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Objective. Youth with type 1 diabetes mellitus (T1D) are at risk for experiencing nighttime hypoglycemia, andmany parents report
signifcant anxiety at night regarding glucose management. Limited data exist examining continuous nighttime glucose levels as
a predictor of parent fear of nighttime hypoglycemia. Te present study aimed to examine the relationship between parent fear of
nighttime hypoglycemia and nighttime blood glucose levels as measured by continuous glucose monitors (CGMs). Methods. A
sample of 136 parents/caregivers of youth with T1D completed a one-time survey and youth provided 14 days of CGM data. We
conducted regression models with mean nighttime glucose value, glycemic variability, and the percent of nighttime glucose values
in the hypoglycemic, target, and hyperglycemic range as the independent variable and parents’ fear of nighttime hypoglycemia as
the dependent variable. Results. Overnight hypoglycemia measured via CGM did not predict parents’ fear of nighttime hy-
poglycemia; however, average youth nighttime glucose levels and nighttime glycemic variability were signifcant predictors of
parents’ fear of nighttime hypoglycemia. Conclusions. Te results of the present study indicate that parents of youth with T1Dmay
report higher fear of hypoglycemia if they observe increased fuctuations in their child’s nighttime glucose levels, regardless of how
often their child’s glucose levels are in the hypoglycemic range. Te results suggest that clinicians may consider screening for
parent fear of nighttime hypoglycemia in families of youth who present with large variability in their glucose values overnight.

1. Introduction

Instances of hypoglycemia (i.e., glucose <70mg/dL or
3.9mmol/L) are a common and potentially dangerous
complication of type 1 diabetes (T1D) insulin management.
It is common for parents of youth with T1D to report el-
evated stress and anxiety regarding nighttime caregiving [1].
In fact, parents of youth with T1D report that overnight
glucose management is the most challenging aspect of T1D
care, and that nighttime is when they worry the most about
their child’s blood glucose levels [2].Tis concern often leads
parents to regularly monitor their child’s blood glucose

concentrations throughout the night [1]. Parents may
monitor their child’s glucose levels by obtaining a fngertip
blood sample for a blood glucose meter or by using a con-
tinuous glucose monitor (CGM), where a sensor is placed
under the skin and glucose levels are monitored via
smartphone or small device [3]. Te term “fear of nighttime
hypoglycemia” is used to describe the worry and avoidance
behaviors persons with T1D, or their caregivers, may ex-
perience related to nighttime low glucose levels. While it is
necessary for caregivers to provide appropriate vigilance
with glucose management to obtain optimal glycemic
control, previous studies indicate that when worries of low
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blood glucose intensify to signifcant anxiety, caregivers
endorse substantial distress and reduced quality of life, and
their child may experience higher glycemic levels, as mea-
sured by glycated hemoglobin A1C (A1C; [4–9]).

Previous studies indicate the most common predictor of
parent fear of hypoglycemia is self-reported incidents of past
hypoglycemic episodes [10, 11]. Yet, one striking omission
from the current literature examining predictors of parental
fear of hypoglycemia is a study examining the infuence of
youth nighttime glycemia based on objective data captured
continuously via CGMs. Previous studies have mainly relied
on A1C as a measure for child glycemic control when ex-
amining the relationship between glucose patterns and
parent fear of nighttime hypoglycemia [7, 12]. Un-
fortunately, A1C does not provide any information re-
garding a person’s glucose variability and does not allow for
a nuanced examination of how parent nighttime fear may
relate to youth’s actual nighttime glycemic pattern (e.g., time
below target and time above target).

Te aim of the present study is to fll a gap in the lit-
erature and examine the relationship between a child’s
nighttime glucose values, using continuous glucose data
from CGMs, and their parent’s fear of nighttime hypogly-
cemia in families of youth with T1D. First, we examined if
nighttime hypoglycemia predicted parents’ fear of nighttime
hypoglycemia and hypothesized that parents of youth with
a higher percentage of nighttime glucose levels in the hy-
poglycemia range (glucose <70mg/dL) would report higher
fear of nighttime hypoglycemia. Next, we examined if other
glycemic metrics (i.e., average glucose level and glycemic
variability) predicted parents’ fear of nighttime hypoglyce-
mia and hypothesized that parents of youth with higher
average nighttime glucose levels and/or greater variability in
nighttime glucose levels would report higher fear of
nighttime hypoglycemia. Lastly, as an exploratory analysis,
we examined if parents’ fear of nighttime hypoglycemia or
their use of hypoglycemia avoidance behaviors predicted
youth nighttime hyperglycemia. Te results of the present
study may provide the necessary information to guide
clinical care and research regarding parent fear of nighttime
hypoglycemia among youth with T1D.

2. Methods

2.1. Participants. We recruited parents/caregivers of youth
with T1D from diabetes clinics at a large stand-alone tertiary
pediatric hospital system in the Midwestern United States.
Eligibility criteria included parents of youth who (1) were
between the ages of 8–17 years, (2) had a confrmed di-
agnosis of T1D for at least 6months, (3) were on intensive
insulin therapy (i.e., multiple daily injections and insulin
pump), (4) used a personal CGM, and (5) parents who could
read and comprehend English. Exclusion criteria included
parents of youth who (1) had type 2 or monogenic diabetes,
(2) were currently using corticosteroids, and (3) were cur-
rently using a low glucose suspend insulin pump (LGSP) or
automated insulin delivery (AID) system. While it is not
known if the ability to automatically reduce or suspend
insulin in response to a low glucose event would have any

impact on parents’ fear of hypoglycemia, at the time of the
study, there was limited local uptake (18% of the recruitment
sample) of LGSP and AID technology, leading to the con-
cern that there might not be enough youth on it to allow for
follow-up sensitivity analyses.

2.2. Procedures. We submitted all study procedures to the
institutional review board for approval before recruitment.
We identifed eligible participants using electronic health
records and contacted potentially eligible participants by
phone to explain the study procedures and seek informed
consent for all participating parents and assent for their
children. Once enrolled, we sent participants a one-time
REDCap survey [13] with questions relating to fear of hy-
poglycemia. In addition, we asked parents to ensure their
child was wearing their CGM continuously over a 14-day
period coinciding with when parents completed the survey.
Parents completed the REDcap survey one night in the
middle of this 14-day monitoring period (i.e., day 7) before
their child went to bed. Parents also reported their child’s
bedtime and wake time to defne each child’s nighttime
glucose levels. We collected CGM data through the pediatric
diabetes center after parents had shared the data with the
clinic or had them downloaded during a routine quarterly
endocrinology visit. We provided a $15 electronic gift card
to all participating families.

2.3. Measures

2.3.1. Demographics and Medical History. All parents
completed information on family demographics (e.g., age
and socioeconomic status) and their child’s medical history
(e.g., date of diagnosis, use of T1D devices, and history of
severe hypoglycemia events). We conducted an electronic
medical record review to obtain the child or adolescent’s
most recent A1C.

2.3.2. Continuous Glucose Monitor (CGM). Children and
adolescents wore their own CGM device as a continuous
measure of their glucose levels for the 14-day study period.
We calculated the percent of glucose values in the hypo-
glycemic range (i.e., glucose <70mg/dL), the percent of
glucose values within the target range (i.e., glucose
70–180mg/dL), the percent of glucose values in the hy-
perglycemic range (i.e., glucose >180mg/dL), the coefcient
of variation (i.e., (standard deviation/mean) ∗ 100), and the
mean and standard deviation for all nighttime glucose levels.
We selected these metrics because they are components of
the ambulatory glucose profle that is often used in clinical
decision-making, and consensus guidelines suggest that
these metrics be collected in all type 1 diabetes-related
clinical trials [14].

2.3.3. Fear of Hypoglycemia. Parents completed the Hypo-
glycemia Fear Survey for Parents (HFS-P; [15]). Te HFS-P
is a 25-item measure that contains a “Behavior” scale, which
assesses behaviors parents may engage in to keep their child
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from becoming hypoglycemic, and a “worry” scale, which
assesses anxiety regarding the negative consequences of
hypoglycemia. Te Behavior scale can be further broken
down into a 4-item “maintain high blood glucose (BG)”
subscale which represents actions that maintain higher
glucose levels [16]. For each item, parents rated how fre-
quently each statement was true for them on a 5-point Likert
scale (e.g., from “never” to “very often”) with higher scores
indicating more behaviors to increase glucose levels. We
only used the maintain high BG subscale in the present study
for the exploratory analysis due to evidence suggesting an
association between parent fear of hypoglycemia avoidance
behaviors and higher glycemic levels [7, 17]. Cronbach’s
alpha for the maintain high BG subscale in the present
sample was 0.84.

2.3.4. Fear of Nighttime Hypoglycemia. To assess parent fear
of nighttime hypoglycemia more comprehensively, our re-
search group created 15 new items that assess specifc
worries related to nighttime hypoglycemia [18]. Tis
“Nighttime Worry” subscale was designed to be included
with the HFS-P as an additional subscale. Like the original
HFS-P items, parents rated how frequently each Nighttime
Worry subscale item was true for them on a 5-point Likert
scale (e.g., from “never” to “very often”). Higher scores on
the subscale indicate higher fear of nighttime hypoglycemia.
Te Nighttime Worry subscale evidenced high internal
consistency with Cronbach’s alpha of 0.96.

2.4. Data Analytic Plan. We used CGM data to calculate the
percentage of glucose values in the hypoglycemic range (i.e.,
glucose <70mg/dL), within the target range (i.e., glucose
70–180mg/dL), and in the hyperglycemic range (i.e., glucose
>180mg/dL) each night during the 14-day period. We
calculated each child’s nighttime glucose levels based on
daily reported bedtime and wake time. We then aggregated
item scores on the NighttimeWorry subscale to create a total
score and then conducted a regressionmodel with the child’s
percent of glucose values in the hypoglycemic range as the
independent variable and the parents’ Nighttime Worry
score as the dependent variable. For the secondary analysis,
we used the coefcient of variation, mean, and standard
deviation of daily glucose levels as predictors in the re-
gression models to predict scores on the Nighttime Worry
subscale. Lastly, as an exploratory analysis, we aggregated
item scores on the HFS-P maintain high BG subscale to
obtain a total score and conducted a regression model with
the parents’ HFS-P maintain high BG score as the in-
dependent variable and the child’s percent of glucose values
in the hyperglycemic range as the dependent variable.

3. Results

We recruited a sample of 165 parents/caregivers of youth
with T1D. Of the 165 caregivers recruited, 136 completed the
REDCap survey. See Table 1 for sample characteristics of
participants. We were able to acquire CGM data from 116
children and adolescents (85.3%) of the 136 caregivers who

completed the REDCap survey. Te average nighttime
glucose value was 181mg/dL (SD� 49.3), and the average
coefcient of variation was 33.8% (SD� 8.7). Overnight,
approximately 53.6% of glucose values were in the target
range, 2.3% were in the hypoglycemia range, and 44.1% were
in the hyperglycemia range across the sample. See Table 2 for
average daytime and nighttime glycemic levels. No de-
mographic variables signifcantly correlated with the
Nighttime Worry score (i.e., child age and family income).
Nor did we observe group diferences between insulin
regimen, child sex, or parent sex on NighttimeWorry scores.
Te Nighttime Worry score did signifcantly positively
correlate with parent-reported frequency of treating low
glucose events at night during the study period (r� 0.34,
p< 0.05), such that parents reporting more frequent treat-
ment of nighttime low glucose also reported higher fear of
hypoglycemia. Because of this association, we controlled for
parent-reported frequency of treating low glucose at night in
subsequent analyses. See Table 3 for correlations between
Nighttime Worry scores and glycemic metrics.

We examined if the percent of youth’s overnight glucose
values in the hypoglycemic range predicted parents’ re-
sponses on the Nighttime Worry subscale. While the re-
gression model for the Nighttime Worry subscale was
signifcant F(1, 115)� 4.20 and p< 0.05, the efect was more
related to parents providing treatment for low glucose at
night (β� 0.23 and p< 0.01) and not related to the percent of
youth’s glucose values in the hypoglycemic range (β� 0.09
and p � 0.35). We then repeated the same regression models
using youth’s mean nighttime glucose values as the pre-
dictor, which signifcantly predicted parent responses on the
Nighttime Worry scale F(1, 115)� 5.68 and p< 0.01 while
controlling for the frequency of parent treatment of
nighttime low glucose (β� 0.17 and p< 0.05). We then
examined the standard deviation of nighttime glucose
values, or glycemic variability, as the predictor, which
revealed a signifcant regression model for parent responses
on the Nighttime Worry subscale F(1, 115)� 7.50 and
p< 0.01 while controlling for the frequency of parent
treatment of nighttime low glucose (β� 0.22 and p< 0.05).
We then examined the coefcient of variation as the pre-
dictor. Te regression model for the Nighttime Worry
subscale F(1, 115)� 4.20 andp< 0.05 was signifcant, though
the efect was more related to parents providing treatment
for low glucose at night (β� 0.23 and p< 0.05) and not
related to percent of youth’s glucose values in the hypo-
glycemic range (β� 0.14 and p � 0.13).

As an exploratory analysis, we conducted a regression
model examining if parents’ Nighttime Worry score pre-
dicted youth’s percent of glucose values in the hyperglycemic
range overnight. Te only demographic variable that sig-
nifcantly correlated with nighttime glucose values in the
hyperglycemic range was age at diagnosis (r� −0.29 and
p< 0.01), suggesting youth who were diagnosed with T1D at
a younger age were more likely to have more nighttime
glucose values in the hyperglycemic range. Terefore, we
controlled for this variable in the exploratory analyses. Te
model predicting the percent of glucose values in the hy-
perglycemic range was statistically signifcant F(1, 115)�
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6.13 and p< 0.05; however, the efect was more related to age
at diagnosis (β� −0.27 and p< 0.01) and not related to
parents’ Nighttime Worry scores (β� 0.13 and p � 0.14). As
an additional exploratory analysis, we examined a regression
model assessing if parents’ HFS-P maintain high BG scores
predicted youth’s percent of glucose values in the hyper-
glycemic range. Te model predicting percent of glucose
values in the hyperglycemic range was statistically signifcant
F(1, 115)� 9.86 and p< 0.01 such that parents’ maintain
high BG scale score signifcantly predicted the proportion of
nighttime glucose values that were in the hyperglycemic
range (β� 0.27 and p< 0.01), even after controlling for
youth’s age of T1D diagnosis. See Table 3 for correlations

between HFS-P maintain high BG subscale scores and
glycemic metrics.

4. Discussion

Tis current study is the frst to examine the association be-
tween parental fear of nighttime hypoglycemia and youth’s
continuous nighttime glucose patterns. Contrary to the pri-
mary hypothesis, youth’s percentage of nighttime hypoglyce-
mic glucose levels (i.e., <70mg/dl) did not signifcantly predict
their parent’s score on the Nighttime Worry scale. In support
of the secondary hypothesis, youth’s mean nighttime glucose
values did signifcantly predict their parent’s NighttimeWorry

Table 1: Sample characteristics of participants.

Parent/child
(n� 136) characteristics Mean± SD n (%)

Age (years) 41.76± 6.52
Caregiver (mother) 121 (89)
Household income (>$80,000) 81 (60)
Caregiver relationship status (married or living with partner) 108 (79)
Caregiver race/ethnicity
Nonhispanic White 125 (92)
Hispanic White 3 (2)
Black or African American 6 (4)
Native or Indigenous American 1 (<1)
Hawaiian or Pacifc Islander 1 (<1)
Bi-racial 1 (<1)

Child age (years) 13.41± 2.59
Child duration of T1D (years) 3.97± 3.14
Child A1C 7.93± 1.72
Child A1C> 7.0% 94 (69)
Child insulin pump use 81 (60)
Child biological sex (female) 66 (49)
Child race/ethnicity
Nonhispanic White 111 (82)
Hispanic White 4 (3)
Black or African American 8 (6)
Native or Indigenous American 3 (2)
Hawaiian or Pacifc Islander 1 (<1)
Bi-racial 9 (6)

Table 2: Average youth daytime and nighttime glycemic levels.

CGM metric
Daytime Nighttime

M± SD % M± SD %
Glucose level 187.99± 51.04 184.44± 49.31
Coefcient of variation 35.68± 6.91 33.83± 8.66
Percent time in range 51.94 53.54
Percent time in hyperglycemia 45.47 44.06
Percent time in hypoglycemia 2.49 2.29
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scores, and the standard deviation of youth’s nighttime glucose
values also signifcantly predicted their parents’ Nighttime
Worry scores. However, in the exploratory analyses, while
youth’s percentage of nighttime hyperglycemic glucose levels
(i.e., >180mg/dl) did not predict their parents’ Nighttime
Worry scores, we did observe a signifcant association between
youth’s percentage of nighttime hyperglycemic glucose levels
and parents’ Maintain High BG score.

We perceive two possible reasons for why the study
results did not support the primary hypothesis. First, it is
possible there was no support because our sample had a low
rate of nighttime hypoglycemia (M= 2.3%). Tis low rate
would reduce the overall variability of glucose levels in the
models and possibly lead to a type 2 error. Even so, our rate
of nighttime hypoglycemia appears consistent with at least
one study which reported nighttime hypoglycemic events
occurring in less than 10% of nights in older youth and
adolescents with T1D over a year-long period [19]. Tus, we
do not think our rate of nighttime hypoglycemia was un-
usually low for youth. Second, it is possible that there was no
support because 60% of the youth in our sample used an
insulin pump. Recent data from the Type 1 diabetes ex-
change suggest an insulin pump rate of 63% among youth in
the United States (US), indicating the pump rate in our
sample is representative of youth in the US [20]. However,
some evidence suggests an association between pump
therapy and lower rates of severe hypoglycemia [21], which
in turn could reduce parents’ fear of hypoglycemia overall
and the power of our models to detect an association be-
tween youth percentage of nighttime hypoglycemic glucose
levels (i.e., <70mg/dl) and parents’ fear of nighttime hy-
poglycemia. Of note, in our analyses, we did not fnd
a signifcant diference in parents’ Nighttime Worry scores
based on youth insulin regimen, though one previous study
has found a diference in parent-reported fear of nighttime
hypoglycemia and child insulin regimen [22]. It is possible
we did not replicate the previous results because our sample
was comprised of older youth, and we used a comprehensive
measure of parents’ fear of nighttime hypoglycemia versus
a single-item measure. Yet, future research should further
explore this relationship.

Tere was support found for the secondary hypothesis of
the study, which examined the associations between other
youth nighttime glucose metrics and parents’ nighttime fear
of hypoglycemia. Specifcally, we found that higher youth
mean nighttime glucose levels predicted higher parent fear
of hypoglycemia at night. We also found that higher youth
variability in nighttime glucose levels predicted higher
parent fear of nighttime hypoglycemia. Youth’s mean
nighttime glucose value was 181mg/dL (SD= 49.3) and
youth averaged 53.53% time in range overnight.Terefore, it
is possible that the association between youth’s mean
nighttime glucose levels and parents’ report of nighttime fear
may suggest that for some parents, even glucose values in the
target range (i.e., 70–180mg/dl) feel low and exacerbate their
fear. Tis would support previous studies that examined the
association between parents’ report of daytime fear of hy-
poglycemia and children’s glucose levels. Te association
between youth’s nighttime glycemic variability and parents’
Nighttime Worry scores may suggest that parents worry
more when their child experiences large fuctuations in
their nighttime glucose levels perhaps because they an-
ticipate an increased possibility their child could expe-
rience a hypoglycemic event. As a reminder, the current
study excluded youth using AID or LGSP, which are
technologies that have the functionality to automatically
reduce or suspend basal insulin if a low glucose level is
detected/predicted. Tere is recent data from a trial
initiating LGSP in youth with T1D showing a reduction in
parent general fear of hypoglycemia and improvements in
youth’s mean nighttime glucose levels, standard de-
viation of nighttime glucose levels, and percentage of in
range glucose levels (i.e., 70–180mg/dl) with LGSP [23].
However, despite these very promising results, the trial
reported no reductions in instances of nighttime hypo-
glycemia and potentially signifcant increases in night-
time instances of severe hypoglycemia [23] among youth
using the LGSP. Because of these mixed fndings, it may
be helpful for a future study to re-test the associations
from the secondary hypothesis in a sample of youth using
an AID or LGSP and using a measure that focuses spe-
cifcally on parents’ nighttime fear.

Table 3: Correlations between nighttime worry and HFS-P maintain high BG subscale scores and glycemic metrics.

Glycemic metric Nighttime worry score HFS-P maintain high BG
Nighttime glucose
Average glucose level 0.15 0.27∗∗
Glycemic variability 0.24∗ 0.30∗∗
Coefcient of variation 0.18 0.13
Percent time in range −0.16 −0.31∗∗
Percent time in hyperglycemia 0.16 0.31∗∗
Percent time in hypoglycemia −0.05 −0.06

Daytime glucose
Average glucose level 0.22∗ 0.31∗∗
Glycemic variability 0.20∗ 0.30∗∗
Coefcient of variation 0.09 0.08
Percent time in range −0.24∗∗ −0.33∗∗
Percent time in hyperglycemia 0.23∗ 0.34∗∗
Percent time in hypoglycemia −0.07 −0.23∗

Note. ∗Signifcant at the 0.05 level. ∗∗Signifcant at the 0.01 level.
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Interestingly, while exploratory analyses did not show an
association between parents’ Nighttime Worry and youth’s
percentage of nighttime hyperglycemic levels, the associa-
tion between parents’ Maintain High BG score and youth’s
percent of nighttime hyperglycemic levels could indicate
a tendency among parents with greater fear to engage in
hypoglycemia avoidance behaviors that may afect youth’s
nighttime glucose. Tis fnding is consistent with previous
studies that show an association between parent fear of
hypoglycemia and higher A1C levels in youth [7, 17], though
we believe our use of CGM data to measure youth’s glycemia
and our focus on nighttime glucose pattern provide new data
that extend the literature.

Te study results have implications for providers working
with youth with T1D and their families. First, clinicians may
consider screening for parental fear of nighttime hypoglycemia
to further determine if nighttime glucose management should
be a target for diabetes education. For instance, clinicians may
wish to assess for parental fear of nighttime hypoglycemia in
clinic and discuss parents’ behaviors that maintain high glucose
levels if youth are experiencing frequent or prolonged periods of
nighttime hyperglycemia. Second, clinicians may consider of-
fering parents strategies to manage their specifc worries related
to nighttime hypoglycemia, especially if these fears begin to
negatively impact quality of life, caregiver sleep, or parent-child
confict. Parent-focused interventions that utilize cognitive
behavioral strategies exist and have demonstrated signifcant
reductions in caregiver fear of hypoglycemia and child A1C
[24]. To date, most studies examining parent fear of hypogly-
cemia are cross-sectional indicating a need for longitudinal
studies to assess important developmental trends in parent fear
of hypoglycemia following a T1D diagnosis. Longitudinal
studies may also inform recommendations advising on the
frequency at which to screen for parent fear of hypoglycemia
and when to intervene with parents.

Tere are some limitations to consider when interpreting
the results from the current study. Te participant de-
mographics in the current study are representative of the overall
patient population at the recruiting hospital system [25, 26] but
may not fully generalize to underrepresented groups more
globally. Disparities exist among youth with T1D regarding
insulin treatment methods and overall glycemic control [27, 28]
suggesting that multisite studies that span more than one
geographic region are needed to better understand how fear of
nighttime hypoglycemia relates to youth nighttime glucose
patterns in more demographically diverse samples. Further-
more, the inclusion criteria limited the study sample to parents
of youth actively using a CGMdevice and excluded youth using
LGSP or self-monitoring blood glucose via fngerstick. Each
method of glucose monitoring may diferentially afect fear of
nighttime hypoglycemia and remains an area for future study.
Lastly, the sample of youth in the current study demonstrated
lower glycemic levels than typically observed in school-aged
children and adolescents with T1D. Currently, the American
Diabetes Association recommends anA1C value of 7% or lower
formost youthwith T1D [29], and across all participants, 31% of
youth met this glycemic target. National registry data suggest
that approximately 17% of youth with T1D under the age of
18 years met the previously recommended A1C value of 7.5%

[20], indicating that the overall study samplemay not accurately
refect national glycemic patterns in youth with T1D.Te CGM
inclusion criteria for the current study and high insulin pump
use among youth in the studymay partially account for the A1C
values observed in the current sample.

5. Conclusions

Te results of the present study suggest that parents of youth
with T1D may report higher fear of nighttime hypoglycemia if
they observe increased fuctuations in their child’s nighttime
glucose levels, regardless of the percent of time their child’s
glucose levels are in the hypoglycemic range. Tese results have
important implications for parents who may engage in be-
haviors that maintain high glucose levels and may require
additional T1D education or support to reduce symptoms of
anxiety. Tese fndings are important to clinicians who may
consider screening for parent fear of nighttime hypoglycemia
and researchers interested in examining the relationship be-
tween parent fear of nighttime hypoglycemia and the efec-
tiveness of new T1D treatment devices.
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