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ABSTRACT

Objective: To explore whether racial/ethnic differences in telehealth use existed during the peak pandemic pe-
riod among NYC patients seeking care for COVID-19 related symptoms.

Materials and Methods: This study used data from a large health system in NYC - the epicenter of the US crisis
—to describe characteristics of patients seeking COVID-related care via telehealth, ER, or office encounters dur-
ing the peak pandemic period. Using multinomial logistic regression, we estimated the magnitude of the rela-
tionship between patient characteristics and the odds of having a first encounter via telehealth versus ER or of-
fice visit, and then used regression parameter estimates to predict patients’ probabilities of using different
encounter types given their characteristics.

Results: Demographic factors, including race/ethnicity and age, were significantly predictive of telehealth use.
As compared to Whites, Blacks had higher adjusted odds of using both the ER versus telehealth (OR: 4.3, 95%
Cl: 4.0-4.6) and office visits versus telehealth (OR: 1.4, 95% CI: 1.3-1.5). For Hispanics versus Whites, the analo-
gous ORs were 2.5 (95% Cl: 2.3-2.7) and 1.2 (95% CI: 1.1-1.3). Compared to any age groups, patients 65+ had sig-
nificantly higher odds of using either ER or office visits versus telehealth.

Conclusions: The response to COVID-19 has involved an unprecedented expansion in telehealth. While older
Americans and minority populations among others are known to be disadvantaged by the digital divide, few
studies have examined disparities in telehealth specifically, and none during COVID-19. Additional research into
sociodemographic heterogeneity in telehealth use is needed to prevent potentially further exacerbating health
disparities overall.
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INTRODUCTION Center for Medicare and Medicaid Services (CMS) and commer-

cial insurers made sweeping changes increasing telehealth cover-
The novel coronavirus of 2019 (COVID-19) global pandemic has Ping 8 8

disrupted the way healthcare is delivered in the United States. Es-
sentially overnight, as part of efforts to reduce the transmission of
COVID-19, 2 of the major previous barriers to telehealth use—
poor financial reimbursement and low provider willingness'—

age,” and providers began promoting it as a way to provide
medical services—including for COVID-related symptoms—while
maintaining social distance. One recent study found urgent virtual
video visits in New York City (NYC) increased by almost 700
percent from early March to mid-April, 56% of which were for

were eliminated, thus massively speeding up adoption. On March COVID-related care.?

17, shortly after widespread stay-at-home orders were issued, the
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Figure 1. Daily counts of COVID-19 cases, hospitalizations & deaths in NYC.

Source: Figure based on authors’ analyses of the Github database.
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Note: This figure shows the number of confirmed cases by diagnosis date, hospitalizations by admission date, and deaths, by date of death, from COVID-19 on a
daily basis since February 29, 2020. Given delays in reporting, which can take up to a week, recent data are incomplete.

Using a dataset from a single health system in NYC (the initial
epicenter of the US crisis), this study describes differential character-
istics of patients seeking care related to COVID-19 during the peak
pandemic period whose first encounter with the health system oc-
curred via telehealth, an ER visit, or another modality. Documenting
these differences is important given the sudden telehealth explosion
and the nascent identification of racial disparities in COVID-19
prevalence and outcomes. While telehealth has many benefits, espe-
cially during a global pandemic, it may create and/or exacerbate
health disparities.* Research prior to the pandemic found that older
Americans, rural communities, vulnerable populations, racial and
ethnic minorities, and those with lower socioeconomic status (SES)
status are all groups disadvantaged by the digital divide.”~” How-
ever, apart from a few studies,®’ the existing literature offers little
analysis of the digital divide phenomenon applied to the subsector
of telehealth. This gap is partially a result of minimal use of tele-
health overall before COVID-19; 1 report found, among certain
enrollees with employer-sponsored insurance, only 2.4% had uti-
lized at least 1 telehealth service in 2018.'° Our findings are relevant
to policy makers and health leaders interested in understanding the
extent of differential utilization of telehealth in the context of
COVID-19.

MATERIALS AND METHODS

The Mount Sinai deidentified COVID-19 database is a resource
made available by the Mount Sinai Data Warehouse (MSDW)

to promote research on COVID-19. The data contain all
patients diagnosed with, placed under investigation for, or
screened negative for COVID-19 with any Mount Sinai system
provider starting March 20, 2020. We downloaded the data on
May 18, 2020.

For context, it is important to understand the NYC environment
during this time. The peak of the NYC pandemic (6370 new daily
cases) occurred on April 6. Throughout the first half of the peak pe-
riod, from early-March until mid-April, COVID-19 tests were only
available in hospital emergency rooms (ERs), or their specially desig-
nated alternatives (ie, temporary assessment centers, tents, etcetera,
set up in close physical proximity to ERs), as well as several publicly
run community-based health centers and drive-thru test sites.! 2
Until late-April, physician offices and urgent care centers were oper-
ating in limited capacity and did not have testing available.'> How-
ever, health systems rapidly expanded video visits for online urgent
care; patients seeking medical advice for COVID-related symptoms,
but not necessarily an immediate test, could make a telehealth ap-
pointment. Moreover, tests were in short supply—essential workers,
at-risk patients, and those showing moderate-to-severe symptoms
were most likely to get tested. Patients going to the ER were likely to
be sent home without being tested, depending on symptoms, medical
history, and hospital capacity; and, given an extreme shortage in in-
tensive care unit beds, only the sickest patients were admit-
ted, 121415

For this study, we are interested in describing the characteristics
of patients who sought care or testing voluntarily for COVID-19—
either because of symptoms or potential exposure—via telehealth
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Table 1. Descriptive statistics of final sample

Variable Categories Frequency Percent (%)
Encounter Type ER 15 041 38.34
Telehealth 15098 38.49
Office 9090 23.17
Race/Ethnicity Black or African-American 7458 19.01
White 12 501 31.87
Hispanic/Latinx 7471 19.04
Asian 2310 5.89
Other/Unknown 9489 24.19
Age <18 4617 11.77
18-0 13 420 34.21
30-<50 10376 26.45
50—<65 9626 24.54
65+ 1190 3.03
Comorbidity Sum 0 22934 58.46
1 7390 18.84
2 3942 10.05
3+ 4963 12.65
Preferred English 35235 89.82
Language Spanish 2617 6.67
Other/Unspecified 1377 3.51

Source: Table based on authors’ analyses of the Mount Sinai deidentified
COVID-19 database.

Note: Encounter type “Telehealth” classified based on expert guidance
from the Mount Sinai Data Warehouse (MSDW), “Office” defined as where
encounter type equaled “Office” or “Appointment.” Race/ethnicity classified
based on scheme developed by the Mount Sinai Health System Office for Di-
versity and Inclusion. Comorbidity sum is the unweighted sum across the 18
conditions provided in our data. See Supplementary Appendix for more
details on all variables.

versus ER encounters versus office visits (We use telehealth as the
broad term to cencompass basic and advanced communication.'©).
As just described, these sites were close substitutes during the peak-
pandemic period,'*'*"'¢ when even non-severe patients were using
the ER to obtain COVID-19 testing, because tests were not widely
available. In sensitivity analysis, we extend this comparison across
more encounter types. We include only patients’ first encounters
with the system, because we want to understand initial contact
points for care. We also exclude patients who came to the hospital
not through the ER—that is, those who were tested incidental to
non-COVID care, such as women delivering babies in the labor and
delivery unit. See the Supplementary online appendix for more
details about classifying encounters.

Patient characteristics include race/ethnicity (Black, Hispanic,
White, Asian, Other/Unknown), defined using a categorization
scheme developed by the Mount Sinai Office for Diversity and Inclu-
sion; age category (<18, 18-29, 3049, 50-64, 65-+), defined based
on work by Pew Research Center;'” preferred language (English,
Spanish, and Other/Unspecified); and a comorbidity index (0-3+), de-
fined as an unweighted sum across the 18 conditions in our data and
censored at 3. See the Supplementary online appendix for more details
on the race/ethnicity categorization and comorbidity conditions.

Using multinomial logistic regression, we estimate the magnitude
of the relationship between patient characteristics and the odds of
having a first encounter via telehealth versus ER or office visit. We
use parameter estimates from the regressions to predict patients’
probabilities of using different encounter types given their character-
istics. In sensitivity analyses, we interact race/ethnicity with age and
comorbidities and also broaden the number of encounter types.

RESULTS

Our data contain 76 845 encounters for 52 585 unique patients di-
agnosed with, tested for, or placed under investigation for COVID-
19 between March 20 and May 18, 2020. As seen in Figure 1, this
time period encompasses the entirety of the NYC pandemic peak.
Given data limitations, 4261 patients erroneously appear to have
multiple first encounters, so for those we select one randomly. Ap-
plying inclusion criteria—omitting 13 356 patients (25.4%) who
have an encounter other than by ER, outpatient office, or tele-
health—there are 39 229 first encounters. Omitted first encounters
consisted mostly of lab work and “orders only”; see Supplementary
AppendixTable 1 for more details on encounters.

Table 1 displays descriptive characteristics of the final sample;
38.3% of first encounters are via the ER, 38.5% are via telehealth,
and 23.2% occur at an outpatient office. In terms of race/ethnicity,
19% of the patients in our data self-identify as Black or African-
American, 19% as Hispanic/Latinx, 31.9% as White, 5.9% as
Asian, and 24% as Other/Unknown. The majority of patients have
zero (58.5%) or 1 (18.8%) comorbidities and list English as their
preferred language (89.8%).

Figure 2 is derived from the multinomial regression. Figure 2a
shows, after controlling for age, preferred language, and comorbid-
ities, Whites and Asians have higher predicted probabilities (46.7%
and 40.4%, respectively) of using telehealth during the pandemic
than either the ER (28.4%, both), or an office visit (24.9% and
31.2%), while Blacks and Hispanics are most likely (60.1% and
48.2%) to use the ER than either telehealth (23.1% and 31.9%), or
office (16.9% and 19.9%) visits. Figure 2b reflects findings from the
digital divide literature®'® that ages 18-49 have highest predicted
probabilities of using telehealth (40.7% for 18-29-year olds, and
47.2% for 30-49-year olds), compared to those 65+ (23.7%).
Figure 2d shows non-English speakers have a significantly lower
predicted probability (26.2% for Spanish speakers and 25.8% for
other language speakers) of using telehealth versus the ER.

Full regression parameter estimates (Table 2) show that the odds
ratio (OR) for Blacks compared to Whites to use the ER versus tele-
health is 4.3 (95% CI: 4.0-4.6) and the OR for Blacks compared to
Whites to use an office visit versus telehealth is 1.4 (95% CI: 1.3—
1.5). For Hispanics versus Whites, the analogous ORs are 2.5 (95%
ClL: 2.3-2.7)and 1.2 (95% CI: 1.1-1.3).

Figure 3 displays results from sensitivity analyses where we
first interact race/ethnicity with age categories (Panel A) and then
with the comorbidity sum (Panel B). Figure 3adisplays patterns
across combinations of race/ethnicity and age. Blacks and His-
panics over 65 have lowest predicted probability (11.3%) of using
telehealth among all patients. Complete results from the regres-
sions generating those figures are found in Supplementary Appen-
dix Exhibits 4 and 5; for example, the OR for Black versus White
patients using the ER versus a telehealth appointment varies from
3.7 (95% CI: 3.3-4.2) for 30-49, to 8.6 (95% CI: 5.3-14.1) for
those under 18.

We also conduct a sensitivity analysis where we do not exclude
other types of encounters and compare telehealth versus ER versus
all other in-person visits. Relationships between patient characteris-
tics across ER versus telehealth remain similar, except the ORs be-
tween telehealth and other in-person encounter types (eg, besides
ER) for patients of different race/ethnicities are attenuated, though
still marginally significant. The relative patterns, magnitudes, and
significance of other variables do not significantly change. See Sup-
plementary Appendix Exhibits 6-8.
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Figure 2. Predicted probabilities of encounter types for different patients.
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Source: Table based on authors’ analyses of the Mount Sinai deidentified COVID-19 database.

Note: Figure based on parameter estimates from multinomial regression analyis of encounter type (ER vs telehealth vs office) on patient characteristics (race/eth-

nicity, age, preferred language, comorbidity sum).

DISCUSSION

In this paper we find that during the peak pandemic period, use of
telehealth versus ER or office visits in NYC for COVID-related care
significantly differed by patient characteristics. Of any age group,
patients 65+ had the lowest odds of using telehealth versus other
modalities. Black and Hispanic patients had higher adjusted odds of
using either ER or office visits versus telehealth than either Whites
or Asians.

A number of factors may contribute to our findings, such as re-
search (prior to COVID-19) that racial/ethnic differences in ER use
versus alternative care settings for a variety of conditions—differen-
ces that persist after controlling for variables like SES, insurance sta-
tus, and usual-source-of-care.'”' Also possible is that patients
without a source of usual care (eg, a primary or specialty care physi-
cian) would be more likely to go to the ER and less likely to seek tel-
ehealth treatment through previously established care relationships.
Furthermore, racial/ethnic disparities in patients’ prevalence and/or
severity of COVID-19?? could be contributing—perhaps during the
pandemic, Blacks and Hispanics use the ER more because they are
sicker. These are elements we could not control for, given data limi-
tations, but are exploring in further analysis.

However, the fact that we still find significant racial/ethnic dis-
parities between outpatient office visits and telehealth indicate there
may be other issues at play. Disparities in digital access, digital liter-

acy, and telehealth awareness, as well as issues of cost and coverage
and mistrust of digital appointments where physical examinations,
labs, and vitals cannot be taken are all potential barriers to tele-
health. Future research should explore these barriers in the context
of the new telehealth explosion. Moreover, our findings of racial dif-
ferences in telehealth use should be interpreted within the context of
persistent structural racism in the US. We include race as a predictor
in our model because documenting racial/ethnic differences for pub-
lic awareness is a necessary first step in reducing disparities, how-
ever, we view race as a social construct. The formal and informal
policies and interactions rooted in inequality, discrimination, op-
pression, and exclusion that underlie this construct and engender
factors we hypothesize are contributing to our results should also be
addressed in future research.?%*

Limitations must be acknowledged. Our data is from a single
large health system; patients could have had previous encounters
elsewhere. For example, it is possible that a patient had a telehealth
or in-person (office, clinic, etcetera) visit outside the Mount Sinai
system and were sufficiently sick that they were sent to the ER. In
addition, insofar as the data is from 1 city in the early stage of the
global pandemic, it is possible that our results are not generalizable
to other regions or could wane over time. However, as other cities
and countries navigate their own telehealth expansions, recognizing
the potential for inequitable telehealth utilization may be helpful.
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Table 2. Multinomial regression results of encounter type (Telehealth vs ER vs Office) on patient characteristics

Effect Encounter type OR point estimate 95% Wald
Confidence limits

Race Asian vs White ER vs Telehealth 1.156 1.031 1.297
Race Asian vs White Office vs Telehealth 1.448 1.297 1.616
Race Black or AA vs White ER vs Telehealth 4.275 3.98 4.591
Race Black or AA vs White Office vs Telehealth 1.373 1.261 1.494
Race Hispanic/Latinx vs White ER vs Telehealth 2.483 2.304 2.677
Race Hispanic/Latinx vs White Office vs Telehealth 1.169 1.073 1.273
Race Other/Unknown vs White ER vs Telehealth 0.999 0.934 1.069
Race Other/Unknown vs White Office vs Telehealth 1.211 1.133 1.294
Age 18-<30 vs 65+ ER vs Telehealth 0.281 0.256 0.309
Age 18—<30 vs 65+ Office vs Telehealth 0.749 0.676 0.83
Age 30-<50 vs 65+ ER vs Telehealth 0.243 0.226 0.262
Age 30-<50 vs 65+ Office vs Telehealth 0.652 0.601 0.708
Age 50—<65 vs 65+ ER vs Telehealth 0.381 0.355 0.408
Age 50-<65 vs 65+ Office vs Telehealth 0.75 0.692 0.814
Age <18 vs 65+ ER vs Telehealth 0.364 0.313 0.423
Age <18 vs 65+ Office vs Telehealth 0.764 0.649 0.9
Language Other/Unspecified vs En- ER vs Telehealth 2.505 2.183 2.876

glish
Language Other/Unspecified vs En- Office vs Telehealth 1.098 0.929 1.298

glish
Language Spanish vs English ER vs Telehealth 2.367 2.116 2.649
Language Spanish vs English Office vs Telehealth 1.185 1.028 1.367
Comorbidity Sum 1 vs 0 ER vs Telehealth 0.557 0.52 0.596
Comorbidity Sum 1 vs 0 Office vs Telehealth 0.909 0.848 0.975
Comorbidity Sum 2 vs 0 ER vs Telehealth 0.535 0.491 0.583
Comorbidity Sum 2 vs 0 Office vs Telehealth 0.69 0.626 0.761
Comorbidity Sum 3+ vs 0 ER vs Telehealth 0.754 0.694 0.819
Comorbidity Sum 3+ vs 0 Office vs Telehealth 0.793 0.718 0.875

Source: Table based on authors’ analyses of the Mount Sinai deidentified COVID-19 database.

Note: Encounter type “Telehealth” classified based on expert guidance from the Mount Sinai Data Warehouse (MSDW), “Office” defined as where encounter
type equaled “Office” or “Appointment”. Race/ethnicity classified based on scheme developed by the Mount Sinai Health System Office for Diversity and Inclu-
sion. AA = African-American. Comorbidity sum is the unweighted sum across the 18 conditions provided in our data. See Supplementary Appendix for more
details on all variables.
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Second, anecdotal reports suggest providers were not documenting
all telehealth properly early on. Last, we only have a limited set of
patient and clinical characteristics; for instance, we do not have ac-
cess to patients’ zip codes or insurance status/type, although insur-
ance coverage is generally high in NYC** nor do we have reliable
symptom/severity data.

CONCLUSION

The unprecedented speed with which providers are now adopting
telehealth technology, the fact that telehealth insurance coverage
changes are probably here to stay, and the number of patients who
have now used it for the first time, means it is extremely likely that
the percentage of patients choosing telehealth will remain high even
after the pandemic ends. Policy makers and healthcare leaders must
be careful to address sociodemographic heterogeneity in telehealth
use to prevent further exacerbating disparities overall.
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