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Abstract

IMPORTANCE The rapid expansion of telehealth transformed how primary care practices deliver
care; however, uncertainties about the quality of telehealth-delivered care compared with in-person
care remain. While there are concerns that increased telehealth may introduce wasteful care, how
telehealth affects the delivery of low-value care is unknown.

OBJECTIVE To examine whether a primary care practice’s level of telehealth use is associated with
changes in the rates of low-value care.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study using a difference-in-
differences study design was conducted from January 1, 2019, to December 31, 2022, using Medicare
fee-for-service claims data. Participants were Medicare beneficiaries attributed to primary care
practices in Michigan.

EXPOSURES Low, medium, or high tertile of practice-level telehealth use.

MAIN OUTCOMES AND MEASURES Low-value care was assessed using 8 claims-based measures
relevant to primary care, grouped into 4 main categories: office-based, laboratory-based, imaging-
based, and mixed-modality services. Poisson regression models were used to estimate the
association between practice-level telehealth use and rates of low-value care services, controlling for
practice-level characteristics.

RESULTS A total of 577 928 beneficiaries (332 100 [57%] women; mean [SD] age, 76 [8] years)
attributed to 2552 primary care practices were included in the study. After adjusting for practice-level
characteristics and baseline differences in low-value care rates between telehealth use groups, high
practice-level telehealth use was associated with lower rates of low-value cervical cancer screening
(−2.9 [95% CI, −5.3 to −0.4] services per 1000 beneficiaries) and lower rates of low-value thyroid
testing (−40 [95% CI, −70 to −9] tests per 1000 beneficiaries) compared with low practice-level
telehealth use. Of the other 6 outcomes examined, there was no association between practice-level
telehealth use and rates of low-value care services.

CONCLUSIONS AND RELEVANCE In this cohort study of Medicare fee-for-service beneficiaries who
received care from primary care practices in Michigan, some low-value care services (ie, cervical
cancer screening among women older than 65 years and low-value thyroid testing) were lower
among practices with high telehealth use, and there was no association between practice-level
telehealth use in rates of most other low-value care services not delivered in the office. As telehealth
continues to be an important part of care delivery, evaluating how it may encourage or discourage
low-value care services is critical to understanding its impact on quality of care.
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Introduction

Telehealth use has rapidly increased over the last several years and transformed the way outpatient
care has been delivered by bridging geographic distances and increasing patients’ access to care.
While the COVID-19 pandemic initially accelerated the widespread expansion of telehealth to
facilitate social distancing, telehealth is likely to remain a permanent fixture of our current and future
health care system. As policymakers decide how to finance and regulate telehealth going forward,
concerns have been expressed that telehealth may generate wasteful or lower-quality care
compared with traditional in-person care.1-5 Compared with in-person care, conducting a clinical
encounter in a virtual setting may influence medical decision-making in ways that lower quality, such
as clinicians overprescribing antibiotics.6 Given how integrated telehealth has become in our current
health care system, evaluating its impact on cost and quality is critical to informing how health
systems can best utilize telehealth effectively.

While previous studies evaluated the impact of telehealth on quality and costs of ambulatory
care,7-10 how telehealth influences low-value care delivery is uncertain. Low-value care is defined as
services that provide little to no clinical benefit for patients, have potential to cause harm, incur
unnecessary cost, or waste limited health care resources.11,12 Telehealth has the potential to either
increase or decrease low-value care. For example, virtual visits can eliminate opportunities for
clinicians to perform low-value, in-person, office-based services, such as cervical cancer screening in
women older than 65 years.13 On the other hand, the inability to conduct a physical examination may
create more clinical uncertainty, leading to low-value diagnostic testing, such as imaging for
uncomplicated low back pain. Low-value care has been extensively studied within Medicare using
claims-based measures.14-18 Experts estimate the cost of waste from low-value care ranges from $75
to $101 billion each year.19 However, low-value care has not been studied in the context of telehealth.

In our study, we build on prior investigations of low-value care by examining the ways telehealth
may influence its delivery. Specifically, we identified 4 categories of low-value care that may be
differentially affected by telehealth use: office-based, laboratory-based, imaging-based, and mixed-
modality services. We then examined practice-level telehealth use and how that may be associated
with rates of low-value care services across these 4 areas. We hypothesized that high practice-level
telehealth use would be associated with a decrease in office-based and laboratory-based low-value
services and an increase in imaging-based low-value services, while mixed-modality low-value
services would remain largely unaffected. Given the rapid expansion of telehealth, our study
leverages a unique opportunity to investigate its association with rates of low-value care. The
objective of our study is to enhance understanding of this association and to generate new insights
that can guide policy decisions on telehealth.

Methods

Data and Study Population
This retrospective cohort study analyzed Medicare fee-for-service claims data from January 1, 2019,
to December 31, 2022, using Part B Carrier and Outpatient Files. Access and use of Medicare claims
data were approved and provided through a data use agreement between the University of Michigan
and the Centers for Medicare & Medicaid Services (CMS) and the Michigan Value Collaborative. This
study was determined to be exempt from review and the requirement for informed consent by the
University of Michigan institutional review board because the data used in the study had been
deidentified and coded. This study followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline.

Our cohort consisted of beneficiaries who were Michigan residents who were continuously
enrolled during the year in which they received an outpatient evaluation and management service.
Beneficiaries were attributed to primary care physicians and associated practices based on tax
identification number using the CMS 2-step attribution method.20 Practices that had fewer than 10
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attributed beneficiaries during the study period were excluded from the analyses. Practices that
were extremely outliers (>99th percentile) in their telehealth use, defined later, were excluded.

Defining Practice-Level Telehealth Use
To measure practice-level telehealth use, we stratified practices into weighted tertiles based on the
number of telehealth services per 1000 beneficiaries used in 2022. We used data from 2022 to
determine practice-level telehealth use because telehealth services represented a small fraction of
overall evaluation and management services prior to the onset of the COVID-19 pandemic in 2020.
We identified telehealth services using Medicare’s list of eligible telehealth services and the
appropriate modifier codes (GT, GQ, and 95) or place of service code (02) corresponding to each year
of the study. We also identified telehealth services using Healthcare Common Procedure Coding
System codes for selected virtual care services including phone visits, virtual check-ins, online digital
evaluations, interprofessional consultations, and remote monitoring7,21 (eTable 1 in Supplement 1).

Practice-Level Characteristics
Practice-level characteristics were selected a priori to be included in our statistical model as
covariates and included beneficiary count, number of in-person outpatient visits per 1000
beneficiaries, age (share of beneficiaries aged <65, 65-74, 75-84, �85 years), gender (share of men
and women beneficiaries), race and ethnicity (share of beneficiaries in Asian, Black, Hispanic, White,
and other [defined as categories not captured by Medicare race and ethnicity variables] categories),
dual-eligibility (share of beneficiaries eligible for Medicaid), and rurality (defined at the zip code level
based on the Department of Agriculture’s Rural-Urban Commuting Area Codes22). Race and ethnicity
data are self-reported from the Medicare Beneficiary Summary File and were included to assess for
telehealth-related health disparities. We performed risk adjustment using CMS Hierarchical
Condition Categories (HCC) risk adjustment model to calculate average HCC risk score and its square,
both of which were included in our statistical model.8,9,23

Low-Value Care Measures
Our primary outcome was the difference in risk-adjusted rate of low-value care services between the
prepandemic period (2019) and the postpandemic period (2022), comparing high- and medium-
tertile primary care practices with low-tertile primary care practices. Outcomes are reported as the
rate of low-value care services per 1000 eligible beneficiaries, estimated using average marginal
effects (AMEs), which quantify the average change in the estimated outcome variable for a unit
change in an explanatory variable, averaged over the entire sample of observations.7 We used well-
established methods14-16 to calculate rates of 8 low-value care services relevant to primary care,
applying specific criteria of low-value care that limits inclusion of appropriate use of services
(eTable 2 in Supplement 1). We grouped these services into 4 main categories that may be affected
by telehealth use in different ways: (1) office-based services (1 service), (2) laboratory-based services
(3 services), (3) imaging-based services (3 services), and (4) mixed-modality services (1 service).
Office-based low-value care services included cervical cancer screening for women older than 65
years. Laboratory-based low-value care services included prostate-specific antigen (PSA) testing for
men older than 75 years, total or free T3 level testing for patients with hypothyroidism, and vitamin
D testing in the absence of kidney disease or hypercalcemia. Imaging-based low-value care services
included computed tomography (CT) of the sinuses for uncomplicated acute rhinosinusitis, head
imaging for uncomplicated headache, and back imaging for patients with nonspecific low back pain.
Because colorectal cancer screening can be performed either with laboratory-based tests (fecal
immunochemical testing) or procedures (colonoscopy or flexible sigmoidoscopy), we categorized
colorectal cancer screening for adults older than 85 years as mixed-modality low-value care services.
These outcome measures were chosen to specifically target common low-value services within
primary care that can be measured through Medicare claims data.15
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Statistical Analysis
We used the χ2 and Kruskal-Wallis tests to examine differences in telehealth adoption across
practice-level characteristics. We used multivariable Poisson regression with a difference-in-
differences design to estimate the association between telehealth use and change in rate of
low-value care services between 2019 and 2022, comparing practices in high and medium tertiles of
telehealth use to those in the lowest tertile of telehealth use. This association between practice-
level telehealth use and the change in rate of low-value care services is represented by AMEs. Given
that the different low-value care services have different inclusion and exclusion criteria for
beneficiaries, we estimated 8 regression models for each low-value care service. In all models, we
adjusted for practice-level characteristics and clustering at the practice level by calculating robust
standard errors using the VCE command and cluster option in Stata version 18 (StataCorp). While our
main analysis compared annualized rates of low-value care services in 2019 vs 2022, we assessed
the parallel-trends assumption by performing our regression analysis of quarterly rates of low-value
care services in the prepandemic period of 2019, estimating an interaction term between practice-
level telehealth use and quarter. These estimates were largely statistically nonsignificant, suggesting
that the parallel-trends assumption was upheld (eFigure in Supplement 1). We conducted 2-sided
hypothesis tests with a significance level of α = .05. All analyses were performed in Stata version 18
(StataCorp) and SAS version 9.4 (SAS Institute).

Results

Practice-Level Characteristics
In our study, 577 928 beneficiaries (332 100 [57%] women; 8504 [1%] Asian, 37 802 [7%] Black, and
504 026 [87%] White individuals; mean [SD] age, 76 [8] years) were attributed to 2552 primary care
practices in 2022. There was a greater mean (SD) percentage of beneficiaries living in rural areas
among practices in the low tertile of telehealth use (43% [40]) compared with those in the medium
(21% [32]) and high (16% [28]) tertiles of telehealth use in 2022 (Table 1). Other practice-level
characteristics, including gender, age, race and ethnicity, and dual-eligibility, had similar distributions
across practices in different tertiles of telehealth use (Table 1).

Changes in Telehealth and In-Person Visit Volume
In 2019, the mean (SD) rate of telehealth visits was 7 (29), 5 (39), and 13 (115) visits per 1000
beneficiaries for low-, medium-, and high-tertile groups of telehealth use, respectively. In 2022, these
mean (SD) rates increased to 194 (155), 654 (116), and 1469 (522) visits per 1000 beneficiaries for
low-, medium-, and high-tertile groups of telehealth use, respectively (Table 1).

In 2019, the mean (SD) rate of in-person visits was 10 200 (6568), 12 781 (6534), and 16 183
(11 822) visits per 1000 beneficiaries for low-, medium-, and high-tertile groups of telehealth use,
respectively. In 2022, these rates decreased to 7862 (9664), 11 670 (4921), and 13 557 (7492) visits
per 1000 beneficiaries for low-, medium-, and high-tertile groups of telehealth use, respectively
(Table 1).

Changes in Low-Value Care Services Over Time and by Practice-Level Telehealth Use
Office-Based Services
Rates of cervical cancer screening for women older than 65 years decreased from 2019 to 2022
among all tertile groups of practice-level telehealth use (Table 2). Rates of low-value cervical cancer
screening declined more from 2019 to 2022 in practices with medium (AME, −2.2; 95% CI, −4.2 to
−0.3 services per 1000 beneficiaries) and high (AME, −2.9; 95% CI, −5.3 to −0.4 services per 1000
beneficiaries) telehealth use than those with low use, holding constant the distribution of practice-
level covariates. (Table 2).
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Mixed-Modality Services
Rates of colorectal cancer screening for adults older than age 85 years decreased from 2019 to 2022
among all tertile groups of practice-level telehealth use (Table 2). There was no association between
practice-level telehealth use and rates of low-value colorectal cancer screening.

Laboratory-Based Services
Changes in the rates of laboratory-based low-value care services varied. For low-value PSA and
vitamin D testing, rates of these services either modestly increased or had similar rates between
2019 and 2022 across all levels of practice-level telehealth use (Table 2). For low-value thyroid
testing, these rates decreased between 2019 and 2022 across all tertiles of practice-level telehealth
use. Rates of low-value thyroid testing declined more from 2019 to 2022 in practices with medium
(AME, −57; 95% CI, −88 to −26 services per 1000 beneficiaries) and high (AME, −40; 95% CI, −70 to
−9 services per 1000 beneficiaries) telehealth use than those with low use, holding constant the
distribution of practice-level covariates (Table 2).

Imaging-Based Services
Changes in the rates of imaging-based low-value care services varied. Rates of CT sinus imaging
increased between 2019 and 2022 across all tertiles of practice-level telehealth use. There was a
small decrease in rates of head imaging for uncomplicated headache while rates for low-value
imaging for low back pain were largely unchanged over time. There was no association between
practice-level telehealth use and rates of imaging-based low-value care services (Table 2). Full
regression results of all low-value care outcomes are available in eTables 3 to 5 in Supplement 1.

Table 1. Characteristics of Low-, Medium-, and High-Telehealth Use Primary Care Practices in 2019 and 2022

Characteristic

Practices by tertile of telehealth use, mean (SD)

Low (n = 1325) Medium (n =580) High (n = 647)

2019 2022 2019 2022 2019 2022
Beneficiaries per practice, No. 219 (541) 135 (436) 418 (1386) 366 (1352) 333 (1551) 288 (1451)

Visits per 1000 beneficiaries

Telehealth 7 (29) 194 (155) 5 (39) 654 (116) 13 (115) 1469 (522)

In-person 10 200 (6568) 7862 (9664) 12 781 (6534) 11 670 (4921) 16 183 (11 822) 13 557 (7492)

Age, %a

65-75 51 (15) 51 (17) 52 (14) 51 (15) 55 (13) 53 (14)

75-84 32 (8) 33 (11) 32 (8) 34 (10) 31 (8) 34 (10)

≥85 16 (12) 16 (14) 15 (10) 15 (10) 14 (9) 13 (9)

Gender, %a

Women 58 (12) 55 (13) 60 (11) 57 (12) 60 (12) 59 (12)

Men 42 (12) 45 (13) 40 (11) 43 (12) 40 (12) 41 (12)

Race/ethnicity, %a

Asian 1 (3) 1 (6) 2 (4) 2 (4) 3 (5) 3 (6)

Black 7 (16) 6 (15) 12 (21) 11 (20) 15 (23) 14 (21)

Hispanic 1 (3) 2 (4) 2 (3) 2 (3) 2 (2) 2 (3)

White 88 (17) 87 (18) 81 (23) 82 (22) 76 (25) 77 (23)

Othersb 3 (5) 4 (6) 3 (7) 4 (7) 4 (8) 5 (8)

Rural, %c 40 (40) 43 (40) 20 (32) 21 (32) 13 (26) 16 (28)

Medicaid eligible, % 13 (17) 13 (18) 16 (19) 16 (20) 20 (24) 19 (24)

HCC RAF score 0.9 (0.6) 0.7 (0.6) 1.0 (0.6) 1.0 (0.6) 1.0 (0.5) 1.0 (0.5)

HCC RAF score squared 2.3 (2.8) 1.9 (2.7) 2.8 (2.9) 2.9 (3.2) 2.8 (2.5) 2.9 (2.7)

Abbreviations: HCC, Hierarchical Condition Categories; RAF risk adjustment factor.
a Reported as proportion of beneficiaries at the primary care practice level.
b Includes self-reported race and ethnicity responses that are not White, Black, Hispanic, or Asian from the Medicare Master Beneficiary Summary File.
c Rurality was defined at the beneficiary zip code level based on the Department of Agriculture’s Rural-Urban Commuting Area Codes.22
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Discussion

Among Medicare fee-for-service beneficiaries who received care from primary care practices in
Michigan, increased telehealth use was not associated with changes in rates for most low-value care
services. For low-value cervical cancer screening and low-value thyroid testing, increased telehealth
use was associated with decreased rates of these services. Collectively, these findings suggest that
telehealth could be used to deliver primary care services without introducing wasteful or
unnecessary care and may even help reduce office-based low-value care.

To our knowledge, this is the first study analyzing the association of telehealth use with
low-value care services in primary care. Prior studies have investigated changes in high- and
low-value care during the COVID-19 pandemic24,25; however, they did not study the impact of

Table 2. Difference-in-Differences Estimates for the Association of Practice-Level Telehealth Use With Rates
of Low-Value Care Servicesa

Low-value care

Services provided per 1000 beneficiaries
Prepandemic
period (2019)

Postpandemic
period (2022) Difference

Difference in
differences (95% CI)

Office-based low-value services

Cervical cancer screening for women >65 y

Low (reference) 13.1 10.1 −2.9 NA

Medium 12.9 7.7 −5.2 −2.2 (−4.2 to −0.3)

High 14.2 8.4 −5.8 −2.9 (−5.3 to −0.4)

Mixed-modality low-value services

Colorectal cancer screening for patients >85 y

Low (reference) 7.3 4.7 −2.6 NA

Medium 8.3 5.0 −3.4 −0.8 (−2.5 to 1.0)

High 7.9 6.5 −1.4 1.2 (−0.6 to 2.9)

Laboratory-based low-value services

PSA testing for men >75 y

Low (reference) 310 322 12 NA

Medium 311 312 1 −11 (−34 to 13)

High 321 339 18 6 (−18 to 31)

Total or free T3 level testing for patients
with hypothyroidism

Low (reference) 199 254 55 NA

Medium 165 163 −2 −57 (−88 to −26)

High 189 205 15 −40 (−70 to −9)

Vitamin D testing in the absence of kidney
disease or hypercalcemia

Low (reference) 0.53 0.19 −0.34 NA

Medium 0.76 0.25 −0.51 −0.17 (−0.44 to 0.09)

High 0.73 0.20 −0.53 −0.19 (−0.46 to 0.08)

Imaging-based low-value services

CT of sinuses for uncomplicated acute
rhinosinusitis

Low (reference) 15.8 20.2 4.4 NA

Medium 12.9 19.9 7.0 2.6 (−1.9 to 7.2)

High 15.4 20.8 5.4 1.0 (−4.1 to 6.0)

Head imaging for uncomplicated headache

Low (reference) 164 159 −5 NA

Medium 167 156 −11 −6 (−20 to 7)

High 162 144 −18 −13 (−28 to 2)

Back imaging for nonspecific low back pain

Low (reference) 98 100 2 NA

Medium 100 101 1 −1 (−7 to 5)

High 95 93 −2 −4 (−10 to 2)

Abbreviations: PSA, prostate-specific antigen; CT,
computed tomography; NA, not applicable.
a Estimated using average marginal effects and

reported in services per 1000 beneficiaries. Models
adjust for practice-level characteristics, including
beneficiary count, number of in-person outpatient
visits per 1000 beneficiaries, age, gender, race and
ethnicity, Medicaid dual-eligibility, and rurality.22 Risk
adjustment was performed using the Centers for
Medicare & Medicaid Services Hierarchical Condition
Categories risk adjustment model to calculate
average risk score and its square, both of which were
included in our statistical model.8,9,23
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telehealth use. Other studies have examined the association of telehealth use and quality of care,
specifically focusing on outcomes of hospitalizations and emergency department visits. An analysis
by the Medicare Payment Advisory Commission found that high telehealth intensity in Hospital
Service Areas (HSAs) was associated with an increase in ambulatory care–sensitive hospitalizations,
relative to low telehealth intensity HSAs among fee-for-service Medicare beneficiaries.8,9 Similarly, Li
et al7 found that high vs low practice-level telehealth use was associated with a small increase in
ambulatory care–sensitive condition visits in a commercially insured population.

While these studies found that increased telehealth use was associated with more ambulatory
care–sensitive hospitalizations, an important limitation acknowledged by both studies is the short
analytic time frame that was limited to the initial COVID-19 pandemic onset and subsequent surges.
Our results may differ from previous findings due to our longer study period that includes less
COVID-19–related illness, which may be more reflective of prepandemic health behaviors.
Additionally, we chose measures of low-value care as our primary outcome, which correlate with
process measures rather than outcome measures. Given that process measures may be more
sensitive of ambulatory quality compared with outcome measures,26,27 our findings suggest that
higher practice-level telehealth use is not associated with decreased quality of care in the primary
care setting.

Our findings are consistent with current literature on the association of telehealth with
diagnostic testing. In a recent study examining the impact of telehealth on utilization and quality
among Medicare fee-for-service beneficiaries, there were no significant changes in imaging services
or laboratory testing between health systems with high and low levels of telehealth use.10 Our
findings directly build on this work by focusing on the subset of diagnostic testing deemed to be
unnecessary or wasteful diagnostic services, ie, low-value care. Our findings of no association
between high practice-level telehealth use and changes in rates of most low-value diagnostic services
may reassure policymakers concerned about telehealth encouraging unnecessary or wasteful testing
due to added convenience.

The decreased rates of low-value cervical cancer screening with higher practice-level telehealth
use may be explained by decreased rates of in-person visits from 2019 to 2022. As we measured
rates of low-value cervical cancer screening through Papanicolaou testing, an office-based
procedure, it is not surprising that fewer in-person visits limit the opportunity to deliver such
services. These findings are consistent with recent evidence demonstrating lower rates of
Papanicolaou testing overall with higher practice-level telehealth utilization among Medicare
beneficiaries, although the study did not distinguish between high- and low-value cervical cancer
screening.10 Potential explanations for our other significant finding of decreased rates in low-value
thyroid testing with higher practice-level telehealth use are less obvious. We hypothesized that
increased telehealth use may limit opportunities for individuals to undergo laboratory testing in
conjunction with their in-person visit due to convenience. While we observed this pattern for
low-value thyroid testing, we did not find an association with practice-level telehealth use among
other laboratory-based low-value care services.

We should not underestimate the quality, equity, and cost implications of reductions in office-
based low-value care services. Prior work has shown that many office-based low-value services, such
as annual resting electrocardiograms, are common and contribute to large amounts of unnecessary
spending.28,29 Additionally, there has been concern that minoritized populations disproportionately
receive more low-value care services compared with their White counterparts.30 We acknowledge
our study did not quantify high-value care and further research is needed to investigate whether
high-value care may be reduced in similar ways low-value care was reduced with high practice-level
telehealth use; however, our findings suggest the potential for high practice-level telehealth use to
reduce office-based low-value care services.
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Limitations
Our study has several limitations. While we focused on several low-value services relevant to primary
care, we were not able to comprehensively examine all low-value services, including low-value
medication prescriptions, which may be differentially affected by telehealth use. Our study was
performed among Medicare fee-for-service beneficiaries with a Michigan residence and may not be
generalizable to the broader Medicare beneficiary population. Administrative claims data do not
include clinical information, which limits our ability to measure overall quality of care. However, we
used well-established methods of identifying low-value care services in the fee-for-service Medicare
population, which addresses an important dimension within quality of care. Our study defined
telehealth use at the practice level and we did not assess individual outcomes. However, because
telehealth implementation often occurs at the organization level, our findings may be informative for
policymakers and health systems. Additional research is needed at a national level to determine the
impact of telehealth on low-value care services in primary care.

Conclusions

In this cohort study of Medicare fee-for-service beneficiaries who received care from primary care
practices in Michigan, increased telehealth use was not associated with changes in rates of most
low-value care services. While the rapid growth of telehealth has enhanced access to care for
individuals, it has also raised concern for unintended consequences in the form of wasteful or
unnecessary care, ie, low-value care. Our study suggests that increased practice-level telehealth use
was not associated with the delivery of low-value care services in primary care and may even help
reduce office-based low-value care. As policymakers consider how telehealth impacts both the
quality and cost of care, our findings can help inform policy that determines ongoing and future
implementation of telehealth in Medicare.
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