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Type 1 diabetes is a challenging chronic condition and can lead to diabetes-related distress and disengagement. His-
torically disadvantaged, racially and ethnically diverse young adults (YAs) with type 1 diabetes experience higher blood
glucose levels and encounter more barriers to care than their White counterparts. Current research shows that tele-
health may provide a route for improving psychosocial issues and diabetes care among YAs.

Telehealth is an innovative and flexible care model that
uses secure online platforms to connect patients to their
health care providers (HCPs) from anywhere, including
the comfort of their homes (1). The use of this model has
increased significantly during the coronavirus disease
2019 (COVID-19) pandemic, as patients of all ages adapted
to communicate with HCPs while on lockdown. Tele-
health may be especially attractive to young adult (YA)
patients with type 1 diabetes, who are accustomed to using
mobile phones and could benefit from the flexibility it offers.

Emerging research indicates that telehealth may facilitate
access to care for YAs. In a recent telehealth intervention
for predominately White YAs with type 1 diabetes, YAs
were able to connect to their diabetes visit from their
parked car, between classes, or in break rooms at their
place of work (2). Telehealth reduces the commute time
needed for in-person visits, especially for patients who
live far away. Additionally, it can also significantly reduce
the number of hours missed from work and/or school
to attend in-person appointments. In comparison with
lengthy in-person visits, virtual appointments can be
more convenient, requiring only that patients have a reli-
able Internet connection, camera, and microphone, which
many patients have access to on mobile phones or com-
puters (3).

On the other hand, COVID-19 and the subsequent rapid
implementation of telehealth exacerbated disparities among
YAs from diverse backgrounds, and the impact has yet to be
thoroughly investigated. Due to the significant impact on dis-
ease burden, inequities in social determinants of health
(SDOH) must be considered when reviewing the use of

telehealth in YAs with type 1 diabetes. Interconnected soc-
ioeconomic factors, or SDOH, impact an individual’s
health, including their sociocultural background, economic
conditions, available social support, and access to care and
technological resources (4,5). For example, patients with
low socioeconomic status (SES) are likely to experience
food insecurity (6), housing instability, and overcrowding
(7–9) and inability to pay for basic needs (10,11). Addition-
ally, YAs who are not financially secure may not have a
reliable source of transportation to get to in-person ap-
pointments. All of these factors create barriers to health
care access and delivery and affect an individual’s overall
physical and mental well-being. For example, food insecu-
rity and housing instability can lead to anxiety and increase
a person’s probability of experiencing adverse health events
(6,11). These economic problems are not only associated
with higher A1C among YAs (12), but also are found more
frequently among ethnically diverse, non-White patients,
who already carry significantly greater disease burden (13).

As the incidence of type 1 diabetes continues to increase
more rapidly for YAs with diverse backgrounds, type 1
diabetes care delivery must shift to engage low-SES, eth-
nically diverse YA patients who are less likely to achieve
health goals. Psychosocial issues related to diabetes are
highly prevalent in YAs (14,15), and often unmet psychoso-
cial concerns affect diabetes care. In a study conducted in
Australia, one-third of YAs with type 1 diabetes reported
experiencing psychological distress related to diabetes,
and those with more symptoms were found to have higher
A1C levels (16). A study found that one of the major factors
that contributed to loss to follow-up in ethnically diverse,

Corresponding author: Jaquelin Flores Garcia, jfloresgarcia@chla.usc.edu

https://doi.org/10.2337/dsi21-0011

©2021 by the American Diabetes Association. Readers may use this article as long as the work is properly cited, the use is educational and
not for profit, and the work is not altered. More information is available at https://www.diabetesjournals.org/content/license.

VOLUME 34, NUMBER 4, FALL 2021 357

FROM RESEARCH TO PRACTICE

mailto:jfloresgarcia@chla.usc.edu
https://doi.org/10.2337/dsi21-0011
https://www.diabetesjournals.org/content/license
http://crossmark.crossref.org/dialog/?doi=10.2337/dsi21-0011&domain=pdf&date_stamp=2021-11-12


low-SES YAs with type 1 diabetes was experiencing psycho-
social challenges (17). A substantial amount of research points
to the need for developmentally appropriate interventions
that address psychosocial concerns in YAs with type 1 diabe-
tes (14). Telehealth may be helpful in improving care for YAs
and has shown promise for improving psychosocial out-
comes in YAs with type 1 diabetes (2,15).

This literature review will examine how telehealth may
provide improved care for diverse YAs with type 1 diabe-
tes. Additionally, benefits and challenges to the imple-
mentation of telehealth among historically disadvantaged,
ethnically diverse populations will be discussed.

Benefits of Telehealth

Few studies have been conducted on the impact of tele-
health on health outcomes in diverse YAs with type 1 dia-
betes, as most studies examine predominately younger and
older White populations. A study of White, rural pediatric
patients with type 1 diabetes (<17 years of age) reported that
the use of telehealth was associated with increasing frequency
of visits, maintaining A1C, and decreasing absences from
work or school (18). In a randomized trial of school-based tele-
health compared with usual care for routine type 1 diabetes
care visits, those in telehealth decreased and maintained their
A1C, showed improvements in some health-related quality-of-
life measures, and had fewer emergency room visits and hos-
pitalizations (19). Most recently, a nonrandomized trial con-
ducted among mostly White, English-speaking children and
adolescents (3–17 years of age) with type 1 diabetes found sev-
eral positive results. In addition to decreased mean A1C in tele-
health participants, 83% of those in telehealth attended four or
more appointments per year, compared with 21% during the
previous year (20). Telehealth participants also reported high
satisfaction (97% satisfied), and 93% reported better access to
staff and diabetes care (e.g., more blood glucose checks) (20).
Although previous reviews reported mixed findings on the
effectiveness of telehealth among pediatric populations with
type 1 diabetes (21,22), more recent studies have elucidated
the positive impact of telehealth in managing this chronic
condition, including facilitating meeting American Diabetes
Association (ADA) standards of care with regard to attending
four or more visits per year, reducing diabetes-related
symptoms, and improving psychosocial outcomes.

Only two studies examined the impact of telehealth on
YAs with type 1 diabetes in the United States specifically.
In a nonrandomized trial in predominately White YAs
with type 1 diabetes, telehealth participants reported
greater appointment attendance (3.5 visits per year), as
well as reduced diabetes-related distress compared with

participants in usual care, who reported reduced atten-
dance (1.0 visit per year) and increased distress (2,15). Sim-
ilarly, in another study of predominately White YAs with
type 1 diabetes, a five-group diabetes education program (i.e.,
expert presentation followed by moderated group discussion)
offered online over 8 weeks was associated with high atten-
dance and satisfaction (23). Collectively, these studies show
how telehealth may assist YAs in the United States with type 1
diabetes by improving psychosocial outcomes and increasing
attendance in a population typically difficult to engage.

International studies of patients from all age-groups have
shown similar improvements in psychosocial outcomes. Italian
people with type 1 diabetes (5–50 years of age) who were ran-
domized to web-based care had less severe hypoglycemic
events, were more satisfied, and improved their diabetes self-
management compared with those in usual care (24). A study
of adults in the Netherlands with either type 1 or type 2 diabe-
tes found a web-based cognitive behavior therapy program
effective in reducing depressive symptoms and emotional dis-
tress (25). Although more research on telehealth is needed in
YAs with type 1 diabetes, results to date have been encouraging.

Barriers to Telehealth

Although telehealth services were rapidly implemented
and brought many benefits during the COVID-19 pan-
demic, many challenges exist across populations and insti-
tutions. While telehealth has improved diabetes care and
allowed patients to reduce their exposure to COVID-19, it
has also highlighted health care disparities and inequities
among low-SES racially and ethnically diverse minority
groups, especially in rural locations (26). The Federal Com-
munications Commission has reported that 30 million
Americans still do not have access to high-speed Internet
(27), which is essential for the use of telehealth (15). In Cali-
fornia, adults ($18 years of age) living in rural areas are
less likely to use telehealth services than those in urban
areas (28). Low-SES non-Whites in rural areas encounter
disproportionately larger barriers to telehealth because of
a lack of reliable Internet access.

In general, the use of video chats, text messaging, and
mobile apps has increased over the past few years in most
sociodemographic groups except for historically disadvan-
taged populations (e.g., Medicaid recipients and those with
low SES) (29). Racially and ethnically diverse patients with
low SES may have to share devices or use limited data
plans, affecting their ability to schedule appointments and
attend telehealth visits (30). Furthermore, many of these
patients may lack a private space in which to conduct appoint-
ments and discuss treatment goals, as Black, Latinx, and Native
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American people in the United States more often live in over-
crowded, multigenerational homes (31).

Low uptake of diabetes technology and lack of insurance
among low-SES, diverse patients compound these access
problems (32,33). For telehealth to serve as a replacement
for in-person care, diabetes technology is needed to effectively
communicate essential diabetes data to HCPs. Recent studies
have found that ethnically diverse YAs (18–28 years of age)
use diabetes technology (e.g., insulin pumps and continuous
glucose monitoring [CGM] systems) less than Whites despite
controlling for SES and insurance status (33–35). HCPs may
be directly or indirectly perpetuating unequal access to diabe-
tes technology, demonstrating implicit biases, concern/hesi-
tancy, and other reasons for not implementing technologies
in YAs with diverse backgrounds (33,35). The cost of diabetes
technology and supplies has also been found to be a barrier
for adults with type 1 diabetes (36) and likely presents a chal-
lenge for YAs as well.

Of the YAs who use diabetes devices, many encounter prob-
lems getting data to their HCPs (36).The availability of multiple
diabetes device platforms (37–44) and lack of integration to the
electronic medical records systems at some institutions can be
challenging for HCPs and clinic staff.When patients have diffi-
culties connecting their diabetes device (e.g., glucose meter,
CGM system, or pump), manual glucose logs must be gener-
ated and sent to the HCP via e-mail. Although there can be
challenges with manually tracking blood glucose, some pat-
ients and HCPs find the process helpful. Although YAs
encounter multiple challenges with accessing their data and
delivering it to their HCPs, multiple diabetes platforms exist to
help with these tasks.

Insurance coverage is also an obstacle for some historically
disadvantaged YAs on public or private insurance. If disrup-
tions in coverage occur, patients encounter problems main-
taining and accessing diabetes devices, supplies, and care
(45). YAs with either no insurance, public coverage, or a pri-
vate plan may have different telehealth utilization rates; a
secondary analysis of the California Health Interview Sur-
vey showed that adults ($18 years of age) who were unin-
sured or had Medicaid have lower odds of participating in
telehealth compared with those with private insurance (28).

Insurance issues can also be associated with worse diabe-
tes outcomes. In one study, 24.3% of adults (19–64 years of
age) with type 1 diabetes who lost their insurance cover-
age experienced higher A1C and were five times more
likely to use acute services (46). In an urban-based study
with racially and ethnically diverse and low-SES YAs with
type 1 diabetes, researchers found that, when patients missed
some of their scheduled appointments, the long wait times to

reschedule appointments also contributed to insurance lapses
(17). Not meeting insurance requirements (e.g., missing multi-
disciplinary team appointments) can lead to lapses in insur-
ances and can prevent YAs from also being able to schedule
telehealth appointments and engaging in their care.

Discussion

Although telehealth shows promise as a health care delivery
model that can increase care adherence and improve psycho-
social outcomes in people with type 1 diabetes, these benefits
are less likely to reach low-SES, racially and ethnically diverse
YAs, who are the most in need of accessible and engaging care
models. COVID-19 has highlighted existing health inequities
and the importance of addressing these barriers to care among
historically disadvantaged, racially and ethnically diverse popu-
lations (47). Many telehealth studies have included predomi-
nately White children, YAs, and adults, whereas very few have
considered how telehealth might bridge this larger cultural
and economic divide.

Notably, telehealth has been shown to engage YAs with type 1
diabetes and improve their psychosocial outcomes (2,15), with
recent studies demonstrating promise for diverse YAs. For
example, a virtual intervention for YAs with type 1 diabetes,
Colorado Young Adults with Type 1 Diabetes (CoYoT1) Clinic,
was adapted from an in-person shared medical appointment
(SMA) model for adolescents with type 1 diabetes and their
families (48,49). CoYoT1 Clinic was developed as a virtual
option for a predominately White YA population (18–25 years
of age) with type 1 diabetes who were receiving care in a stand-
alone diabetes center. It consisted of three home telehealth vis-
its and one in-person visit on a quarterly basis (49). The tele-
health visits included a SMA and an individual visit with a
diabetes provider (nurse practitioner or pediatric endocrinolo-
gist) who used patient-centered care, a collaborative model of
health care provision (2,3,49). This pilot study improved YA
adherence to ADA standards (e.g., attending quarterly clinic
visits, seeing all members of the diabetes team, and receiving
transition preparation), diabetes technology uptake, psychoso-
cial outcomes, and retention compared with control subjects
who did not receive the intervention (2,15). This success may
have been the result of the intervention providing a way for
YAs to feel more comfortable during appointments and en-
abling them to connect with other YAs living with type 1 diabe-
tes. Furthermore, patient-driven group sessions may have also
positively affected their diabetes care.

Although this model was found to be successful in a pre-
dominately White population, it yielded some logistical
lessons crucial for future implementation in other popu-
lations, including the importance of using a single diabetes
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data platform, uncoupling SMA appointments (i.e., holding
SMAs with peers and individual diabetes HCP visits on
different days), creating YA-friendly SMAs, and allowing
patients to select days to attend based on their schedules
and needs (3).

In the next phase of their project, the researchers success-
fully adapted the CoYoT1 Clinic model for racially and
ethnically diverse, urban, low-SES YAs with type 1 diabe-
tes (2,3). The adaptation process was informed by input
from a patient advisory board, stakeholder focus groups,
and data from a survey conducted in the target popula-
tion (3). These data led to modifications to the model to
best serve the needs of the more diverse population. The
adapted model, CoYoT1 to California (CTC), similarly
included three telehealth visits and one in-person visit
over the study year. However, major changes to the origi-
nal intervention included having formal patient-centered
care trainings (including shared decision-making tools) for
HCPs, providing after-visit video summaries for YAs, having
family involvement at patients’ discretion, uncoupling group
and individual appointments, and providing formalized
peer-led SMAs based on YAs’ availability (3). CTC is cur-
rently being tested in an urban hospital setting, and pre-
liminary feedback from YAs suggests it may be positively
affecting their psychosocial well-being and diabetes care.

Historically, telehealth has been hindered by many restric-
tions on HCP licensure, reimbursement, and eligible services.
As COVID-19 surged throughout the country, regulatory
changes were needed to provide care at a time when physical
distancing was necessary for the safety of all patients. In
response, Congress signed the Coronavirus Aid, Relief, and
Economic Security (CARES) Act into law in March 2020
(50,51). The CARES Act was an important first step in provid-
ing federal funding for Internet access to support telehealth
services, improving reimbursement processes, providing allow-
ances for HCPs to see out-of-state patients, offering utiliza-
tion waivers for patients, and making other beneficial
changes to support telehealth use (50,52). Additionally,
rural and historically disadvantaged areas are also slated to
receive more equitable Internet access through this legisla-
tion (50). As clinic models are adapted for the use of both
telehealth and in-person visits, health care team members
must keep advocating for additional support on the local,
state, and national levels.

Before the COVID-19 pandemic, researchers noted that suc-
cessful implementation of a diabetes telehealth program would
require a culture change among HCPs and institutions (53), as
telehealth was scarcely being studied or used at that time. Dur-
ing the early months of the pandemic, medical institutions

scrambled to equip and train staff to deliver telehealth services
as quickly as possible. Although this rapid implementation has
benefited some YAs with type 1 diabetes, it has not provided
equitable care to all. Some researchers have proposed ways of
making telehealth care models for YAs more equitable, includ-
ing increasing affordability (e.g., by reducing onboarding cost/
time), reducing the cognitive burden on users, improving inter-
operability and accessibility (e.g., by addressing health literacy
and numeracy challenges), and allowing episodic use (e.g., by
allowing patients to opt in and out of telehealth visits) (47).

In summary, telehealth has great potential to improve psycho-
social and diabetes outcomes, lessen diabetes disease burden,
and address disparities in care for YAs with type 1 diabetes.
More research is needed to develop and evaluate strategies to
lessen the digital, cultural, and economic divides, as some YAs
continue to experience more challenges than others. Current
telehealth research has demonstrated improvements in diabe-
tes outcomes and care engagement. These results suggest that
reaching YAs, often considered to be a hard-to-reach popula-
tion, requires care models enabling HCPs to meet these
patients where they are (2). Models such as CoYoT1 Clinic,
which demonstrated a threefold increase in attendance for
participating YAs, could turn the tide for YAs with type 1 diabe-
tes. The adaptation and implementation of CoYoT1 Clinic for
racially and ethnically diverse YAs may provide further insights
into improved models of care for those from disadvantaged
and marginalized backgrounds. Although much needs to be
done to develop telehealth models applicable for all YAs with
type 1 diabetes, apparent improvements in clinical attendance,
psychosocial outcomes, and overall diabetes care to date are
encouraging.
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