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Telehealth has been used to successfully deliver pediatric
diabetes care (1–3) and is generally well accepted by
patients and caregivers (4–6). Much like other centers
worldwide (7–11), Stanford Children’s Health rapidly
expanded telehealth capacity during the coronavirus disease 2019 (COVID-19) pandemic. In this observational
study of retrospective data from July 2017 to June 2019
and prospective data from July 2020 onward, we describe
the population of patients attending telehealth visits before
the COVID-19 pandemic (1 July 2017 to 15 March 2020),
during shelter-in-place conditions (15 March to 30 June

2020), and during the partial reopening (16 March to 31
October 2020). We describe workﬂows developed in our
practice to reduce disparities in telehealth use.

Research Design and Methods
Clinic Description
The diabetes clinic at Stanford Children’s Health has three
primary locations in Northern California and two satellite
clinics. The clinic takes care of 1,000 children with diabetes, 38.4% of whom have public insurance and 17.4% of
whom are non-English speaking. Certiﬁed diabetes care
and education specialists (CDCESs), registered dietitians
(RDs), social workers, and interpreters are available at all
clinic visits.

Study Population
All telehealth visits for diabetes between 1 July 2017,
when the program started, and 31 October 2020 were
identiﬁed. Institutional review board approval was
obtained on 2 July 2019 to retrospectively collect data
from July 2017 to May 2019 and prospectively going
forward. Data on telehealth visits were pulled from the
medical record system based on an encounter type of
“Telehealth.” Chart review was performed to obtain
patients’ primary language and insurance type.

Telehealth Workflow Changes During the
COVID-19 Pandemic
Stanford Children’s Health enabled telehealth visits to
patients’ homes starting in July 2017. Patients and
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The coronavirus disease 2019 (COVID-19) pandemic
necessitated using telehealth to bridge the clinical gap,
but could increase health disparities. This article
reports on a chart review of diabetes telehealth visits
occurring before COVID-19, during shelter-in-place
orders, and during the reopening period. Visits for children with public insurance and for those who were
non-English speaking were identiﬁed. Telehealth visits
for children with public insurance increased from 26.2%
before COVID-19 to 37.3% during shelter-in-place orders
and 34.3% during reopening. Telehealth visits for children who were non-English speaking increased from
3.5% before COVID-19 to 17.5% during shelter-in-place
orders and remained at 15.0% during reopening. Pandemic-related telehealth expansion included optimization
of workﬂows to include patients with public insurance
and those who did not speak English. Increased participation by those groups persisted during the reopening
phase, indicating that prioritizing inclusive telehealth
workﬂows can reduce disparities in access to care.
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Providers were responsible for connecting to the visits
themselves, troubleshooting connection issues, asking
patients for the location of their device data, and accessing the downloaded data. If patients were unable to
upload their diabetes data, providers would walk them
through the process.
Before the COVID-19 pandemic, patients could meet
with physicians, nurse practitioners, CDCESs, and diabetes psychologists using the telehealth platform. Social
workers and RDs did not have workﬂows for telehealth
visits and therefore could not participate. If providers
were performing telehealth visits from sites with an inperson interpreter, providers could use an interpreter at
the site; otherwise, providers would have to use telephone interpreters.
The San Francisco Bay Area issued COVID-19 shelterin-place orders on 16 March 2020, and a majority of
visits for diabetes were transitioned to telehealth. A
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divisional clinical operations group was established
with site leads to rapidly iterate virtual visit processes
(Figure 1B). During this time, there were no strict entry
criteria for telehealth other than being able to connect
to the Internet. Patients could upload their diabetes
data or send a picture of handwritten glucose logs.
CDCESs contacted families on the day before their clinic
visit with device download assistance or instructions on
sending photographs of handwritten logs. On the day of
the telehealth visit, medical assistants (MAs) or front
desk staff called patients 15 minutes before their
appointment to connect them to the visit and troubleshoot connection issues. They also determined where
device data were uploaded and messaged this information to providers. Since the transition to telehealth
occurred at the institutional level, protocols were developed for social workers and RDs to participate in telehealth and for hospital-employed interpreters to join
virtually in a multiparty telehealth visit. In addition,
approval was provided for telehealth to occur from the
home of health care providers, clinic staff, and interpreters. During the reopening phase, the same processes were used.

Statistical Analysis
x2 Calculations were performed to determine the
change in the proportion of patients who were nonEnglish speaking and/or publicly insured and were
accessing telehealth. Pre–COVID-19 visits were compared with shelter-in-place and reopening visits.
Reopening visits were compared with shelter-in-place
visits to assess the sustainability of our efforts. A P
value <0.05 was considered statistically signiﬁcant.
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FIGURE 1 Workﬂows for telehealth visits before the COVID-19 pandemic (A) and after the development of improved workﬂows during
the COVID-19 pandemic (B).
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families who elected to have telehealth visits were
required to have a stable Internet connection, Epic
MyChart, and access to a laptop or desktop computer. In
November 2017, mobile device functionality was added
to increase access for patients. Providers chose candidates for telehealth and approached families to schedule
telehealth visits for their next follow-up appointments
(Figure 1A). Diabetes providers speciﬁcally required
families to upload diabetes data the night before a visit
and obtain a laboratory A1C if their child with diabetes
was not on a continuous glucose monitoring (CGM)
system. For those using CGM technology, providers
used the glucose management index CGM metric as a
proxy for A1C.

PRAHALAD ET AL.

Results
Growth of Telehealth Over Time
Between 1 July 2017 and 31 October 2020, there were
a total of 2,106 telehealth visits by 906 unique patients.
Before COVID-19, there were a total of 172 telehealth
visits (102 unique patients) by 13 providers; during
shelter-in-place orders, there were 977 telehealth visits
(672 unique patients) by 29 total providers; and during
reopening, there were 957 telehealth visits (550 unique
patients) by 32 providers.

Before COVID-19, patients were only able to participate
in telehealth visits if they were referred by their provider. In this period, only 26.2% of virtual visit participants were publicly insured (Figure 2A) compared with
38.4% of our overall diabetes population. When
COVID-19 necessitated a transition to all virtual clinics,
telehealth was offered to all individuals, and 37.3% of
the telehealth visits during the shelter-in-place period
were for individuals with public insurance. This 42.4%
increase in telehealth visits in the publicly insured population was statistically signiﬁcant (P = 0.005). Telehealth uptake by children with public insurance was
greater during reopening than before COVID-19
(P = 0.04). There was no difference in telehealth
uptake between the shelter-in-place and reopening
periods.
Similarly, because of inconsistent interpreter workﬂows, only 3.5% of visits before COVID-19 were with
non–English-speaking patients (Figure 2B) despite
17.4% of the overall diabetes population identifying as
non–English-speaking. The development of interpreter
workﬂows during the COVID-19 pandemic led to 17.5%
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Discussion
Before the COVID-19 pandemic, our diabetes clinic had
clear disparities in telehealth participation. In our diabetes population, 38.4% of patients have public insurance, but only 26.2% of telehealth visits before the
pandemic were for children with public insurance. The
cause of this disparity is unclear, but it is likely multifactorial and related to both provider-level and patientlevel barriers. Providers would identify patients they
thought were good candidates for telehealth, and this
process may have been inﬂuenced by implicit bias on
providers’ part about families’ ability to successfully participate in telehealth visits. Data from the American
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When grouping patients by both insurance type and primary language, the majority of telehealth visits before
COVID-19 were for privately insured patients who
spoke English, followed by publicly insured patients
who spoke English (Table 1). During the shelter-inplace period, the percentage of publicly insured patients
who were non-English speaking increased (P <0.001).
In the reopening phase, while the percentage of visits
by patients who were non-English speaking with private
insurance and English speaking with public insurance
remained stable, the percentage of visits by non–English-speaking patients with public insurance decreased
from 14.3% during the shelter-in-place period to 11.2%
during reopening (P = 0.04) but remained signiﬁcantly
higher than before COVID-19 (P = 0.02).
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FIGURE 2 A: Percentage of telehealth visits by patients with public insurance before and during COVID-19. B: Telehealth visits by
non–English-speaking patients before and during COVID-19.
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Patients Across Demographics Could Participate in
Telehealth Visits

of telehealth visits being conducted with non–Englishspeaking patients, and this increase (4.97-fold) was
also statistically signiﬁcant (P <0.001). Telehealth
uptake by non–English-speaking patients remained
higher during reopening compared with before COVID19 (P <0.001), and there was no difference compared
with shelter-in-place visits.
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TABLE 1 Proportion of Visits by Insurance and Language Types
Insurance and Language Group

Before
COVID- 19
(n = 171)

During
Shelter-in-Place Period
(n = 977)

During
Reopening Period
(n = 957)

73.8

59.5

61.9

0

3.2

3.9

Public insurance, English, %

22.7

22.9

23.0

Public insurance, non-English, %

3.5

14.3

11.2

Private insurance, English, %
Private insurance, non-English, %

In addition, systemic barriers such as the absence of
established workﬂows for ancillary team members also
play a role. Non-English speakers are disproportionately
represented among patients with public insurance, and
the lack of interpreter workﬂows may have contributed
to lower telehealth uptake by publicly insured patients
before COVID-19. The gap in telehealth visits for
patients with public insurance closed during the shelter-in-place period and was sustained during reopening.
The gap in telehealth visits for non–English-speaking
patients with public insurance closed during the pandemic but was not fully sustained during reopening,
although levels remained higher than they had been
before COVID-19.
Although we made great strides in reducing some of
our disparities, some patients with limited Internet
and/or technology access may have been lost to care.
Only 73% of American households have access to
broadband Internet at home, whereas 81% of American
adults have access to a smartphone (13). Innovative
approaches such as telehealth visits to school or partnerships with primary care providers are being explored
to offer telehealth to patients with limited Internet or
device access (14,15).
Limitations of data include that it comes from a single
site with incomplete electronic medical records of race
and ethnicity. However, the population seen in our
clinic is diverse. More than 38% of the population has
public insurance, and 17.4% are non-English speaking.
Telehealth has great potential to enable the delivery
care while minimizing burdens on youths with diabetes
and their families, and our experience can help to
inform telehealth processes outside of our institution.
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Our data suggest that, before COVID-19, there may
have been implicit bias in the selection of patients for
telehealth, which created signiﬁcant disparities in
access to care, speciﬁcally for patients on public insurance and those who did not speak English. The mass
transition to telehealth necessitated by the COVID-19
pandemic demonstrated that many patients can successfully participate in telehealth visits. When telehealth is no longer a necessity, telehealth should be
offered to all patients to reduce the implicit bias in provision of telehealth services. In addition, we need to
maintain the progress achieved in developing workﬂows to allow for successful telehealth visits, as well as
workﬂows for key team members such as social workers, RDs, and interpreters to participate in these visits.
We should be cognizant of the fact that not everyone
has access to the technology needed for successful telehealth visits and develop creative solutions to overcome
that barrier. Well-developed workﬂows can expand the
population who beneﬁts from telehealth. Thoughtful
application of telehealth has the potential to reduce disparities in care.
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Academy of Pediatrics’ California chapter and the Children’s Specialty Care Coalition suggest that provider bias
about patients’ access to broadband Internet plays a
role in telehealth adoption (12).
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