 28 (38) 72 (77)

IU international units, IQR interquartile range, SD standard deviation
aAge data not available for one participant
bWeight data not available for 11 participants
cOne participant received insulin degludec 100 U/ml
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between MDC usage and time to FBG target
achievement was consistent irrespective of
titration duration (i.e., B4 weeks or[4 weeks).
Mean time to FBG target achievement (all usage
groups) ranged from 8.5 to 12.7 days for users
with a titration duration of B4 weeks and from
51.9 to 72.8 days for users with a titration
duration of[4 weeks.

Change in FBG by Frequency of MDC
Usage

High-usage was associated with a greater
reduction in FBG versus moderate and low
usage (p\0.01 for both; Fig. 4). The mean

treatment difference in FBG reduction
was -4.7 mg/dl between the high and moderate
groups and -14.4 mg/dl between the high- and
low-usage groups (p=0.01 for both). As before,
this association was consistent irrespective of
titration duration (i.e., B4 weeks or[4 weeks).

Change in Insulin Dose by Frequency
of MDC Usage

The majority of users reported at least one
insulin dose during the study period (94.6% of
the high-usage group, 86.9% of the moderate-
usage group and 77.8% of the low-usage group).
Among all users, the extent of insulin dose

Fig. 2 FBG target achievement by MDC usage and stratified by titration duration. FBG fasting blood glucose, MDC My
Dose Coach

Fig. 3 Time to FBG achievement by MDC usage and stratified by titration duration. FBG fasting blood glucose, MDC My
Dose Coach, SD standard deviation
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change was significantly greater in the high-
usage group compared with the moderate-usage
group (p=0.01) and did not achieve statistical
significance versus the low-usage group (p=0.08;
Figure S1). Insulin dose change was consistently
statistically significantly higher in the high-
usage group versus the moderate- and low-usage
groups, respectively for titration duration B4
or[4 weeks (Figure S1).

Hypoglycemia

Of the 44.0% of users who achieved their FBG
target (n=1108), 12.9% (n=143) experienced
hypoglycemia events. There was no significant

difference in hypoglycemia incidence among
MDC usage groups (12.3%, 16.4% and 12.0% of
users in high-, moderate- and low-usage groups,
respectively; p[0.29 for all). There was no sig-
nificant difference in hypoglycemia incidence
among MDC usage groups in patients with
titration duration B4 weeks (10%, 11% and 7%
of users in high-, moderate- and low-usage
groups, respectively; p=0.87) and[4 weeks
(28%, 33% and 20% of users in high-, moderate-
and low-usage groups, respectively p=0.73). No
significant association was found between
insulin dose and incidence of hypoglycemia.

DISCUSSION

In this real-world study of 2517 people with
T2D in India, Mexico and Colombia, almost
half of MDC active users achieved their indi-
vidualized FBG target. Frequency of MDC usage
was a key predictor of positive FBG outcomes,
including higher rates of target achievement,
shorter time to target, greater reduction in FBG
and greater change in insulin dose, without any
observed increase in hypoglycemia.

The percentage of users in the high-usage
group who achieved FBG target was almost
three times higher than that observed in the
moderate-usage group and almost 19 times
higher than that observed in the low-usage
group (75.1% vs. 26.4% and 3.7%, respectively),
while time to FBG target achievement was
10 days shorter with high versus moderate
usage and was almost 22 days shorter for high
versus low usage (both p=0.01). A similar trend
in time to achieve FBG target was observed
when stratified by length of titration B4 weeks
and[4 weeks, with the shortest time in the
high-usage group; however, time to FBG target
achievement was shorter for all usage groups in
the shorter titration length cohort versus the
longer titration length cohort for (8.5–12.7 days
vs. 51.9–72.8 days, respectively).

As well as reducing time to FBG target, high
MDC usage was also associated with greater
reductions in FBG versus the other usage
groups, both overall and stratified by titration
duration. These improvements in FBG out-
comes may reflect the observed changes in

Fig. 4 FBG change by MDC usage groups: A overall and
stratified by titration duration (B B4 weeks;
C [4 weeks). FBG fasting blood glucose, MDC My Dose
Coach, SD standard deviation
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insulin dose, as a significantly greater increase
in insulin dose was observed for high versus
moderate usage in the overall population and
for high- versus moderate- and low-usage
groups when stratified by titration time.
Reassuringly, none of these positive clinical
outcomes (particularly change in insulin dose)
were accompanied by any significant increase in
the incidence of hypoglycemia, either overall or
stratified by titration duration. As noted above,
the impact of MDC usage frequency was con-
sistent across outcomes, regardless of titration
duration. However, it should be noted that the
majority of the high-usage group had a titration
duration less than 4 weeks and that users with a
shorter titration duration were more likely to
achieve their FBG goal. The results presented
here suggest that use of the MDC application
may allow users to feel more at ease with
managing their own treatment and provide
them with greater confidence in optimizing
their BI titration with the ongoing support of
their HCP. Use of this application may therefore
equip users to overcome known challenges to
achieving glycemic control, particularly since
increased MDC use was not associated with any
increased risk of hypoglycemia.

The data from this study are consistent with
results from studies of other mobile applications
supporting BI titration in T2D; improvements
in HbA1c measurements and HbA1c target
achievement were reported in a Chinese study
that examined the use of a mobile app to
support insulin self-management and titration
in people with T2D [23]. The mobile app pro-
vided information on various aspects of dia-
betes self-management, including dose
titration, blood glucose monitoring, hypo-
glycemia, diet and exercise, with titration rec-
ommendations based on the Chinese Diabetes
Society Guidelines [23]. After 3 and 6 months of
use, mean HbA1c was reduced by approximately
1.0% from a baseline value of 8.3%, and the
percentage of patients achieving HbA1c targets
increased from 24% at baseline to 67% at
6 months. Similarly, FBG was reduced by
approximately 17 mg/dl after 3 and 6 months of
use from a baseline of 144 mg/dl [23]. Interest-
ingly, there appeared to be no increase in
insulin dose from baseline to 6 months (mean

0.23 U/kg at both time points), suggesting that
patients may have benefitted from the diet and
exercise information provided by the applica-
tion and thus avoided unnecessary insulin dose
adjustments [23]. Another trial (the TeleDiab 2
study) compared the impact of two telemoni-
toring systems (a simple interactive voice
response system [IVRS] that provided titration
information and the Diabeo-BI application,
which provided basal insulin calculation, tele-
monitoring and teleconsultations) versus stan-
dard care in optimization of BI initiation in
people with inadequately controlled T2D [24].
Both the IVRS and mobile app approaches were
shown to improve glycemic control versus
standard care (HbA1c reduction of 0.5% with
IVRS and 0.6% with Diabeo-BI; p B 0.002 vs.
standard care control for both), with no addi-
tional hypoglycemia risk [24]. While both of
these studies support the clinical effectiveness
of mobile apps to support BI dosing, another
key goal of such technologies is to reduce the
time burden on HCPs. This time-saving poten-
tial is supported by other studies, with one
reporting a 55% decrease in time spent on
insulin dose adjustments by certified diabetes
educators when supported by a mobile appli-
cation compared with conventional methods
(i.e., weekly adjustment of insulin doses
through telephone contact, based on C3 daily
glucose readings) [25]. Therefore, such approa-
ches may be of utility to people with diabetes
and HCPs alike.

When interpreting the results of the cur-
rent study, the following points should be
considered. FBG goals were individualized
according to the treating physician, so the per-
centage of participants achieving their FBG goal
could be affected by differences in how strict or
lenient HCPs were in setting personal FBG tar-
gets for MDC users. FBG baseline readings may
influence titration duration, as users with a high
FBG at baseline may take longer to achieve their
FBG target; as shown, shorter titration length
was associated with an improved likelihood of
achieving FBG targets. Selection criteria for
patient records did not specify whether patients
could have prior experience of insulin or not;
therefore, results shown likely include both
previously insulin-naı̈ve populations and
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insulin pre-treated individuals who switched to
a different insulin. It is also worth noting that
not all people with T2D will have access to
smartphone devices in a real-life clinical setting,
which may limit the number of patients who
may be able to use MDC.

The strengths of this study include the high
number of participants (n[2000) and the fact
that it was conducted according to real-world
clinical practice. These results are consequently
readily applicable to countries that have a high
burden of T2D and may benefit from techno-
logical solutions to relieve the burden on HCPs
of actively managing patients’ insulin titration
requirements. Study limitations include the
retrospective study design, which limits the
inferences that can be made, and the lack of
data on baseline HbA1c, duration of diabetes
and user compliance with physician recom-
mendations. Also, one third of users stopped
using MDC, but it is unclear whether these users
stopped BI treatment or only ceased to use the
MDC app. Finally, the positive results reported
here for MDC use will need to be integrated
with further data to better understand the
impact of MDC on glucose control and lives of
people with diabetes.

CONCLUSIONS

In summary, more frequent usage of the MDC
app was associated with better FBG outcomes
and no increased risk of hypoglycemia. The
latter point (in combination with improved
glycemic control) is particularly encouraging
and should help to reassure patients who might
be anxious about insulin initiation for this
reason [10, 26]. These results indicate that dig-
ital tools to support basal insulin titration could
be useful to both people with diabetes and HCPs
in diabetes management in terms of achieving
better glycemic control.
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