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elemedicine, broadly defined as the delivery of health care

services via telecommunications and computer technologies,

enables providers to offer care without direct, in-person
interaction with patients.! Telemedicine can expand patients’
access to health care providers, particularly for low-acuity medical
services, at lower costs.? Given its transformative impact on care
delivery, understanding telemedicine’s utilization patterns and the
complexity of services it supports is essential for guiding future
policy and resource allocation.

The COVID-19 pandemic triggered a rapid uptake of telemedicine
in the US,? aided by policy changes allowing reimbursement for
telemedicine services at parity with in-person services.* Analysis
of telemedicine utilization reveals its evolving role in health care
delivery, from substituting for in-person services during the
pandemic to coexistence with office visits in the postpandemic
era.’ Although telemedicine offers significant benefits in health
care delivery, italso brings new challenges for clinicians,®including
increased patient messaging and increased time spent working
with electronic health records (EHRs) both during and outside
scheduled work hours (work-outside-work); this especially affects
physicians,”® which has raised burnout concerns. Preliminary data
show varied impact on work-outside-work based on physicians’
practice settings: Primary care physicians report less, whereas
specialists report more work-outside-work with increased tele-
medicine use.’

A great deal of research predicting future telemedicine utiliza-
tion has investigated adoption among patient demographics,
socioeconomic statuses, regions, and clinical conditions,'**? but
little is known about the types and complexity of services delivered
through telemedicine visits. The Current Procedural Terminology
(CPT) system by the American Medical Association (AMA) is a
standardized coding system that health care professionals use to
accurately report and track health care utilization and to identify
services for payment.” CPT codes associated with telemedicine
visits can offer insight into what types of services are provided
via telemedicine, but data on their usage with telemedicine are
scarce. This analysis aims to address this gap by leveraging CPT

ABSTRACT

OBJECTIVE: To evaluate trends in telemedicine utilization
overall and across clinical specialties, providing insights into
its evolving role in health care delivery.

STUDY DESIGN: This retrospective cross-sectional study
analyzed 1.9 million telemedicine video visits from a large
academic health care system in New York City between 2020
and 2023. The data, collected from the health care system’s
electronic health records, included telemedicine encounters
across more than 500 ambulatory locations.

METHODS: We used descriptive statistics to outline
telemedicine usage trends and compared telemedicine
utilization rates and evaluation and management
characteristics across clinical specialties.

RESULTS: Telemedicine utilization peaked during the
COVID-19 pandemic, then declined and stabilized. Despite an
overall decline, 2 non-primary care specialties (behavioral
health and psychiatry) experienced continued growth in
telemedicine visits. Primary care and urgent care visits were
mainly characterized by low-complexity visits, whereas non-
primary care specialties witnessed a rise in moderate- and
high-complexity visits, with the number of moderate-level
visits surpassing those of low complexity.

CONCLUSIONS: The findings highlight a dynamic shift in
telemedicine utilization, with non-primary care settings
witnessing an increase in the complexity of cases. To
address future demands from increasingly complex medical
cases managed through telemedicine in non-primary care,
appropriate resource allocation is essential.
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code usage to characterize telemedicine service
level trends.

Changes in Telemedicine Utilization Since COVID-19

TAKEAWAY POINTS

There is a shift in how telemedicine is utilized by patients with varying clinical needs.

METHODS ’

In primary care, telemedicine is mainly being used for routine, low-complexity consultations.

» Patients with moderate- to high-complexity cases in non-primary care specialties are

The New York University Langone Health
(NYULH) institutional review board reviewed

v

increasingly using telemedicine, even after the COVID-19 pandemic.
Organizations should prioritize resource allocation and policy adjustments to manage grow-

ing telemedicine demand for complex cases in non-primary care specialties and mitigate

this study and awarded an exemption (S21-
01207). The study conforms to Strengthening

any telemedicine-induced burnout concerns among providers.

the Reporting of Observational Studies in
Epidemiology reporting guidelines.**

Design and Setting

This cross-sectional study leveraged EHR use metadata from NYULH,
alarge academic health system based in New York City. Data included
all video-based telemedicine visits documented in the EHR over 4
years (January 1, 2020, to December 31, 2023), including visit type,
location, department information, and evaluation and management
(E/M) codes used for billing. E/M coding utilizes AMA-recommended
CPT codes to denote services provided by qualified health care
providers (QHCPs) for evaluating and managing a patient’s health.”
Notably, CMS approved a revision to CPT codes, effective January 1,
2021, allowing QHCPs to code telemedicine visits based on either
the total time spent on E/M services (including non-face-to-face
tasks) or the level of complexity in medical decision-making (MDM).
This expansion recognizes time spent on non-face-to-face tasks,
such as chart review and care coordination,'* while aiming to reduce
burdensome documentation requirements."”

Measurements

Telemedicine visits by individuals other than physicians and
advanced practice providers (APPs) (eg, physical therapists and
social workers) were excluded because they were unlikely to
conduct high-complexity visits independently. The remaining
visits were then classified into 3 categories based on the department
and location of the visit: primary care (internal medicine, family
medicine), urgent care (managed by emergency medicine providers),
and non-primary or specialty care (all other departments).>°
Longitudinal trends were assessed across 5 MDM levels using the
10 most frequently used E/M codes (99201-99205, 99211-99215). The
first 2 levels (99201-99202, 99211-99212), comprising visits with no
or straightforward MDM, were combined into a single category
(eAppendix Table [eAppendix available at ajmc.com]) because
such visits predominantly involved registered nurses (RNs) and
typically lacked physician involvement. Additionally, trends in
E/M levels were analyzed separately for new and existing patients,
as prior studies highlighted differences in providers’ E/M practices
between these groups.' Per established guidelines, a new patient
is defined as one who has not received professional services from
the same physician or another physician of the same specialty and
subspecialty within the same group practice in the past 3 years; those
who do not meet these criteria are considered existing patients."

RESULTS

Telemedicine Volume

Over the 4-year period, 1,901,142 telemedicine visits were recorded,
with 1,853,365 (97.49%) conducted by physicians or APPs and
included in the subsequent analysis. Telemedicine visits peaked
in 2020 at 564,191 during the pandemic, then declined annually by
more than 10% in the next 2 years to reach 411,925 visits in 2022
before stabilizing at 413,676 in 2023. Internal medicine accounted
for more than 17% of all telemedicine visits each year, the highest
by a single department (Table). Notably, although telemedicine
visits declined overall during the 4-year period, 2 non-primary care
departments saw a steady increase in telemedicine visits: behavioral
health (from 16,926 in 2020 to 21,978 in 2023) and psychiatry (from
9122 in 2020 to 21,285 in 2023). The Table further highlights that
within-year variation in telemedicine utilization peaked in 2020
during the acute phase of the pandemic, reflected by the highest
SD in monthly visit volumes across the health system and within
each specialty. In the subsequent 3 years, telemedicine utilization
exhibited greater stability, as evidenced by a declining SD over time.

E/M Code Volume

Among the 112 unique E/M codes presentin the data, the 10 considered
foranalysis of the trends (eAppendix Table) covered 1,767,480 visits
(95.37%). In terms of E/M levels, 53.62% (993,608 visits) involved low
MDM, 32.73% (606,583) were moderate, and only 3.57% (66,244 visits)
involved high service levels. Visits typically covered by RNs (with
service levels classified as straightforward or not applicable)
accounted for 5.45% of all telemedicine visits. The majority of visits
(75.80%) were by existing patients, whose visit volumes for all 5
MDM classifications ranged from about 3 to 10 times higher than
for new patients (see eAppendix Table for further details).

E/M Code Volume by Clinician Specialty

E/M codes with low complexity dominated primary care and
urgent care visits (eAppendix Figure 1 [A and C]). Specifically, in
primary care, the proportion of telemedicine visits categorized as
low E/M increased steadily from 13.23% in 2020 to a peak 0f 15.23%
in 2022, followed by a decline to 12.97% in 2023. Visits categorized
as moderate E/M also showed an increase from 4.53% in 2020 to
5.44% in 2022, before decreasing to 4.94% in 2023.
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TABLE. Telemedicine Visit Volumes for Urgent Care and Ambulatory Care (Primary Care and Specialties) From January 1, 2020, to December 31, 2023

2020 2021 2022
Total, Per month Total, Per month Total, Per month Total, Per month
Variable n (%) (SD) n (%) (SD) n (%) (D) n (%) (SD)
47,755 39,783 35,386 35,505
Telemedicine visits (N=1,901,142 7 : 477,39 ; 426,631 : 42 ;
elemedicine visits ( ,901,142) 573,060 (31578) ,393 (9175) 63 (5088) 6,058 (2799)
Telemedicine visits by clinicians 47,016 38,631 34,327 34,473
564,191 463,573 411,925 413,676
(n=1,853,365) (31,331) (8956) (5034) (2783)
72,348 6029 59,841 4987 51,502 4292 59,046 4920
Urgent =242,737 : : : ;
rgent care [n=242,737) (12.82) (4043) (12.91) (2425) (12.50) (1286) (14.27) (1125)
Ambulotory core (o1 610,626) 491,843 40,987 403,732 33,644 360,423 30,035 354,630 29,552
Y e (87.18) 29,675) (87.09) (7329) (87.50) (4091) (85.73) (2169
brimary core (n2387.793] 116,941 11,694 95,654 7971 93,603 7800 81,59 6800
y =eh (20.73) (7942) (20.63) (2289) (22.72) (1863) (19.72) (834)
Internal medicine 102,781 10,278 70,499 5875 70,078 5840 66,452 5538
(n=309.810) (18.22) (6949) (15.21) (1782) (17.01) (1344) (16.06) (736)
14,160 1416 25,155 2096 23,525 1960 15,142 1262
Family medicine [n=77,982 ' : : :
iy G e =776 (2.51) (1036) (5.43) (538) (5.71) (533) (3.66) (210)
Soeciotty (no1 222.836) 374,902 31,242 308,078 25,673 266,820 22,235 273,036 22,753
peciaty In=1.22% (66.45) (21,478) (66.46) (5245) (64.77) (2335) (66.00) (1480)
30,364 3036 26,110 2176 22,124 1844 26,532 2211
Endocrinology (n=105,310 : ' : :
ndocrinology (n=105,310) (5.38) (1178) (5.63) (584) (5.37) (240) (6.41) (128)
Sastroenteroloay (2979501 2637 2635 26,199 2017 23,124 1927 24,280 2023
=7t (4.67) (1103) (5.22) (325) (5.61) (304) (5.87) (174)
36,882 3688 19,695 1641 17,464 1455 13,655 1138
Cardiology (n=87,696 : : ' :
ardiology [n ) (6.54) (3121) (4.25) (435) (4.24) (153) (3.30) (130)
16,926 1410 22,020 1835 22,043 1837 21,978 1832
Behavioral health (n=82,967 ‘ ' ' '
ehavioral health (1=82.967) 'y (835) (4.75) (208) (5.35) (116) (5.31) (164)
N L (n=70.971] 25,420 2542 16,787 1399 14,571 1214 14,193 1183
eurolo n=
9y ' (4.51) (1504) (3.62) (324) (3.54) (271) (3.43) (125)
9122 760 17,288 1441 19,909 1659 21,285 1774
Psychiat =67,604
sychiatry (n=67,604) (1.62) (399) (3.73) (178) (4.83) (110) (5.15) (168)
22,487 2249 14,603 1217 11,239 937 9588 799
Rheumatology (n=57,917 : ' :
eumatology [n ' (3.99) (1140) (3.15) (393) (2.73) (164) (2.32) (61)
207,354 17,280 167,376 13,948 136,346 11,362 141,525 11,794
Other (n=652,601 ' ' ' ' ' ' ' :
er (n=652,601) (36.75) (11,799) (36.11) (3,193) (33.10) (1257) (34.21) (854)

In contrast, in non-primary care, low-level E/M visits decreased
from 27.38% in 2020 t0 22.56% in 2023. Notably, moderate-level E/M
visits in non-primary care surpassed low-level E/M visits, rising
from 19.34% in 2020 to 32.30% in 2023 (eAppendix Figure 1 [B]).
High-complexity visits associated with high E/M level followed
a similar upward trend, increasing from 2.27% in 2020 to 4.46%
in 2023. In urgent care, E/M levels associated with telemedicine
remained mostly unchanged, except for a steady decline in low-level
E/M visits (eAppendix Figure 1 [C]).

Comparison of E/M Code Volume by Patient Type and
Provider Specialty

Further analysis of the divergent trends between primary care and
non-primary care settings, stratified by patient types (existing or
new), revealed distinct patterns in E/M levels for each patient type
over the years (Figure). For new patients, telemedicine utilization in

primary care peaked in 2020 during the COVID-19 pandemic across
all E/M service levels and has steadily declined since (Figure [A]).
In non-primary care, moderate-complexity visits increased from a
monthly average of 14.44% in 2020 t0 16.61% in 2021, then decreased
to 13.88% in 2023. High-level E/M visits followed a similar trend,
rising from 4% in 2020 to 4.91% in 2021, before declining to 4.19%
in 2023. Both straightforward and low-complexity visits showed
similar downward trends from 2020 to 2023 (Figure [B]).

In contrast to the decline in telemedicine utilization among new
patients in primary care, there was a small but steady increase in
telemedicine utilization among existing patients in primary care
visits, particularly for moderate E/M levels (Figure [C]). For existing
patients, moderate E/M visits increased from a monthly average of
5.73% in 2020 to 6.28% in 2023. Low-level E/M visits also increased
from 17.39% in 2020 t0 19.08% in 2022, before decreasing to 16.61% in
2023. In non-primary care, telemedicine visits by existing patients
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FIGURE. Trends in E/M Level of Service With Telemedicine Visits, Stratified by Visit Types

and Patient Types: (A) Existing Patients in Primary Care, (B) New Patients in Primary Care,
(C) Existing Patients in Non-Primary Care, and (D) New Patients in Non-Primary Care?

Changes in Telemedicine Utilization Since COVID-19

the peak pandemic period across all clinical
specialties® but declined thereafter.” However,
the non-primary care specialties of behavioral
health and psychiatry showed a sustained
increase, reflecting growing acceptance of

A Primary care (existin B Primary care (new - .
200 4 [ 9) 50 y [ ) telemedicine for mental health care, consistent
s = with existing research.?
:'g 50 g 4.0 Telemedicine utilization also varied by
i i 20 patient type and visit complexity, suggesting
§ 10.0 § ‘ differentlevels of comfort with its use. Analysis
g g 2.0 of E/M codes from completed telemedicine
g 50 g visits shows that most visits involved existing
© © 1.0 . -
P P m patients requiring low to moderate MDM. In
> —_— > . . .
< 00 < 00 primary care, the proportion of low-complexity
2020 2021 2022 2023 2020 2021 2022 2023 . . .
visits with low MDM or total time increased
Year Year . L.
steadily in the first 3 years before declining in
2023. The trends suggest that telemedicine in
c Non-primary care (existing) D Non-primary care (new) primary care is shifting from new diagnoses
3 %00 3z 00 to routine follow-ups and chronic condition
2 00 P 17.5 management,” consistent with evidence that
‘@ : ‘w150 . . .
'S 'S telemedicine supports conveniently addressing
= : = primary care needs within an ongoing patient-
= <100 .. . L .
s 200 s 75 physician relationship, without substantially
E E 5'0 increasing follow-up visits or health events.?>*
o o .
@ 100 o ¢ Analysis of E/M code utilization by patient
o ¥ 5 25 I\, = = y o P .
z 00 = - = = type (new or existing) revealed contrasting
2020 2021 2022 2023 2020 2021 2022 2023 telemedicine use trends between primary care
Year Year and non-primary care settings. In primary care,
low-complexity visits consistently outnumbered
Level of service: —e— Straightforward/NA Low Moderate High all other telemedicine visit types, regardless of

patient type. In contrast, in non—primary care,

E/M, evaluation and management; NA, not applicable.

2Percentages are calculated relative to the total number of visits (primary care, non-primary care, and
urgent care) within each patient type. Error bars represent variations (SD) in the monthly (%) distributions.

were dominated by low and moderate E/M levels; however, these 2 visit
levels showed opposite trends (Figure [D]). Low E/M visits peaked at
44.04% in 2020, then continuously declined and reached 27.25% in 2023.
Conversely, moderate-level E/M visits increased from 26.05% in 2020
t038.59% in 2023, surpassing low-level E/M by 2021. High-complexity
visits also saw an increase, doubling from 2.22% in 2020 to 4.75% in
2023. Overall, the trends suggest a shift in telemedicine practices
from providing access to new patients to serving existing patients,
particularly in non—primary care specialties, in which moderate-and
high-complexity visits are on the rise (eAppendix Figure 2).

DISCUSSION

The study highlights evolving telemedicine utilization patterns
across clinical specialties over 4 years, spanning the periods before,
during, and after COVID-19. Telemedicine utilization surged during

new patient visits generally involved more
complex cases than low-complexity visits
throughout the period. For existing patients,
moderate-complexity visits gradually increased,
surpassing low-complexity visits by 2021. These
trends suggest a shift in non-primary care toward managing more
complex cases via telemedicine for both new and existing patients,
as specialists become more familiar with handling complex cases
remotely. Emerging evidence from surgical specialties supports this
shift, showing that telemedicine can effectively facilitate initial
consultations with new patients, and it can be an effective way
to plan complex interventions.? Similarly, in endocrinology and
gynecology specialties, telemedicine has proven its effectiveness
in managing complex conditions, improving access, and enhancing
the patient experience.” The findings align with existing literature
highlighting the substantial care needs of patients with multimorbid
or complex conditions, which are often managed by specialists,***
with similar trends emerging in telemedicine practices. Additionally,
the increasing complexity of telemedicine visits in non—primary
care settings likely contributes to the higher EHR-induced work-
outside-work’ for specialists, as noted in recent studies.’ This shift
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also underscores the importance of ensuring that specialty providers
are adequately prepared to deliver complex telemedicine care.

These findings should be interpreted with certain limitations in
mind. The data are from a single health system, limiting generaliz-
ability, and exclude audio-only telemedicine visits. Additionally,
we did not differentiate between patients new to the health system
and those new to telemedicine. Future studies could inform how
each of these factors influences telemedicine utilization and care
delivery by controlling for returning telemedicine patients and
comparing data from multiple health systems.

CONCLUSIONS

Telemedicine necessitates a shift in care delivery workflows, as it
generally excludes clinical support staff, but can involve levels of
care complexity that are already on par with those of in-person
visits.?®?° This study highlights an increasing trend in patient-care
complexity, particularly for existing patients in non-primary
care, underscoring the need for appropriate resource allocation to
address the evolving demands amid work-outside-work concerns
among providers. The observed E/M coding trends also suggest that
primary care physicians tend to undercode telemedicine services,
as noted in the literature,*® which underscores the need to revisit
coding policies to ensure equitable reimbursement and support
across specialties. Addressing these challenges is essential for
integrating telemedicine seamlessly into health care delivery. B
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eAppendix

eAppendix Table. Descriptions of CPT codes, and their distribution in the data.
“New patient, Texisting patient.
E/M Codes in grey cells were combined into single category for further analysis.

E/M |QHCP Level of medical | Elements of MDM No. of visits
Code f[ypically decision making Number and | Amount and/or (%)
involved | (MDM) complexity | complexity of data

of problems | to be reviewed and

addressed analyzed
99201° | RN 550 (0.03)
992111 NA NA NA 5,177 (0.28)
99202° | RN . - - 9,320 (0.50)
992121 Straightforward | Minimal Minimal or none 85.998 (4.64)
99203" | Physician - 279,583 (15.09)
99213 Low Low Limited 714,025 (38.53)
99204" | Physician 57,573 (3.11)
99214 Moderate Moderate Moderate 549,010 (29.62)
99205" | Physician | . , . 15,616 (0.84)
99215 High High Extensive 50,628 (2.73)




eAppendix Figure 1. Trends in CPT codes utilization with telemedicine visits in A) primary
care, B) non-primary care and c¢) urgent care. The error bars represent variations (SD) in the
monthly % distributions. Denominator for % is total number of visits in all three specialties
combined.
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eAppendix Figure 1. Stacked bar charts illustrating total visit counts by level of service (MDM)
and patient types, grouped by year in A) non-primary care, and B) primary care. Bar segments
represent the proportion of patient types (existing vs new), for comparing visit distributions.
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