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A retrospective, observational study using an online survey to describe glycemic metrics, severe
hypoglycemic events, and impaired awareness of hypoglycemia in individuals with type 1 diabetes

Conclusion: Despite use of currently available advanced diabetes technologies, a high proportion of people with type 1 diabetes do not
achieve glycemic targets and continue to experience SHEs and IAH, suggesting an ongoing need for improved treatment strategies

Total survey sample (N = 2,044)
Answered ≥1 type 1 diabetes-related survey question

and reported CGM use status

Non-CGM users
n = 169

CGM users
n = 1,875

CGM + AID
n = 953

CGM + pump
n = 1,536

CGM + MDI
n = 339

Pump
n = 72

MDI
n = 97

Survey participants Participant demographics Key results

Participants were aged 18 years and older from the T1D Exchange Registry/
online community

AID, automated insulin delivery; BMI, body mass index; CGM, continuous glucose monitoring; HbA1c, hemoglobin A1c; IAH, impaired awareness of hypoglycemia; MDI, multiple daily injections; SHE, severe hypoglycemic event

Only 57.7% of all respondents
reported achieving target HbA1c <7%

~20% of all respondents reported having
≥1 SHEs in past 12 months including CGM
users (16.6% of AID users, 19% of pump
users, and 23% of MDI users)

12% of respondents had ≥2 SHEs
in previous 12 months

Approximately one-third of all respondents
reported IAH in past 12 months,
regardless of CGM or AID usage

26.3 (15.3) years
Mean (SD)
duration

since diagnosis 

27.7 (6.2) kg/m2Mean
(SD) BMI

6.9% (1.1%)Mean (SD)
overall HbA1c

White
95.4%

Female
72.1%

49.7 (33.1) units
Mean (SD)
daily insulin
dose

43.0 (15.6) years
Mean (SD) age

ARTICLE HIGHLIGHTS

� Why did we undertake this study?
Many individuals with type 1 diabetes do not reach clinical targets.

� What is the specific question(s) we wanted to answer?
Advancements in insulin delivery and diabetes monitoring have improved type 1 diabetes disease management, but the impact of these technologies
on achieving glycemic targets and frequency of severe hypoglycemic events and impaired awareness of hypoglycemia remains unclear.

� What did we find?
This study showed that despite use of advanced diabetes technologies, individuals with type 1 diabetes continue to experience severe
hypoglycemic events and impaired awareness of hypoglycemia.

� What are the implications of our findings?
These results suggest that novel type 1 diabetes management methods should continue to be explored.
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OBJECTIVE

To determine how diabetes technologies, including continuous glucose monitoring
(CGM) and automated insulin delivery (AID) systems, impact glycemic metrics, preva-
lence of severe hypoglycemic events (SHEs), and impaired awareness of hypoglyce-
mia (IAH) in people with type 1 diabetes in a real-world setting within the U.S.

RESEARCH DESIGN AND METHODS

In this retrospective, observational study with cross-sectional elements, participants
aged $$18 years were enrolled from the T1D Exchange Registry/online community.
Participants completed a one-time online survey describing glycemic metrics, SHEs,
and IAH. The primary objective was to determine the proportions of participants
who reported achieving glycemic targets (assessed according to self-reported hemo-
globin A1c) and had SHEs and/or IAH. We performed additional subgroup analyses
focusing on the impact of CGM and insulin delivery modality.

RESULTS

A total of 2,074 individuals with type 1 diabetes were enrolled (mean ± SD age
43.0 ± 15.6 years and duration of type 1 diabetes 26.3 ± 15.3 years). The majority
of participants (91.7%) were using CGM, with one-half (50.8%) incorporating AID.
Despite high use of diabetes technologies, only 57.7% reported achieving glyce-
mic targets (hemoglobin A1c <7%). SHEs and IAH still occurred, with ����20% of re-
spondents experiencing at least one SHE within the prior 12 months and 30.7%
(95% CI 28.7, 32.7) reporting IAH, regardless of CGM or AID use.

CONCLUSIONS

Despite use of advanced diabetes technologies, a high proportion of people with
type 1 diabetes do not achieve glycemic targets and continue to experience SHEs
and IAH, suggesting an ongoing need for improved treatment strategies.

Type 1 diabetes affects more than 8.7 million people globally (1). For more than
100 years exogenous insulin therapy has been considered the standard of care for
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people with type 1 diabetes. The objective
of type 1 diabetes treatment has been to
maintain blood glucose concentrations
within a specified range to achieve glyce-
mic targets with glucose levels as close as
possible to the reference range in those
without diabetes (2–5). Despite the best
efforts of individuals with diabetes and
their care teams, many people with type 1
diabetes remain unable to reach glycemic
targets, with an estimated one in four
meeting the American Diabetes Associa-
tion/European Association for the Study of
Diabetes consensus target goal of hemo-
globin A1c (HbA1c) <7%. While lower
HbA1c targets should be set for those in
whom they can be safely used, a recent
global study of nearly 4,000 individuals
with type 1 diabetes reported that a tar-
get of <6.5% was set for only �5% of in-
dividuals studied (6).

Exogenous insulin has a narrow thera-
peutic window, and an excess of insulin
relative to physiologic requirements can
result in hypoglycemia (2,5,7). If untreated,
severe hypoglycemic events (SHEs), events
that require assistance from another indi-
vidual to provide rescue from the event,
can result. SHEs have been associated with
loss of consciousness, collapse, seizure, in-
jury, and even death (7,8). Recurring SHEs
lead to a decrease in quality of life, as well
as increased morbidity and mortality (8).
Importantly, the occurrence of SHEs has
also been linked to a higher risk for falls,
hospitalization, cardiovascular events, de-
pression, and death in people with type 1
diabetes (9–11). It has been estimated that
4–10% of all deaths in people with type 1
diabetes are attributable to SHEs (12,13).

Recurrent hypoglycemic events can
lead to a reduction in counterregulatory
hormone responses resulting in impaired
awareness of hypoglycemia (IAH) (14).
IAHmay be reversed with strict avoidance
of hypoglycemic (15). It has been esti-
mated that IAH occurs in up to 40% of
people with type 1 diabetes (8,16–19)
and is associated with a three- to sixfold
increase in the risk of SHEs (16,18).

Advances in diabetes management
technologies, including continuous glu-
cose monitoring (CGM) and automated
insulin delivery (AID) systems (such as
hybrid closed loop systems), have im-
proved clinical management of type 1
diabetes (20). Clinical trials have dem-
onstrated that CGM and AID systems
can increase time in target glucose range
of 70–180 mg/dL and lead to lower HbA1c

levels, while concomitantly reducing the
frequency of hypoglycemia (20). As a re-
sult, CGM and other technologies are
now recognized as standard of care for
people living with type 1 diabetes. How-
ever, the impact of these diabetes tech-
nologies on the frequency of SHEs and
IAH, and achievement of glycemic tar-
gets, in real-world settings is unclear.

In this study, we characterize the self-
reported prevalence of SHEs and IAH in
individuals with type 1 diabetes according
to use of CGM and/or insulin pumps, in-
cluding AID systems, while concurrently
assessing glycemic metrics using self-
reported HbA1c.

The primary study objectives were to
estimate 1) glycemic metrics as well as
the proportion of participants meeting
glycemic targets (i.e., self-reported HbA1c
<7%), 2) the proportion of participants
reporting SHEs and the frequency of
SHEs, and 3) the proportion of participants
with IAH (as assessed with modified Gold
score) across the use of different diabetes
management approaches and technologies.

RESEARCH DESIGN AND METHODS

Study Design
This was an observational, retrospective
study with cross-sectional elements. An
online survey was used for description of
glycemic metrics, SHEs, and IAH in adults
with type 1 diabetes, with stratification
by glucose monitoring (CGM vs. non-
CGM) and insulin delivery method (multi-
ple daily injections [MDIs], conventional
pump, or AID systems) (Fig. 1 and Supple-
mentary Table 1). Use of AID was desig-
nated based on participant’s indication of
using an insulin pump with a hybrid closed

loop mode. Participants were enrolled
from the T1D Exchange Registry (21,22)
and T1D Exchange online communities
and were asked to complete a one-time
survey via the online platform Qualtrics
(Supplementary Material).

Eligible participants were aged$18 years
and had a diagnosis of type 1 diabetes for
$2 years. Participants were willing and
able to provide informed consent, re-
spond to survey questions in English, and
were residents of the U.S. The subset of
participants who contributed CGM data
were currently using CGM, had data avail-
able for $3 months before enrollment,
and had used CGM for$5 days per week
in the 3 months prior to enrollment. Those
not eligible included women who were
currently pregnant or who had given birth
in the previous 12 months and individuals
who were enrolled in an interventional
clinical study.

The study was conducted in accordance
with the current Guidelines for Good
Pharmacoepidemiology Practices and in
accordance with local applicable laws and
regulations and underwent institutional
review board approval before implemen-
tation of any study procedures. Prior to
providing Web-based consent, eligible
participants received information regard-
ing the purpose and potential benefits/
risks of this study; participants then pro-
vided Web-based consent authorizing the
use and disclosure of personal health in-
formation as described in the informed
consent form.

Study Procedures and Assessments
Participants provided demographic
data, baseline clinical characteristics, and

Total survey sample (N = 2,044)
Answered ≥1 type 1 diabetes-related survey question and reported CGM use status

Non-CGM users
n = 169

CGM users
n = 1,875

CGM + AID
n = 953

CGM + pump*
n = 1,536

CGM + MDI
n = 339

MDI
n = 97

Pump
n = 72

Figure 1—Study schema: observational, cross-sectional study with enrollment of adults (aged
$18 years) with a diagnosis of type 1 diabetes for$2 years from the T1D Exchange Registry or online
communities. *CGM1 pump subgroup includes participants who used CGM and conventional pumps
(n = 574), thosewith unknown pump type (n = 9), and thosewho used CGMandAID pumps (n = 953).
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information on CGM use and insulin deliv-
ery method through responses to ques-
tions in an online survey. The survey was
created by a multidisciplinary team of ex-
perienced diabetes experts. The value and
timing of participants’ most recent HbA1c
measurements were self-reported and data
on measurements were excluded from
HbA1c summaries if obtained >12 months
prior to the survey. Glycemic targets were
self-reported HbA1c <7.0% and a lower
goal of <6.5%. SHEs and IAH were as-
sessed through responses to the corre-
sponding survey question. SHE data were
collected through patient responses to the
question, “In the past 12 months, how
many times did you experience low blood
sugars that you were unable to treat your-
self and needed help from others?”. IAH
was assessed using themodified Gold score
(14). Response options were based on a
7-point Likert scale (Supplementary Material)
and ranged from 1 (always aware) to 7
(never aware). A score of $4 indicated
IAH in line with published survey use (14).

Statistical Analyses
The study aim was to enroll �2,000 par-
ticipants with the expectation that 50%
of participants would provide CGM data.
Assuming a 10% rate of missing data, a
sample size of 900 participants would
produce a two-sided 95% CI with a half-
width of no more than 3.3% for the pri-
mary outcomes of glycemic metrics, SHEs,
and IAH.This level of precision was consid-
ered appropriate for descriptive statistics
of primary outcome measures for CGM
and non-CGM users.
The total survey sample, which was

used for summarizing survey data, was
defined as all individuals who completed
at least one diabetes-related survey ques-
tion and reported CGM use and insulin
delivery method.
All analyses were descriptive and no

statistical hypothesis testing was per-
formed. Continuous variables were sum-
marized with the number of participants,
mean, SD, median, interquartile range,
and minimum and maximum values. Cat-
egorical variables were summarized with
the number and proportion of partici-
pants. Summary statistics and 95% CIs are
reported. Comparisons were performed
post hoc based on status of overlapping
95% CIs.
Summary data are reported for the

overall participant sample and for cohorts

based on CGM use and insulin delivery
method: non-CGM users (both MDI and
pump users; cohorts combined in analyses
due to relative size of cohorts) and CGM
users utilizing MDI (CGM1 MDI), conven-
tional insulin pumps (CGM 1 pump), or
AID systems (CGM1 AID).

Data and Resource Availability
Summary data might be made available
on reasonable request via e-mail to the
lead and corresponding authors.

RESULTS

Participant Disposition and Baseline
Characteristics
The study was conducted between
10 February 2021 (date first participant
signed informed consent) and 14 April
2021 (date last participant completed sur-
vey). Overall, 2,044 participants answered
$1 type 1 diabetes–related question and
reported CGM use status (Fig. 1).

Participant demographic and baseline
clinical characteristics are shown in Table 1.
Mean ± SD participant age was 43.0 ±
15.6 years for the total survey sample.
The majority of participants were female

(72.1% [n = 1,474]) andWhite (95.4% [n =
1,949]), with participants enrolled from
the U.S. Mean ± SD time since diagnosis
of type 1 diabetes was 26.3 ± 15.3 years.
Of the total participants within the study,
1,875 (91.7%) were CGM users; 50.8%
(953 of 1,875) of the CGM users used an
AID system and 30.6% (574 of 1,875)
used a conventional insulin pump. In the
total survey sample, 2,029 (99.3%) partic-
ipants had health insurance and 1,591
(77.8%) had private health insurance.
Among all survey participants, the most
recent mean ± SD self-reported HbA1c
was 6.9% ± 1.1%.

Glycemic Metrics
Participant-reported mean HbA1c values
were 6.8% (95% CI 6.8, 6.9) for CGM users
and 7.5% (95% CI 7.3, 7.8) for non-CGM
users, respectively. Overall, 59.6% (95% CI
57.3, 61.8) of participants using CGM and
35.5% (95% CI 28.4, 43.3) of those not us-
ing CGMmet the glycemic target of HbA1c
<7%.

While nearly 40% of CGM users did not
reach the target HbA1c (<7%), this pro-
portion varied by insulin delivery modality

Table 1—Participant demographics and background characteristics

Total survey sample, N 2,044

Age, years 43.0 ± 15.6

Age $65 years 250 (12.2)

Female 1,474 (72.1)

White 1,949 (95.4)

Hispanic or Latino 100 (4.9)

Have health insurance 2,029 (99.3)

Have private health insurance 1,591 (77.8)

BMI, kg/m2* 27.7 ± 6.2

Underweight (<18.5) 22 (1.1)
Normal weight (18.5–24.9) 794 (38.8)
Overweight (25–29.9) 646 (31.6)
Obese ($30) 567 (27.7)

Duration since diagnosis, years 26.3 ± 15.3

Total daily dose of insulin, units/day 49.7 ± 33.1

Total daily dose of insulin/weight, units/kg/day 0.6 ± 0.3

Overall HbA1c† 6.9 ± 1.1

CGM users 1,875 (91.7)

CGM 1 MDI 339 (16.6)
CGM 1 pump 574 (28.1)‡
CGM 1 AID 953 (46.6)‡

Data are means ± SD or n (%) unless otherwise indicated. *Height and weight were reported by
2,029 survey participants, with missing values for 15 participants. †HbA1c was self-reported by 1,975
participants within the past 12 months. ‡Nine CGM users included in total with pump type unknown.
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used, ranging from 35.6% for those on an
AID system to 48.3% for those using MDI
(Supplementary Table 2). Only 35.7% of
CGM users reached an HbA1c value of
<6.5% compared with 20.6% of non-CGM
users (Supplementary Table 2).

SHEs
Among all participants,�20% reported at
least one SHE in the previous 12 months,
with 7.8% (95% CI 6.1, 9.5) reporting one
SHE and 12.0% (95% CI 10.4, 13.8) report-
ing two or more SHEs over that period
(Fig. 2A). Overall, more than one SHE was
reported by 10.8% (95% CI 9.1, 12.6) of
CGM users and by 25.4% (95% CI 18.9,
33.1) of those who did not use CGM. The
proportion of participants with at least
one SHE was 16.6% for those using an
AID system, 19.0% for those with conven-
tional pumps, and 23.0% for those using
MDI (Fig. 2B). SHE data were not available
for 26 (1.3%) participants.

IAH
Based on modified Gold score, the pro-
portion of all participants with IAH was
30.7% (95% CI 28.7, 32.7). The proportion
of participants with IAH in the group who
did not use CGM was 26% (95% CI 20.0,
33.1) compared with 31.1% (95% CI 29.0,
33.2) in the group who used CGM. Preva-
lence of IAH based on insulin delivery
method was 30.3% (95% CI 27.5, 33.3)
for participants using CGM 1 AID, 33.4%
(95% CI 29.7, 37.4) for those using CGM1
pump, and 28.6% (95% CI 24.1, 33.6) for
those using CGM1MDI (Fig. 2C).

SHEs and IAH in Combination
SHEs with IAH occurred in the survey
sample despite the high penetration of
advanced diabetes technologies (Fig. 3).
The proportions of participants with at
least one SHE and IAH were 7.8%, 9.9%,
and 11.2% in the CGM 1 AID, CGM 1
pump, and CGM 1 MDI groups, respec-
tively. In focusing on those with two or
more SHEs and IAH, the proportions of
participants were 4.7%, 6.6%, and 8.6%
in the CGM 1 AID, CGM 1 pump, and
CGM 1 MDI groups.

CONCLUSIONS

In this observational, retrospective study,
online survey data obtained from a cohort
of 2,044 adults with type 1 diabetes
yielded information on the prevalence of
SHEs and IAH, along with an assessment

of achievement of glycemic targets, in
people using different diabetes man-
agement tools and technologies. Over-
all, >90% participants used CGM, with
roughly one-half of the CGM users also us-
ing AID and <20% using MDI. With the
vast increase in technology use among
people living with diabetes, our cohort
provides a unique opportunity to evaluate
how effective these technologies can be
in a real-world setting with respect to
achieving glycemic targets and frequency
of SHEs. Not surprisingly, the use of more
advanced technologies was associated
with a numerically greater proportion of
respondents achieving glycemic targets.
Yet, despite the use of even the most ad-
vanced systems, specifically AID systems,
16.6% of participants reported an SHE epi-
sode in the previous year. Furthermore,
IAH was still present in participants who
used CGM and/or AID. Therefore, even
with the “best” available therapies, hypo-
glycemia remains a significant problem for
people with type 1 diabetes.

Recent guidelines recommend CGM as
a first-line approach in the early manage-
ment of type 1 diabetes (23). Further-
more, clinical trials and a growing number
of real-world studies have shown the ben-
efits of CGM use for glycemic control and
rates of hypoglycemia among people with
diabetes treated with insulin therapy (24).
Results of a recent randomized trial by
Laffel et al. (25) demonstrated a small but
significant improvement in glycemic met-
rics when adolescent and young adult par-
ticipants with type 1 diabetes used CGM
compared with self-monitoring of blood
glucose. Similarly, in a randomized trial
where CGM was compared with self-
monitoring of blood glucose in older
adults, aged $60 years, the CGM group
had a small, statistically significant re-
duction in hypoglycemia (26). Although
these data show clear benefits through im-
plementation of CGM in broad populations,
a contingent of individuals with type 1 dia-
betes remain who continue to endure chal-
lenges in achieving clinical goals.

In the current study, glycemia, as as-
sessed according to participant-reported
HbA1c values from the past year, was used
to help to evaluate the impact of CGM
and insulin delivery technologies on the
participants’ management of type 1 dia-
betes. Although more CGM than non-
CGM users met the HbA1c target of<7%,
there remained 40.4% of CGM users who
were unable to meet this HbA1c target.

The proportion of participants who
achieved HbA1c of <7% was numerically
higher among those who used AID com-
pared with those who used other tech-
nologies; however, a notable proportion
of participants in all groups were still un-
able to meet glycemic targets. Indeed,
more than one-third of survey respond-
ents using the most advanced diabetes
care technology (i.e., AID) were still un-
able to meet an HbA1c target of<7%. Up-
dated guidelines have highlighted that a
lower HbA1c target should be considered
for those with a low risk of hypoglycemia.
Our survey results show that despite be-
ing a highly engaged group who opted to
respond to the survey, with the vast ma-
jority having private insurance, only a
fraction (34.5%) achieved an HbA1c level
<6.5%.

In addition to a numerically higher
proportion of participants achieving the
HbA1c goal of <7%, a numerically lower
proportion of CGM users reported SHEs
in comparison with non-CGM users.
Overall, one in five participants in the
study reported at least one SHE in the
past year. However, SHEs still occurred in
all participant groups irrespective of dia-
betes technology use (7.8% reporting
one SHE and 12.0% reporting two or
more SHEs), including those using AID.
The proportions of participants reporting
one or more SHEs and two or more SHEs
were numerically higher among partici-
pants with IAH (31.3% and 21.4%, re-
spectively) compared with participants
without IAH (14.9% and 8.0%). There-
fore, there were lower occurrence and
frequency of SHEs among CGM and AID
users, but severe hypoglycemia was still
present. These results are consistent
with those from a previous trial by van
Beers et al. (27) in which severe hypogly-
cemia was reduced but still reported de-
spite CGM use.

With respect to why IAH and SHEs
persist despite the use of diabetes tech-
nology, this finding is likely multifactorial.
Subcutaneously delivered insulin has
a protracted pharmacodynamic profile
inferior to endogenously secreted insulin
(3). Namely, injected insulin cannot “turn
off” as rapidly as it should, and glucose dis-
posal still occurs even when glucose con-
centrations are dropping. Additionally, it is
well documented that patients with type 1
diabetes lose their glucagon response to
hypoglycemia early in the course of the
disease (7). This creates a “perfect storm”
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for hypoglycemia in which patients are still
prone to periods of excess insulin in the
setting of glucagon deficiency and hypogly-
cemia occurs.While CGM and AID systems
help mitigate these issues, they are not

foolproof.The known CGM lag time inmoni-
toring glucose levels can pose a challenge
to a rapid algorithm correction response
(28). Additionally, while AID algorithms
generally help to minimize hyperglycemia

and glucose variability, many individuals
choose to override the systems to further
optimize glycemic control, which often
leads to insulin stacking, increased glucose
variability, and hypoglycemia.
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Figure 2—Proportion of participants in the total survey sample reporting SHEs in the past 12 months (A), one or more and two or more SHEs (B),
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The prevalence of IAH identified in our
study is consistent with ranges reported
in published literature (29). Nearly one-
third of study respondents (30.7%) re-
ported IAH; this proportion was largely
consistent across all analysis subgroups,
independent of technology use. CGM de-
vices are often recommended to individu-
als with IAH to aid their glucose monitoring
and to potentially detect impending hypo-
glycemia (29). Interestingly, the proportion
of respondentswhohad IAHwasnumerically
lower among participants not using CGM
(26.0%) compared with those using CGM
(31.1%). The numerically larger proportion
of IAH reported by CGM users in our study
may reflect CGM being implemented in
these participants for safety reasons due
to prior SHE with IAH, although we can only
speculate as we did not collect information
on timing of CGM initiation in relation
to SHE occurrence. The evidence-based
guidance for management of problem-
atic hypoglycemia includes recommen-
dations for education, technology use,
and possible consideration of b-cell re-
placement when severe hypoglycemia
continues to be concerning and poten-
tially debilitating. Despite using AID, a pro-
portion of respondents in our sample may
still require targeted strategies to further
mitigate hypoglycemia risk, given SHEs in
the past year or classification as having
IAH. Thus, even those using the most ad-
vanced diabetes technologies currently
available could still be considered as po-
tential candidates for b-cell replacement,
where available.

Several limitations of this study should
be considered. Participants who took
part in this survey study were from the
T1D Exchange online community, includ-
ing the T1D Exchange Registry, a cohort
of individuals with type 1 diabetes who
tend to be highly engaged, have a high
degree of technology use, and have his-
torically been shown to be more likely to
achieve glycemic targets (30). Survey re-
spondents were predominantly female
andWhite; however, results of sensitivity
analyses with sex as a stratification fac-
tor were similar to those of the main
analyses (data not shown). Furthermore,
nearly 80% of participants had private in-
surance. As the outcomes of the survey
were based on self-reports, the results
may be subject to recall bias by partici-
pants. Additionally, information on tim-
ing of AID initiation and type of AID was
not included in the survey. Therefore,
whether SHEs occurred during AID treat-
ment is unknown, and subgroup analyses
based on AID type were not conducted. It
should also be noted that individuals using
CGMs and AIDs may potentially overtreat
and/or overreport SHEs due to sensor
alarms. In future studies investigators
should both aim to provide descriptive
analyses and include statistical hypothesis
testing and aim for more diversity among
participants populations within a wider
age-group to account for both pediatric
and older individuals with type 1 diabetes.
The sample included may not fully repre-
sent the general population, globally, as
many individuals with type 1 diabetes do

not have access to a specialist or to the
advanced technologies described within
this study (31). As such, the conclusions
drawn from this sample, a self-selected
group of participants, may not be directly
generalizable to the overall population
with type 1 diabetes, and outcomes
are likely to be even less favorable with
respect to glycemia and rates of severe
hypoglycemia.

Despite high rates of diabetes technol-
ogy adoption among study participants
(92% using CGM and 47% using CGM 1
AID), more than one-third of survey re-
spondents reported not being able to
reach glycemic targets, with up to 20%
having at least one SHE in the past
12 months and 30% having IAH. Given
these results, educational initiatives con-
tinue to be important for all individuals
with type 1 diabetes, and the development
of novel therapeutic options and strategies,
including bihormonal AID systems and
b-cell replacement, will be required to
enable more of these individuals to meet
treatment goals.
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