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Abstract

Objective: To describe sociodemographic and parent psychosocial characteristics associated with patterns of
continuous glucose monitor (CGM) use across the first 18 months post-type 1 diabetes (T1D) diagnosis among
young children.
Methods: One hundred fifty-seven parent–child dyads enrolled in a behavioral intervention for parents of young
children (1–6 years) newly diagnosed with T1D. Parents reported on baseline sociodemographic characteristics
and psychosocial functioning; child CGM use was assessed at five time points during the first 18 months post-
diagnosis.
Results: Most participants (81.8%) used CGM at least once. Four CGM trajectories emerged (always, later/
stable, inconsistent, and never). Participants with private insurance were more likely to be in the always,
later/stable, or inconsistent groups versus the never group. Youth in the always and later/stable groups had
lower mean HbA1c at 18 months than those in the never group.
Conclusions: Given the health benefits of CGM, further exploration of barriers to CGM use in families with
public health insurance is needed. ClinicalTrials.gov identifier: NCT02527525

Keywords: Health insurance, Continuous glucose monitoring, Glycemic outcomes, Pediatrics.

Introduction

Continuous glucose monitor (CGM) use among
youth is associated with better glycemic control1 as well

as parent psychoscial functioning.2 The 2021 American
Diabetes Association (ADA) guidelines state that CGM is
the preferred method for glucose monitoring in people with
type 1 diabetes (T1D).3 Not surprisingly, there has been an
increase in CGM use over the last few years, particularly
among children £6 years.4 Among youth with T1D, glycemic
control during the first year post-T1D diagnosis has been found
to predict future glycemic control5; thus, the year following
diagnosis may be particularly important for the development of

skills and behaviors to optimize T1D management. Early CGM
initiation at diagnosis has been linked to sustained use and
increased wear over time,6 both of which predict better long-
term glycemic control. While CGM use enhances glycemic
control in youth, little research has focused on the uptake and
natural-use patterns of CGM use the year following T1D di-
agnosis among young children. Few studies have examined
whether CGM use patterns soon after diagnosis are associated
with later glycemic outcomes among young children.

Both sociodemographic and parent psychosocial func-
tioning factors may have significant impacts on access to and
consistent use of diabetes devices, particularly among young
children. Several studies have found that children from
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families with lower education, lower income, a primary lan-
guage other than English, and single parents have more diffi-
culties accessing and using diabetes devices.7–10 Relatedly, the
most commonly cited barriers to CGM use are insurance
coverage and device cost.11–13 Furthermore, English-speaking,
non-Hispanic, White families report higher rates of device
uptake and sustained use than that of families of color.10,14,15

Overall, very little is known about the uptake and patterns
of CGM use and glycemic outcomes in young children,
particularly those newly diagnosed with T1D. Even less is
known about the sociodemographic and parent psychosocial
characteristics that relate to CGM use. The aims of the cur-
rent study are to (1) identify meaningful trajectories of CGM
use among young children across 18 months post-T1D di-
agnosis, and (2) explore whether sociodemographic and
parent psychosocial characteristics are associated with CGM
trajectories. An exploratory aim was to examine whether
CGM use categories are associated with glycemic outcomes
at 18 months post-diagnosis.

Methods

Participants

Participants were 157 parent–child dyads (child age
M = 4.5 years –1.7, 91% female, 62% non-Hispanic, White,
76% married) recruited as part of a larger randomized-
controlled trial comparing usual care to a behavioral in-
tervention for parents of young children newly diagnosed
with T1D. Increasing technology use was not part of the
larger study. Parents/legal guardians were eligible if they
were ‡21 years old and fluent in English. Families were
excluded if the child was also experiencing another major
illness (e.g., cancer, cystic fibrosis) or developmental dis-
ability (e.g., autism).

Procedures

The Institutional Review Boards at two pediatric academic
medical centers, Children’s National Hospital and Texas
Children’s Hospital, approved the study. Recruitment for this
study (2016–2019) occurred within 8 weeks of the child’s
diagnosis (M days post-diagnosis = 29.03 – 15.39). Families
were informed that the research aims were to test a behavioral
intervention to support parent’s mood and child glycemic
control after initial diagnosis. Two hundred seventeen were
eligible and consented to participation; 157 completed the
baseline psychosocial battery within 8 weeks of T1D diag-
nosis. Additional details of the behavioral intervention are
reported elsewhere.16,17

Measures

Sociodemographic and medical information. Participants
self-reported on baseline sociodemographic characteristics.
CGM use at baseline, 5, 9, 12, and 18 months post-diagnosis*
was based on parent report and corroborated by medical records,
and, when available, CGM download data. Medical record re-
views were conducted to gather diabetic ketoacidosis (DKA) at
diagnosis as well as 18-month A1c. For some of the participants,

their 18-month data collection coincided with the onset of the
global COVID-19 pandemic and concurrent shift to telehealth
diabetes care, limiting in-person A1c data collection.{

Parent psychosocial functioning. The Center for Epide-
miological Studies-Depression Scale (CES-D) is a 20-item
measure that assesses general depressive symptoms,18 with
excellent internal consistency (current sample a = 0.92).18–20

The 7-item Patient Reported Outcomes Measurement In-
formation System-Emotional Distress-Anxiety-Short Form
(PROMIS-A) was used to measure parental anxiety (current

Table 1. Summary of Sociodemographic

Characteristics and Related

Psychosocial Factors

Baseline characteristics M SD

Primary caregiver age (years) 34.9 7.0
Child age (years) 4.5 1.6
Hemoglobin A1c (%) 8.4 1.4

N (157) %

Primary caregiver sex
Female 144 91.7

Primary caregiver race and ethnicity
White, non-Hispanic 97 62.2
Black/African American, non-Hispanic 23 14.7
Hispanic/Latinx 19 12.2
Asian/Asian American 12 7.7
Multiracial 4 2.5
American Indian/Alaskan native 1 <1%

Primary caregiver marital status
Married 117 76.5

Child sex
Female 86 54.8

Yearly household income
<20k 13 9.6
20–40k 14 10.4
40–65k 16 11.9
65–100k 30 22.2
100k–200k 43 31.9
200k+ 19 14.1

Insurance type
Public only 43 27.7

DKA status at diagnosis 57 37.0
Positive family history of T1D 42 26.9
Intervention treatment condition 115 73.2

Psychosocial functioning variables M SD

Baseline
CES-D 16.6 11.6
PROMIS-A 17.9 6.2

CES-D, Center for Epidemiological Studies-Depression Scale;
DKA, diabetic ketoacidosis; PROMIS-A, Patient Reported Out-
comes Measurement Information System-Emotional Distress-
Anxiety-Short Form; T1D, type 1 diabetes.

*In the current study, 5, 9, 12, and 18 months post-diagnosis
correspond approximately to 3, 6, 9, and 15 months post-
randomization in the trial.16

{Participants from whom we do (n = 125) and do not (n = 32) have
18-month A1c data did not differ by key sociodemographics, such
as parent race/ethnicity, insurance type, or marital status ( p > .05).
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sample a = 0.93).21 Higher scores on both measures indicate
more symptoms (CES-D scores of ‡16 and PROMIS-A
scores of ‡24 indicate elevated risk for depression and anx-
iety, respectively). Table 1 reports details about demographic
information and parent psychosocial functioning.

Data analyses

Analyses were conducted in SPSS v.27.22 With the ex-
ception of child age and 18-month A1c, all variables were
dichotomized: CGM use at baseline, 5, 9, 12, and 18 months
(1 = yes, 0 = no); insurance (1 = public, 2 = private); marital
status (1 = married, 0 = other); parent racial and ethnic back-
ground (1 = non-Hispanic, white, 2 = parents of color); CES-D
(0 = £15, 1 = ‡16); PROMIS-A (0 = £23, 1 = ‡24); T1D family
history (1 = yes, 0 = no); and DKA at diagnosis (1 = yes,
0 = no). Treatment condition (1 = intervention, 0 = usual care)
was examined as a potential covariate.

Omnibus w2 test of independence and one-way analysis of
variance were used to examine differences in demographic
and psychosocial characteristics among CGM trajectories.
CGM trajectories were developed based on descriptive sta-
tistics and prior literature on CGM use over time. Variables
with significant differences among the CGM trajectories
were entered into a multinomial logistic regression predicting
CGM trajectory. Our exploratory aim was examined using
the Kruskal–Wallis H test with post hoc comparisons con-
ducted using Mann–Whitney U tests with adjusted p-values
for multiple comparisons.

Results

We retained over 97% of our sample from baseline to 18
months post-diagnosis. Overall, 82% of children used CGM
at least one time during the 18 months post-diagnosis. Rates
of CGM use generally increased over time: at baseline
(n = 38; 24.2%), 5 (n = 91; 58.0%), 9 (n = 82; 52.9%), 12
(n = 96; 61.9%), and 18 months (n = 102; 65.8%) post-
diagnosis.

For Aim 1, four meaningful CGM trajectories emerged
that were characterized as the following (n = 154): (1)
‘‘always’’ included participants who used CGM at all five
assessments (n = 22); (2) ‘‘later, stable’’ included those
who initiated CGM at 5, 9, or 12 months post-diagnosis
and continued CGM use through the end of the study
(n = 53); (3) ‘‘inconsistent’’ included those who initiated
CGM at baseline, 5, 9, 12, or 18 months post-diagnosis, yet
exhibited an ‘‘on/off’’ pattern of use (n = 51); and (4)
‘‘never’’ included participants who never used CGM
(n = 28).

For Aim 2, parent race/ethnicity, child age, parent CES-D/
PROMIS-A scores, treatment condition, T1D family history,
and DKA at diagnosis did not differ among the four trajec-
tories (p < .05); thus, these were not included in future mul-
tivariate analyses. There were group differences by insurance
type and marital status (p < .05).

Thus, insurance type and marital status were entered
into a multinomial logistic regression with CGM trajec-
tory as the dependent variable (n = 151). Given our inter-
est in understanding correlates of CGM adoption among
newly diagnosed families, the ‘‘never’’ group was used as
the reference group. Participants with private insur-
ance were more likely than those with only public insur-
ance to be in the ‘‘always’’ (OR = 19.94), ‘‘later, stable’’
(OR = 4.78), and ‘‘inconsistent’’ (OR = 3.75) groups than
the ‘‘never’’ group (all p < .05). Marital status was not
associated with CGM trajectory in the multivariate model
(p > .05).

For our exploratory analysis, results indicated significant
differences in 18-month A1c based on CGM trajectories
(Kruskal–Wallis H = 15.18, p = .002; n = 124). Post hoc
analyses with adjusted p-values indicated that those in the
‘‘always’’ (7.1%) and ‘‘later, stable’’ (7.6%) trajectories
had lower 18-month HbA1c compared with those in the
‘‘never’’ group (8.4%; p < .003 for both). There were no
significant differences in the 18-month A1c between the
‘‘inconsistent’’ and ‘‘never’’ groups (8.0% vs. 8.4%,
p = .11) (Fig. 1).

FIG. 1. Eighteen-month A1c medians by CGM trajectory group.
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Discussion

There were sociodemographic disparities among families
who never used CGM versus those who used CGM in any
pattern during the first 18 months post-diagnosis, with in-
surance type emerging as the primary predictor of CGM use.
Insurance has been cited as a barrier to CGM access, and
publicly insured families pursuing CGM often face more
obstacles, including providing documentation of at least four
blood glucose checks per day and navigating durable medical
equipment.13,23–25 As of 2016–2018, there was approxima-
tely a threefold difference in CGM use among American
children in the lowest versus highest income quintiles, while
the difference between those groups among German/Austrian
children was negligible.7 Alarmingly, these disparities in
CGM use between the poorest and wealthiest quintiles of
American children living with T1D for at least one year have
worsened over the last decade.7

Our exploratory analyses also indicate that CGM trajec-
tories were associated with 18-month A1c, supporting other
data in school-age youth showing that early CGM use (within
the first 12 months) post-diagnosis predicts better glycemic
outcomes.26 Current results demonstrate that sustained use of
CGM predicts better glycemic control compared with those
who never used CGM during the 18 months post-diagnosis
among young children.

Parent race and ethnicity did not predict CGM trajectory in
this study, which conflicts with other findings in the literature.
For example, even after Willi et al. controlled for socioeco-
nomic factors among youth in the T1D Exchange (T1DX),27

rates of diabetes technology use were lower among black and
Hispanic children compared with white children.27 The
T1DX’s most recent data showed that among youth living in
households with more than $75,000 in annual household in-
come, 31% of Hispanic youth were using CGM compared with
9% of black children.4 Given the relatively small cell sizes in
our sample, we were not able to conduct racial and ethnic group
comparisons, which may have masked existing disparities.

Although past research has shown that CGM use and parent
psychosocial functioning are positively associated,2 parent
psychosocial functioning did not predict CGM uptake nor
sustained use in this study. During the challenging new-onset
period, it is possible that sociodemographic factors are more
directly related to CGM access and use than parent psycho-
social factors. Whether parent psychosocial characteristics are
more strongly related to CGM use among those with longer
T1D durations remains an area of future scientific inquiry.

This study has several strengths, including five CGM as-
sessment points during the first 18 months post-diagnosis with
high retention (97%) as well as more racial/ethnic and so-
cioeconomic diversity than many other T1D studies. How-
ever, findings should be considered in light of its limitations.
Although we used multiple data sources to confirm CGM use
at each assessment, the study did not measure CGM wear
time, which limits interpretation of the degree of CGM use.
This study was conducted over a three-year period during
which CGM technology usability and access improved sig-
nificantly. Increasing usability of CGMs over time is a po-
tentially confounding factor due to changes such as
nonadjunctive dosing indications, factory calibrated CGMs,
and improved accuracy (i.e., lower mean absolute relative
difference), which may have influenced families’ decisions to

begin or maintain CGM use. The CGM technology available to
families also changed over the course of the study (i.e., only
DEXCOM G4 technology was available to families at the be-
ginning of the study period, but DEXCOM G5 and G6 tech-
nology becoming available throughout the study period). While
there were no significant differences in CGM trajectory based
on CGM type used, it is possible that differences in available
technology alone could have influenced the timing at which
some families chose to start using CGM. Lastly given the rel-
atively small numbers within each racial and ethnic category,
we were not able to examine differences among the various
racial and ethnic categories, and we did not measure associated
factors that may have impacted CGM access or other outcomes,
such as racism/discrimination, acculturation, and language.28

Future studies should examine mechanisms that may ex-
plain the association between insurance type and CGM use
among larger sample sizes, with special consideration to rea-
sons families are not presented with the option to begin tech-
nology use soon after diagnosis and barriers inherent in the
CGM initiation process (e.g., navigating durable medical
equiptment).9,14,27 Continued research exploring characteris-
tics of families who sustain or cease device use over time
informs clinical care, highlighting the importance of increas-
ing access to and education around diabetes technology across
demographic groups to ultimately improve health outcomes.
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