Digital Health:

After the COVID Boom
JUNE | 2023




Digital Health

After the COVID Boom

Authors Citlalli Blanchet Sponsors Society of Actuaries Research
Alice Bluestone Institute Health Care Cost Trends
Craig Cartossa, ASA, MAAA Strategic Research Program

Jim Dolstad, ASA, MAAA, FCA
Caixia Ge, FSA, MAAA

Blake Harris, ASA, MAAA
Gordon D. Kaplan, PhD

Mike Lizonitz, FSA

Mario Suarez

David Tuomala, FSA, FCA, MAAA

Caveat and Disclaimer

The opinions expressed and conclusions reached by the authors are their own and do not represent any official position or opinion of the Society of
Actuaries Research Institute, Society of Actuaries, or its members. The Society of Actuaries Research Institute makes no representation or warranty to the
accuracy of the information.

Copyright © 2023 by the Society of Actuaries Research Institute. All rights reserved.


https://soa.qualtrics.com/jfe/form/SV_e5M2FK4qd9Ivc4S

CONTENTS

EXECULIVE SUMMATY ...ceeiiiiiiiiiiiiiiiiiineieeeeeeeeeeeteeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 4

Section 1: Literature RESEAICN.....ccciiiiiiiiiiiiiiciiiiiiiiiirrrrrrrrrrrrrre e e eees e s s e s eesseesesseesseesesssesssssssesessssssssssssssssnsssnnnnns 6
1.1, RESEARCH APPROAGCH ... ittt ettt e e e et e e et e e et e e et e e e st e e et e e e taeeeeaaeas 6
1.2, KEY OBSERVATIONS ...ttt ettt ettt ettt ettt et e et e st ekt e e ts e e s e et eesbeesb e e staessbeesbeentaeesseenbaenaeennsen 8

Section 2: Quantitative Analysis and FINAINGS ....cccciiiiiiiiiiiiiiiiiiiiiiiiinrserersesssseseessssssssssessssssesessessssssassassans 10
2.1. DATA SOURCE AND METHODOLOGY ......ccitiiiitiii ittt et ettt et e e et e e e tbe e e eaaeae s 10
2.2, TELEHEALTH UTILIZATION .ottt sttt sttt ettt ettt sttt ettt et e st e et e e sbe e sta e e et e esbaetaestseenbaesbeenaseanbeensee e 10
2.3, ADOPTION RATE FOR TELEHEALTH oottt ettt ettt ettt e e e e steenaseenbaesnee e 24
2.4, CODING AND DOCUMENTATION. .. .ottt ittt et ettt ettt e e s e e et e e et e e e st e e e et e e e abeeeeaaeaeas 28
2.5. PROJECTED HEALTH CARE OUTCOMES ....cctiiiit ittt ettt ettt sttt ettt ettt st eesaaestaesaseenbaenaee e 34

Section 3: Provider Level Services .......cceeviririiiiiiiiiiiniiiiininnininnnnnneeeeeeeennn
3.1, METHODOLOGY ...ttt ettt ettt e e e et e ettt e e et e e et e e e e tb e e e eab e e e e tb e e e s tbe e e anb e e e e traeeeaaeeeas

3.2. PROVIDER ANALYSIS OBSERVATIONS AND FINDINGS

Section 4: Future OUtlooK ......cccceeiiiiiiiiiiiiiiiiiiiiiieeeee e

Section 5: Acknowledgments.........cccccvveeeeiiiiiiinnienennininnnnneneesenssenne

Appendix 1: Literature Review Activity by Decade .........cccceeeeeeieeeeeeeeeeeneeeeeeeeeeeeeeeeeeeeeeeeeeeee

Appendix 2: Literature Review Using Quintuple Aim Framework
A. THE OPPORTUNITY THAT TELEHEALTH REPRESENTS — QUINTUPLE AIMS

A1 AIM 1: IMPROVING PATIENT EXPERIENCE.......iiiiiiiiiiiiite e

A.2. AIM 2: IMPROVED PATIENT HEALTH ... .ottt ettt nnee e

A.3. AIM 3: REDUCED COST OF HEALTH CARE ....coiiiiitiiiieie e

A.4. AIM 4: IMPROVED PROVIDER EXPERIENCE ........couiiiiiiiiiiiiieite i

A.5. AIM 5: IMPROVED HEALTH EQUITY ..ottt ettt sbe et e et

B. THE FUTURE: TELEHEALTH INTEGRATION ....utttt ittt
Appendix 3: Literature Review — Telehealth Utilization Patterns Pre- to Post-Peak COVID-19.........cccccceceeeeeeeeennnnnnes 59
Appendix 4: Overall Population by Gender by Year by LOB .........ueeeiiiiiiiiiieniiniiiiisnnenieseissssssssssesssssssssssnssssssssssssnnns 62
Appendix 5: Telehealth Service Identification Criteria......ccccccceeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee. 62
Appendix 6: CMS Eligible Telehealth COUES.......uuuiiiiiiiiiiimriiiiiiiiereeriissceereee e ssssnseesessssssssnnsssssssssssnnssasssssssnnns 63
APPENAIX 7: Claim GrOUPS....cuueeeiiiiiiirrrneereiiisssssnstesssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsesssssssssssnsassssssssssns 64
Appendix 8: Procedure Grouping for Coding and Documentation ...........cccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseesesssssssssssssssssssssses 65
Appendix 9: Predictive IMOEIS ..........eueeiiiiiiiiiieiiiiiiiiieriene s seeeesssssssssssnsssssssessssnnsssssssssssssnnsessssssssssnnsasssssssssnns 66
Appendix 10: Rural-Urban Commuting Area Codes .........cccereiiirrrneeennnissssssnnnesessssssssnneens 69
2] =T =T oY 69
About The Society of Actuaries Research INStItUte ........cccceereiiiiiiineeeiniiiicninerenenisscssneeeens 84

Copyright © 2023 Society of Actuaries Research Institute



Digital Health

After the COVID Boom
Executive Summary

INTRODUCTION

The COVID-19 pandemic initially caused some health care services to shift away from in-person transactions to a
digital form, including telehealth, e-mails, remote patient monitoring and other forms of communication. If
sustained, numerous effects and counter-effects both in the cost and quality of care as well as long-term outcomes
for patient health may emerge.

RESEARCH APPROACH

The researchers for this paper are all employed by Optum, a subsidiary of UnitedHealth Group, or UnitedHealth
Group. Optum is a leading health solution and care delivery organization serving both providers and payers. To gain
an understanding of COVID-19’s impact on digital health and the health system in general, this paper includes both
literature review and several actuarial analyses using data available to Optum. While the definition of “digital
health” can be very broad, for the purpose of this research on digital health, our actuarial analysis focuses on
telehealth, and the literature review will include telehealth and some remote patient monitoring.

The literature review we conducted for this paper included scanning over 2,007 articles as potential references for
this paper. Ultimately, we summarized 177 articles for inclusion within this paper. Details and key findings from the
literature review are detailed in Section 1. For ease of understanding, the findings are synthesized into the quintuple
aim: improved patient experience, improved patient health, reduced cost of care, improved provider experience
and improved health equity. In addition, a wealth of telehealth reference articles is provided in the references.

To perform the analytics, we needed to develop a structure regarding the coding and changes in coding as COVID-19
progressed. This paper lays out a framework that researchers can use as a guide to develop their own analyses in
the future. The quantitative analysis explored an important actuarial question that we did not see directly addressed
in the literature: For a Medicare Advantage population, was there a decrease in coding of the U.S. Department of
Health and Human Services’ Hierarchical Condition Categories risk factors for members that used telehealth? The
case study in this paper shows a slight increase — not decrease — in risks coded, although there are numerous
confounding factors.

For the purpose of this study, we define pre COVID-19 as the time period prior to March 2020, the peak COVID-19
as March 2020 to June 2022, and post peak COVID-19 as July 2022 forward.

INSIGHTS

The data and actuarial analysis directionally validate much of the literature review on changes in digital health
utilization before, during and post peak COVID-19. Given that we used different data sources for this paper, there
are naturally differences in magnitude by area, line of business and time based on a wide range of factors including
COVID-19 prevalence rates and local protocols.

Common themes we saw in both the literature review and analysis of claims experience are:
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Use of telehealth was low but consistently increasing prior to COVID-19.
Providers and patients quickly adapted to telehealth to address restrictions during the Peak COVID-19.
Overall telehealth utilization has dropped off post-peak COVID-19 but remains higher than pre COVID-19
utilization.

4. Medicare use of telehealth for mental health and substance abuse has remained near the average of peak
COVID-19 levels (March 2020 through July 2022).

5. Research and best practices are emerging as to how best to deploy telehealth, for what purposes and what
conditions, but more work needs to be done.

6. The impact of telehealth on the short- and long-term cost reduction has promise, but much more analysis
of health outcomes is required before any conclusions can be reached.

Throughout this paper, we call out numerous telehealth successes that directionally point toward increasing
utilization and potentially lower cost of care. While access to care has improved, patient and provider experience is
mixed as process flows, provider compensation and optimization of telehealth are refined. Our analysis shows that
the adoption rate of telehealth varies by geography, with the North Central region having the highest adoption rate.
Future analysis may want to focus on understanding geographical variations. Broadband and smartphone availability
as well as digital literacy are barriers to telehealth for some members of disadvantaged populations that need to be
addressed.

LIMITATIONS AND FUTURE RESEARCH

We wrote this paper as the nation is coming out of COVID-19 as a public health emergency and returning to the new
normal. It will be interesting to see how telehealth utilization changes and health outcomes are impacted in future
research as more data becomes available. Favorable policies and provider reimbursement changes facilitated the
use of telehealth services during the peak COVID-19. Post peak COVID-19, patient and provider preferences and
quality considerations will become more important in assessing the outlook for telehealth services. Changes in
reimbursement and other policies as the peak of COVID-19 ends will also become important. The impact of those
items on future utilization remains unknown and will need to be addressed with future research.

As we wrote this report, the Biden administration announced that the public health emergency associated with the
COVID-19 pandemic ended in May 2023. Whether that will result in changes to payment and other policies related
to telehealth remains to be seen. It is likely that future time periods will see further changes for telehealth in the
post-emergency environment. As new data becomes available, the methodology we provide in this paper will enable
providers and payers to consistently track key metrics related to telehealth to lead to a better understanding of its
impact on health outcomes and total cost of care.
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Section 1: Literature Research

This section analyzes the evolution of telehealth purely from the research perspective. The section is based on
identifying some of the most relevant articles out of the nearly 13,000 articles published to date. To help provide
structure to the wealth of information in the articles reviewed, we selected the quintuple aim to make the
information most easily consumable. The first part of this section covers the research approach and definitions
used. The second part of this section highlights the findings of our research leveraging the quintuple aim. Finally, we
summarized the future of telehealth integration based on the research we reviewed. This literature review
summarizes what we know so far about telehealth and what factors are likely to affect the future growth of
telehealth.

For readers highly interested in literature research, we recommend you read this section and Appendix 2, along with
all the references. For those wanting to understand what research we reviewed and the key findings, the following
two subsections may meet your needs.

1.1. RESEARCH APPROACH

SELECTION OF ARTICLES AND DEFINITIONS

The concept of telehealth has existed since the early 20th century. Since 2000, the health care system had been
increasing its use of digitally supported health care delivery, also known as remote patient monitoring (RPM).
However, only recently have both telehealth and RPM seen rapid growth in implementation and integration into the
health care system. That growth has been accompanied by an exponential increase in research publications. For
example, a PubMed search using the terms “telehealth” and telemedicine” in the title finds 12,912 articles dating
back to 1974, with 65% occurring since 2017. Similarly, a search using “remote patient monitoring” shows a similar
trend with 579 articles dating back to 1986 but with 75% occurring since 2017. Appendix 1 provides graphics by
decade.

The immediate cause of that exponential growth has been the recent COVID-19 pandemic. An overwhelmed health
care system faced catastrophic challenges as it had to address federal and state stay-at-home mandates while
protecting both patients” and providers’ health. The health care industry scrambled to meet those challenges by
increasing the use of telehealth modalities. After two years of this national “experiment” in health care delivery, the
industry and regulators are now beginning to understand will need to address issues for telehealth to reach its full
potential to fulfill its promise for improving health care.

It is important to define the terms we use in this report and discuss the necessary limitations in the scope of this
review. “Digital health” is defined as: “Digital health, or digital healthcare, is a broad, multidisciplinary concept that
includes concepts from an intersection between technology and healthcare. Digital health applies digital
transformation to the healthcare field, incorporating software, hardware and services. Under its umbrella, digital
health includes mobile health (mHealth) apps, electronic health records (EHRs), electronic medical records (EMRs),
wearable devices, telehealth and telemedicine, as well as personalized medicine” (Bernstein 2023).

Our focus in this review, however, is on the health care delivery modalities of telehealth and telemedicine. A variety
of definitions have been offered for “telehealth” and “telemedicine,” which are terms that are often used
interchangeably (Tuckson et al. 2017). We will follow that approach and use the broader term “telehealth” as the
focus of this review.

The breadth of what constitutes telehealth is captured in the World Health Organization (WHO) definition for
telemedicine: “... the delivery of health care services, where distance is a critical factor, by all health care
professionals using information and communication technologies for the exchange of valid information for
diagnosis, treatment and prevention of diseases and injuries, research and evaluation, and for the continuing
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education of health care providers, all in the interests of advancing the health of individuals and their communities”
(Mileski et al. 2017).

With that broad definition, nearly every aspect of the system delivering non-face-to-face health care (not just
medical care that physicians deliver) to individuals would be included. In addition, all forms of communication of
health information (telephonic, video or electronic) and among health care professionals and between health care
providers and their patients would also be included. Therefore, it is necessary to apply some restrictions. In this
review, we define the term “telehealth” similarly to Lee and Hughes (2017): Telehealth is the use of modern
technology in smartphones or computers and potentially augmented by medical monitoring devices by health care
professionals to provide health care services to their patients without them needing to leave home or office. As
such, telehealth will always involve a two-way communication between the health care provider and patient,
although the communication may be synchronous as in an audio/video visit, or it may be asynchronous involving
messaging email/text between the provider and patient.

As the above definition demonstrates, telehealth is not monolithic. It can take many forms depending on providers’
capabilities and patients’ needs and abilities. Although it is possible to study different components of telehealth, it is
more helpful to ask how telehealth should be applied by the health care industry in providing health care to patients
within the varying contexts that arise (Sundhar, K.R. 2021). Barring data to the contrary, all forms of telehealth
should be supported.

FRAMEWORK FOR LITERATURE REVIEW

A high-quality health care system is one that provides the populations it serves with the right care via the right
provider at the right time and in the right place. An effective health care system is one where healthcare payers’,
providers’ and patients’ perspectives converge and are the overarching goal. Those goals have evolved over the
years. Initially stated as a “Triple Aim for Healthcare” (Berwick et al. 2008), the goals were then expanded to a
quadruple set of aims for health care (Arnetz et al. 2020). Stated briefly, these aims are:

1. Improved patient experience marked by improved access to, easy navigation within and helpful
interactions with the health care system.

2. Improved patient health outcomes marked by improved physical and mental well-being.
Decreased healthcare costs marked by the affordability of health care and decreased preventable or
unnecessary health care spending.

4. Improved provider well-being marked by a system that supports providers’ ability to operate at the peak of
their training and that diminishes conditions leading to provider burnout.

More recently, a fifth aim has been suggested, and we predict it will be rapidly adopted:
e Health equity marked by equal access to health care across all population groups.

The last aim has been proposed because, as Nundy et al. (2022) point out, health equity is an outcome that is not
necessarily guaranteed even if the other four aims are being addressed.

Both payers and providers generally endorse the quintuple aim. Telehealth has the potential to address all five for
health care (Goldberg et al. 2022). It has already been proposed that telehealth be judged on its ability to deliver
across these aims (Bearnes et al. 2021).
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1.2. KEY OBSERVATIONS

e Telehealth utilization was on the rise pre COVID-19 and peaked during March 2020 to June 2022.
e  Utilization post peak COVID-19 decreased but remains above pre COVID-19 levels.

e Necessary to conduct research to understand where to optimize telehealth.

e Provider infrastructure needs improvement as do best practices for “webside” manner.

e  Potential exists to improve health outcomes and address disparities.

As highlighted in the Executive Summary, this paper incorporates a robust literature review in Appendix 3 and the
references. This section provides a high-level review with the key observations noted in the takeaway box. The
health care industry has often analyzed initiatives based on the triple aim, which over time has grown to the
quintuple aim. Because that framework has become an industry standard, this section also summarizes the
literature review into that structure.

Telehealth adoption and utilization was on the rise prior to the COVID-19 pandemic. Its use was based on and
continues to be driven by rapidly improving device and communications technologies within the private sector. Its
growth was being limited by infrastructure issues around patient and provider access and experience,
reimbursement policies, physician/health system investment in infrastructure, and physician incentive structures.
The COVID-19 pandemic forced all of that to change nearly overnight. Reimbursement issues were addressed;
providers had no choice but to adapt and learn how to use telehealth to provide effective care for most patient
visits. But the improved ability to prevent and manage COVID-19 has now resulted in a decline in telehealth
utilization, although current levels are still well above pre-pandemic levels. That decline was to be expected and is
not necessarily a bad thing. There needs to be time for research to document the conditions under which telehealth
produces comparable or superior results to in-person care. Such data will or should guide future access and
reimbursement policies. As the healthcare industry moves into a new model for more integrated, patient-centric
health care delivery, providers, patients and policies will drive the rate of telehealth utilization. Ultimately, the value
of telehealth will need to be based on sound research that demonstrates its ability to promote population health
improvement. Those results will almost definitely be population- and condition-specific, which suggests that efforts
to expand telehealth utilization should be directed toward such populations.

On the patient end, educating patients on how to interact effectively with providers using telehealth is a top priority.
Access to telehealth is another shortcoming to be addressed by the industry, regulators, and those providing
broadband access to assure such populations have the technology and access to use telehealth effectively. On the
provider end, continued refinement of infrastructure including workflows and technology is needed. Providers also
need guidance and training on how to use telehealth within the practice of their specialty. Telehealth can provide a
way for providers to stay more connected to those patients who need them the most. Ongoing training in webside
manner is necessary to prevent online/smartphone interactions from becoming less personal than is the case for in-
person interactions. Finally, on the policy end, decision-makers must establish policies that promote equitable
availability and reimbursement of telehealth services that follow established guidelines.

There is not enough research outside of pandemic conditions to reach firm conclusions about how best to integrate
telehealth into health care going forward. However, available research is promising. Telehealth for the most part is
delivering on most of the aims agreed upon as important for developing an effective and equitable health care
system. It provides a better experience for patients, which patients confirmed via their ratings of their telehealth
experience during the pandemic. It contributes to improved health outcomes, particularly in situations where a
breakdown in patient/provider connection would have the most negative impact on health. It can create a better
experience for providers, which is also seen in their ratings of telehealth during the pandemic. It can contribute to
lower health care costs primarily through its ability to improve health and reduce preventable health care utilization.
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It is only in the last aim of health equity where significant improvement in access to telehealth across disparate
groups, access to “like” providers delivering telehealth, and education, if telehealth is to realize its promise. Taken
together, this suggests that actuaries can be cautiously optimistic as they define telehealth value.

Summary of Telehealth’s Impact on Quintuple Aims

Improved patient experience Patient access improved as the industry adapted to
COVID-19. However, opportunities remain to optimize
infrastructure and services

Improved patient health This was directionally positive across many conditions,
but further research is required to determine what
services telehealth can best deliver, like behavioral
health.

Reduced cost of care Short- and long-term cost reduction opportunities are
generally favorable across many conditions and needs.
However, more work needs to be done to understand
the long-term implications on improvement in a
patient’s health to strengthen any assertions.
Improved provider experience There were mixed reviews for, neutral and against.
Provider compensation for telehealth visits will be a
determining factor in providers’ future acceptance in
addition to best practices regarding patient flow,
particularly for providers at risk.

Improved health equity Studies before and during the pandemic showed
exacerbation of disparities in some instances and no
exacerbation in other instances. Access to broadband
and smartphones as well as digital literacy are key
barriers that are known and being addressed.
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Section 2: Quantitative Analysis and Findings

The previous section reviewed a broad cross-section of literature to understand the market’s perspective on
telehealth’s utilization, adaptation, value and future. This section leverages data to address many of those same
questions. We provide data sources and methodology so readers can perform similar analyses to test whether they
are seeing similar or different results with their own data sets.

The health care industry rapidly and continually adapted its services to the onset and nuances of COVID-19, which
has had a tremendous impact on the health care industry. The industry developed new protocols for in-office and
in-patient visits, created new lab tests, added new diagnosis codes and modifiers, and shut down certain services.
From an actuarial perspective, COVID-19 dramatically disrupted utilization and the actuarial models that were
dependent on that data. The Centers for Medicare and Medicaid Services (CMS) added new codes, as well as
modifiers, in the early stages of COVID-19, which caused additional challenges in accurately pulling together
consistent views in any time over time analysis.

Before getting into the observations, it is important to understand the data we used, and code sets we applied to
derive the observations. Below is a summary of the data sources and coding logic used.

2.1. DATA SOURCE AND METHODOLOGY

The overall data set is based on Optum Benchmarking Data with national multipayer de-identified claims and
enrollment data with over 20 million commercial and Medicare members. Refer to Appendix 4 for more details.

TIME PERIOD

Member data is for Jan. 1, 2019, to Dec. 31, 2021; claims data was incurred Jan. 1, 2019, to Dec. 31, 2021, and paid
through June 30, 2022.

CLAIMS CODING LOGIC

Because the data covers multiple years, this study uses the 2021 effective code list and crosswalks old procedure
codes to an equivalent 2021 code. To identify telehealth services, Optum applied the logic by provider specialty,
revenue code, place of service code, procedure code and procedure modifier. Appendix 5 lists the codes Optum
utilized.

We also validated claims against the CMS list of telehealth-eligible procedure codes and filtered the data set to only
include physician claims (e.g., exclude facility claims) and only those codes that are CMS eligible. We further limited
the data set to only include home, office and telehealth as the place of service. Appendix 6 shows the CMS-eligible
telehealth codes and assigned procedure categories.

2.2. TELEHEALTH UTILIZATION

Using Optum historical claims data, Optum summarized the utilization rate for telehealth services by major service
category, age group and region and compared that against nontelehealth services. See figures 1 and 2 below.

The utilization rate is defined as number of visits per 1,000 members per time period (e.g., month, quarter or year).
It is calculated by dividing overall visits for each grouping/category by the total number of members for the same
time and multiplying the result by 1,000. We first transformed the service line level claim data into visit level by
defining a visit as the unique combination of member, provider and date of service. Because visits may include
multiple services, we used a hierarchical ranking to assign each visit to a single procedure category. We then rolled
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up visit data to the claim group level based on place of service, procedure/service category and provider type.
Please see Appendix 7 for the detailed code list.

Please note that for claims/visits with multiple services, the procedure category and claim group were assigned
based on the highest ranking (aka lowest value) from the mapping table.

e Example 1: A claim from a mental health and substance abuse (MHSA) provider, occurring in the home,
with two procedure codes, one from CMS-EM and one from CMS-MHSA, would be rolled up and
categorized as CMS-MHSA because CMS-MHSA has the higher priority (100 vs 101).

e  Example 2: A visit with procedure category CMS-MHSA occurring in the office with an MHSA provider
would be assigned to claim group MHSA (ranking 108).

Key Findings on Telehealth Utilization

e Same as literature review findings, our benchmarking data shows telehealth utilization for evaluation
and management (E&M) services was on the rise preCOVID-19 and peaked in March 2020 as well as in
December 2020 (second peak). Utilization decreased following the two peak seasons but remains above
the pre COVID-19 level.

e Telehealth accounts for a small fraction of total utilization, even at the peak of COVID-19.

o  MHSA telehealth increased a lot more than E&M services and stayed high following the two peak
seasons. The absolute increases for both E&M and MHSA are about the same.

o Telehealth utilization varies by age group. For the commercial population, age group 30-39 uses the
most telehealth services as proportional to overall total services. We did not observe any significant
differences in different Medicare age groups.

e  For different utilization patterns among different regions, NorthCentral has the highest telehealth
utilization for the commercial population. The Medicare population does not show significant
differences by region.

Figures 1 and 2 below summarize the utilization rate by various groupings, separately commercial and Medicare
populations.
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Figure 1
COMMERCIAL TELEHEALTH UTILIZATION BY PROCEDURE CATEGORY
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Figure 2
COMMERCIAL NONTELEHEALTH UTILIZATION BY PROCEDURE CATEGORY

Once COVID-19 hit in 2020 and the United States government established state and federal policies, telehealth
utilization naturally increased significantly. We observed the sharpest jump from February to April 2020. MHSA in
April 2020 was 47.5 times the utilization in February 2020, and E&M was 4.0 times. Comparing the months of April
through December in 2021 to the same months in 2020, there was a decrease in the E&M category and the MHSA
category. However, the utilization decreased at a slower rate for MHSA than for E&M.

Utilization for nontelehealth showed a significant decrease in April 2020. MHSA for nontelehealth has not returned
to the utilization levels observed before April 2020. For the rest of the service categories studied, there was an
increase in nontelehealth utilization compared to the levels observed prior April 2020.

As stated in AIMS5, literature review, “the greatest challenge for telehealth remains the ability of healthcare systems
to deliver it equitably across populations traditionally at risk for health disparities. These include patient
demographics such as race (non-white), socioeconomic status (lower income; homeless), geographic region
(rural/remote), and age (elderly)” (Cantor et al. 2021; Katz et al. 2022; Uscher-Pines 2022; Cao et al. 2021; Drake et
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al. 2022; Jewett et al. 2022; Qian et al. 2022). To analyze that, we also reviewed at the utilization rate by different
age group and region. See tables 1 and 2 for age group summary and Figure 3 for region summary.

Table 1 summarizes the proportion of telehealth utilization to the total utilization by age group by quarter. As
expected, the second quarter of 2020 shows the highest proportion of telehealth utilization. Tables 2 and 3
summarize the utilization rate per 1,000 members for telehealth service alone in total as well as the share of

telehealth services as a percentage of total services.

Table 1
COMMERCIAL TELEHEALTH UTILIZATION BY AGE GROUP

Age Group 2020 Q1 2020 Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4
00-19 0.8% 3.4% 1.9% 1.8% 1.6% 1.3% 1.2% 1.2%
20-29 2.2% 6.1% 4.2% 3.8% 3.5% 3.3% 3.1% 3.3%
30-39 2.7% 6.7% 4.6% 4.1% 4.0% 3.7% 3.6% 3.7%
40-49 1.9% 5.0% 3.2% 3.0% 2.9% 2.5% 2.4% 2.6%
50-64 1.1% 4.1% 2.2% 2.2% 2.1% 1.6% 1.5% 1.6%
Total for all ages 1.6% 4.9% 3.0% 2.8% 2.7% 2.2% 2.1% 2.2%

Table 2
COMMERCIAL TELEHEALTH UTILIZATION BY AGE GROUP — MHSA SERVICES

Telehealth Util/k 2020 Q1 2020 Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4
00-19 0.72 5.35 4.36 4.83 5.27 4.52 3.17 3.23
20-29 1.00 6.74 6.64 7.17 8.05 7.59 6.62 6.56
30-39 0.93 6.39 6.38 6.72 7.60 7.36 6.47 6.38
40-49 0.70 4.97 4.81 4.93 5.53 5.14 4.45 4.37
50-64 0.51 3.55 3.24 3.25 3.56 3.21 2.76 2.70
Total for all ages 0.75 5.27 490 5.19 5.77 5.32 444 4.40
Total Util/k 2020 Q1 2020 Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4
00-19 115.37 63.01 72.64 81.49 86.31 91.42 90.01 99.60
20-29 140.40 92.78 106.69 107.88 107.28 106.82 111.55 112.65
30-39 134.42 88.48 95.33 95.38 91.21 89.91 94.96 96.24
40-49 113.98 74.09 79.26 79.24 77.42 78.33 81.23 83.43
50-64 80.53 53.42 57.59 56.49 55.30 56.31 58.72 58.83
Total for all ages 114.34 72.03 79.76 81.93 81.59 82.96 85.41 88.72
Telehealth Share 2020 Q1 2020 Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4
00-19 0.6% 8.5% 6.0% 5.9% 6.1% 4.9% 3.5% 3.2%
20-29 0.7% 7.3% 6.2% 6.6% 7.5% 7.1% 5.9% 5.8%
30-39 0.7% 7.2% 6.7% 7.0% 8.3% 8.2% 6.8% 6.6%
40-49 0.6% 6.7% 6.1% 6.2% 7.1% 6.6% 5.5% 5.2%
50-64 0.6% 6.6% 5.6% 5.7% 6.4% 5.7% 4.7% 4.6%
Total for all ages 0.7% 7.3% 6.1% 6.3% 7.1% 6.4% 5.2% 5.0%
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Table 3
COMMERCIAL TELEHEALTH UTILIZATION BY AGE GROUP — E&M SERVICES

Telehealth Util/k 2020Q1 2020Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

00-19 6.48 10.19 8.41 8.13 6.79 6.80 8.28 9.02
20-29 14.60 28.69 25.27 24.59 20.08 17.48 18.86 19.53
30-39 22.15 37.85 31.15 30.49 27.57 24.45 26.12 27.02
40-49 17.68 33.72 25.56 25.94 23.83 19.49 20.90 22.21
50-64 13.13 35.68 23.64 25.20 23.01 16.54 16.71 17.99
Total for all ages 14.13 28.23 21.72 21.81 19.52 16.21 17.35 18.32
Total Util/k 2020 Q1 2020 Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4
00-19 648.57 302.90 434.75 492.17 495.93 563.84 648.22 694.72
20-29 504.49 430.28 571.26 642.20 611.82 568.95 619.13 606.43
30-39 618.38 505.91 633.50 711.33 683.36 656.96 718.95 700.97
40-49 743.56 615.86 752.50 822.81 802.63 785.28 835.99 830.74
50-64 940.88 798.71 970.80 1,039.18 | 1,009.37 1,006.52 1,053.04 | 1,061.33
Total for all ages 705.51 531.01 673.21 740.55 724.81 725.60 784.85 791.30

Telehealth Share  2020Q1 2020Q2 2020Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

00-19 1.0% 3.4% 1.9% 1.7% 1.4% 1.2% 1.3% 1.3%
20-29 2.9% 6.7% 4.4% 3.8% 3.3% 3.1% 3.0% 3.2%
30-39 3.6% 7.5% 4.9% 4.3% 4.0% 3.7% 3.6% 3.9%
40-49 2.4% 5.5% 3.4% 3.2% 3.0% 2.5% 2.5% 2.7%
50-64 1.4% 4.5% 2.4% 2.4% 2.3% 1.6% 1.6% 1.7%
Total for all ages 2.0% 5.3% 3.2% 2.9% 2.7% 2.2% 2.2% 2.3%

Below are our observations:

e Age group 20-29 has the highest MHSA utilization (for both telehealth and overall visits).
e Age group 30-39 has the highest share of telehealth utilization as a percent of total visit.
e  E&M utilization has a different behavior than the one for MHSA.

0 The highest telehealth utilization age group is 30-39.

O The highest overall E&M utilization age group is 50-64.

O Age group 30-39 has the highest portion of telehealth utilization.

The results are not surprising given that age group 30-39 is mostly tech savvy and a busy working group. For the
oldest age group, 50-64, even though the overall E&M services utilization is high, the proportion of telehealth E&M
utilization is not as high as the younger age groups.

To analyze regional differences in telehealth utilization, we separated the nation into three north regions and three
south regions (see below). In addition, we defined rural vs. urban using United States Department of Agriculture
Rural-Urban Commuting Area (RUCA) (Cromartie). These codes analyze census tracts based on population density,
urbanization and daily commute. Based on those analyses, each census tract is assigned a code from 1 being highly
metropolitan to 10 being highly rural, with 6 being micropolitan and 7 being small town. Find RUCA code definitions
in Appendix 10.

e North Central: lowa, lllinois, Indiana, Michigan, Minnesota, North Dakota, Nebraska, South Dakota,
Wisconsin.

Copyright © 2023 Society of Actuaries Research Institute



16

¢ Northeast: Connecticut; Washington, D.C.; Delaware; Massachusetts; Maryland; Maine; New Hampshire;
New Jersey; New York; Ohio; Pennsylvania; Rhode Island; Vermont.

¢ Northwest: Idaho, Montana, Oregon, Washington, Wyoming.

e Southcentral: Arkansas, Kansa, Missouri, Oklahoma, Texas.

e Southeast: Alabama, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, South Carolina,
Tennessee, Virginia, West Virginia.

e Southwest: Arizona, California, Colorado, New Mexico, Nevada, Utah.

Figure 3
COMMERCIAL TELEHEALTH UTILIZATION BY NORTH REGION AND RURAL VS. URBAN
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COMMERCIAL TELEHEALTH UTILIZATION BY SOUTH REGION AND RURAL VS. URBAN
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The middle line of each figure represents the national utilization rate median of 6.13. The main finding is that North
Central has significantly higher utilization rates compared to other regions. Another consistent pattern is that the
urban utilization rates are slightly greater than the rural urbanization rates across most regions and months.

We investigated the high utilization in the North Central region; Minnesota mainly drives it, with North Dakota
partially driving it. Minnesota’s E&M total utilization looks on par with other states or region with more telehealth
utilization. That might be explained by the parity law (Star Tribune). Minnesota is one of the early states to adopt
the law. Changes during the pandemic have provided convenient new options for patients. Previously, Minnesota
patients may have had to drive to a clinic or hospital to use their telemedicine facilities. Now, they can connect from
home using a personal device. Mental health practitioners included also is an advance.

The Medicare population shows similar utilization patterns but in different magnitudes. Figure 4 shows the
comparison of overall commercial and Medicare telehealth utilization rates. Both commercial and Medicare show
sharp increases in April 2020 and a second peak in December 2020. However, Medicare utilization was 10 times that
of commercial utilization in April 2020, and Medicare utilization was five times commercial utilization in October
2021.
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Figure 4
COMMERCIAL VS. MEDICARE TELEHEALTH UTILIZATION

The following figures and tables summarize the telehealth vs. nontelehealth utilization for the Medicare population
by procedure category, age group and region.
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Figure 5
MEDICARE TELEHEALTH UTILIZATION BY PROCEDURE CATEGORY
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Figure 6
MEDICARE NONTELEHEALTH UTILIZATION BY PROCEDURE CATEGORY

Like the commercial population, telehealth utilization for the Medicare population was significantly higher in 2020
than in 2019. Throughout 2021, the levels of utilization remained higher than those in 2019, but there has been a
decrease compared to the levels in 2020 for all the categories analyzed except for mental health. The MHSA
utilization for April 2021 is 10% higher than the utilization in April 2020. For physician E&M visits, we see a decrease
in utilization where utilization in April 2021 is 0.25 times the utilization in April 2020.

However, there was a significant decrease in utilization for nontelehealth services in April 2020. After April 2020, the
levels of utilization for MHSA have been consistently lower than before this date. MHSA utilization for nontelehealth
in December 2021 is 56% of that in December 2019. Conversely, as noted above, the telehealth utilization for MHSA
for the Medicare population increased in April 2020 and has remained at those levels or slightly higher. For E&M
nontelehealth services, utilization levels increased after April 2020 but are still lower than in 2019. For example,
utilization in September 2021 is 92.1% of that experienced in September 2019.
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Table 4
MEDICARE TELEHEALTH UTILIZATION BY AGE GROUP

Age Group 2020Q1 2020Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

65-69 2.4% 27.2% 12.9% 13.0% 13.3% 8.9% 7.9% 7.9%

70-74 2.1% 25.7% 11.4% 11.6% 11.7% 7.4% 6.5% 6.5%

75-79 1.9% 24.3% 10.3% 10.4% 10.4% 6.2% 5.4% 5.4%

80-84 1.8% 24.0% 9.7% 9.9% 9.7% 5.5% 4.7% 4.7%

85+ 1.8% 25.6% 10.4% 10.3% 9.9% 5.5% 4.7% 4.8%

Total for all ages 3.8% 36.3% 22.3% 22.7% 23.4% 18.1% 16.3% 16.7%
Table 5

MEDICARE TELEHEALTH UTILIZATION BY AGE GROUP — MHSA SERVICES

Telehealth Util/k 2020Q1 2020Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

65-69 .39 52.87 53.80 55.68 60.73 55.86 50.55 49.44
70-74 4.88 42.69 44.20 47.28 48.64 45.30 40.83 40.35
75-79 3.97 33.12 34.85 37.15 39.07 35.64 32.30 32.47
80-84 3.13 24.53 26.24 28.09 29.27 25.86 22.93 22.65
85+ 2.62 19.77 18.75 18.23 19.01 16.50 14.35 14.21
Total for all ages 3.89 29.93 30.03 30.75 29.84 28.34 25.51 25.66

Total Util/k 2020Q1 2020Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

65-69 69.18 73.73 80.56 80.90 85.97 87.25 86.12 83.65
70-74 55.55 59.69 66.78 68.64 68.71 70.07 69.27 67.81
75-79 42.96 46.15 52.55 54.10 55.20 55.69 55.24 54.36
80-84 29.51 33.59 38.71 40.43 40.91 40.48 39.48 38.32
85+ 19.35 25.61 26.25 26.19 26.61 25.81 24.61 24.08
Total for all ages 34.31 40.85 44.08 44.26 42.02 43.23 42.32 42.07

Telehealth Share 2020Q1 2020Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

65-69 9.2% 71.7% 66.8% 68.8% 70.6% 64.0% 58.7% 59.1%
70-74 8.8% 71.5% 66.2% 68.9% 70.8% 64.6% 58.9% 59.5%
75-79 9.2% 71.8% 66.3% 68.7% 70.8% 64.0% 58.5% 59.7%
80-84 10.6% 73.0% 67.8% 69.5% 71.6% 63.9% 58.1% 59.1%
85+ 13.5% 77.2% 71.5% 69.6% 71.4% 63.9% 58.3% 59.0%
Total for all ages 11.3% 73.3% 68.1% 69.5% 71.0% 65.5% 60.3% 61.0%
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Table 6
MEDICARE TELEHEALTH UTILIZATION BY AGE GROUP — E&M SERVICES

Telehealth Util/k 2020Q1 2020Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

65-69 26.44 262.16 137.76 129.72 129.64 77.53 66.75 65.33
70-74 27.58 288.72 149.97 140.64 134.83 79.17 68.20 66.05
75-79 29.36 317.52 161.28 149.22 143.45 82.12 69.71 66.88
80-84 29.59 333.33 165.97 153.11 146.24 81.76 69.15 65.16
85+ 27.23 322.51 164.19 147.75 145.44 82.49 68.10 65.40
Total for all ages 27.84 296.78 152.28 141.31 137.95 80.03 68.18 65.81

Total Util/k 2020 Q1 2020 Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

65-69 1,079.07 930.46 1,114.99 1,066.57 1,088.42 1,130.94 1,118.19 1,083.79
70-74 1,222.54 | 1,046.20 1,285.28 1,225.25 1,206.62 1,273.71 1,270.01 1,235.50
75-79 1,392.40 | 1,193.36 1,467.99 1,381.41 1,381.23 1,466.34 1,455.82 1,405.41
80-84 1,459.87 | 1,246.08 1,538.27 1,429.99 1,450.06 1,549.27 1,527.26 1,459.88
85+ 1,311.26 | 1,091.74 1,347.11 1,232.52 1,307.73 1,394.13 1,355.57 1,277.88
Total for all ages | 1,259.63 1,073.53 1,309.62 1,232.57 1,253.98 1,321.51 1,304.18 1,254.79

Telehealth Share  2020Q1 2020Q2 2020 Q3 2020 Q4 2021 Q1 2021 Q2 2021 Q3 2021 Q4

65-69 2.5% 28.2% 12.4% 12.2% 11.9% 6.9% 6.0% 6.0%
70-74 2.3% 27.6% 11.7% 11.5% 11.2% 6.2% 5.4% 5.3%
75-79 2.1% 26.6% 11.0% 10.8% 10.4% 5.6% 4.8% 4.8%
80-84 2.0% 26.8% 10.8% 10.7% 10.1% 5.3% 4.5% 4.5%
85+ 2.1% 29.5% 12.2% 12.0% 11.1% 5.9% 5.0% 5.1%
Total for all ages 2.2% 27.6% 11.6% 11.5% 11.0% 6.1% 5.2% 5.2%

Unlike the commercial population, we did not see significant differences in telehealth utilization by different age
groups or region.
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Figure 7

MEDICARE TELEHEALTH UTILIZATION BY NORTH REGION AND RURAL VS. URBAN

il el x| mlelnlelelelalelals!a ol el nlolalol ale
(=] (=] (=] (=] (=] (=] (=] (=] (=] — — — =] (=] (=] (=] (=] (=] (=] (=] (=] — — —
& & & & & & & & & & & & - — — - — — - — — - - -
g 02 & 2 g & g & S 2 2 g L L L L L L4 4 4 L 5
(=] [=] (=] (=] (=] [=] (=] (=] [=] (=] (=] (=] [=] (=] (=] [=] (=] (=] [=] (=] (=] (=] [=] (=]
200
»
(=]
8 150
g
o
O
MNORTHCEMNTRAL 8
EJCO
s
s
50 |\ edich II
o_ _ m IIIIIIIII.IIIIIIIII
200
»
2
& 150
8
o
O
MNORTHEAST 5
EJCO
=
s
50‘ h
200
»
(=]
g 150
o
O
NORTHWEST <
EJCO
z
>
e - N Il naleaininninn
RURUIRUIRURURURUPRU RUIRUIRURURURUPRUIRUIRUIRURURURURURURU

Copyright © 2023 Society of Actuaries Research Institute



24

Figure 8

MEDICARE TELEHEALTH UTILIZATION BY SOUTH REGION AND RURAL VS. URBAN
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2.3. ADOPTION RATE FOR TELEHEALTH

To further investigate the timing of telehealth adoption and address the question of which consumer populations
are most likely to switch to telehealth health, we studied the adoption rate by Line of Business (LOB). Adoption rate
is defined as follows in our study, and Figures below summarize the main findings.

Adoption rate definition: Adoption Rate in Month(n)=(Count of Members whose first telehealth claim was
in month(n ))/(Total ef fective members in month (n))
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Key Observations

e Comparing the COVID-19 related utilization peaks seen on a national level, we can see that commercial
telehealth adoption rate for E&M service follows the same pattern, with peaks during the same time
periods. Medicare telehealth adoption rates also have similar peaks.

e Northern regions have higher adoption rates than Southern regions. That is more pronounced in the
commercial population than Medicare population.

e Inallregions, we saw that the higher levels of telehealth adoption rate coincide with the higher periods
of COVID-19 deaths. (Figures 9-14 show those patterns.)

e Toward the end of 2021, the levels of adoption rates were very similar for all the regions.

Figure 9
CDC PUBLICATION

Centers for Disease Control and Prevention. 2022. Daily trends in Number of Deaths and COVID-19 Nucleic Acid Amplification tests
(NAATs) 7-day Percent Positivity in the United States Reported to CDC. Chart. COVID-19 Tracker.
trends_weeklydeaths_7dayeddiagnosed_00.
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Figure 10
COMMERCIAL E&M CLAIMS ADOPTION RATE

Figure 11
COMMERCIAL ADOPTION RATE BY REGION — NORTH REGIONS
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Figure 12
COMMERCIAL ADOPTION RATE BY REGION — SOUTH REGIONS

Figure 13
MEDICARE ADOPTION RATE BY REGION — NORTH REGIONS
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Figure 14
MEDICARE ADOPTION RATE BY REGION — SOUTH REGIONS

2.4. CODING AND DOCUMENTATION

Coding and documentation are critical to Medicare Advantage Organizations (MAOQs) financial performance. Plans
that can work with providers to align actual risk with coded risk and conduct and code clinical interventions based
on evidence-based medicine and the CMS Star program guidelines are rewarded in the bid process by being able to
offer more attractive benefits to members than plans that may be less effective in those areas. One of the primary
drivers of successful coding and documentation is getting members to complete their annual wellness visit.

CMS provides flexibility in the place in which the annual visit can occur for coding and documentation. While these
visits have traditionally occurred in a physician’s office, both in-home visits and video telehealth visits are allowed.
Given each Hierarchical Condition Classification (HCC) that can be coded is worth roughly $2,500 of revenue on
average, significant emphasis is placed on making those visits happen in a setting that the member prefers. Prior to
COVID-19, few of those visits were conducted via telehealth. However, COVID-19 caused both payers and providers
to rethink the best ways for members to take advantage of this benefit. For many members, the telehealth option
provided a safe means in which to conduct the visit, particularly in 2020. Patient safety remains a concern for many
members, but the convenience to telehealth is becoming more broadly recognized. The ability to accommodate
member’s preferred place of service can influence the member experience part of a plan’s Star rating. This section
provides some observations and trends as to how the industry has adapted to the challenges of COVID-19 and the
evolution of member preferences.

For this paper, we used the CMS-HCC software V2422.86.P1 model. We grouped the claims to a member, claim ID,
date of service, and provider level. This grouping enabled us to utilize the CMS Software on a claim-level to assess
diagnosis information. We analyzed all unique diagnosis codes from each claim. We then mapped each diagnosis to
the HCC mapping within the HCC software. We did not map all diagnoses to an HCC. For this analysis, we did not
exclude claims that did not have a valid procedure code combination with place of service setting, because the
intent of this analysis was to identify additive HCCs as opposed to analyzing the potential implications on additive
risk score.

We used three key calculated fields to assess potential implication on HCCs:

e The first calculation is the total diagnoses on a claim.
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O This metric is important in first differentiating whether telehealth claims have substantially
different diagnosis than other types of E&M claims. E&M claims that have significantly more or
less diagnosis will result in different HCC counts that would make comparison difficult.

e The second calculation is all diagnoses that triggered an HCC.

O Because there are multiple diagnoses mapped to a unique HCC, this metric is valuable in

understanding the coding practices when comparing settings.
e The third calculation is the sum of all unique HCCs on a claim.

O Because risk adjustment is completed on a unique HCC per-member basis, identifying unique
HCCs per claim are more relevant than total HCCs (calculation 2) when considering potential risk
score impacts.

Optum performed various analysis to compare HCC for telehealth vs. nontelehealth by claim group and procedure
group, by pre- and post-peak COVID-19, and by first and last telehealth visit. Please see the detailed analysis below.

Key Findings

e Thereis no clear evidence of less HHS HCC coding for telehealth visits.
e Providers are able to keep up with coding practices due to enhancements in technology.

CLAIM GROUP AND PROCEDURE GROUP SUMMARIES

Optum summarized all the E&M claims by telehealth and nontelehealth to compare the HCC trigger rates detailed
above. To ascertain the true effect telehealth has on a coding and documentation perspective, a deeper cut of
grouping is required for that analysis: claim groupings and procedure groupings. For purposes of HCC analysis, we
assigned procedure groupings as shown in the Appendix 8.

Table 7
TELEHEALTH HCC SUMMARY — TELEHEATH VS. NONTELEHEALTH

Aggregate Comparison of

et Aeebemuion  Mverge o e
Nontelehealth
Telehealth 3.19 0.78
Nontelehealth 3.40 0.88
Ratio 0.89

As illustrated in tables 8-10, most of the telehealth claims are within the physician visit and mental health buckets.
The average HCCs triggered/captured are significantly higher in a mental health setting than physician setting (see
Table 8).
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Table 8

TELEHEALTH HCC SUMMARY BY CLAIM GROUPS

Average
.Avera.ge Diagnosis, Which Average HCCs
. . Diagnosis on . Triggered Under
Claim Group Members Claims Triggers an HCC,
Header-Level Header-Level
: Under Header- .
Claim ) Claim
Level Claim

Physician Visit 178,455 494,335 3.30 0.72 0.68
Mental Health 24,341 102,474 2.38 1.12 1.07
Nursing 5,097 21,649 3.55 1.42 1.38
Physician Other 5,251 12,637 4.19 1.30 1.24
Wellness 3,745 3,855 4,57 0.67 0.64
Transitional Care 1,941 2,154 3.99 1.29 1.23
Rehab 8 8 2.50 1.00 0.88
Nutrition Therapy 0 0 0.00 0.00 0.00

In every major claim grouping, the average HCCs triggered/captured are higher than aggregate comparison to their
nontelehealth counterparts, except in the category of physician visit (see Table 9). However, both physician visit and
mental health (most telehealth claims) are below the average HCC trigger rate than their nontelehealth
counterparts.

Table 9

NONTELEHEALTH HCC SUMMARY BY CLAIM GROUPS

Average
Diagnosis Average Ratio of
Average o HCCs Percentage of
. ) Which . Average HCCs
) . Diagnosis . Triggered . Total
Claim Group Members Claims Triggers an Triggered
on Header- Under Nontelehealth
) HCC, Under Telehealth to )
Level Claim Header- claims
Header- . Nontelehealth
) Level Claim
Level Claim

Physician Visit 584,939 8,472,191 3.43 0.91 0.86 0.79 82.5%
Mental Health 40,248 246,377 2.09 1.14 1.10 0.98 2.4%
Nursing 36,245 448,352 3.74 1.33 1.29 1.07 4.4%
Physician Other 264,650 949,538 3.13 0.85 0.78 1.59 9.2%
Wellness 103,944 121,716 4.88 0.69 0.65 0.98 1.2%
Transitional Care 20,531 25,396 4.05 1.24 1.18 1.04 0.2%
Rehab 2,436 5,660 4.12 0.33 0.31 2.84 0.1%
Nutrition Therapy 23 28 3.96 1.39 1.32 0.00 0.0%

The detail of claim group only is not granular enough of a view to understand the relationship between telehealth
and nontelehealth claims. The combination of procedure group and claim group shows that there is additional
nuance to the HCC trigger comparison. A large portion of the physician visit cohort for nontelehealth falls into CMS-
Hospital-OBS-and-IP, which has very little telehealth utilization. Once removing those from the comparison, we see
that telehealth has a higher HCC trigger rate than its counter parts (see Table 10).
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Table 10

NONTELEHEALTH HCC SUMMARY BY CLAIM GROUPS, PRODUCE CATEGORY

31

Average Ratio of
Unique Average Unique  Average HCCs LEC G
Telehealth Nontelehealth . s Total
Procedure Category ) HCCs ) HCCs Triggered Triggered
Claims . Claims Nontelehealth
Triggered (Nontelehealth) Telehealth to Claims
(Telehealth) Nontelehealth
Physician
Visit CMS-OFFICE-AND-OP 403,306 0.66 5,747,295 0.59 1.13 66.2%
Physician
Visit CMS-VIRTUAL 85,248 0.71 0 0.00 0.0%
Mental
Health CMS-OFFICE-AND-OP 72,982 1.09 98,141 1.04 1.05 1.1%
Physician
Visit CMS-HOSPITAL-OBS-AND-IP 5,777 1.15 2,724,896 1.43 0.80 31.4%
Mental
Health CMS-VIRTUAL 5,051 1.06 0 0.00 0.0%
Mental
Health CMS-HOSPITAL-OBS-AND-IP 3,059 1.23 106,922 1.16 1.07 1.2%

As Table 10 shows, when comparing CMS-Office-and-OP setting, the nontelehealth visits relative to their telehealth
counterparts trigger HCCs at a lower rate, both in a physician setting and a mental health setting. That begs the
guestion: Is telehealth more effective at generating HCCs than nontelehealth claims?

With the data above, it is impossible to definitively answer that question; However, the data strongly suggests
potential gaps in coding and documentation by moving care to a primarily telehealth place of service may be a
perception bias Further analysis needs to be done on a provider-specialty-to-provider-specialty basis to make any
assertion on telehealth overtaking nontelehealth as a primary source of patient-to-provider interactions.
Furthermore, an analysis of only HCC trigger rates will not be substantial in arguing that telehealth is as effective as
nontelehealth claims, because patient success will largely be driven by other metrics that are not shown in a coding
and documentation analysis. The key point remains, in a shift to a largely digital world, providers seem be able to
keep up with appropriate coding practices, despite not physically seeing patients face-to-face, which was a major
inquiry at the crux of the pandemic in early 2020.

ASSESSING PRE-COVID-19 AND POST-PEAK COVID-19 HCC TRENDS

It may be impossible to truly assess the post-peak covid-19 impact on HCC trigger rate, because telehealth
utilization was so low leading up to the pandemic (see Table 11); however, the data indicates that there was no
significant up-coding effort underway in a telehealth setting if we assume a similar pre-covid-19 trend to its
nontelehealth counterparts.
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Table 11

NONTELEHEALTH HCC SUMMARY BY CLAIM GROUPS, PRODUCE CATEGORY, TIME FRAME

Ave.rage Average Ratio of Average
Unique

Claim Procedure Time Telehealth Nontelehealth Unique HCCs HCCs Triggered
. HCCs ) A
Group Category Frame Claims Trieeered Claims Triggered Telehealth to
E8 (Nontelehealth) Nontelehealth

(Telehealth)

Physician CMS-OFFICE- Jan-Feb
Visit AND-OP 2019 163 0.59 320,081 0.59 0.99
Physician CMS-OFFICE- Mar-Dec
Visit AND-OP 2019 1,238 0.90 1,603,690 0.60 1.50
Physician CMS-OFFICE- Jan-Feb
Visit AND-OP 2020 275 0.63 258,149 0.62 1.02
Physician CMS-OFFICE- Mar-Dec
Visit AND-OP 2020 181,875 0.68 969,736 0.62 1.09
Physician CMS-OFFICE- Jan-Feb
Visit AND-OP 2021 62,242 0.66 395,638 0.57 1.15
Physician CMS-OFFICE- Mar-Dec
Visit AND-OP 2021 157,513 0.65 2,200,001 0.56 1.16

HCC TRENDS FOR MEMBERS WITH MULTIPLE TELEHEALTH EPISODE — FIRST VS. LAST TELEHEALTH VISIT (AND
EPISODE LEVEL VIEW)

The purpose of episode-level view is to assess the HCC trends between the first and last (and middle) telehealth visit
for a particular episode. We designed this view to assess the HCC coding efforts for individuals who have one
telehealth visit only versus patients who have multiple (and sometimes even on a cadence) telehealth visits.

“No Limit” vs “Limit” episodic approach:
1. No Limit — If a second telehealth visit occurred within the window, the counter restarted.

2. Limit — If an episode started and was given an N-day window, the counter was unable to restart (end date
was fixed as start date + N).

Table 12 is an example of the date resetting that would occur under each approach for the instance of when a new
episode occurred (e.g., a telehealth visit after the window ended) relative to when a new episode would start. For
the rest of the analysis, we have assumed N to be a 30-day time window.

Table 12

EXAMPLES OF HOW EPISODE RESET UNDER “NO LIMIT” AND “LIMIT” SCENARIOS

Member ID Telehealth DOS No LII)I::Z B Limit End Date No lelltDEplsode Limit Episode ID
1 Jan. 1, 2020 Jan. 31, 2020 Jan. 31, 2020 1 1
1 Jan. 30, 2020 Feb. 29, 2020 Jan. 31, 2020 1 1
1 Feb. 5, 2020 Mar. 6, 2020 Mar. 6, 2020 1 2
1 Apr. 1, 2020 May 1, 2020 May 1, 2020 2 3
1 Apr. 15, 2020 May 15, 2020 May 1, 2020 2 3
1 Apr. 30, 2020 May 30, 2020 May 1, 2020 2 3
1 May 15, 2020 Jun. 14, 2020 Jun. 14, 2020 2 4
1 Jun. 10, 2020 Jul. 10, 2020 Jun 14, 2020 2 4
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COMPARING PATIENTS WITH ONE VS MULTIPLE TYPES OF TELEHEALTH VISITS (PHYSICIAN VISIT/CMS-OFFICE-AND-

OP ONLY)

As Table 13 illustrates, since the start of COVID-19, patients who have multiple telehealth visits on average have a
15.4% higher HCC trigger rate on their first visit than patients who only have one telehealth visit. In addition,
patients who have multiple visits see an eventual 3% increase in total HCCs captured by the final visit in the

measurement period.

Table 13

FIRST TELEHEALTH VISIT VS. LAST TELEHEALTH VISIT

Average
Diagnosis Average
Average . HCCs
Diagnosis on i Triggered
First Telehealth Claim Members 8 Triggers an Ee
Header-Level Under
) HCC, Under
Claim Header-
Header-Level )
. Level Claim
Claim
Members Having Multiple TH Visits; First Visit 81,016 81,016 3.344 0.699 0.659
Members Having One TH Visit Only 73,195 73,195 3.099 0.607 0.571
Members Having Multiple TH Visits; Final Visit 81,016 81,016 3.268 0.721 0.679

A deeper view into patients with multiple telehealth visits shows that as a member has more episodes, their average

HCC trigger rate increases over time (Table 13). This should not come as a surprise, as sicker members generally

utilize a higher number of services/care.

Table 14

PATIENT’S FINAL TELEHEALTH VISIT BASED ON TOTAL EPISODE COUNT

Limit

Episode

Members
Number

Claims

Average
Diagnosis
on
Header-
Level
Claim

2 34,183 34,183 3.187
3 16,729 16,729 3.322
4 9,034 9,034 3.388
5 5,078 5,078 3.451
5+ 6,714 6,714 3.548

Average
Diagnosis, Average

Which HCCs

Triggers  Triggered

an HCC, Under
Under Header-

Header- Level
Level Claim
Claim
0.682 0.642
0.754 0.709
0.798 0.757
0.813 0.769
0.810 0.766

Members

35,132
17,261
8,872
4,479
4,349

Claims

35,132
17,261
8,872
4,479
4,349

No limit
Average
Diagnosis, Average
Average  \\hich HCCs
Diagnosis . .
on Triggers  Triggered
Header- an HCC, Under
Under Header-
Level
Claim Header- Level
Level Claim
Claim
3.199 0.685 0.645
3.326 0.754 0.709
3.409 0.805 0.764
3.442 0.826 0.778
3.565 0.829 0.785

None of the above information should come as a surprise. However, it does make a relatively bold statement
because it relates to telehealth claims capacity to keep up with clinical coding and documentation demands. MAOs
are consistently looking for an edge in maintaining efficacious coding practices. For patients who continue with their

telehealth visits, there is a consistent increase in the HCCs that get coded. Are people really getting 3% sicker in an
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18-month window? Perhaps. However, an alternative thought is that as providers more willingly enter the digital
world, their habits follow them. Providers are able to update coding measures in real time due to the enhancements
in technology and can capture all the coding and document needs while having face-to-face interactions via a
screen.

The above are observation and findings based on Optum benchmarking data. Further analysis needs to be done to
validate whether coding increased and what is causing HCCs triggered to go up from a telehealth utilizer’s first visit
to the last. As the telehealth data has shown, physicians should be able to keep up with coding practices due to
enhancements in technology.

2.5. PROJECTED HEALTH CARE OUTCOMES

The impact that the COVID-19 has had on public health, directly affected telehealth utilization. We have observed
that telehealth for MHSA and E&M had a significant difference in trends. We can see that after a few months of
lockdown due to COVID-19, telehealth utilization increased for MHSA. On the other hand, E&M peaks are more
consistent with the peak of COVID-19 cases observed during 2020 and 2021 (please refer to Section 1.2). Therefore,
we have separated our projection analysis by LOB and service types (E&M, MHSA).

COVID-19 and its effects on society have generated a large amount of time-series data, such as daily confirmed
cases, deaths, recoveries, hospitalizations, testing and more. Recurrent Neural Networks (RNNs) models, like long
short-term memory (LSTM), gated recurrent unit (GRU) and bidirectional LSTM (BiLSTM), are well-suited to model
and analyze this type of data as they can handle sequential information.

We focus on this section to build a telehealth utilization predictive analytic technique. To develop the predictive
model, we used a total of 41 monthly observations from January 2019 to May 2022. We analyzed some variants of
RNNs: LSTM networks, GRU, and BiLSTM.

The best fit models were built based on the minimum values of root mean squared error (RMSE) and mean absolute
error. After evaluating the model’s fit, we created projections for the following eight months for future utilization
rates. Refer to Appendix 9 for a detailed description of the models. The graphs below show the prediction by line of
business by type of services.

Key Findings
e The projection results show that telehealth utilization will stabilize at a higher level than before COVID-
19.
e The projection results are purely based on historical data and model parameters without any actuarial
judgement.
e There will be a seasonal impact on telehealth utilization, for example, increased E&M visits during winter
months.
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Section 3: Provider Level Services

The goal of provider-level analysis is to help address the questions of what providers are equipped to quickly
embrace new technologies and what the trends are for telehealth service before, during and after COVID-19 for
different providers.

3.1. METHODOLOGY

For the purpose of this provider-level analysis, we excluded those traditional telehealth providers from the summary
for all years and only focused on nontraditional telehealth providers. We identified traditional telehealth providers
as all providers whose proportion of claims were at least 90% telehealth in 2019.

We summarized the top 10 nontraditional telehealth providers based on visit counts by line of business (commercial
vs. Medicare) and type of service (E&M or MHSA). Servicing provider NP identified providers. We did not try to
group providers or identify ownership. For privacy concerns, we have masked provider names. The percentage of
service share is defined as the number of telehealth visits as a percentage of total. The percentage of market share
is defined as the number of telehealth services for the particular provider over the total telehealth services for the
same type of service (E&M or MHSA) for all providers available in the analysis.

3.2. PROVIDER ANALYSIS OBSERVATIONS AND FINDINGS

Key Findings
e We observed different provider patterns for telehealth services between commercial and Medicare and
E&M and MHSA services.
e The common theme is that some providers responded to the need during COVID-19 to develop
infrastructure for telehealth service quickly, while a lot more providers are gradually catching up.
e Providers will continue to provide telehealth services in a larger scale following COVID-19 compared to
pre-COVID-19.

For the commercial population:
e  Most of the top 10 E&M providers in 2020 (seven out of 10) persisted as top providers in 2021.
e Conversely, only three of the top MHSA providers in 2020 persisted as top providers in 2021.
e The top 10 providers in both E&M and MHSA control nearly all the market share (over 90%).

For the Medicare population:
e Most of top 10 MHSA providers in 2020 (six out of 10) persisted as top providers in 2021.
e Conversely, only four of the top E&M providers in 2020 persisted as top provider in 2021.
e The top 10 providers in both E&M and MHSA control a much smaller portion of the market share, about
half, compared to the commercial market.
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Table 15
COMMERCIAL E&M TELEHEALTH SERVICE TOP 10 PROVIDERS

E&M
Top Providers Visits % Service Share % Market Share

1 Provider 1 12,737 44.1% 60.7%

Provider 2 3,648 9.7% 17.4%
3 Provider 3 953 36.4% 4.5%
4 Provider 4 538 20.2% 2.6%
5 Provider 5 474 2.8% 2.3%
6 Provider 6 427 10.6% 2.0%
7 Provider 7 348 8.2% 1.7%
8 Provider 8 342 1.7% 1.6%
9 Provider 9 315 6.9% 1.5%
10 Provider 10 273 100.0% 1.3%

2021 E&M
Rank Top Providers Visits % Service Share % Market Share

1 Provider 1 16,140 38.91% 74.03%

Provider 2 2,239 6.44% 10.27%
3 Provider 11 683 100.00% 3.13%
4 Provider 5 669 3.25% 3.07%
5 Provider 3 507 18.05% 2.33%
6 Provider 8 275 1.09% 1.26%
7 Provider 12 233 6.90% 1.07%
8 Provider 4 197 7.83% 0.90%
9 Provider 13 192 2.65% 0.88%
10 Provider 10 133 100.00% 0.61%

Table 16
COMMERCIAL MHSA TELEHEALTH SERVICE TOP 10 PROVIDERS

2020 MHSA

Rank Top Providers Visits % Service Share % Market Share
1 Provider 29 925 44.0% 28.2%
2 Provider 30 745 48.3% 22.7%
3 Provider 31 611 32.9% 18.6%
4 Provider 32 313 47.1% 9.5%
5 Provider 33 104 52.3% 3.2%
6 Provider 34 65 7.0% 2.0%
7 Provider 35 65 4.9% 2.0%
8 Provider 36 63 2.6% 1.9%
9 Provider 37 61 3.1% 1.9%
10 Provider 38 51 7.5% 1.6%
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2021 MHSA
Rank Top Providers Visits % Service Share % Market Share
1 Provider 39 678 50.26% 38.68%
2 Provider 31 361 15.14% 20.59%
3 Provider 32 266 45.86% 15.17%
4 Provider 29 242 14.14% 13.80%
5 Provider 40 34 4.52% 1.94%
6 Provider 41 23 4.07% 1.31%
7 Provider 42 19 2.87% 0.97%
8 Provider 43 17 2.53% 0.97%
9 Provider 44 17 0.49% 0.91%
10 Provider 45 16 2.49% 0.80%
Table 17
MEDICARE E&M TELEHEALTH SERVICE TOP 10 PROVIDERS
2020 E&M
Rank Top Providers Visits % Service Share % Market Share
1 Provider 14 5,558 41.9% 16.3%
2 Provider 15 2,581 44.9% 7.6%
3 Provider 16 1,374 35.1% 4.0%
4 Provider 17 1,308 37.6% 3.8%
5 Provider 18 1,218 48.0% 3.6%
6 Provider 19 1,091 46.1% 3.2%
7 Provider 20 1,032 100.0% 3.0%
8 Provider 21 1,004 25.6% 2.9%
9 Provider 22 872 36.1% 2.6%
10 Provider 23 767 11.8% 2.3%
E&M
Top Providers % Service Share % Market Share
1 Provider 11 4,261 4.14% 18.17%
2 Provider 14 2,896 30.79% 12.35%
3 Provider 21 1,170 25.12% 4.99%
4 Provider 18 1,035 39.07% 4.41%
5 Provider 19 982 29.37% 4.19%
6 Provider 24 941 5.97% 4.01%
7 Provider 25 918 6.75% 3.91%
8 Provider 26 791 24.80% 3.37%
9 Provider 27 788 38.82% 3.36%
10 Provider 28 669 22.27% 2.85%
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MEDICARE MHSA TELEHEALTH SERVICE TOP 10 PROVIDERS
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MHSA
Top Providers Visits % Service Share % Market Share
1 Provider 46 1,856 70.8% 6.4%
2 Provider 47 1,526 100.0% 5.2%
3 Provider 48 1,421 59.7% 4.9%
4 Provider 49 1,195 51.4% 4.1%
5 Provider 50 1,193 60.3% 4.1%
6 Provider 51 1,109 80.3% 3.8%
7 Provider 52 1,102 72.3% 3.8%
8 Provider 53 992 76.2% 3.4%
9 Provider 54 950 51.4% 3.3%
10 Provider 55 879 79.0% 3.0%
2021 MHSA
Rank Top Providers Visits % Service Share % Market Share
1 Provider 53 2,320 100.00% 8.94%
2 Provider 46 2,229 73.20% 8.59%
3 Provider 56 1,336 62.96% 5.15%
4 Provider 52 1,014 75.62% 3.91%
5 Provider 57 904 100.00% 3.48%
6 Provider 55 857 71.84% 3.30%
7 Provider 58 826 100.00% 3.18%
8 Provider 54 783 30.26% 3.02%
9 Provider 59 755 100.00% 2.91%
10 Provider 49 726 32.96% 2.80%
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Section 4: Future Outlook

While the COVID-19 pandemic has created an environment where telehealth services have expanded significantly
beyond the scope of services previously offered and many providers continue to offer services via telehealth even
now that most pandemic restrictions have been relaxed, that may or may not continue. The future outlook for
telehealth services is tougher to predict with a high degree of confidence because it involves many factors including
patient behavior.

Itis likely that some patients will continue to demand the convenience of telehealth services for at least some types
of services, and providers who have found that they can effectively, safely, and efficiently deliver telehealth services
will continue to offer those services to patients. That may depend in large part on whether the provision of
telehealth services is economically feasible for providers if the favorable pandemic provider payment policies are no
longer in place.

Note that much of the easing of restrictions on payment policies (typically offering the same payments for
telehealth services as for in-person visits) may not continue, given that most of the other pandemic restrictions have
now been relaxed. If payment rates change, a significant drop in the use of telehealth services may occur, even if
patient demand remains high. That may depend on the relative efficiency of the provision of telehealth services
relative to in-person visits. If providers are able to see more patients in the same amount of time via telehealth,
lower-per-visit reimbursement for telehealth visits with the same or higher total payments to providers may occur.
The time periods included in the data underlying this report do not reflect significant environmental changes post-
peak COVID-19 so it is too soon to study those changes if they do occur.

In addition to payment policies, other less-restrictive policies may still be in place, including the scope of services
that certain providers may supply in a virtual environment. If those policies become more restrictive, less future
usage of telehealth services may occur. Whether those policies will change in the future is unknown. Given the
relative success experienced in delivering care during the pandemic, it is quite possible that many of these less-
restrictive policies may remain in effect in the future.

While writing this paper, the Biden administration announced the end of the public health emergency (PHE) related
to COVID-19 would end in May of 2023. Many of the more flexible policies adopted during the pandemic were tied
to the PHE and will sunset at various times after the PHE officially ended. The Consolidated Appropriations Act 2023
(CAA) separately extended key features related to coverage of telehealth services in the Medicare program through
Dec. 31, 2024, and are no longer tied to the PHE’s status. The more flexible treatment of telehealth services will now
continue for Medicare patients for a considerable time. To the extent that health plans follow similar policies as
Medicare for their commercial populations, those flexible policies may continue for patients as well. It is possible
that legislative changes will further extend those policies, so whether and when these policies will change remains
an open question.

Regardless of the future policy environment, some patients and providers may prefer to receive or deliver care in an
in-person environment regardless of whether telehealth services are an option. Others may prefer a telehealth
environment due to increased convenience or other factors. The extent to which patients and providers have such
preferences and how many there are remains unknown and may be variable into the future as the U.S. moves
further from the pandemic disruption. The pandemic period can be characterized as one where the great majority
of nonemergency care was provided via telehealth by necessity. While some of that care has already returned to the
in-person environment, data suggests that telehealth rates remain significantly higher than pre-pandemic levels.
How much of that care providers will continue to deliver in a telehealth environment in the future is an open
question that future research will need to address. Because much of the telehealth utilization during the pandemic
was driven by necessity rather than patient or provider preferences, important questions remain about what care
providers can most effectively or appropriately deliver via telehealth. As the U.S. moves into the post-peak COVID-
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19 environment, further research may address some of those questions as mostly preferences rather than necessity
drive the location of care. What is not an open question is that the amount of literature on digital health will
continue to increase as more data becomes available and the definition of digital health expands.

This paper provides a snapshot of telehealth utilization in a unique environment largely driven by pandemic
considerations and policies. As future data becomes available under potentially different policies, different
utilization patterns may emerge. Patient and provider preferences, quality considerations and the effects of future
policy changes will likely drive those patterns. This paper provides an analytical framework that may be valuable for
researchers as emerging data becomes available.
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The following charts illustrate the growth in published articles focused on telehealth and remote patient monitoring.

Figure A1-1

TELEHEALTH/TELEMEDICINE PUBLICATION RATES

250

200

150

100

50

350

300

250

200

150

100

50

0.3

1970's

1980s

Telehealth Articles/Month
40.3
19.8
9.7
0.3
— ]
1980's 1990's 2000's 2010's
Remote Patient Monitoring Articles
219
41
2 .
1990s 2000s 2010s

199.5

2020's

315

2020s

Copyright © 2023 Society of Actuaries Research Institute



47

Appendix 2: Literature Review Using Quintuple Aim Framework

A. THE OPPORTUNITY THAT TELEHEALTH REPRESENTS — QUINTUPLE AIMS
The quintuple aims as both payers and providers generally agree to are:
1. Improved patient experience.
Improved patient health.
Reduced cost of health care.
Improved provider experience.
Improved health equity.

vk wn

The following subsections summarize the literature relative to the aims noted above.

A.1. AIM 1: IMPROVING PATIENT EXPERIENCE

The first of the quintuple aims underscores the fact that the ultimate source of the health care system’s
effectiveness derives from those who receive health care services. The patient experience comprises all the
interactions patients have in accessing and navigating the health care system to receive care as well as the
interactions they have with health care providers to manage their health. Therefore, a telehealth-based improved
experience means that patients have better and easier navigation with increased access to health care. It also
means that their experiences with their health care providers will not be adversely affected by the change in
delivery modality from in-person care to telehealth.

Improving access to health care was one of the original drivers for telehealth’s growth. Clinicians needed more
effective ways to provide health care to their patients, particularly those for whom distance or other factors (for
example, patient disability or provider shortages) created barriers to in-person care. The COVID-19 pandemic
dramatically enhanced the urgency of that need for better access. In addition, the problem of provider access is only
going to get worse. According to a recent survey by the Commonwealth Fund, access to primary care is becoming a
significant issue in the U.S. (FitzGerald et al. 2022). One of the contributing factors is the growing shortage of
physicians. The survey also noted that those shortages “disproportionately affect predominantly Black and Latinx
communities and rural areas, exacerbating disparities that have widened during the COVID-19 pandemic.” The
pandemic has contributed to that problem by increasing provider burnout, causing many to leave primary care
(Abbasi, J. 2022). Provider shortages are especially a problem for mental health, where they leave more than 90% of
those living in rural areas without adequate access to mental health services (Day et al. 2021). By enabling remote
access to primary care and mental health providers, telehealth may be able to provide a partial solution to that
problem. Rural communities are also affected by lack of access to specialty care, a problem that telehealth is also
able to ameliorate.

Modern telehealth technology can enable patients to meet with providers without having to travel long distances
and at times that can be more convenient for their schedules. That means that patients would have fewer costs
associated with health care access, including lower direct costs (for example, time lost in travel or travel costs such
as gasoline) as well as lower opportunity costs (time lost from work). The fact that telehealth can be delivered both
online and via smartphone adds video to traditional telephonic communication. Today, approximately 85% of adult
Americans have (Kolmar, C. 2022) and many already prefer mobile to online for interacting with their health care
providers (Mitchell, H. 2021; Doximity, n.d.). That increases the ease with which patients receive their health care in
a way that more closely approximates in-person care.

In addition to improving access to primary care, telehealth can also facilitate access to specialty care that might be
needed, particularly in areas where specialists are not readily available. Finally, the increasing use of ever-improving
connected devices to provide both initial and ongoing measurement of key health vital signs and behaviors makes it
possible for health care providers to assist patients more effectively in diagnosing and managing both acute health
problems and chronic health conditions. Taken together, all those factors mean that telehealth is likely to result in
an improved patient experience regarding their ability to access the health care system when they need it. To what
extent was that expectation fulfilled during the COVID-19 pandemic?
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Telehealth Utilization Before and During COVID-19

While telehealth utilization was steadily increasing pre-pandemic, it still made up a small percentage of health care
visits and of beneficiaries who were using telehealth. For example, in their analysis of rural Medicare fee-for-service
telehealth utilization between 2010 and 2019, Barnett et al. (2021) found that the percentage of beneficiaries using
telehealth grew by 23.1% annually from 0.2% in 2010 to 0.9% in 2019. Similarly, Cantor et al. (2021) noted that
telehealth visits made up less than 1% of Medicare fee-for-service visits prior to the pandemic. And Day et al.
(2021), in their analysis of telehealth utilization for mental health care within the Veterans Affairs (VA) system,
reported a tenfold increase in the percentage of veterans receiving video telemental health care from 2018 to 2019.

The pandemic exponentially increased telehealth utilization as in-person visits were halted with the initial stay-at-
home mandates and the surge of COVID-19 cases that were overwhelming the health care system. Providers and
patients alike had to learn quickly how to use telehealth to stay in communication. Providers also needed telehealth
to maintain revenues, especially during the pandemic’s early phases. After an initial surge in telehealth visits in the
early months of the pandemic, utilization declined significantly but remains substantially higher than pre-pandemic
levels. That pattern is generally observed industry wide across health systems, insurer types, medical specialties, and
patient demographic populations — see Appendix 3 for a summary of those observations.

Temporary/emergency policy changes, including a relaxation in the restrictions to the use of telehealth and parity in
telehealth reimbursement, greatly and necessarily aided the shift to telehealth (Barnett et al. 2021). Those changes
are also primarily responsible for current higher levels of telehealth utilization in times when in-person visits have
again become possible without excess risk to patient and provider safety (Hamadi et al. 2021).

Telehealth has also contributed to improved access by decreasing the likelihood of missed appointments compared
with in-person care (Adepojua et al. 2022; Alkilany et al. 2021; Bramati et al. 2022; Drerup et al. 2021; Franciosi et
al. 2021). For example, Drerup et al. (2021) reported a telehealth primary care visit no-show rate of 7.5% compared
with an in-patient primary care no-show rate of 36.1% during the pandemic; that rate was also lower than the
baseline in-person no-show rate of 29.8%. In addition, telehealth has been shown to improve timely access to health
care. Within a large integrated health care delivery system with equal access to telehealth and in-person scheduling,
Graetz et al. (2022) reported that patients who chose telehealth had audio (telephonic) and video visits that were
49% and 35%, respectively, sooner than in-person visits (1.80 and 2.29 days, respectively, vs. 3.52 days). Those
findings attest to the convenience of telehealth for patients.

However, improved access and a better patient experience have not always been uniform. The COVID-19-
necessitated telehealth natural experiment also revealed issues that the healthcare industry and regulators need to
address if telehealth benefits are not counterbalanced by reductions in health care equity. We discuss those issues
under Aim 5 — Healthcare Equity.

Provider and Patient Satisfaction with Telehealth

As mentioned above, improved access to health care is not the only factor contributing to a better patient
experience with the health care system. When telehealth communication is substituted for in-person care, there is a
legitimate question of whether it will have a negative impact on provider-patient working relationships. Pre-
pandemic, much of telehealth intervention for chronic health conditions such as heart failure, hypertension and
diabetes centered on remote patient monitoring using connected devices. In addition, most telehealth
communications were telephonic, although larger health care systems such as the VA were beginning to implement
video communication (Balut et al. 2022; Jacobs et al. 2022). Video greatly improves the quality of a physician-patient
interaction, but it also requires training of both professionals and patients to maximize effectiveness (Alkureishi et
al. 2021). Provider and patient contracts need to be revised because there is some risk of not being able to capture
issues that can be better caught during an in-person visit to make sure limitations are clearly identified.

Pre-pandemic surveys of patients receiving telehealth services showed that those services were, in fact, well-
received (Day et al. 2020; Lo et al. 2022; Butzner, M, and Y. Cuffee 2021; Elliott et al. 2020; Truong et al. 2022).

Copyright © 2023 Society of Actuaries Research Institute



49

However, given continual advancements in communication technology and provider/patient readiness, it is
important to look at patient satisfaction with telehealth during the pandemic. To date, it appears that patients have
and continue to well receive telehealth (Doximity, n.d.; De Biase et al. 2020; Drerup et al. 2021; Mehak, N., and R.
Sharma 2021; Ahmad et al. 2021; Brunton et al. 2021; Ebbert et al. 2021; Finn et al. 2021; Johnson et al. 2021;
Kintzle et al., n.d.; Phenicie, R., R.A. Wright, and J. Holzberg 2021; Sallam et al. 2021; Thomson, M.D., et al. 2021;
Volcy et al. 2021; Nguyen, M.T., et al. 2022). That is the case despite the fact that the pandemic forced both
providers and patients into a way of communicating with which they were not always familiar or for which they
were not always well-prepared.

The main benefits of telehealth that patients listed included time saved due to less traveling, not finding parking and
not sitting in waiting rooms; better accessibility; increased convenience; not needing to take time off from work or
finding child care, and/or miss other appointments (Mehak, N., and R. Sharma 2021; Brunton et al. 2021). The main
issues patients reported as problems with telehealth primarily were about lack of access and technological
difficulties, although they also expressed concerns about privacy, being able to spend as much time with their
physicians, and about physicians not being able to examine them properly (Drerup et al. 2021; Truong et al. 2022).
Similarly, Thomson et al. (2021) found that patients with less internet access, lower health literacy and lower
perceived stress tended to be less satisfied with telehealth. Interestingly, patient demographics such as age, gender
and race did not seem to be strongly related to telehealth satisfaction, which speaks well with regard to Aim 5 —
Healthcare Equity.

Also interesting is the finding that high satisfaction with telehealth coexists with patients still preferring in-person
visits (Mitchell, H. 2021; Ahmad et al. 2021; Nguyen, M.T., et al. 2022; Hunsinger, N., R. Hammarlund, and K.
Crapanzano 2021). At least two possible factors contribute to that seeming contradiction. The first is patients’
reluctance to rate their providers poorly, thus driving up ratings but still meaning that in-person visits would be
considered more desirable when there is a choice. The second factor is behavioral inertia. Patients and providers
alike have been acculturated to expect health care to be delivered in person. In addition, as social creatures, people
tend to value face-to-face social and professional interactions over less personal audio, visual or text/email
interactions. While the pandemic’s circumstances (mandates and fear of infection) forced people to give telehealth
a chance and while people didn’t find the experience to be overly disappointing and perhaps better in some
respects compared with in-person visits, once things began to return to normal, people’s tendency to want to
maintain the status quo began to reassert itself. Neither of those possibilities need be taken as evidence that the
U.S. should return to most patient visits being in person. However, they highlight the need to continue solving for
the problems that make telehealth less desirable to some people in some circumstances.

In summary, telehealth appears to be mostly living up to its promise to improve patients’ experience with the health
care system. During a time when in-person access to care was not possible or preferable, telehealth enabled
patients to stay connected with their health care providers. However, some of the same issues that were problems
for telehealth access pre-pandemic will still need to be addressed. Otherwise, the increased integration of
telehealth into health care delivery is likely to create inequities in health care.

A.2. AIM 2: IMPROVED PATIENT HEALTH

There are several reasons why telehealth is expected to be effective for helping patients achieve desirable health
outcomes. By improving access to care, telehealth can assist in both the diagnosis and management of many acute
and chronic conditions by facilitating ongoing continuity of care and more frequent and effective follow-ups. For
example, clinically supervised remote monitoring of vital signs supplemented by audio/video telecommunication
between patients and providers can facilitate effective initial treatment and ongoing management of many acute
and chronic health conditions. Note, however, that this capability is limited by the availability of clinically validated
telemedicine vital sign measurement processes. We discuss that in Subsection B of this Appendix.

Telehealth also has the potential to facilitate effective transitions between in-patient and home-based care. Thus, it
is not surprising to find that most (but not all) studies demonstrate a beneficial impact of telehealth interventions on
patient health across a variety of medical conditions and patient populations and in a variety of health care settings
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(Balut et al. 2021; Truong et al. 2022; Flodgren et al. 2015; Bashshur et al. 2016; Kruse et al. 2017a; Kruse et al.
2017b; Shigekawa et al. 2018; Donelan et al. 2019; Harerimana B., C. Forchuk, and T. O'Regan 2019; Pekmezaris et
al. 2019; Davis et al. 2020; Lin et al. 2020; Polonsky et al. 2020; Bhargava et al. 2021; Krzyzaniak et al. 2021; de
Albornoz S.C., K. Siaa, and A. Harris, 2022; de Groot et al. 2021; Duryea et al. 2021; Kubes et al. 2021; Markert et al.
2021; Yatabe et al. 2021; Zhao et al. 2021; Aubert et al. 2022; Glennie, J.L., L. Berard, and F. Levrat-Guillen 2022;
Lundstrom et al. 2022; Quinton et al. n.d.; Spina et al. 2022; Taylor et al. 2022; Saloner et al. 2022; Uhl et al. 2022).
In this section, we look at a representative sampling of health outcomes associated with telehealth interventions.

Based on studies published both before and during the pandemic, for many types of health care, telehealth
intervention results in similar, if not better, health outcomes compared to standard in-person care. For example, in
their pre-pandemic survey-based evaluation of the telehealth program at Massachusetts General Hospital within
five specialties (psychiatry, neurology, cardiology, oncology and primary care), Donelan et al. (2019) found that
73.8% of providers felt that they were able to see physical problems as well or better with a telehealth visit as with
an in-person visit. Likewise, 85.2% of patients felt confident that a telehealth visit could take care of their health
concerns. Based on those and other survey findings, Donelan et al. concluded that “for most encounters, these
virtual visits are just as clinically effective and less expensive for both patient and provider compared with in-person
visits.” In their review of telehealth consultation within minority populations, Truong et al. (2022) also concluded
that “telehealth-delivered interventions were mostly effective for the treatment/management of physical and
mental health conditions including depression, diabetes, and hypertension.”

With regard to hypertension, Yatabe et al. (2021) presented pre-pandemic evidence suggesting that patients
receiving antihypertensive treatment “via home BP telemonitoring and web-based video visits achieve better BP
control than conventional care.” Taylor et al. (2022) echo those findings, in which they evaluated Doctor on Demand
encounters for essential hypertension from March 2020 through February 2021 and found the telehealth
intervention to be “broadly effective” with significant reductions in both systolic and diastolic blood pressure. They
found that “most patients achieved a reduction of at least 5 mm Hg, with more than 48% of the patients achieving a
reduction of at least 10 mm Hg in systolic blood pressure and 54.0% attaining a reduction of at least 5 mm Hg in
diastolic blood pressure.”

Diabetes care shows similar result for the impact of telehealth (Davis et al. 2020; Polonsky et al. 2020; De Groot et
al. 2021; Aubert et al. 2022; Glennie, J.L., L. Berard, and F. Levrat-Guillen 202 2:-bundstrém-etal—2022). De Groot et
al. (2021) concluded from their review of the literature that “telemedicine is effective for improving HbAlc and thus
glycemic control in patients with type 2 diabetes.” In addition, they found other health outcomes and quality of life
improved for those patients (De Groot et al. 2021). In their evaluation of adult type 2 diabetes patients younger
than 75 years old at a single academic health center, Quinton et al. (2022) found that during the first nine months of
the COVID-19 pandemic, those patients “utilizing telemedicine performed similarly on a composite measure of
diabetes care quality compared to before the pandemic;” whereas “those not utilizing telemedicine had reductions”
in quality of care.

In their evaluation of telehealth in the treatment of diabetes in the VA Health System, Aubert et al. reported that
“despite a dramatic shift to virtual visits and a decrease in Alc measurement rates during the pandemic, we did not
observe an effect on [type 2 diabetes] control or short-term [type 2 diabetes]related outcomes ...” (Aubert et al.
2022). In their evaluation of the use of a remote glucose monitoring system in the management of type 2 diabetes,
Glennie, J.L., L. Berard, and F. Levrat-Guillen (2022) reported significant reductions in HbAlc, which they attribute to
the increased “opportunities for simultaneous review of glucose data with healthcare providers and shared
decision-making [that encourages} adherence with treatment.”

The effectiveness of telehealth also seems to hold true for mental health care (Quinton et al. 2022; Harerimana, B.,
C. Forchuk, and T. O’Regan 2019; de Albornoz, S.C., K. Siaa, and A. Harris 2022; Zhao et al. 2021). Bashshur et al.
(2016) found telemental health to be well accepted by patients and highly effective across a comprehensive range
of mental health diagnoses. A literature review by Harerimana et al. (2019) found that telemental care for
depression in older adults also showed beneficial effects on depressive symptoms, emergency room visits and
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hospitalizations. In their literature review (pre-pandemic), de Albornoz et al. (2022) noted that “... consultations
delivered by telephone and videoconference were as effective as face-to-face in-person visits to improve clinical
outcomes in adults with mental health conditions and those attending primary care services.” Finally, in their review
of randomized controlled trials for the treatment of postpartum depression and anxiety in women, Zhao et al.
(2021) found both symptoms to be significantly reduced with telehealth intervention compared with controls.

But the jury is still out for some areas of health care. Pekmezaris et al. (2019) compared telehealth self-monitoring
to comprehensive outpatient management for underserved Black/African American and Hispanic heart failure
patients and found that telehealth intervention was not effective either in improving quality of life or reducing
hospitalizations. More recently, although Saloner et al. (2022) reported high continuity of treatment and high
satisfaction among patients with opioid use disorder, Uhl et al. (2022) in their review of telehealth for the
management of substance abuse disorders (SUD) conclude that although, “limited evidence suggests some benefit
to adding telehealth to usual SUD care,” the “evidence is very uncertain” that SUD outcomes for telehealth care are
similar to usual care.

As a final example, in their randomized clinical trial of cognitive behavior therapy (CBT) delivered via the internet vs.
face-to-face, Lundstrom et al. (2022) found that although both therapist-guided and unguided internet-delivered
CBT demonstrated improvement in obsessive-compulsive symptoms, neither were as effective as face-to-face CBT.
However, their health economics analysis found that both internet-delivered interventions were cost-effective
compared with the face-to-face intervention, making those viable options when a therapist is not readily available
for face-to-face treatment.

Those examples don’t necessarily suggest that telehealth is ineffective for those conditions or populations. But they
do remind that each application of telehealth must be evaluated to determine its own value. That being said, taken
together, the published studies still paint a mostly favorable picture of telehealth’s ability to have a positive impact
on the second aim of the Quintuple Aim for Healthcare. Future analyses could study whether chronic care and
ongoing mental health services are more effective with telehealth compared to a new patient evaluation. Additional
studies determining whether the patient’s role in sharing symptoms and relevant issues during a telehealth visit
impacts the treatment would also be helpful.

A.3. AIM 3: REDUCED COST OF HEALTH CARE

There are two ways telehealth can contribute to reduced health care costs. The first is a short-term impact by
directly influencing the costs of care. For example, it could literally cost less to provide the same services via
telehealth vs. in-person care. Prior to the pandemic, that was often the case with payer reimbursement policies that
favored in-person over telehealth care (Cutter, C., N.L. Berlin, and A.M. Fendrick 2020). Alternatively, telehealth
could reduce the immediate health care costs because the convenience of it redirects patients from using higher-
cost options such as emergency rooms (ERs) and urgent care centers.

The second way telehealth can contribute to reduced health care costs is longer term but potentially more
impactful. Nurse practitioners, physician assistants and other personnel can help with monitoring better patient
compliance and help reduce costs. When providers have an improved ability to monitor and communicate with their
patients, particularly patients who are high risk or underserved, they will have a greater impact on their patients’
health and will prevent avoidable adverse health outcomes such as hospitalizations with their associated costs
(Kubes et al. 2021; Xu et al. 2022). Bowman et al. (2021) noted that undertreated chronic health conditions are a
leading driver of health care costs. Therefore, “policies that encourage telehealth and remote patient monitoring
can directly lead to improved chronic disease management, an area of underutilization and high cost to the health
care system.”(Bowman et al. 2021) Finally, telehealth also has the potential for being deployed in ways that can
reduce health disparities and inequity. We discuss that aspect in Aim 5 below.

So, what does the research say about telehealth’s ability to save health care costs? Data on avoided costs is
promising. During the pre-pandemic period, researchers noted savings associated with telehealth care that were
realized via avoiding unnecessary ER visits. For example, an analysis of ER visits in Rhode Island in 2013 and 2014
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showed that 29%, 30% and 54% of Medicare, Medicaid and commercial ER visits, respectively, were preventable
and resulted in an excess of $90 million in costs (State of Rhode Island Department of Health, n.d.).>> Likewise, in
2015, Blue Cross Blue Shield of North Carolina estimated that 65% of ER visits weren’t true emergencies and could
have been treated by a primary care doctor within the next 12 hours (Blue Cross and Blue Shield of North Carolina,
2015). That implies there may be incremental patient behavioral change to be achieved that could potentially
decrease the total cost of care.

Williams et al. (2021) found that Mississippi hospitals utilizing a telehealth emergency department network
(TelEmergency) “had significantly lower annual [emergency department] costs compared with similarly matched
hospitals that did not utilize TelEmergency.” Likewise, according to a 2019 United Healthcare analysis, two-thirds of
hospital emergency department (ED) visits annually by privately insured individuals in the U.S. are avoidable and
could be treated safely and effectively in high-quality, low-cost primary care settings. That amounts to a savings
opportunity of $32 billion each year (United Health Group 2019). Increasing patients’ use of telehealth can
significantly decrease that cost burden.

Kichloo et al. (2020) cited a 2019 study that JD Powers conducted, which estimated that a 1% decrease in ER visits
due to telehealth could result in an annual savings of $101,920. Finally, in their evaluation of the use of telehealth in
pre-hospital emergency medical services (EMS) over a 12-month period, Langabeer et al. (2017) found a 6.7%
absolute reduction in potentially medically unnecessary ER visits resulting in a cost savings of $2,468 per ER visit.
They concluded that using telehealth to evaluate and triage patients was cost-effective compared with traditional
EMS “treat and transport to ED” model (Langabee et al. 2017).

But it’s not only by avoiding unnecessary ER visits that telehealth can reduce health care costs. To the extent that
telehealth care is comparable to in-person care in maintaining or improving health, one would expect to see lower
(or at least no different) hospitalization rates. And there is evidence for that. For example, McLendon (2017)
reported on the VA’s telehealth program for veterans with diabetes and found an annual savings of $1,999 per
patient, including a 38% reduction in hospital admissions and a 58% reduction in inpatient length of stay.
Harerimana et al. (2019) evaluated telehealth for mental health care among older adults and found not only
improved health outcomes such as reduced depressive symptoms and improved cognitive functioning but also
lower health care utilization including reduced ER visits and hospital admissions. A pre-pandemic analysis of primary
care telehealth visits in a large integrated health system by Reed et al. (2021) did not find differences in ER visits or
hospitalizations compared to in-person clinic visits, suggesting that telehealth did not result in substandard care that
would have led to increased costs. Finally, Kubes et al.’s (2021) mid-pandemic EMR and claims-based health care
utilization analysis for a large health care system found lower 30-day hospitalization rates for telemedicine
appointments compared to in-person appointments.

In some cases, of course, telehealth might enable patients to avoid certain primary or specialist visits along with
their associated costs as, for example, in teledermatology, teleopthamology, telemamography or teledentistry
(Bertrand, S.E., M.A. Weinstock, and S.M. Landow 2019; Curran et al. 2022; Leader et al. 2006; United Health Group
2022).

But what about the concern that telehealth will lead to increased downstream health care visits? Here the findings
have been mixed. For example, Li et al. (2021) compared pre-pandemic telehealth visits for acute respiratory
infections to in-person visits and found that the telehealth cohort had a greater number of subsequent office,
urgent care and telemedicine visits. That would suggest that switching care to telehealth delivery might result in
initial savings being offset by downstream utilization costs.

Reed et al. (2021) also noted a significant difference in follow-up visit rates for telehealth visits for upper respiratory
infections and skin disorders, but there was only a slight difference in total follow-up visit rates for telehealth vs. in-
person visits. Similarly, Liu et al.’s (2021) pre-pandemic claims-based analysis for Blue Cross Blue Shield of Michigan
found that telehealth visits were associated with additional episodes of care within 30 days compared with in-
person visits. Finally, Li et al.’s (2022) claims-based analysis of 4,038 primary care practices in Michigan between
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January 2019 and September 2020 found that practices with higher telehealth use had slightly higher visit rates
compared with practices with lower telehealth use.

On the other hand, Gujral et al.’s (2021) analysis of the VA telehealth program, V-IMPACT, found that adoption of
the program resulted in a significant increase in telehealth visits but not an increase in overall primary care or
mental health care. That suggests that telehealth visits were substituting for in-person care, not adding to it. Overall,
they found it to be cost-neutral (Gujral et al. 2021). Nord et al. (2019) noted savings to both patients and payers in
terms of reduced costs from avoided ER visits without additional downstream care costs. And Kalwani et al. (2022)
found that within the cardiology department within an academic health care center, the high rate of telehealth use
during the pandemic did not result in an increase in the number of visits per patient. Taken together, those studies
suggest the advisability of continuing to watch the relationship of telehealth use with downstream care use.

Overall, the balance of research thus far seems to support telehealth’s ability to advance the quintuple aim’s goal of
reducing health care costs. However, much of that will depend on the degree to which it also addresses the aim of
improved health. That impact is likely to vary widely across populations. Telehealth is likely to have its greatest
impact on higher-risk and underserved populations. Within lower risk populations, the resources used to deliver
telehealth will likely determine whether it results in lower health care costs. We discuss that further in the final
section of this appendix.

A.4. AIM 4: IMPROVED PROVIDER EXPERIENCE

According to HealthStream (2021), “U.S. healthcare organizations are plagued by staff dissatisfaction, burnout, staff
disconnection with leadership, and care providers who suffer from a loss of meaning in their work.” Provider
burnout has become a serious issue threatening the health care system. The goal for Aim 4 of the quintuple aim is to
improve the provider experience by giving providers access to tools and resources that can reduce their burden and
enable them to operate at the top of their training. That will reduce the likelihood of burnout while improving the
quality of the health care they provide.

A survey that RAND Corporation conducted in 2014 on behalf of the American Medical Association found six sources
of dissatisfaction among providers (Friedberg et al. 2014). Telehealth has the potential for addressing several of
those by improving workflows, reducing unnecessary administrative tasks, improving work/life balance, and
enhancing providers’ ability to stay connected with and provide more effective care for their patients. Regarding
that last point, Jetty et al. (2021) estimated that 42% of the total visits to primary care physicians were amenable to
telehealth and 73% of the total services rendered could be delivered through telehealth modalities.

All of that, of course, is predicated on the appropriate integration of telehealth services into traditional health care
practices. That process was pushed into high gear during the pandemic’s early phase. As a result, in addition to
demonstrating the health care system’s ability to rapidly adapt to enable increased telehealth utilization, there also
have been lessons learned. We focus on those in Section B, The Future: Telehealth Integration.

Telehealth’s success for improving the provider experience in delivering health care is reflected in measures of
satisfaction that have been taken pre- and post-peak COVID-19. Overall satisfaction with telehealth both pre- and
post-pandemic has been very good (Volcy et al. 2021; Nguyen, M., et al. 2020; Connor et al. 2021; Gentry et al.
2021; Neeman et al. 2021; Saiyed, S., A. Nguyen, and R. Singh 2021; Uscher-Pines et al. 2022; Vosburg, R.W., and
K.A. Robinson 2022). Besides having a generally positive view of telehealth, providers also expect to continue using
it after the pandemic has subsided (Mehak, N., and R. Sharma 2021; Sallam et al. 2021; Bunnell et al. 2020; Nies et
al. 2021). Those positive findings probably reflect several factors including providers’ and patients’ increased
familiarity with telehealth; a supportive infrastructure that was put in place by necessity during the pandemic;
improvements in patient no-show rates (Drerup, B., J. Espenschied, J. Wiedemer, and L. Hamilton 2021; Franciosi et
al. 2021; Sugarman et al. 2021); improved workflow and work/life balance (Goldberg et al. 2022; Donelan et al.
2019; Bhargava et al. 2021; DeHart et al. 2021; Malouff et al. 2021); and providers’ recognition that they can
provide a substantial portion of care via telehealth without sacrificing quality of care (Neeman et al. 2021; Malouff
et al. 2021; Thomson, A.J,, et al. 2021).

Copyright © 2023 Society of Actuaries Research Institute



54

Providers also reported concerns about telehealth. While they acknowledged that telehealth can be an acceptable
alternative to in-person care in many instances, it is also clear that they will need to exercise clinician judgment. For
example, Singh et al. (2022) report that while rheumatology providers in the VA were comfortable with using
telehealth for existing patients, they were less comfortable with that modality for new patients. Issues of telehealth
technology, including quality of video and broadband access for both providers and their patients, tend to head the
list of problems that providers reported (Sugarman et al. 2021, Thomson, A.J., et al. 2021; Lee, M., et al., n.d.).

Telehealth technology also has the potential to negatively impact providers’ experience with delivering health care.
For example, Sugarman et al. (2021) reported the potential problem of “Zoom fatigue” resulting not only from an
excess of video consultations but also from the fact that mental health providers found it to be more physically and
emotionally taxing than in-person visits. However, that may also prove to be a problem for other types of providers.
Telehealth training can address some of the issues for providers and their patients, an issue reported by Thomson,
A, etal (2021), among others.

Note that not all providers shared the same enthusiasm with continuing telehealth visits post-pandemic. For
example, Hunsinger et al. (2021) found that only 16.7% of mental health providers and 25% of their patients would
prefer to continue telehealth visits post-pandemic. Finally, there are also issues relating to telehealth
reimbursement that threaten to make telehealth less attractive to providers (Goldberg et al. 2022); but we will
discuss those in Section B, The Future: Telehealth Integration.

A.5. AIM 5: IMPROVED HEALTH EQUITY

The pandemic served to accelerate the availability of telehealth-based health care within underserved populations,
including populations in rural and remote areas. It forced health care providers to develop infrastructure, workflows
and procedures to deliver care remotely, and the relaxation of policies restricting the use of telehealth facilitated its
growth (Bowman, C.A., M. Nuh, and A. Rahim 2021). The ability to better reach underserved populations was always
seen as a benefit for telehealth, and the experience of providing telehealth care during the pandemic to such
populations has shown promise (Truong et al. 2022; Yilmaz et al. 2019). But it also revealed barriers that we must
overcome if telehealth is to fulfill its promise of helping the health care system achieve equitable health care
delivery.

In fact, the greatest challenge for telehealth remains the health care systems’ ability to deliver it equitably across
populations traditionally at risk for health disparities. Those include patient demographics such as race (nonwhite),
socioeconomic status (lower income; homeless), geographic region (rural/remote) and age (elderly). Those are also
the groups that tend to have less access to computers, smartphones and internet bandwidth, and they also tend to
be less digitally literate. So, it is not surprising that many studies during the pandemic found that telehealth
continues to underserve those populations — those who could benefit most (Cantor et al. 2021; Katz et al. 2022;
Uscher-Pines 2022; Cao et al. 2021; Drake et al. 2022; Jewett et al. 2022; Qian et al. 2022). Still, not all studies report
disparities in telehealth utilization. For example, in their review of outpatient visits for the Beth Israel Deaconess
Health System during the pandemic’s early phase, Stevens et al. (2021) found that the health system’s
implementation of telehealth did not result in an exacerbation of inequity in health care access. They also found
that older patients were more, not less, likely to use telehealth, although their use was more likely to be audio
rather than video. However, that was early in the pandemic and is a finding that might not replicate. In addition,
Stevens et al. did not evaluate geographic factors (e.g., urban vs. rural) where differences in access may still be
present. Along with Stevens et al., it is probably best to exercise caution and continue to monitor potential
indications of health inequities. The solutions for improving health equity will likely come from several sources;
among them, telehealth policy adjustments and finding ways to increase broadband and mobile access to the
underserved will likely be highest on the list (Karimi et al. 2022).

B. THE FUTURE: TELEHEALTH INTEGRATION

Telehealth utilization was already growing prior to the COVID-19 pandemic, thanks to the successes demonstrated
by remote patient monitoring technology for selected high-risk health conditions as well as the efforts of early
adopters such as the VA, Kaiser-Permanente and the Mayo Clinics. Nevertheless, its use was still minimal prior to
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2020. The pandemic pushed telehealth into the mainstream of health care service delivery. Now that the country is
moving closer to an endemic status with respect to COVID-19, the question becomes what telehealth’s appropriate
status is going forward. In general, the consensus in recent literature is not only that telehealth is here to stay but
that it will also become increasingly integrated into the total spectrum of health care provided to most patients. The
initial surge in telehealth utilization levels occasioned by the need to protect patients, staff and an overburdened
hospital network stabilized quickly at significantly lower levels, though still higher than pre-pandemic levels. Now
that the urgency for telehealth has mostly dissipated, the challenge remains how to effectively integrate telehealth
services across the wide variety of clinic settings (Balut et al. 2022; Beneteau, E., A. Paradiso, and W. Pratt 2022).
Several factors will likely drive that continued integration, and each of those factors raises challenges that the health
care system will have to meet to ensure optimal results.

MAIN DRIVERS OF FUTURE TELEHEALTH GROWTH:

Telehealth access policies and reimbursement parity. For telehealth to effectively be integrated into post-pandemic
standard health care, there will need to be statutory guidelines regulating its use. Just as the relaxation of policies
related to telehealth access, cross-state medical licensure, HIPAA regulations and reimbursement parity allowed
telehealth utilization to expand rapidly, reinstatement of such restrictions will likely be the most important deciding
factor either supporting or limiting telehealth’s continued growth (Goldberg et al. 2022; Drake et al. 2022; Brotman,
J.J., and R.M. Kotloff 2021; Mehrotra, A., R.S. Bhatia, and C.L. Snoswell 2021; Wahezi et al. 2021; Kimball, A.B. 2022).

Determining the right policies to regulate telehealth fairly across the nation will also be a complex process. Ideally
those guidelines would be based on evidence-based, best practices within and across medical service types, but it
will take time for such research-based guidance to be available. Therefore, lawmakers will need to make their
choices based on the experiences gained thus far out of the natural experiment that the COVID-19 pandemic
provided. The federal government is already considering a number of different bills seeking to regulate telehealth
(Bailey, V. 2021a.; Bailey, V. 2021b; Wicklund, E. 2021; Melchionna, M. 2022; Vaidya, A. 2022a; Vaidya, A. 2022b),
and states have already begun to pass such legislation (Vaidya, A. 2022c). Information on current telehealth policies
and legislation can be found at the Center for Connected Healthcare Policy website (Center for Connected Health
Policy). Archambault et al. (2022) have also provided a tool for rating states on telehealth best practices. However,
as policies and payment regulations continue to evolve, the inherent uncertainty may cause providers to hesitate
becoming fully engaged in utilizing telehealth with their patients (Mehrotra, A., R.S. Bhatia, and C.L. Snoswell 2021).

Provider Experience. As Wahezi et al. (2021) noted, “The future of telemedicine will depend on the willingness of
clinicians to participate in telemedicine encounters and patient demand for this product.” As discussed earlier,
despite the need for the rapid replacement of many in-person visits with telehealth visits, most providers have had a
positive experience with this modality for delivering health care. Their experience increased their familiarity with the
potential for telehealth with the context of their day-to-day practice of health care. And as also mentioned, many
patient visits and health care services are amenable to telehealth (Jetty et al. 2021). In addition, providers noted
that patient outcomes did not appear to suffer. While that does not mean that all such visits should be switched to
telehealth, it does encourage providers to deliver health care that can be more patient-centered. A recent McKinsey
Physician Survey found that doctors recognize that telehealth is more convenient for their patients even though it
may not necessarily be more convenient for them (Cordina et al. 2022).

Provider experiences with telehealth during the pandemic also revealed a number of issues that will require
resolution. Many of those are technological, involving broadband access and computer skills for troubleshooting
videoconference problems, while others have been practical such as the lack of a physical examination and the
accurate measurement of vital signs (Jacobs et al. 2022; Kalwani et al. 2022; Mehak, N., and R. Sharma 2021).

With regard to the measurement of vital signs, theoretically, it is possible for patients to use existing validated
devices in their homes and upload that data to their providers. That is how remote patient monitoring has always
operated. For example, during the height of the COVID-19 pandemic, both Michaud et al. (2021) and Kagiyama et al.
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(2021) demonstrated the feasibility of that approach. However, the cost of doing that across all patients, not just
those with medical conditions or those at high risk, is prohibitive.

There is obviously a need for lower-cost multifunction vital signs measurement devices, and, in fact, a number of
those already exist. But, there is still concern over the validity of vital sign measures obtained via such devices. For
example, Hahnen et al. (2020) studied the accuracy of vital signs measurements by two novel all-in-one
physiological monitoring devices — the Everlast TR10 smartwatch and the BodiMetrics Performance Monitor
medical tricorder. They found the smartwatch not accurate enough to be used as a vital signs measurement device.
And while they found the tricorder to be more accurate, it still failed to meet their predetermined accuracy
standards for both systolic blood pressure and oxygen saturation (McConnochie, K.M. 2019).

But there is still a need for such multifunction vital signs measurement, and technology will continue to improve. For
example, Pintavirooj et al. (2021) reported on their development of a relatively low-cost Wi-Fi-based device
designed to be used in a patient’s home that can simultaneously and without delay monitor six vital signs —
electrocardiogram, heart rate, plethysmogram, percent saturation oxygen, blood pressure and body temperature
(Bashshur et al. 2020). There are still barriers to the practical use of such devices, such as Wi-Fi availability and the
need to calibrate the blood pressure monitor to match office-based measurements. And there is still the matter of
cost that may still make it unavailable to many of the underserved who might benefit most from it. However, those
problems also can and will eventually be solved.

Some providers are concerned about telehealth related to job demands. For example, if not integrated effectively,
telehealth can actually place additional administrative burdens on providers who are already experiencing burnout
(Sugarman et al. 2021). Telehealth requires adjustments in support staff and workflows to prevent that (Uscher-
Pines et al. 2022; Parthasarathy, M, J. Khuntia, and R. Stacey 2021). The telehealth experience during the early
phase of the pandemic also pointed out deficiencies in provider and support staff training in how to effectively use
telehealth not just logistically but also in terms of establishing and maintaining a working relationship between
providers and patients, something called “website manner” (Ghaddar et al. 2020; Morgan et al. 2022). Finally, in the
enthusiasm to increase the use of telehealth, note that not all providers are in a position to benefit equally. Small
practices and those in rural environments with less access to broadband and other resources may suffer loss of
revenues to those more able to meet patient demand for telehealth (Vaidya, A. 2022d; Budhwani et al. 2022).
Therefore, caution is warranted as the system moves forward with an expanded use of telehealth.

Provider opinions about post-pandemic telehealth use are mixed. For example, some surveys show strong
preferences of both providers and their patients for the continued use of telehealth post-pandemic (Mehak, N., and
R. Sharma 2021). However, without the pressure of a pandemic, many providers still prefer returning to in-person
visits even though their experience with telehealth may have been generally positive (Cordina et al. 2022). That is
not unlike the situation with patients where a similar mixture of seemingly contradictory opinions has been shown
to coexist. In any case, the net impact of those experiences will likely result in a negative influence on telehealth’s
growth. That is not necessarily a bad outcome. There needs to be time for research to help sort out the conditions
where telehealth provides the most beneficial impact, and providers will need guidance on best practices for
telehealth within their specialty. Providers understand that the best use of telehealth will be not as a replacement
for in-person care but as an enhancement to their ability to provide quality health care to a greater percentage of
patients by individually tailoring care to their patients’ needs (Balut et al. 2022; Beneteau, E., A. Paradiso, and W.
Pratt 2022; Drake et al. 2021; Jewett et al. 2022).

Patient Experience. Like any other industry, health care is also driven by patient demand and satisfaction, which will
influence both providers and payers. On the one hand, providers want to decrease barriers to delivering effective
health care to their patients, and telehealth represents a major way for providers to do that. On the other hand,
payers also want the members they service to give them positive ratings, which help them compete in the
marketplace and, in the case, for example, with Star ratings for Medicare, may improve the level at which they are
reimbursed.
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Patients, in general, had a positive experience with telehealth during the pandemic. For example, according to a
survey that Doximity (2022) conducted, over 73% of patients surveyed reported that they planned to receive either
some or all of their care through telemedicine after the pandemic. Much of that has to do with the way telehealth
can reduce patient burdens of receiving health care, particularly in rural communities and among those who have
personal or job-related challenges to participating in in-person care. It is also related to the fact that the pandemic
“broke the ice” with respect to patients receiving telehealth-based health care. Before the pandemic, a large
percentage of patients were not even aware of telehealth, even when it was available (Lieu et al. 2022). Providers
who are able to provide telehealth services seamlessly and effectively and payers who support the use of telehealth
likely will find patient/member satisfaction ratings improving.

There are significant challenges that remain for all patients to have a positive experience with telehealth and for
telehealth care to be equitable. Many of those challenges again involve technology (Saiyed, S., A. Nguyen, and R.
Singh 2021). For example, while most Americans have smartphones (Kolmar, C. 2022), many still do not have
adequate broadband service or phone connectivity to enable effective videoconferencing with their health care
providers (Hsueh et al. 2021). While recently passed legislation should help remedy that situation, it will still take
time before such access has been expanded. In the meantime, a solution that health care systems are exploring is to
set up telehealth hubs and external sites where patients with limited technology access can go for virtual visits
(Payan et al. 2022).

A second challenge to universal utilization of telehealth is the digital divide (Qian et al. 2022; Stevens et al. 2021;
Karimi et al. 2022; Beneteau, E., A. Paradiso, and W. Pratt 2022; Brotman, J.J., and R.M. Kotloff 2021; Mehrotra, A.,
R.S. Bhatia, and C.L. Snoswell 2021; Wahezi et al. 2021; Kimball A.B. 2022; Bailey, V. 2021a; Bailey, V. 2021b;
Wicklund E. 2021; Melchionna M. 2022; Vaidya, A. 2022a; Vaidya, A. 2022b; Vaidya, A. 2022c; Center for Connected
Health Policy; Archambault, J., and V. Nastasi 2022; Cordina et al. 2022; ECRI, n.d.; Chua, |.S., V. Jackson, and M.
Kamdar 2020; McConnochie, K.M. 2019; Bashshur et al. 2020; Parthasarathy, M, J. Khuntia, and R. Stacey 2021;
Ghaddar et al. 2020; Morgan et al. 2022; Vaidya, A. 2022d; Budwani et al. 2022; Lieu et al. 2022; Hsueh et al. 2021;
Payan et al. 2022; Mahtta et al. 2021). Patients who are less comfortable with digital technology will be less willing
to request or use it (Uscher-Pines et al. 2022). Lieu et al. (2022) noted that patients of low socioeconomic status,
those with low English proficiency, and Black/African American or Hispanic/Latino patients are more likely to have
trouble using video visits. That is at least partially due to their lower level of digital literacy. That will require training
and support, something new for providers, but it is an area where payers perhaps could help. For example, health
care systems like Kaiser-Permanente are experimenting with using medical assistants to help digitally challenged
patients with “virtual rooming” to help them have a successful video connection with their health care provider
(Lieu et al. 2022).

Although it does not appear to be a major issue among patients, privacy and confidentiality concerns still remain
along with concerns about the risk of data loss or hacking (De Biase et al. 2020). During the pandemic, CMS eased
telehealth restrictions and allowed the use of non-HIPPA-compliant applications (such as FaceTime and WhatsApp).
However, it is still strongly recommended that providers use a HIPPA-compliant software to perform telemedicine
encounters. That requirement, while not insurmountable, might slow telehealth growth in the post-pandemic era.

Finally, there are also issues of language proficiency (Franciosi et al. 2021; Uscher-Pines et al. 2022; Hakkennes, S.,
and P. Singh. 2020). As Payan et al. (2022) noted, having personnel who are bilingual and who can provide language
concordant care will be essential for efficient and high-quality patient telehealth experiences (Bestsennyy, O., G.
Gilbert, A. Harris, and J. Rost 2021).

Payer Competition. Telehealth addresses several payer needs, including the ability to reach underserved populations
and address provider shortages. It also has the potential to deliver improved health outcomes, which is the objective
of value-based provider incentives. Therefore, when telehealth is appropriately integrated into a comprehensive
health care system, it has the potential to reduce some short- and long-term health care costs. In the future, payers
who support provider networks in delivering telehealth services to the populations they serve will be better able to
compete in the marketplace (Doximity, n.d.).
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However, payers are understandably cautious about embracing telehealth too quickly or too universally. One
concern was that increased telehealth availability would lead to overuse (Roland, J., D. Potter, and E. Caplan 2022).
The convenience of improved health care access would encourage patients to engage in unnecessary provider
contacts in a way similar to overuse of Eds and urgent care facilities. Before the pandemic, that was not a major
issue because restrictive telehealth access and reimbursement policies served to prevent overuse. In fact, those
policies were the main limiting factor to the growth of telehealth in the pre-pandemic period (Cutter, C., N.L. Berlin,
and A.M. Fendrick 2020). The pandemic, of course, changed all of that when restrictive access policies were
suspended and reimbursement parity was established. During the pandemic, that facilitated the utilization of
telehealth services, but, as noted in an earlier section of this literature review, it has not resulted in significant
increases in the total number of visits.

A second concern is that expanded availability for telehealth could lead to fraud. There has already been evidence,
which new legislation is seeking to address (Bailey, V. 2021a; Greiwe, J. 2022). Obviously fraud and abuse are real
and in need of correction (Cutter, C., N.L. Berlin, and A.M. Fendrick 2020). On the other hand, this concern falls
short as an argument against telehealth expansion. The vice president for public policy of the American Telehealth
Association, Kyle Zebley has noted, “telehealth is no more prone to fraud, waste, and abuse than in-person care.
Telehealth even includes a digital trail that helps ensure accountability for reimbursement” (Payan et al. 2022).

Another concern is that health outcomes might be substandard compared with the same in-person care (Uscher-
Pines et al. 2022). While limited uses of telehealth, such as remote patient monitoring for patients with certain
chronic health conditions, were associated with improved health outcomes leading to lower expectations for health
care costs, widespread use of telehealth was untested, leaving its value largely unknown (Lo et al. 2022a; Lo et al.
2022b). A related issue is that replacing in-person care with telehealth care would lead to additional downstream
health care visits due to health issues not being adequately addressed (Liu et al. 2021). Those extra visits would
cancel out and might exceed the costs saved via a telehealth visit. And if telehealth care is substandard, it could
result in avoidable downstream health consequences and costs if, for example, an important diagnosis is missed. It
is too soon to tell whether that concern is valid, but it emphasizes the need to continue evaluating the conditions
under which telehealth is most effective.

Continuously improving technology. Health care is increasingly technology driven. And competition within the
telehealth industry will drive its growth (Palmer, A., and B. Coombs. 2022; Park, S., B.A. Langellier, and D.J. Meyers
2022; Persaud, Y.K. 2022). Rapid improvements in medical devices, apps, electronic health records and
communication platforms will give providers the tools they need to take better advantage of telehealth as a
modality for delivering quality health care. Essentially, telehealth will become more appropriate as an option for an
increasing number of patient groups and health care services. In addition, newer players such as Amazon and
Walmart by virtue of their superior technology will act as disruptors, forcing the traditional health care system to
adapt in its ability to provide quality telehealth access (Barber et al. 2022).

Documented results. Telehealth performed well at a time when it was critically needed to provide continuity in
health care during the COVID-19 pandemic. So far, it appears that health outcomes were not adversely affected, but
that needs further verification. Obviously, further appropriately designed research is needed to clarify factors
defining the effective use of telehealth within the context of total healthcare delivery (Wahezi et al. 2020). Patient
outcomes should ultimately drive the speed and extent of telehealth’s expansion in nonpandemic conditions.
Additional research is needed to show how best to integrate telehealth within each medical and behavioral specialty
area, including — most importantly — primary care. Ideally, each health care discipline, including primary care, will
develop and continue to refine guidelines for the evidence-based use of telehealth within their specialty — see
Barber et al. (2022) for an example. Those guidelines will be based on research documenting the beneficial use of
telehealth across populations served. However, as that research becomes available, it will be important to avoid the
misconception that telehealth needs to achieve outcomes that are superior to in-person care for it to be
recommended. Noninferiority in health-related outcomes is equally acceptable. It allows other health care system
aims, such as convenience for the patient and provider, to drive the choice.
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Appendix 3: Literature Review — Telehealth Utilization Patterns Pre- to Post-Peak

COVID-19
Reference Population Telehealth Utilization (TU)
The National Disease and
) i There was more than an eightfold increase in the
Alexander Therapeutic Index: a nationally ) o )
) : percent of primary care visits compared with pre-
etal. 2020 | representative audit of )
) o pandemic (2018-Q1 2019) levels.
outpatient practice in the U.S.
There was a twelvefold increase in telehealth use
) ) ) in March 2020 compared with pre-COVID-19
Large California VA Medical ) i ;
Balut et al. ) : period; TU continued to increase through June
Center, cardiology outpatient o ) ]
2022 o 2020, after which it declined somewhat but still
clinics : N )
remained significantly higher than the pre-COVID-
19 period.
There was more than a twentyfold increase in TU
Cantor et Employer-based health plan ) )
o compared with 2019; rate for metropolitan
al. 2021 beneficiaries )
population.
Choi et al Medicare beneficiaries aged 65- | There was a nearly fivefold increase in self-
5027 ' plus; National Health and Aging reported telehealth use during COVID-19 period
Trend Study Round 10 compared with pre-COVID-19.
i ) . There was a 6.25-fold increase in telehealth visits
De Biase et | Neurosurgical practices, Mayo ) .
. April 2020 vs. March 2020 (from 4% of all visits to
al. 2020 Clinic .
25% of all visits).
Compared to the pre-pandemic period (pre-
March 11, 2020), telehealth claims increased
dramatically from an average of 773 weekly
) telehealth visits to a high nearing 80,000 visits
Friedman Independence Blue Cross ) ) )
. during April 2020, then falling to near 40,000
etal. 2022 | beneficiaries .
visits per week by October 2020. There was
nearly a sixtyfold increase in telehealth visits
during the pandemic period compared with the
pre-pandemic period.
. . . . Telehealth visits increased from 0 to 48,475 visits
Gilson et al. | University of Chicago ambulatory
L between March 15 to May 31, 2020, and
2020 practice sites ) .
comprised 60.5% of total visit volume.
Virtual visits at Mayo Clinic went from 4% (pre-
Hamadi et L pandemic) to 85% (at the peak of the pandemic)
Mayo Health Clinic visits )
al. 2021 and subsequently fell to approximately 10%-15%
of visits being virtual.
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) ) . There was an eighty-six-fold increase in the
and Privately insured individuals ) ) )
i percentage of claims associated with telehealth
Pronovost (FairHealth) ) )
April 2020 vs. April 2019 (13% vs, 0.15%).
2021
Compared to the pre-COVID-19 period (Jan. 1,
Jacobs et 2020, to March 10, 2020), there was fivefold to
Al 2022 VA Medical Centers, nationwide | tenfold increase in telehealth use across 139 VA
' Medical Centers during the early COVID-19
period (March 11, 2022, to May 20, 2022).
Telehealth use for new patients increased from
3.5% of visits during the pre-COVID-19 period
(March 2019 to February 2020) to 63.0% during
) ) ) ) the COVID-19 period (March 2020 to February
Kalwani et Multispecialty cardiovascular ) )
. ] ) 2021), an eighteenfold increase. There was an
al. 2022 center in Northern California o ) . ) )
initial spike of 76% of visits in April 2020, which
declined to 45% by July 2020, then rebounded to
60% by February 2021. The pattern was similar
for return patient visits.
Medicare Advantage and
) 8 The percentage of patients with a telehelalth visit
Commercial health plan
Katz et al. rose from a pre-COVID-19 (pre-March 2020) level
members; HealthCore Integrated . .
2022 of 0.4% to a high of nearly 60% by April 2020,
Research Database; newly . :
) ) then falling to just over 20% by August 2020.
diagnosed cancer patients
There was a fifty-two-fold increase in telehealth
o : ) ) visits during the first five months of the pandemic
Knierim et University-based primary L
(March-July 2020) vs. the preceding five months;
al. 2021 healthcare . ) ) ) )
73% of all visits were virtual in April 2020, falling
to 28% by July 2020.
) Four of the largest U.S. There was a 154% increase in telehealth visits
Koonin et ] )
al. 2020 telehealth providers that offer during the last week of March 2020, compared
’ services in all U.S. states with the same period in 2019.
Pre-COVID-19 (March 2019 to February 2020)
) . : telehealth visit levels were near 0%. During
Lo etal. Outpatient visits for patients
i o March 2020 to August 2020, that rose to 13% and
(2022a) from over 156 Epic organizations )
subsequently fell to 8% during March to August
2021.
Pre-COVID-19 (September 2019 to February
Lo et al Mental health/substance use 2020) telehealth visit levels were 9%. During
(2022b)' visits for patients from over 156 | March 2020 to August 2020, that rose to 24% and
Epic organizations continued to rise to 39% during March to August
2021.
Mann et al. | Large health system (New York There was a 683% increase in telehealth visits
2020 University Langone Health) between March and April 2020.
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OptumLlabs Data Warehouse:
national sample of 16.7 million

There was a twenty-two-fold increase in
telehealth visits from January through mid-June

Patel et al. o ) . 2020; telehealth visits increased from 0.8
individuals with commercial or o ]
2021 ) visits/1,000 (0.8%) in January to a peak of 30.7
Medicare Advantage . , .
) visits/1,000 (43.2%) in April, then fell to 17.8
insurance . .
visits/1,000 (18.9%) in mid-June.
: : There was a sixty-three-fold increase in Medicare
Samson et Medicare Fee-for-Service o
. Part B telehealth visits in CY 2020 (5.3% of total
al. 2021 beneficiaries . .
visits) vs. CY 2019 (0.1% of total visits).
Prior to April 2020, telehealth use was essentially
Uscher- ) ) zero; during the pandemic period studied (April-
. California Safety-Net )
Pines et al. o August 2020), primary care telehealth use
Organizations . . .
2021 (telephonic and video) increased to 51.9% of total
visits.
There was a twenty-ninefold increase in
Vogt et al Patients from a large clinical telehealth utilization (monthly minutes) for the
2052 i research hospital; Doxy.me COVID-19 period (March-November 2020)
utilizers compared with pre-COVID-19 levels (January-
February 2020).
Members from a large There was a fourfold increase in the telehealth
Xu et al. integrated health care system visit rate during the early days of the pandemic
2021 (Kaiser-Permanente Southern year (Week 8 vs. Week 12), which decreased to a

California)

threefold increase by Week 43.
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Appendix 4: Overall Population by Gender by Year by LOB

OVERALL COMMERCIAL POPULATION BY GENDER BY YEAR

Unique member by Gender
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2019 2020 | 2021
F 10,297,115 9,431,260 9,219,158
M 10,408,665 9,507,606 9,320,551
Grand Total 20,705,780 18,938,780 18,539,709

OVERALL MEDICARE POPULATION BY GENDER BY YEAR

Unique member by Gender

2019 2020 2021
F 3,042,593 3,334,115 3,864,713
M 2,254,479 2,495,670 2,927,862
Grand Total 5,297,072 5,829,785 6,792,575

Appendix 5: Telehealth Service Identification Criteria

Provider Specialty VIRTUAL VISITS TELEHEALTH MED
Revenue Code 0780

Place of Service Code 02

Row 29

Procedure Modifier Code 95, GT, GQ, GO

Procedure Code

98966, 98967, 98968, 98970, 98971, 98972, 99091, 99421, 99422, 99423, 99441,
99442, 99443, 99446, 99447, 99448, 99449, 99450, 99451, 99452, 99453, 99454,
99457, 99458, 99473, 99474, G0406, GO407, GO408, G0425, GO426, G0427, GO459,
G0508, G0509, G2010, G2012, G2061, G2062, G2063, S9110, T1014
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Appendix 6: CMS Eligible Telehealth Codes

Field Name Values
Procedure Category | Procedure Codes
CMS-EM 99201, 99202, 99203, 99204, 99205, 99211, 99212, 99213, 99214, 99215, 99217, 99218

99219, 99220, 99221, 99222, 99223, 99224, 99225, 99226, 99231, 99232, 99233, 99234
99235, 99236, 99238, 99239, 99262, 99263, 99281, 99282, 99283, 99284, 99285, 99291,
99292, 99293, 99294, 99295, 99296, 99297, 99299, 99300, 99303, 99304, 99305, 99306
99307, 99308, 99309, 99310, 99312, 99315, 99316, 99323, 99324, 99325, 99326, 99327
99328, 99333, 99334, 99335, 99336, 99337, 99341, 99342, 99343, 99344, 99345, 99347
99348, 99349, 99350, 99351, 99353, 99354, 99355, 99356, 99357, 99372, 99373, 99406
99407, 99441, 99442, 99443, 99468, 99469, 99471, 99472, 99473, 99475, 99476, 99477
99478, 99479, 99480, 99483, 99495, 99496, 99497, 99498, G0376, GO436, GO437

CMS-MHSA 90785, 90791, 90792, 90801, 90804, 90805, 90806, 90807, 90808, 90813, 90817, 90827
90832, 90833, 90834, 950836, 90837, 90838, 90839, 90840, 90843, 90844, 90845, 950846
90847, 90853, 90857, 90875, GO072, GO396, GO397, GO410, G2086, G2087, G2088

CMS-TELEHEALTH G0406, GO407, GO408, G0425, G0426, GO427, GO459, GO508, GO509

CMS-OTHER 63690, 77427, 90830, 90901, 90902, 90951, 90952, 90953, 50954, 90955, 90956, 90957,
90958, 90959, 90960, 90961, 90962, 90963, 90964, 90965, 90966, 90967, 90968, 90969
90970, 90995, 92002, 952004, 92012, 92014, 92330, 92506, 92507, 92508, 92521, 92522
92523, 92524, 92525, 92526, 92550, 92552, 92553, 92555, 92556, 92557, 92563, 92565
92567, 92568, 92570, 92587, 92588, 92601, 92602, 92603, 92604, 92607, 92608, 92609
92610, 92625, 92626, 92627, 93750, 93797, 93798, 94002, 954003, 94004, 94005, 94625,
94626, 94664, 95831, 95832, 95833, 95834, 95881, 95970, 95971, 95972, 95978, 95979
95983, 95984, 96100, 96101, 96102, 96105, 96110, 96111, 96112, 96113, 96115, 96116
96118, 96119, 96121, 96125, 96127, 96130, 96131, 96132, 96133, 96136, 96137, 96138
96139, 96150, 96151, 96152, 96153, 96154, 96155, 96156, 96158, 96159, 96160, 96161,
96164, 96165, 96167, 96168, 96170, 96171, 97001, 97002, 57003, 97004, 97100, 97110
97112, 97114, 97116, 97127, 97129, 97130, 97145, 97150, 97151, 97152, 97153, 97154
97155, 97156, 97157, 97158, 97161, 97162, 97163, 97164, 97165, 97166, 97167, 97168
97530, 97532, 97535, 97537, 97542, 97750, 97755, 97760, 97761, 97762, 97763, 97802
97803, 97804, 98960, 98961, 98962, 99420, 0359T, 0360T, 0361T, 0362T, 0363T, 0364T,
0365T, 0366T, 0367T, 0368T, 0369T, 0370T, 0371T, 0372T, 0373T, 0374T, GO108, GO109,
G0200, G0270, G0296, G0420, G0421, GO422, GO423, GO438, GO439, G0442, GO443, GO444,
G0445, G0446, G0447, GO506, GO513, GO514, G2211, G2212, G9685, S9152
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Appendix 7: Claim Groups

rocedure Category Place of Service Category Provider Type Claim Group
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CMS-MHSA HOME MHSA HOME
101 CMS-EM HOME MHSA HOME
102 CMS-OTHER HOME MHSA HOME
103 CMS-TELEHEALTH HOME MHSA HOME
104 CMS-MHSA HOME HOME
105 CMS-EM HOME HOME
106 CMS-OTHER HOME HOME
107 CMS-TELEHEALTH HOME HOME
108 CMS-MHSA OFFICE/TH MHSA MHSA
109 CMS-MHSA OFFICE/TH MHSA
110 CMS-EM OFFICE/TH MHSA MHSA
111 CMS-OTHER OFFICE/TH MHSA OTHER
112 CMS-TELEHEALTH OFFICE/TH MHSA OTHER
113 CMS-EM OFFICE/TH E&M
114 CMS-OTHER OFFICE/TH OTHER
115 CMS-TELEHEALTH OFFICE/TH OTHER
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Appendix 8: Procedure Grouping for Coding and Documentation

CMS-ADV-CARE 99497, 99498

CMS-AUDIOLOGY 92550, 92552, 92553, 92555, 92556, 92557, 92563, 92565, 92567, 92568, 92570, 92587, 92588

CMS-BEHAVIORAL 96150, 96151, 96152, 96153, 96154, 96155, 96156, 96158, 96159, 96160, 96161, 96164,
96165, 96167, 96168, 96170, 96171, 99420

CMS-BEHAVIOR- 0362T, 0363T, 0373T, 0374T

ASSESSMENT

CMS-BEHAVIOR-CHANGE 99406, 99407, G0376, G0436, GO437

CMS-BIOFEEDBACK 90901, 90902

CMS-CARDIO 93750, 93797, 93798

CMS-COGNITIVE 99483

CMS-CRITICAL-CARE 99291, 99292, 99293, 99294, 99295, 99296, 99297, 99299, 99300, 99468, 99469, 99471,
99472, 99475, 99476, 99477, 99478, 99479, 99480

CMS-CUSTODIAL-CARE 99323, 99324, 99325, 99326, 99327, 99328, 99333, 99334, 99335, 99336, 99337

CMS-DIABETES-MGMT G0108, GO109

CMS-EDUCATION-SVCS G0420, G0421

CMSCMS-EMERGENCY- 99281, 99282, 99283, 99284, 59285

DEPT

CMS-ESRD-CARE-MGMT 90951, 90952, 90953, 90954, 90955, 90956, 90957, 90958, 50959, 90960, 90961, 90962,
90963, 90964, 90965, 90966, 90967, 90968, 90969, 90970, 90995

CMS-HOME 99341, 99342, 99343, 99344, 99345, 99347, 99348, 99349, 99350, 99351, 99353
CMS-HOSPITAL-OBS-AND- | 99217, 99218, 99219, 99220, 99221, 99222, 99223, 99224, 99225, 99226, 99231, 99232,
IP 99233, 99234, 99235, 99236, 99238, 99239, 99262, 99263

CMS-MISC-MGMT G0296, G0442, G0443, G0444, GO445, GO446, GO447, GO506

CMS-MONITORING 99473

CMS-NERVOUS-SYSTEM 90830, 95881, 96100, 96101, 96102, 96105, 96110, 96111, 96112, 96113, 96115, 96116,
96118, 96119, 96121, 96125, 96127, 96130, 96131, 96132, 96133, 96136, 96137, 96138, 96139
CMS- 63690, 95970, 95971, 95972, 95978, 95979, 95983, 95984

NEUROSTIMULATORS
CMS-NURSING-FACILITY 99303, 99304, 99305, 99306, 99307, 99308, 99309, 99310, 99312, 99315, 99316, G9685
CMS-NUTRITION-THERAPY | 97802, 97803, 57804, G0270

CMS-OFFICE-AND-OP 21800, 99201, 99202, 99203, 99204, 99205, 99211, 99212, 99213, 99214, 99215

CMS-OPHTHAMOLOGY 92002, 92004, 92012, 92014, 92330

CMS-OTORHINO 92506, 92507, 92508, 92521, 92522, 92523, 92524, 92525, 92526, 92601, 92602, 92603,
92604, 92607, 92608, 92609, 92610, 92625, 92626, 92627, G0200

CMS-PROLONGED 99354, 99355, 99356, 99357, GO513, GO514, G2211, G2212

CMS-PSYCH 90785, 90791, 90792, 90801, 50804, 90805, 90806, 90807, 50808, 90813, 90817, 90827,

90832, 90833, 90834, 90836, 90837, 90838, 90839, 90840, 90843, 90844, 90845, 90846,
90847, 90853, 90857, 90875, G0072, GO410

CMS-PULMONARY 94002, 94003, 94004, 94005, 94625, 94626, 94664
CMS-RADIATION-MGMT 77427
CMS-REHAB 95831, 95832, 95833, 95834, 97001, 97002, 97003, 97004, 57100, 97110, 97112, 97114,

97116, 97127, 97129, 97130, 97145, 97150, 97151, 97152, 97153, 97154, 97155, 97156,
97157, 97158, 97161, 97162, 97163, 97164, 97165, 97166, 97167, 97168, 97530, 97532,
97535, 97537, 97542, 97750, 97755, 97760, 97761, 97762, 97763, 0359T, 0360T, 0361T, 0364T,
0365T, 0366T, 0367T, 0368T, 0369T, 0370T, 0371T, 0372T, GO422, G0423, S9152
CMS-SELF-CARE-MGMT 98960, 98961, 98962

CMS-SUBSTANCE-ABUSE G0396, G0397, G2086, G2087, G2088

CMSCMS-TELEHEALTH G0459

CMSCMS-TELEHEALTH- G0406, G0O407, GO408, G0425, G0426, GO427, GO508, GO509
CONSULT

CMS-TRANSITIONAL-CARE | 99495, 99496

CMS-VIRTUAL 99372, 99373, 99441, 99442, 99443

CMS-WELLNESS G0438, G0439
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Appendix 9: Predictive Models

Data scientists have used Long short-term memory (LSTM) networks to predict the number of confirmed COVID-19
cases in different countries, considering factors such as population density, health care infrastructure and
government response. Gated recurrent unit (GRU) networks have been used for similar tasks, such as predicting the
number of COVID-19 deaths in different regions. Bidirection LSTM (BiLSTM) networks, which combine the
capabilities of both LSTM and regular recurrent neural networks (RNNs), have been used to analyze text data such
as news articles and social media posts to track the spread of misinformation related to COVID-19. Because of those,
we selected RNN models to forecast telehealth utilization.

RNNs are deep learning models that are typically used to solve time series problems. They can learn from events
that happened in recent previous iterations of their training stage. They have the property that one observation
helps to train the next observation; therefore, RNNs are useful in solving time series.

RNNs have a “memory” that enables them to maintain an internal state across multiple time steps, which enables
them to learn and make decisions based on information from earlier time steps.

LSTM networks are a specific type of RNN that are designed to handle the problem of vanishing gradients, which can
make it difficult for standard RNNs to learn long-term dependencies in sequential data. LSTM networks use a special
memory cell and a set of gates (input, output and forget) that control how information flows into and out of the cell,
allowing the network to selectively retain or discard information over time.

GRU is another type of RNN, where it has two gates rather than three gates in LSTM. The two gates are update gate
and reset gate. It can also handle long-term dependencies in sequential data.

BiLSTM is an extension of the LSTM model, where the hidden state of the LSTM is fed in both forward and backward
direction, giving the model access to both past and future context.

Finally, a standard RNN is the most basic type of RNN. It processes one element in the sequence at a time and
maintains a hidden state that is passed from one time step to the next.

METHODOLOGY

In all the populations we analyzed, there was a significant increase in telehealth utilization — which we will call
“shock” — associated directly with COVID-19. The observed data does not take into consideration some
externalities that will be present in the forecast period and that may directly affect telehealth utilization. To mitigate
the impact of the shock in those time series, we adjusted 2019 telehealth utilization. We made the adjustment
based on the assumption that there is a part of the population that given the opportunity, which now is more
available, will select to have a telehealth appointment.

The levels of utilization of 2019 were adjusted by multiplying the monthly total utilization in 2019 by the average
proportion of telehealth utilization to the total utilization observed in a period where the impact of the larger shock
seemed to have passed.

We used data from January 2019 to May 2022 to compare the different versions of RNN analyzed.

For each population we analyzed, we selected the model to use by first comparing the models with mean squared
error and root mean squared error and default hyperparameters. In the second iteration, we analyzed the two best
models by doing a random search and Bayesian hyperparameter tuning. The parameters to optimize were the units
and the learning rate of the RNNs. We then trained the best model on all the observed data and tuned with the
method that gave the best performance in the prior step.
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Model specifics for each of the population studied include:

MODEL SPECIFICS FOR COMMERCIAL MHSA

RNN BILSTM With Random Search

Mean Absolute Error 0.0857 Mean Absolute Error 0.2754
Root Mean Square Error 0.0916 Root Mean Square Error 0.3849
LSTM BILST With Bayesian Optimization

Mean Absolute Error 0.0524 Mean Absolute Error 0.3047
Root Mean Square Error 0.0782 Root Mean Square Error 0.4180
GRU GRU With Random Search

Mean Absolute Error 0.0402 Mean Absolute Error 0.2732
Root Mean Square Error 0.0612 Root Mean Square Error 0.3689
BILSTM GRU With Bayesian Optimization

Mean Absolute Error 0.0346 Mean Absolute Error 0.3135
Root Mean Square Error 0.0523 Root Mean Square Error 0.4298

MODEL SPECIFICS FOR COMMERCIAL E&M

RNN BILSTM With Random Search

Mean Absolute Error 0.4843 Mean Absolute Error 0.1100
Root Mean Square Error 0.5260 Root Mean Square Error 0.1474
LSTM BILST With Bayesian Optimization

Mean Absolute Error 1.0175 Mean Absolute Error 0.1129
Root Mean Square Error 1.0845 Root Mean Square Error 0.1514
GRU GRU With Random Search

Mean Absolute Error 0.1176 Mean Absolute Error 0.1167
Root Mean Square Error 0.1307 Root Mean Square Error 0.1567
BILSTM GRU With Bayesian Optimization

Mean Absolute Error 0.1521 Mean Absolute Error 0.1245
Root Mean Square Error 0.1701 Root Mean Square Error 0.1499

MODEL SPECIFICS FOR MEDICARE MHSA

RNN BILSTM With Random Search

Mean Absolute Error 0.4097 Mean Absolute Error 0.2273
Root Mean Square Error 0.7395 Root Mean Square Error 0.3170
LSTM BILST With Bayesian Optimization

Mean Absolute Error 1.3666 Mean Absolute Error 0.2188
Root Mean Square Error 1.5826 Root Mean Square Error 0.3109
GRU GRU With Random Search

Mean Absolute Error 1.1587 Mean Absolute Error 0.2284
Root Mean Square Error 1.3279 Root Mean Square Error 0.3182
BILSTM

Mean Absolute Error 1.1429

Root Mean Square Error 1.2896
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MODEL SPECIFICS FOR MEDICARE E&M

RNN BILSTM With Random Search

Mean Absolute Error 3.3923 Mean Absolute Error 0.0571
Root Mean Square Error 3.5961 Root Mean Square Error 0.0774
LSTM BILST With Bayesian Optimization

Mean Absolute Error 3.1311 Mean Absolute Error 0.0579
Root Mean Square Error 3.4709 Root Mean Square Error 0.0749
GRU GRU With Random Search

Mean Absolute Error 0.6500 Mean Absolute Error 0.0562
Root Mean Square Error 0.8745 Root Mean Square Error 0.0766
BILSTM GRU With Bayesian Optimization

Mean Absolute Error 2.2940 Mean Absolute Error 0.0737
Root Mean Square Error 2.3273 Root Mean Square Error 0.0861
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Appendix 10: Rural-Urban Commuting Area Codes

Rural-Urban Commuting Area (RUCA) codes are mapped to U.S. ZIP codes using population density commuting
flows. The definitions for RUCA codes are:

RUCA ‘ Definition

1 Metropolitan area core: primary flow within an urbanized area (UA)
2 Metropolitan area high commuting: primary flow 30% or more to a UA
3 Metropolitan area low commuting: primary flow 10% to 30% to a UA
4 Micropolitan area core: primary flow within an urban cluster (UC) of 10,000 to 49,999 (large UC)
5 Micropolitan high commuting: primary flow 30% or more to a large UC
6 Micropolitan low commuting: primary flow 10% to 30% to a large UC
7 Small-town core: primary flow within a UC of 2,500 to 9,999 (small UC)
8 Small-town high commuting: primary flow 30% or more to a small UC
9 Small-town low commuting: primary flow 10% to 30% to a small UC
10 Rural areas: primary flow to a tract outside a UA or UC
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