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Abstract
Purpose: The purpose of this study was to analyze the impact of virtual group appointments (VGA) on self-reported health-
related outcomes and care activities for young adults (YA) with type | diabetes (T1D).

Methods: Fifty-three YA (ages 18-25years) with T1D participated in a randomized controlled trial (RCT) of the Colorado
Young Adults with TID (CoYoT]l) Clinic intervention, encompassing telehealth (TH) with or without VGA. Both new
patients (n=32) and those who participated in a pilot phase (n=26) were randomized to CoYoT | Clinic (TH+VGA; n=23)
or TH-only (n=35) and followed for | year. YA completed the Diabetes Distress Scale (DDS), Diabetes Strengths and
Resilience (D-STAR), Self-Efficacy in Diabetes (SED), Self-Management of Type | Diabetes in Adolescence (SMOD-A),
Center for Epidemiologic Studies Depression (CES-D), and EuroQol (EQ-5D) scales at baseline and study end.

Results: YA were 67% female, 84% white, 10% Latinx, and the mean age was 20.4years old. At study end, participants in
CoYoT| Clinic reported significantly reduced diabetes distress compared to those in TH-only, who reported increased
levels [Effect Size (ES)=-0.40, P=.02]. Specifically, CoYoT| Clinic participants reported relative reductions in Physician
(ES=-2.87, P=.02) and Regimen-related distress (ES=-0.35, P=.0I). In addition, participants in CoYoT| Clinic reported
improved self-management of TID-related problem solving (ES=0.47, P=.051) and communication with care providers
(ES=0.39, P=.07).

Conclusions: Virtual group attendance in CoYoT | Clinic was associated with significant improvements in diabetes-related
distress. Long-term exposure to VGA should be investigated in YA with T1D and other pediatric chronic conditions.
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higher blood glucose levels, as patients manage intertwined
physiological and psychosocial changes.® Fewer than one-
third of YA with T1D meet self-care recommendations set
forth by the American Diabetes Association, and only one in

Introduction

Children and youth with chronic medical conditions are
more likely to experience poor psychosocial health, includ-
ing increased depressive!? and anxious® symptoms, impaired
cognitive and social functioning,* and lower overall health-
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related quality of life (HRQOL)® compared to their peers
without chronic medical conditions. By the time children and
youth with chronic medical conditions reach young adult-
hood, they are less likely to graduate from high school or
have a job; are more likely to lose health insurance coverage;
and are more likely to receive Social Security, disability, or
other federal assistance than their peers without chronic
medical conditions.®’

For young adults (YA) with type 1 diabetes (T1D), the
transition from pediatric to adult care is often associated with
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7 meets the American Diabetes Association goal of attaining
glycated hemoglobin (HbA1c) levels less than 7%.%!° Lower
engagement in self-care, elevated HbAlc, and other factors
increase their risk for developing diabetes complications,
including retinopathy, renal disease, neuropathy, diabetic
ketoacidosis, and disordered eating behaviors.”!*"13 Given
the challenges YA with TID face in maintaining optimal
physical and mental health, care models for this population
must be adapted to improve patient engagement.

Two treatment modalities—telehealth (TH; or virtual
care) and group (shared medical) appointments—have dem-
onstrated promise for YA with T1D. Pediatric patients in TH
maintain or improve blood glucose levels, increase frequency
of follow-up care attendance, and report greater care satis-
faction.'* They also report missing school or work less fre-
quently to attend appointments.'> Similarly, participants in
group appointments maintain or improve blood glucose lev-
els, and report reduced diabetes burden,'® improved
HRQOL,!” and greater care satisfaction.'®!° The benefits of
group appointments have been demonstrated,'®!® but evi-
dence of positive effects following random assignment (as
opposed to self-selection into the intervention) is scarce. One
study, of the Team Clinic in-person group appointment model
in adolescents, shows positive psychosocial benefits in the
form of reduced familial conflict and improved mood,? but
the effects of this type of intervention delivered virtually to
YA patients are unknown.

Given the potential of these 2 approaches, an experimental
care model combining these modalities, called CoYoTl
(Colorado Young Adults with TID) Clinic, was developed.
CoYoT1 Clinic delivers both individual TH provider visits and
virtual group appointments (VGA) for YA with T1D. In a pilot
phase, self-selection to CoYoTl Clinic participation was
found to be a feasible and acceptable care model for YA with
T1D, with high engagement, retention, and satisfaction.?! In
further analysis, CoYoT1 Clinic participation was also shown
to be associated with improved diabetes self-efficacy and
communication, and lower distress, compared to participants
in usual care.” Given the various challenges that implement-
ing VGA poses, including coordination, replication, and insur-
ance billing, this follow-up study was designed to assess
whether the inclusion of VGA in the CoYoT1 Clinic care
model was critical to the outcomes observed in the pilot phase.
The current randomized controlled trial of CoYoT1 Clinic
examines whether random assignment to VGA participation is
associated with greater improvements in health-related out-
comes, including HbA I¢, psychological health, and self-care.

Methods
Participants and Study Design

This 12-month randomized controlled trial examined the
efficacy of TH-only versus CoYoT1 Clinic (TH+VGA), a
virtual adaptation of the Team Clinic group appointment

model.'®!"” TH-only consisted of 3 visits via TH and 1 in-
person visit over 12 months. CoYoT1 Clinic added VGA to
TH visits over the same treatment period. Some participants
were previously exposed to VGA and TH during a pilot
phase assessing the feasibility of CoYoT1 Clinic. TH and
VGA visits were conducted using an Internet-connected
device and Vidyo™ (Vidyo, Inc., Hackensack, NJ), a HIPAA-
compliant encrypted videoconferencing platform.

YA with T1D (ages 18-25years) were recruited from the
Barbara Davis Center, a freestanding diabetes center special-
izing in research and clinical care. Eligible YA were
approached in clinic or contacted via phone/email, and those
interested provided written informed consent if they were
consented in-person or verbal informed consent if they were
consented virtually (Vidyo or phone). Eligible participants
had to have reliable Internet access and be physically located
in Colorado for all scheduled appointments. Participants
were excluded if they were newly diagnosed with T1D
(<6months since diagnosis), did not speak English, or had
documented severe behavioral or psychological disorders
that would preclude VGA participation (by chart review and/
or provider recommendation). At baseline and end of study,
participants were asked to complete validated questionnaires
via REDCap and received $20 and $40 for the completion of
the baseline and end of study questionnaires, respectively,
with the option to donate their monetary incentives to char-
ity. All study activities were approved by the Institutional
Review Board at the University of Colorado, Denver.

CoYoT ! clinic and VGA design. For each visit, CoYoT1 Clinic
offered TH with a diabetes specialist (eg, endocrinologist or
nurse practitioner) trained in patient-centered care practices,
as well as VGA. VGA were designed to address the develop-
mental and psychosocial needs of YA with T1D with the goal
of enhancing peer support. All VGA were facilitated by a
peer leader and scheduled near, but independent of, individ-
ual TH clinic visits. VGA included 4 to 6 YA and one facilita-
tor and lasted approximately 30 minutes each. Four VGA
were offered over the duration of the study. Sessions began
with an introductory icebreaker, and then transitioned into a
patient-driven discussion. Topics included stress manage-
ment, building a support system, alcohol or drug use, and
diabetes burnout. Participants were encouraged to interact
with each other by sharing stories and asking questions about
diabetes-related topics. Although the facilitator was present,
VGA were designed to be patient-driven discussions. Further
details from the pilot phase have previously been reported.?'-?2

Participant-Reported Outcomes and Other Data

Demographic and clinical data, including insulin regimen
and continuous glucose monitor use were collected through
chart review. At baseline and study end, participants were
asked to complete several general and T1D-specific mea-
sures, including:
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Allocated to CoYoT1 Clinic group (n=23)
+ Received TH+VGA intervention (n=23)

18

I Follow-Up I

Allocated to TH-Only group (n=35)
+ Received TH only (n=35)

J

Lost to follow-up (n=0)

v Analysis v

Lost to follow-up (n=5)
+ Did not attend any study visits (n=5)

Analyzed (n=23)
+ Excluded from analysis (n=0)
+ Provided incomplete data (n=11)

Analyzed (n=30)
+ Excluded from analysis (n=0)
+ Provided incomplete data (n=16)

Figure . Schema of the study analysis.

e The Diabetes Distress Scale (DDS)? assesses emo-
tional, regimen-related, physician-related, and inter-
personal distress related to living with T1D. Seventeen
items across 4 subscales are rated on a 6-point Likert
scale, where higher scores indicate greater distress.
Responses are averaged across the measures and
within subscales, where scores =3 indicate high
distress.

e The Diabetes Strengths and Resilience Scale (DSTAR-
Teen)** measures one’s perceptions of competence in
T1D self-care and ability to adapt to challenges.
Twelve items assessing 2 subscales—confidence and
management—are rated on a 5-point Likert scale and
totaled; higher scores indicate greater strength.

e The Self-Efficacy for Diabetes Scale (SED)* includes
35 items that measure one’s own belief in their ability
to handle challenges related to T1D, including diabe-
tes-specific, medical, and general situations, on a
6-point Likert scale, where higher scores indicate
greater self-perceived ability. Total scale scores are
reported.

e The Self-Management of Type 1 Diabetes in
Adolescence Scale (SMOD-A)?*® assesses 5 dimen-
sions of T1D care, including collaboration with par-
ents (13 items), regimen and care activities (15 items),
problem-solving (7 items), communicating about
symptoms and care with providers (10 items), and
goal-setting (7 items). Items are rated on a 4-point
scale and summed within each dimension.

e The Center for Epidemiologic Studies Depression
Scale (CES-D)?” utilizes 20 items (0-3 scale) to assess
general depressive symptoms, where higher scores

indicate greater symptoms; total CES-D scores =16
suggest clinically significant levels of depressive
symptoms, warranting further assessment by a mental
health professional.

e The EuroQol-5L (EQ-5D)?® assesses 5 dimensions of
HRQOL—mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression—using 5 items
(1-5 scale), where higher scores indicate worse
functioning.

Statistical Analysis

This study was designed to detect an effect size (ES) around
ES=0.75, requiring data from 60 participants among the
TH-only and CoYoT1 Clinic groups, assuming a Type I error
rate of 0.05 and Type II error rate of 0.20 (ie, 80% power).
This ES value corresponds to a 1% difference in HbA1C
change, or a 3/4 standard deviation difference between changes
in patient-reported measures. Fifty-eight participants were
randomized, 53 provided at least some baseline data for analy-
sis, and 26 provided complete follow-up data (Figure 1).
Baseline demographic and clinical data were examined
using Fisher’s exact tests or independent samples #-test, as
appropriate. HRQOL utility scores were calculated from
raw EQ-5D data using a method described by Pickard
et al.,”” where EQ-5D responses are assigned US popula-
tion-normed parameter weights, summed, and subtracted
from one. Changes in health-related outcomes from baseline
to study end were compared between groups using linear
mixed-effects regression models adjusted for age, sex, and
baseline values for each outcome; fit via restricted maxi-
mum likelihood; and modified for small sample inference
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Table 1. Demographic and Clinical Data by Study Group.

Variables TH-only (n=35) CoYoT]| clinic (n=23) Total (N=58) P Value
Demographic data — n (%)
Sex, n (%)
Female 25 (71%) 14 (61%) 39 (67%) 40
Male 10 (29%) 9 (39%) 19 (33%)
Race, (%)
African-American 0 1 (5%) 1 (2%) .68
White 31 (89%) 18 (82%) 49 (84%)
Multi-racial 2 (6%) 1 (5%) 3 (5%)
Unknown 2 (6%) 3 (9%) 5 (9%)
Ethnicity, n (%)
Latinx 4 (11%) 2 (9%) 6 (10%) 1.00
Non-Latinx 31 (89%) 21 (91%) 52 (90%)
Insurance, n (%)
Private 27 (77%) 20 (87%) 47 (81%) .84
Public (Medicaid) 6 (17%) 2 (9%) 8 (14%)
Military (Tricare) I (3%) 0 I (2%)
Unknown I (3%) | (4%) 2 (3%)
Clinical data — mean (SD)
Age at enrollment (years) 20.43 (1.94) 20.52 (2.06) 20.47 (1.98) .86
TID duration (years) 8.93 (5.22) 11.00 (4.84) 10.08 (5.05) 21
Study group assignment — n (%)
New participant 19 (54%) 13 (57%) 32 (55%) .87
Pilot phase participant 16 (46%) 10 (43%) 26 (45%)
Attendance — mean (SD)
TH care visits 1.77 (1.90) 3.17 (1.07) 2.33 (1.75) .002
VGA sessions 3.00 (1.28)

using the degrees of freedom calculation method suggested
by Kenward and Roger.*® For binary outcomes (continuous
glucose monitor and insulin pump use), mixed effects logis-
tic regression models with similar adjustments were used. A
modified intent-to-treat analysis approach was used to
include all available data from participants, including those
with missing follow-up data, without imputation of missing
values. Per-protocol analyses on the subset of participants
with complete data who attended most sessions produced
comparable significant results with reduced power, so they
are not included here. Pilot phase participation was also
included as a covariate to account for differences at baseline
attributable to any pre-study treatment effects. In cases
where significant RCT treatment effects were observed,
sub-analyses were conducted with additional interaction
terms to examine whether treatment effects were attribut-
able to VGA exposure during the pilot phase; linear mixed
effects models with the same specifications as above were
utilized. Because the study was powered to detect only a
single effect on a health-related outcome, multiple test cor-
rection was not employed across outcomes. All model terms
were considered significant at P values less than .0S5.
Standardized change scores are reported as Cohen’s d_ in
figures and tables; SE was calculated for figures using a

formula proposed by Hedge and Olkin.! Effect sizes for
binary outcomes are reported as odds ratios. All analyses
were conducted using Stata/SE 14.2 (StataCorp LLC,
College Station, TX, USA).

Results

Participant Characteristics and Visit Attendance

Fifty-eight participants were randomized to receive either
TH-only (n=35) or CoYoT1 Clinic (n=23). As shown in
Table 1, participants were 67% female, 84% White, and 10%
Latinx. Eighty-one percent of participants (n=47) had pri-
vate insurance. At baseline, participants had a mean age of
20.4 (£2.0) years and T1D duration of 10.1 (£5.1) years.
Most participants reported insulin pump use (79.6%), but
only some (24.5%) reported continuous glucose monitor use;
baseline pump (P=.30) and glucose monitor (P=.81) usage
did not vary significantly between study groups. New and
pilot phase participants were equally represented in analyzed
data (P=.87). Nearly half (n=11) of CoYoT1 Clinic partici-
pants attended all VGA. The timing of completed labs and
questionnaires relative to study visits was similar between
study groups (P=.79).
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Table 2. Adjusted Mean Changes in Health-Related Outcomes over Study by Treatment Group.

TH-only (n=35)

CoYoT]I clinic (n=23) Treatment effect

Measure/subscale mean (SD) Baseline Study end A Baseline Study end A Effect size P Value

DDS n=26 n=16 n=18 n=16
Average score 1.94 (0.88) 2.14 (0.80) 0.19 1.95 (0.85) 1.79 (0.71) -0.16 -0.40 .02
Emotional distress 2.35 (1.43) 2.46 (1.30) 0.10 237 (1.36) 2.19 (1.14) -0.17 -0.20 20
Physician distress 1.02 (0.12) 138 (0.09) 036 1.02 (0.14) 1.02 (0.09) 0.00 -287 02
Regimen distress 2.45 (1.36) 2.62 (1.15) 0.17 2.46 (1.26) 2.17 (1.00) -0.29 -0.35 0l
Interpersonal distress 1.66 (0.84) 1.81 (0.84) 0.15 1.65 (0.81) 1.51 (0.71) -0.14 -0.35 .15

DSTAR-teen n=26 n=16 n=18 n=16
Total score 48.45 (8.76) 46.33 (7.23) 211 48.68 (4.54) 47.13 3.71) ~1.56 0.07 75
Confidence 25.14 (4.22) 23.73 (3.91) —1.41 2522 (2.52) 24.67 (2.17) -0.54 022 45
Management 2326 (5.13) 22.78 (3.66) -0.48 2332 (3.37) 2221 (2.56) -1.10 -0.14 51

SED n=24 n=14 n=16 n=12
142.34 (24.85) 139.33 (23.62) -3.01 141.58 (13.62) 136.19 (13.76) -5.39 -0.10 74

SMOD-A n=26 n=16 n=18 n=16
Collaboration 8.99 (5.43) 9.70 (5.04) 071 8.99 (4.57) 8.62 (4.26) -037 -021 46
Care activities 36.17 (6.67) 35.70 (4.70) -0.46 36.13 (8.16) 37.03 (5.90) 0.90 0.19 27

Problem solving 18.04 (3.44) 17.51 (1.69) -0.53 18.00 (2.70) 18.98 (1.39) 0.98 0.47 051

Communication 19.95 (5.31) 20.47 (3.20) 0.52 19.95 (5.20) 22.60 (3.24) 2.65 0.39 .07
Goal setting 16.89 (5.04) 16.27 (3.72) -0.61 16.96 (2.56) 17.44 (1.89) 0.48 0.25 24

CES-D n=25 n=16 n=18 n=15
17.08 (12.52) 17.86 (12.39) 0.78 16.97 (7.88) 16.81 (7.30) —0.15 -0.08 71

EQ-5D utility score n=27 n=18 n=18 n=16
0.76 (1.19) 0.76 (0.60) 0.0l 0.75 (1.44) 0.81 (0.60) 0.07 0.05 88

HbAlc (%) n=18 n=14 n=22 n=14
8.61 (1.34) 9.15 (0.93) 0.54 8.62 (1.37) 9.51 (1.18) 0.88 0.25 .60

Continuous glucose monitor n=26 n=20 n=23 n=17
use, % Yes (SE) 24.01 (7.87) 2222 (8.34) -1.79 25.96 (8.71) 33.32(10.52) 7.36 2.52 53

Insulin pump use, % Yes (SE) n=26 n=20 n=23 n=18
71.88 (8.42) 74.88 (9.22) 3.00 87.92 (6.42) 94.30 (5.42) 6.38 2.00 .63

All estimated marginal means have been adjusted for age, sex, pilot phase participation, and baseline values of outcomes. Standard deviations were estimated using individual
predicted scores from regression models. For changes in Continuous Glucose Monitor and Insulin Pump Use, standard errors of marginal mean percentages are reported, and
odds ratios are reported in lieu of Cohen’s d, Effect Sizes. EQ-5D subscale scores are weighted utility parameters based on US population norms reported in Pickard et al.?’

Changes in Health-Related Outcomes

Diabetes-specific measures. In general, participants assigned
to CoYoT1 Clinic reported reduced diabetes distress and
improved management of T1D self-care activities compared
to those participants assigned to TH-only (Table 2).

DDS. At the end of the study, CoYoT1 Clinic participants
reported reductions in T1D-related distress on average, while
participants in the TH-only group reported increases in dis-
tress over the same period (ES=-0.40, P=.02). Specifically,
participants in CoYoT1 Clinic reported reductions in distress
related to regimen adherence, while those in TH-only
reported increases (ES=-0.35, P=.01; see Figure 2).
CoYoT1 Clinic participants reported no changes in distress
related to physician interactions, while those in TH-only
reported marked increases in physician distress (ES=-2.87,
P=0.02; Figure 2). CoYoT]1 Clinic participants also reported
reductions in emotional and interpersonal distress relative to
those in TH-only, but these were not statistically significant.

DSTAR-teen. CoYoT1 Clinic participation was not associated
with significant changes in self-confidence or self-perceived

ability to manage T1D symptoms, as assessed by the DSTAR-
Teen (ES=0.07, P=.75).

SED. Compared to TH-only participants, CoYoT1 Clinic
participants did not report any significant changes in self-
efficacy over the course of the study (ES=—0.10, P=.74).

SMOD-A. CoYoT1 Clinic participants reported non-signifi-
cant improvements in problem solving abilities (ES=0.47,
P=.051) and communication with care providers about
symptoms and care (ES=0.39, P=.07), compared to those in
TH-only, who reported smaller changes in these areas (see
Figure 3).

General HRQOL and depression. No significant changes in
HRQOL were observed over the course of the study, as mea-
sured by the EQ-5D-based utility score (ES=0.05, P=.89;
see Table 2). Similarly, no changes in depressive symptoms
were observed, as measured by the CES-D (ES=-0.08,
P=.71).

Hemoglobin Alc and diabetes device use. HbAlc increased
over the course of the study in both CoYoT! Clinic and
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TH-only participants, and these changes did not significantly
differ between study groups (ES=0.25, P=.60). Similarly,
any changes in continuous glucose monitor use (OR=2.52,
P=.53) and insulin pump use (OR=2.00, P=.63) did not
significantly differ between study groups.

Sub-Analyses by Pilot Phase Participation

CoYoT!1 Clinic participants reported reductions in diabetes-
related distress and self-management of T1D care activities,
as compared to TH-only participants. Since a subset of par-
ticipants was previously exposed to VGA during the pilot
phase, these results were examined further while accounting
for this previous exposure.

In a model examining average changes in diabetes dis-
tress, all participants in CoYoT! Clinic showed similar
reductions in DDS average scores (A=—0.44, ES=-0.51,
P=0.03), and previous group exposure provided no signifi-
cantly greater benefit or impediment over the current study
period (A=0.16, ES=0.23, P=.55). DDS subscales showed
similar patterns.

In models assessing changes in SMOD-A subscales, dif-
ferent patterns were observed. Changes in problem solving
were similar to those reported for distress, as improvements
in CoYoT1 Clinic participants were not significantly differ-
ent between new participants and those previously exposed
to the intervention (A=1.27, ES=0.39, P=.41). In contrast,
relative benefits in communicating with care providers seen
in the CoYoT! Clinic group were primarily attributable to
those with previous exposure, who showed large improve-
ments compared to those in TH-only with previous VGA
exposure (A=4.29, ES=0.77, P=.049). Participants new to
CoYoT!1 Clinic showed no greater changes over the study
than new participants in the TH-only group (A=-0.31,
ES=-0.06, P=.85).

Discussion

YA patients with chronic conditions often encounter feelings
of stigma and isolation that traditional healthcare settings
may not be fully equipped to combat. Many patients seek out
emotional and technical support, advocacy, and humor
through disease-specific social media, blogs, and other
online resources.*>** Integrating peer support into the health-
care system is another strategy to address stigma and isola-
tion that may enhance patient health and well-being. This
study is one of the first to demonstrate that random assign-
ment to VGA (CoYoT]1 Clinic) is associated with a substan-
tial reduction of the psychosocial burden experienced by YA
with T1D.

Diabetes-related distress, including worry about complet-
ing diabetes self-care tasks and feeling unsupported by fam-
ily and care providers, is associated with poorer symptom
management, resulting in higher HbA1c and more frequently
missed insulin boluses.** In the current study, diabetes-
related distress increased in TH-only participants, suggesting

that the peer interactions for CoYoT1 Clinic participants dur-
ing VGA may address some need for social support not met
in usual care.

CoYoT! Clinic was associated with non-significant
improvements in problem solving abilities and communica-
tion with care providers about symptoms and care relative to
TH-only participants, as measured by the SMOD-A.
Although these findings were non-significant, they should be
evaluated in a larger sample size due to the large effect size.
Self-regulated, effective symptom management is likely to
follow reductions in psychosocial barriers (eg, negative atti-
tudes towards diabetes) and increased social support.’> As
YA patients encounter new challenges, VGA may serve as a
valuable resource for solving challenges with diabetes and
establishing more independence through improved commu-
nication with care providers.

Consistent with previous research on the CoYoTl
Clinic,2*?2 many YA reported elevated depressive symptoms
at baseline and maintained these levels throughout the study.
Elevated CES-D scores exceeded 16, which epidemiologic
data suggests is a cutoff for participants who may meet the
diagnostic criteria for depression.?” However, formal diagno-
ses were not made by mental health professionals. This find-
ing is not unexpected considering the VGA intervention was
not designed to treat symptoms of depression (eg, via cogni-
tive behavioral therapy or anti-depressant medication), and
YA with T1D often struggle with a wide range of psychoso-
cial stressors. Because elevated depressive symptoms
increase the likelihood of poorer health outcomes, screening
and addressing depressive symptoms is especially critical for
these patients.

Although there was no statistically significant difference
in HbA 1c between groups, this finding must be viewed in the
context of the study duration. Previous research relates
improvements in diabetes-related distress to reductions in
HbAlc.3* Importantly, improving psychosocial outcomes is
co-equal in importance to patients as reducing HbAlc.
Improvements in diabetes-related distress observed in the
current study may thus represent steps towards improved
self-care and blood glucose levels over time. For instance,
group appointments have been shown to increase diabetes-
related technology uptake.?!*® While non-significant, the
over twofold increases in the uptake of insulin pump and
continuous glucose monitor use in the current study suggest
that future studies should study differences in technology
uptake in a larger sample size or over a greater duration of
time. Notably, reductions in diabetes related distress were
not associated with any changes in HbAlc observed in the
current study. Participants whose HbAlc improved were
equally distributed across both study groups, but those who
reported reduced distress were more commonly assigned to
VGA.

Given that some participants in both groups had previous
exposure to VGA in a pilot phase, sub-analyses were con-
ducted to elucidate the contribution of prior exposure to sig-
nificant findings. For diabetes distress, this analysis affirms
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that randomization to VGA improves diabetes-related dis-
tress regardless of prior exposure. New participants random-
ized to CoYoT1 Clinic contributed equally to the significant
group-level reduction in diabetes-related distress, relative to
TH-only participants. A similar pattern was observed for
changes in T1D-related problem solving abilities, where all
CoYoT!1 Clinic participants showed similar gains.
Conversely, improvements in communicating with care
providers about T1D were seen in all participants on average,
except those previously exposed to VGA randomized to
TH-only in this study. The loss of virtual groups may have
led to participants experiencing changes in the patient-pro-
vider relationship or required these participants to adjust
learned communication strategies over the study, resulting in
lower scores. Those participants in CoYoT1 Clinic during
both the pilot phase and RCT showed the largest gains, while
all new participants showed similar, smaller gains.
Improvements reported by new participants in TH-only and
CoYoT! Clinic may be attributable to the novelty of virtual
care appointment, which presented a new structure for talk-
ing to care providers (over video conference). Because of
these inconsistent results, an RCT with a longer duration of
follow-up is needed to investigate whether changes in com-
munication are attributable to TH, VGA, or both.

Limitations and Future Directions

CoYoT! Clinic participants were not blinded and had more
contact with their healthcare team due to VGA. As a result, it
is possible that the positive effects of VGA could be due in
part to an attention effect from more frequent interactions
with their healthcare team, irrespective of the VGA content.
Future studies may include a virtual group control condition,
where groups convene, but do not discuss diabetes-specific
content. However, this approach may be challenging to
implement in a real-world clinical setting.

Study participants were predominately white, non-His-
panic, and carried private insurance, limiting study generaliz-
ability to different demographic groups. Racial, ethnic, and
socioeconomically diverse adolescents and YA have shown
equal interest and ability to participate in VGA.?” An adapted
CoYoT1 Clinic model®® focused on racial, ethnic, and socio-
economically diverse adolescents and YA is currently being
evaluated. The benefits of TH alone are also being examined.
Given the sociocultural upheaval associated with the COVID-
19 pandemic, supportive virtual care will be critical in serving
at-risk patients. Future research will examine strategies to
facilitate engagement among individuals at highest risk for
poor health outcomes, such as those with elevated depressive
symptoms, as well as factors associated with positive out-
comes, to further develop and refine the intervention.

Conclusions

With a focus on VGA, the CoYoT1 Clinic model addresses
many of the psychosocial burdens associated with T1D.

Randomization to VGA (CoYoT1 Clinic) was associated with
reduced diabetes-related distress. These results support the
integration of VGA into chronic disease care models for YA.
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