1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Acad Pediatr. Author manuscript; available in PMC 2024 March 01.

-, HHS Public Access
«

Published in final edited form as:
Acad Pediatr. 2023 March ; 23(2): 265-270. doi:10.1016/j.acap.2022.05.010.

Telemedicine visits to children during the pandemic: Practice-
based telemedicine vs. telemedicine-only providers

Kristin N. Ray, MD, MS?, Samuel R. Wittman, MS%, Jonathan Yabes, PhD?, Lindsay M. Sabik,
PhD3, Alejandro Hoberman, MD1, Ateev Mehrotra, MD, MPH*

1Department of Pediatrics, University of Pittsburgh School of Medicine, UPMC Children’s Hospitall
of Pittsburgh, Pittsburgh, PA

2Department of Medicine, University of Pittsburgh School of Medicine, Pittsburgh, PA

SDepartment of Health Policy & Management, University of Pittsburgh Graduate School of Public
Health, Pittsburgh, PA

4Department of Health Care Policy, Harvard Medical School, Boston, MA

Abstract

Objective: In March 2020, regulatory and payment changes allowed “brick and mortar” pediatric
practices to offer practice-based telemedicine for the first time, joining direct-to-consumer (DTC)
telemedicine vendors in the ability to offer visits for common acute pediatric concerns via
telemedicine. We sought to characterize the relative contribution of practice-based telemedicine
vs. DTC telemedicine models in provision of children’s telemedicine from 2018 through 2021.

Methods: Using January 2018-September 2021 data from Opium’s de-identified Clinformatics®
Data Mart Database (CDM), we identified telemedicine visits by children <17, excluding
preventive visits and visits to specialists, emergency departments, and urgent care. Among
included visits, we defined “telemedicine-only” providers as those with =280% of visits via
telemedicine and practice-based telemedicine providers as those with <50% of visits via
telemedicine. We then described the telemedicine visit volume and diagnoses for these categories
overall and per 1000 children per month.

Results: From January 2018-February 2020, telemedicine-only providers accounted for 57,815
telemedicine visits (90.8%), while practice-based telemedicine accounted for 4,192 telemedicine
visits (6.6%). From March 2020-September 2021, telemedicine-only providers accounted for
38,282 telemedicine visits (6.1%), while practice-based telemedicine accounted for 555,125
telemedicine visits (88.2%). Per month, telemedicine visits to practice-based telemedicine
providers increased from pre-pandemic to pandemic periods (0.1 vs. 12.9 visits per 1000 children/
month), while telemedicine visits to telemedicine-only providers occurred at a similar rate from
pre-pandemic to pandemic periods (0.92 vs 0.96 visits per 1000 children/month).
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Conclusion: We observed a large increase in telemedicine visits during the pandemic, with the
growth in visits exclusively occurring among visits to practice-based telemedicine providers as
opposed to telemedicine-only providers.

Introduction

Methods

Before 2020, children largely received telemedicine visits via direct-to-consumer (DTC)
telemedicine vendors.! Regulatory and payment changes during the COVID-19 public health
emergency facilitated a dramatic rise in telemedicine use among children.24 Many “brick
and mortar” practices began offering practice-based telemedicine for the first time, 4 while
some DTC telemedicine vendors reported increases in visit volume early in the pandemic.’
As a result, in the first months of the pandemic, up to 44% of problem-based primary care
visits occurred via telemedicine, with this declining to 15% by fall of 2020.4

Prior studies have examined the percentage of primary care practice encounters

that transitioned to practice-based telemedicine during the early pandemic,* but the
contribution of these new practice-based telemedicine visits relative to visits occurring
with already existing DTC telemedicine vendors during the pandemic is not known.
Understanding the degree to which these two different models cared for children during
the pandemic may help inform ongoing policy discussions regarding reimbursement and
quality metrics for telemedicine within and outside of primary care medical homes. Thus,
we sought to characterize the relative contribution of practice-based vs. DTC telemedicine
models in the provision of telemedicine to children from 2018 to 2021.

Among children <17 years old, we applied prior methods to identify telemedicine visits
using Current Procedural Terminology (CPT) codes, CPT modifiers, specialty codes, place
of service codes, and revenue codes* from January 2018-September 2021 in Opium’s de-
identified Clinformatics® Data Mart Database (CDM), which are derived from a database
of administrative health claims for members of a large commercial health plan spanning
all 50 states. These data are estimated to cover 13% of commercially insured individuals
nationally.* We used the most recent data available at the time of our analysis. To focus
on telemedicine use for non-specialty problem-based outpatient visits, we excluded visits
to specialists and preventive health visits. We also excluded telemedicine visits occurring
in emergency departments or urgent care settings (<1% of remaining telemedicine visits).
Because only a small number of visits used audio-only CPT codes (4.3%), we did not
differentiate audio-only from audio-video telemedicine visits in our analysis.

Among the remaining visits, we differentiated telemedicine-only providers vs. practice-
based telemedicine providers (i.e., those offering telemedicine along with in-person visits)
based on the proportion of visits via telemedicine in 2018-2021. We use the term “provider”
because the provider identifier code in the data had the potential to represent a clinic, health
system, DTC telemedicine company or an individual clinician, depending on how claims
were entered and processed. We defined “telemedicine-only” providers as those with >80%
of visits via telemedicine and practice-based telemedicine providers as those with <50%
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of visits via telemedicine (Figure 1). We chose the 80% threshold for “telemedicine-only”
providers in recognition of imperfect coding in administrative data. Providers with between
50-80% of visits via telemedicine (1.96% of providers; 4.1% of telemedicine visits) or

with low volume (<25 total visits; 6.8% of providers; 1.4% of telemedicine visits) were
categorized as “unclassified.” We described the telemedicine visit volume over time by
these three provider categories. Focusing on visits to telemedicine-only and practice-based
telemedicine, we also present visit diagnosis over time, categorized based on primary
diagnosis International Statistical Classification of Diseases and Related Health Problem
codes (ICD-10) as in prior analyses.® In sensitivity analysis, we categorized providers based
only on pre-pandemic visits, with minimal impact on overall findings.

Across 5.4 million unique children, there were 693,349 telemedicine visits across

73,679 providers. Pre-pandemic (January 2018-February 2020), 1,649 providers billed for
63,683 telemedicine visits, with 142 providers categorized as telemedicine-only (8.6%

of providers), 1184 (71.8%) as practice-based telemedicine providers, and 323 (37.2%)
uncategorized. Telemedicine-only providers accounted for 57,815 (90.8%) pre-pandemic
telemedicine visits (Figure 1). More specifically, four telemedicine-only providers accounted
for 80% of telemedicine visits by children pre-pandemic. During this time period,
practice-based telemedicine accounted for 4,192 (6.6%) telemedicine visits, and visits to
“unclassified” providers were 2,409 (3.8%).

During the pandemic period (March 2020-September 2021), 73,132 providers billed for
629,666 telemedicine visits, with 854 providers categorized as telemedicine-only (1.2% of
providers), 65,990 (90.2%) as practice-based telemedicine providers, and 6,288 providers
(8.6%) uncategorized. During this period, telemedicine-only providers accounted for 38,282
(6.1%) telemedicine visits. During the same time, practice-based telemedicine providers
accounted for 555,125 visits (88.2%). Visits to “unclassified” providers were 5.8% of visits
(36,259) during the pandemic.

Rates of telemedicine visits by children to any telemedicine provider increased from

1.0 visits per 1000 children/month from January 2018-February 2020 (pre-pandemic) to
15.8 visits per 1000 children/month from March 2020 to September 2021. Per month,
telemedicine visits to practice-based telemedicine providers increased from pre-pandemic
to pandemic periods (0.1 vs. 12.9 visits per 1000 children/month, Figure 2). Meanwhile,
the rate of telemedicine visits to telemedicine-only providers remained similar from pre-
pandemic to pandemic periods (0.92 vs 0.96 visits per 1000 children/month).

During the pre-pandemic period, the most common diagnosis categories among visits to
telemedicine-only providers were respiratory (average of 0.45 visits per 1000 children per
month from January 2018-February 2020, 47% of telemedicine-only visits), followed by
eye/ear (0.16 visits per 1000 children per month, 17%) and dermatologic (0.13 visits per
1000 children per month, 13%) concerns (Figure 3). In the first six months of the pandemic,
skin-related diagnoses (average of 0.19 visits per 1000 children per month from March
2020-August 2020, 22%) were most common among Visits to telemedicine-only providers,
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followed by respiratory (0.17 visits per 1000 children per month, 18%) and mental health
diagnoses (0.14 visits per 1000 children per month, 16%). Later in the pandemic (September
2020-September 2021), mental health diagnoses were most common (averaging 0.35 visits
per 1000 children per month, 35%), followed by respiratory (0.17 visits per 1000 children
per month visits per month, 17%) and COVID-19 related diagnoses (0.14 visits per 1000
children per month, 14%) among visits to telemedicine-only providers.

During the pre-pandemic period, the most common diagnosis category among telemedicine
visits with practice-based providers was mental health (average of 0.03 visits per 1000
children per month from January 2018-February 2020, 49% of practice-based telemedicine
visits), followed by respiratory diagnoses (0.01 visits per 1000 children per month, 10%;
Figure 3). In the first six months of the pandemic, mental health (average of 3.4 visits per
1000 children per month from March 2020-August 2020, 19%), skin-related (2.7 visits per
1000 children per month, 15%) and respiratory (2.2 visits per 1000 children per month,
13%) were most common diagnoses among telemedicine visits to practice-based providers.
Later in the pandemic (September 2020-September 2021), diagnoses among practice-based
telemedicine visits were most commonly mental health diagnoses (averaging 2.6 visits per
1000 children per month, 22%), followed by respiratory (2.1 visits per 1000 children per
month, 18%) and COVID-19 related diagnoses (2.0 visits per 1000 children per month,
17%).

Discussion

Our findings show a large increase in telemedicine visits per 1000 children at the onset

of the pandemic, with the growth in visits exclusively occurring among practice-based
telemedicine visits (i.e., visits to brick-and-mortar practices offering telemedicine visits
while also providing in-person visits to children). In contrast, telemedicine-only providers,
who previously accounted for 90% of telemedicine visits by children, did not increase their
provision of telemedicine visits to children from 2018 to 2021.

The American Academy of Pediatrics discourages telemedicine use outside the medical
home because of concerns about increased fragmentation and lower quality of care,® but
whether families differentiate between practice-based vs. telemedicine-only providers when
selecting pediatric care options is not clear. From the family perspective, practice-based
telemedicine may offer continuity of relationships and information and may allow them

to connect with a known clinician.3 In contrast, telemedicine-only providers may have
appointments available on-demand and when practice-based offices are closed. Given their
pre-pandemic years of experience in telemedicine, telemedicine-only providers may also
have applications better optimized for user experience and clinicians more experienced in
telemedicine care (compared to practice-based settings with evolving training and workflows
during the early pandemic®19). One DTC telemedicine company caring for all age patients
reported a 59% increase in visit volume during the early pandemic period,’ suggesting
movement towards commercial DTC platforms during the pandemic. Our results suggest
distinctly different patterns of care for children during this time, with telemedicine visit
growth by children occurring exclusively within practice-based settings. Practice-based
telemedicine visit rates were lower in the second year of the pandemic and demonstrated
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seasonal variation, but remained sixfold to tenfold higher than telemedicine-only visits by
children.

Mental health was the most common diagnosis category for practice-based telemedicine
both pre-pandemic and during the pandemic, although the volume of these visits grew
nearly 100-fold, from 0.03 to 2.6 visits per 1000 children per month. Mental health was

an uncommon diagnosis among telemedicine-only providers pre-pandemic, but represented
a third of visits in the later pandemic period with a rate of 0.35 visits per 1000 children

per month. While the potential for telemedicine to improve access to mental health care
has been discussed,11-13 these data provide evidence that telemedicine particularly within
practice-based models may be maturing into a model that is indeed contributing to primary
care-based mental health care for children.

By the end of the study period, respiratory and COVID-19 related diagnoses were the

next most common diagnoses in both telemedicine settings, comprising approximately one-
third of visits. COVID-19-related diagnoses were not common in the first 6 months of

the pandemic in either setting, but increased over time, likely due to evolving COVID-19
epidemiology and testing capabilities. The volume of visits for COVID-19 related diagnoses
to practice-based telemedicine peaked in November and December 2020, consisting with
national peaks in COVID-19 cases and testing.14

These data show sustained use of practice-based telemedicine by children through
September 2021, but it is worth noting these data all occurred during the ongoing public
health emergency, which has simplified technical and financial barriers to practice-based
telemedicine for children. Prior to the pandemic, most pediatric primary care practices
could not offer telemedicine due to restrictions by health plans and state Medicaid rules
regarding patient location and provider type.1> At present, all state Medicaid programs offer
payment for at least some types of live interactive telemedicine, but variable restrictions
remain within state Medicaid programs regarding reimbursable types of services, types of
provider, and patient location. Specifically, the ability to provide telemedicine to children

at home is an essential component of primary care telemedicine. However, Medicaid
programs for only 33 states and D.C. specifically allow for the patient to be located at home
during a telemedicine encounter.1® Private payer laws also vary substantially by state, with
components related to both telemedicine-only and practice-based telemedicine including
regulations related to payment parity for in-person and telemedicine services, payment for
audio-only telemedicine, payment to out-of-network providers or to specific vendors, and
provision of culturally and linguistically appropriate telemedicine services.1> Thus, while
practice-based telemedicine is proposed as a key to the future of primary carel® and is
demonstrably used by families in these data, the regulatory and payment changes that have
supported practice-based telemedicine during the pandemic have yet to be made permanent
in many state regulations and state Medicaid programs.

Limitations of our analyses include that data were deidentified, so that telemedicine-
only versus practice-based telemedicine was defined solely by provider-level visit
patterns. Our categorization of telemedicine-only versus practice-based telemedicine left
approximately 5% of visits uncategorized. We report these visits separately throughout,
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but we acknowledge that they follow a temporal trend more similar to the practice-based
telemedicine visits over time. This analysis of claims data also does not include measures

of clinical outcomes or patient and family experience, and this analysis was not designed

to investigate equity in utilization. These results report on a time period during which

visits by children and especially visits for common acute respiratory tract infections were
markedly lower than prior years due to pandemic-related public health mitigation strategies.*
Additionally, this analysis is limited to a subset of commercially insured patients, and may
not generalize to uninsured or Medicaid insured children, many of whom have experience
increased barriers to telemedicine both before and during the pandemic.1718

In conclusion, our results demonstrate that during the pandemic when regulatory changes
allowed primary care practices to provide and receive payment for telemedicine to patients
at home, the marked growth in telemedicine visits by children occurred exclusively among
practice-based telemedicine providers, with visits most commonly occurring for mental
health, respiratory, and COVID-19 related diagnoses.
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What’s New

Telemedicine visits by children to practice-based telemedicine providers increased
substantially with the onset of the COVID-19 pandemic, while telemedicine visits by
children to telemedicine-only providers occurred at a similar rate before and during the
pandemic.
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Figure 1. Telemedicine visit volume by provider percentage of telemedicine visits before and
during the pandemic
Volume of visits by provider before the pandemic (Jan 2018-Feb 2020, top) and during the

pandemic (March-September 2021, bottom), binned by the percent of visits completed by

telemedicine for each provider, ranging from 1% to 100%. The term “provider” is used

because the identifier could encompass a single physician or a clinic, system, or DTC TM
vendor. Abbreviation: TM, telemedicine.
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Figure 2: Telemedicine visit volume by provider percent telemedicine, 2019-2021
Volume of visits by telemedicine-only providers (=80% telemedicine, red), practice-based

telemedicine providers (<50% telemedicine, blue), and unclassified (between 50-80%
telemedicine or <25 visits total, green) during pre-pandemic (February 2020 and earlier)

and pandemic (March 2020 and after) periods. Due to relatively stable findings from January
2018 through February 2020, we omitted the first year of data from the figure, which starts
in January 2019.
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Telemedicine-only TM: Monthly visit volume by diagnosis category, 2019-2021
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Practice-based TM: Montly visit volume by diagnosis category, 2019-2021
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Figure 3: Telemedicine visit volume by diagnosis category for telemedicine-only and practiced-
based telemedicine providers, 2019-2021

Volume of visits by diagnosis categories for telemedicine-only providers (top) and practice-
based telemedicine providers (bottom), January 2019-September 2021. Note that the panels
have different y-axis scales. Due to relatively stable findings from January 2018 through
February 2020, we omitted the first year of data from the figure, which starts in January
2019. Abbreviation: TM, telemedicine.
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