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. . . : Background During the COVID-19 pandemic, health systems rapidly introduced in-
Leslie Eiland?*, Kaeli 5 8 p y pidly

home telehealth to maintain access to care. Evidence is evolving regarding telehealth’s

Samson?®, Anthony impact on health disparities. Our objective was to evaluate associations between socio-

Donovan“, Alfred economic factors and rurality with access to ambulatory care and telehealth use during

Jerrod Anzalone?, the COVID-19 pandemic.

Carrie McAdam-Marx* Methods We conducted a retrospective study at an academic medical centre in midwest-
ern United States. We included established and new patients who received care during

'Department of Neurology, a one-year COVID-19 period vs pre-COVID-19 baseline cohorts. The primary outcome

Oregon Health and Science was the occurrence of in-person or telehealth visits during the pandemic. Multivariable

University, Portland, Oregon,
USA
“Division of Diabetes,
Endocrinology & Metabolism,
University of Nebraska Medical i Results All patient visit types were lower during the COVID-19 vs the pre-COVID-19 pe-
Center, Omaha, Nebraska, USA riod. During the COVID-19 period, 125855 of 255742 established patients and 53973

analyses identified factors associated with having a health care provider visit during the
COVID-19 vs pre-COVID-19 period, as well as having at least one telehealth visit during
the COVID-19 period.

*Department of Biostatistics, new patients had at least one health care provider visit, with 41.1% of established and
University of Nebraska Medical 23.5% of new patients having at least one telehealth visit. Controlling for demographic
Center, Omaha, Nebraska, USA ¢ and clinical characteristics, established patients had 30% lower odds of having any health

‘Department of Pharmacy care provider visit during COVID-19 vs pre-COVID-19 (adjusted odds ratio (aOR)=0.71,

Practice and Science,
University of Nebraska Medical
Center, Omaha, Nebraska, USA
°*Department of Neurological
Sciences, University of

95% confidence interval (CI)=0.698-0.71) period. Factors associated with lower odds of
having a telehealth visit during COVID-19 period for established patients included older
age, self-pay or other insurance vs commercial insurance, Black or Asian vs White race
and non-English preferred languages. Female patients, patients with Medicare or Med-

Nebraska Medical Center, icaid coverage, and those living in lower income zip codes were more likely to have a
Omaha. Nebraska. USA telehealth visit. Living in a zip code with higher average internet access was associated

, ’ with telehealth use but living in a rural zip code was not. Factors affecting telehealth visit
*Joint first authorship. during the COVID-19 period for new patients were similar, although new patients living

in more rural areas had a higher odds of telehealth use.

Conclusion Healthcare inequities existed during the COVID-19 pandemic, despite the
availability of in-home telehealth. Patient-level solutions targeted at improving digital lit-
eracy, interpretive services, as well as increasing access to stable high-speed internet are
needed to promote equitable health care access.
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Appropriations Act enacted in March 2020 allowed for reimbursement of home telehealth visits by video or
telephone. The goals of expanding telehealth coverage were to mitigate gaps and prevent surges in demand for
patient care [1,2]. Expanded coverage led to rapid telehealth implementation, allowing for in-person ambu-
latory visits to be replaced by telehealth visits [3-7] in efforts to decrease the transmission of the SARS-CoV-2
virus among patients and providers and conserve personal protective equipment [8].

Prior to the COVID-19 pandemic, telehealth was primarily used in special situations, particularly in rural areas
and with military veterans to address health care needs in underserved populations [9,10]. In these settings,
telehealth was effective and delivered similar outcomes to in-person care [11], while decreasing patient travel
times [10,12-15]. Many believe that maintaining telehealth reimbursement in the post pandemic era will lead
to improved health equity and outcomes by reducing geographic and other barriers to accessing care [16,17],
but data supporting this hypothesis is limited.
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Several studies have evaluated disparities in telehealth use during the early stages of the COVID-19 pandemic.
The most consistent finding was that older, non-white patients who have Medicaid or are uninsured and who
live in rural areas were less likely to have a telehealth visit compared to white, English-speaking patients with
commercial insurance living in non-rural areas [7,12,18]. A study conducted in New York City used zip code
mapping and found disparities in telehealth use in underserved and minority communities [19]. However,
a study conducted in the Kaiser Permanente system in Southern California found that Hispanic and low-in-
come patients had the largest increase in telehealth use following its introduction [6]. These results suggest
that telehealth may not be a ubiquitous solution to health care access barriers but benefit specific populations
and models of health care delivery.

We aimed to evaluate socioeconomic factors and the geospatial distribution associated with access to care and
telehealth use during the COVID-19 pandemic in a large population of rural and urban patients receiving care
through a US academic health system. We hypothesized that telemedicine would contribute to the efforts to
maintain access to outpatient care, including in remote areas, which would have been otherwise negatively
impacted by the COVID-19 pandemic. However, this access to care may be muted in patients from socioeco-
nomic backgrounds known to face health care disparities.

METHODS
Study design and setting

This retrospective, cross-sectional study included patients treated by primary care and speciality providers in
clinics owned and operated by the University of Nebraska Medical Center (UNMC), Omaha, Nebraska, in the
United States. UNMC is a large midwestern academic tertiary health care centre in the United States with over
amillion outpatient visits annually. Telehealth was provided via a video platform embedded in the health sys-
tem’s electronic health record (EHR). Telephone visits were used when video visits were not feasible.

Data and study timeline

The study protocol was approved by the medical centre’s Institutional Review Board. We collected deidentified
data from all in-person and telehealth ambulatory provider visits from the EHR system from March 16, 2017,
through March 15, 2021. We used the one-year COVID-19 period defined as March 16, 2020, to March 15,
2021, as the study period of interest. COVID-19 period data were compared to a baseline pre-COVID-19 pe-
riod from March 16, 2019, to March 15, 2020. To determine whether patients were established with a medical
centre provider during these time periods, we also identified corresponding establishment timeframes which
ran for two years prior to the start of each period of interest (Supplemental Figure 1 in the Online Supple-
mentary Document). Patients who were seen during and were non-deceased at the end of an establishment
timeframe were included in the “established” patient denominator for the subsequent period of interest.

Study cohort

We identified “established” and “new” patient cohorts for each period of interest. Patients with at least one am-
bulatory visit during the respective two-year establishment period who had a provider visit during the period
of interest were defined as “established” patients for that period of interest. Patients seen during the period of
interest but who did not have an ambulatory visit in the two-year establishment period were classified as “new”
patients. Established patients could be in one or both periods of interest, while new patients were only new in
one period of interest (and would become established in the subsequent period).
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Variables

Dependent variables included the occurrence of overall ambulatory provider visits and by in-person vs tele-
health (including video and phone) delivery. We created summary variables for counts of in-person and tele-
health visits, after which patients were categorized as having all in-person visits or one or more telehealth visit.

Independent variables identified for each period of interest included demographic data and diagnosis of dia-
betes (a common comorbidity for adjustment). For established patients, we based the patient’s age on the age
at the beginning of the period of interest, while we pulled other baseline characteristics (including payer type,
sex, ethnicity, and race (definitions for race and ethnicity were based on those set by the Office of Manage-
ment and Budget, a part of the executive branch of the United States government)) from the patient’s last visit
in the respective establishment period. An exception was the diagnosis of diabetes, which was based on hav-
ing a documented ICD-10 code for type 1 or type 2 diabetes at any time during the respective establishment
period. For new patients, we used baseline characteristics from their first visit in the period of interest. Due
to the nature of the data warehouse, patient residential zip codes were associated with a patient’s address at
the time of the data extraction (May 2021). For data not available at the patient level (ie, income and internet
access), we assigned patients the value associated with their zip code as a proxy, using American Community
Survey 2019 five-year estimates [20].
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Statistical analyses

For univariable statistics, we used ¥* tests and independent samples ¢ tests or Wilcoxon Rank Sum tests (when
data was highly skewed) to assess the differences in categorical and continuous variables, respectively, between
groups of interest when the two groups were independent (ie, the same patient did not contribute data to both
groups). We provide only descriptive statistics when groups were not independent (eg, comparing established
patients between periods of interest). No steps were made to impute missing data. We thus calculated percent-
ages for all descriptive statistics using the non-missing data within each variable as the denominator.

We conducted multivariable regression analyses to identify 1) the odds of established patients having a visit
during the COVID-19 period relative to the pre-COVID-19 period, controlling for patient characteristics, and
2) patient characteristics associated with having at least one telehealth visit vs all in-person visits during the
COVID-19 period (with separate models for new and established patients). We used logistic regressions when
patients only contributed a single observation (eg, patients within the COVID-19 period). For outcomes where
a patient could contribute multiple observations (eg, an established patient seen in both periods for a model
that assessed data for both periods), we utilized generalized estimating equations to account for the correlation
within patient. For all models, we presented adjusted odds ratios (aOR) with 95% confidence intervals (95%
Cls), which were Bonferroni adjusted based on the number of possible pairwise comparisons that could be
made within each variable. P-values of less than 0.05 were considered to be statistically significant. Statistical
analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC).

Mapping

We further summarized patient-level data at the zip code level for each period of interest. Rates were calculated
and the percentage of established patients who had a visit in the associated period of interest, and the percent-
age of patients seen during COVID-19 with a telehealth visit for established and new patients, separately. Zip
codes with less than five patients in the denominator were excluded from mapping to avoid extreme percent-
ages. We associated summary statistics for each zip code with the centroid for that zip code, and inverse dis-
tance weighting interpolation was used to generate an estimated surface of percentages across the entire state.
The mapping was done using ArcGIS Pro software version 2.7.0 (Esri Inc., Redlands, California).

RESULTS

A total of 128598 out of 243248 (52.9%) established patients seen and non-deceased at the end of each estab-
lishment timeframe had at least one ambulatory provider visit during the pre-COVID-19 period; 125855 out
of 255742 (49.2%) had at least one ambulatory provider visit during the COVID-19 period. Approximately
33.6% (65068 out of 193 666) of all patients seen in the pre-COVID-19 period were new, while only 30.0%
(53973 out of 179828) of all patients seen in the COVID-19 period were new.

Baseline characteristics of the patient cohorts are reported in Table 1. Established patients were similar be-
tween time periods, with patients being on average 50 years of age, predominately female, commercially in-
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sured, non-Hispanic White, and English-speaking. The majority (~70%) in pre-COVID-19 and COVID-19
periods lived within 30 miles of the medical center and median internet access at the zip code level was high
(~88% for both periods). All baseline characteristics for new patients were statistically different between the

— 9 pre-COVID-19 and COVID-19 periods, except gender. Compared to new patients in the pre-COVID-19 peri-
s E od, new patients in the COVID period were slightly older, more of them had Medicaid coverage, were of His-
E =) panic ethnicity, and lived within 30 miles of the medical center.
T Z
=<
I (al
O Table 1. Baseline characteristics of new and established patients seen in pre-COVID-19 vs COVID-19 time periods
[
:JC a ESTABLISHED PATIENTS* NEW PATIENTS
2] = Pre-COVID-19 COVID-19 Pre-COVID-19 COVID-19 P-value#
gé 8 period period period period
(n=128598)7 (n=125855)7 (n=65068)* (n=53973)t
Mean age — years, (SD) 49.3 (21.3) 50.1 (20.8) 40.4 (22.1) 41.0 (21.6) <0.0018
Age in categories — n (%) <.0001
<19 10280 (8.0) 8783 (7.0) 11128 (17.1) 8539 (15.8)
19-34 25685 (20.0) 24421 (19.49) 18263 (28.1) 14976 (27.8)
35-49 24479 (19.0) 24345 (19.3) 12145 (18.7) 10906 (20.2)
50-64 31758 (24.7) 31426 (25.0) 12053 (18.5) 10174 (18.9)
65-79 28280 (22.0) 28952 (23.0) 9001 (13.8) 7465 (13.8)
80+ 8116 (6.3) 7928 (6.3) 2478 (3.8) 1913 (3.5)
Sex —n (%) 0.68
Male 52575 (40.9) 51169 (40.7) 29724 (45.7) 24718 (45.8)
Female 76016 (59.1) 74680 (59.3) 35329 (54.3) 29236 (54.2)
Insurance type —n (%) <0.001
Commercial 60369 (49.4) 58676 (49.0) 33175 (56.8) 26187 (54.9)
Medicaid 10511 (8.6) 9747 (8.2) 6159 (10.6) 5894 (12.4)
Medicare 43261 (35.4) 43299 (36.2) 14274 (24.4) 11573 (24.3)
Self-paid 1352 (1.1) 1172 (1.0) 859 (1.5) 553 (1.2)
Other 6613 (5.4) 6784 (5.7) 3939 (6.7) 3507 (7.4)
Zip code level income — mean (SD) || $67849 (22797) $68116 (22840) $67981 (23245) $67457 (23240) <0.0018
Race —n (%) <0.001
‘White 105038 (82.3) 103011 (82.5) 50853 (80.8) 41759 (80.6)
Black 11877 (9.3) 11521 (9.2) 4636 (7.4) 4072 (7.9)
Asian 2778 (2.2) 2626 (2.1) 1920 3.1) 1260 (5.4)
Other 7937 (6.2) 7724 (6.2) 5527 (8.8) 4754 (9.2)
Ethnicity — n (%) <0.001
Hispanic 6448 (5.1) 6439 (5.2) 4648 (7.4) 4276 (8.2)
Non-Hispanic 120900 (94.9) 118215 (94.8) 58320 (92.6) 47626 (91.8)
Preferred language — n (%) 0.001
English 125604 (97.8) 122849 (97.8) 62035 (96.5) 51634 (96.4)
Spanish 1865 (1.5) 1817 (1.5) 1492 (2.3) 1393 (2.6)
Other 995 (0.8) 964 (0.8) 746 (1.2) 557 (1.0)
Eliesé‘i‘:rfe(li&;‘)‘ﬂes from medical centre ~ 9.5 (5.0-44.3) 9.1(5.037.7) 103 (55-48.6) 96(54475  <0.0019
Rurality — n (%) <0.001
Nonurban-adjacent rural 6611 (5.2) 6328 (5.0) 4166 (6.5) 3367 (6.3)
Urban-adjacent rural 12392 (9.7) 11970 (9.5) 8429 (13.1) 6819 (12.7)
Urban more than 30 miles 17853 (13.9) 16166 (12.9) 9991 (15.5) 7416 (13.8)
Urban within 30 miles 91172 (71.2) 91015 (72.5) 41872 (65.0) 36050 (67.2)
Zip code level internet access —mean (SD) || 87.7 (6.8) 87.8 (6.8) 87.7 (6.9) 87.6 (6.9) 0.0038
Death prior to COVID-19 period — n (%) 1486 (1.2) 1474 (1.2) 415 (0.6) 331 (0.6) 0.59

SD — standard deviation, IQR — interquartile range

*164 168 total unique patients, where 90285 (55.0%) were seen in both periods. No P-values for established patients, as patients may contribute to both time
periods.

+Time periods: pre-COVID-19=March 16, 2019, to March 15, 2020; COVID-19=March 16, 2020, to March 15, 2021.

#P-values for COVID vs pre-COVID-19 for new patients. x* tests used unless otherwise indicated.

§P-value from independent samples ¢ test.

9P value from Wilcoxon rank sum test.

[|Based on zip code of patient residence, reporting the median of zip code — level mean (SD) values for income and internet access.
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Pre-COVID Visits

COVID Visits

Y

Of all patients from COVID establishment

Of all patients from Pre-COVID establishment
period, proportion seen in Pre-COVID period period, proportion seen in COVID period

10% 20% 30% 40% 50% 60% 70%

Figure 1. Proportion of Established patients with at least one provider vis-

it during pre-COVID-19 and COVID-19 time periods (in-person or tele-
health). White star indicates main Nebraska Medicine Campus. We created
the maps based on data summarized at the zip code level. We used the cen-
troids of zip codes for inverse distance weighting interpolation to generate
estimated surfaces. For maps of percentages, we excluded zip-codes with
denominators less than or equal to five to help avoid extreme percentag-
es. Excluded zip codes are more common in the western part of the state,
which can result in large areas of extreme percentages where areas with
missing data are estimated by the few non-missing, extreme percentage ar-
eas around it.

New Patients

Established Patients

Proportion of established patients seen in COVID
period with at least one telehealth visit

Proportion of new patients seen in COVID period
with at least one telehealth visit

I - [

10% 20% 30% 40% 50% 60% 70%
Figure 2. Proportion of patients with a provider visit during the COVID-19
period of which at least one visit was delivered via telehealth for established
and new patients. White star indicates main Nebraska Medicine Campus.
We created the maps based on data summarized at the zip code level. We
used the centroids of zip codes for inverse distance weighting interpolation
to generate estimated surfaces. For maps of percentages, we excluded zip-
codes with denominators less than or equal to five to help avoid extreme
percentages. Excluded zip codes are more common in the western part of
the state, which can result in large areas of extreme percentages where areas
with missing data are estimated by the few non-missing, extreme percent-
age areas around it.

In multivariable regression analyses, established pa-
tients were less likely to have any ambulatory provider
visit (in person or telehealth) in the COVID-19 period
compared to the pre-COVID-19 period (aOR=0.71,
95% CI1=0.698-0.71), controlling for demographic
and clinical characteristics (Supplemental Figure 2 in
the Online Supplementary Document).

The spatial distribution of the proportions of es-
tablished patients seen in the pre-COVID-19 and
COVID-19 periods, and the proportions of established
and new patients having at least one telehealth visit
in the COVID-19 period can be seen in Figure 1 and
Figure 2. These maps represent percentages of patients
in an area rather than overall counts (ie, higher per-
centage areas do not mean there are greater number of
patients in those areas). The percentage of established
patients with a visit (in person or telehealth) in either
period of interest is similar across the two time peri-
ods. There were higher percentages around the medi-
cal centre and other larger cities in east central Nebras-
ka, and lower percentages in more rural and western
areas of the state. Further, percentages shifted down-
ward in the COVID-19 period, indicating that fewer
established patients were seen relative to just one year
prior (Figure 1).

The percent of established patients with at least
one telehealth visit increased from 0.4% in the pre-
COVID-19 period to 41.1% in the COVID-19 peri-
od. Similarly, 1% of new patients had a telehealth visit
during the pre-COVID-19 period vs 23.5% of new pa-
tients during the COVID-19 period (P<0.001).

Maps illustrating the percentage of patients who uti-
lized telehealth at least once in the COVID-19 period
(Figure 2) highlighted a higher percentage of utiliza-
tion in established patients in more rural and west-
ern parts of the state than in urban areas. Overall, the
percentage of telehealth usage among established pa-
tients was much higher than in new patients. For new
patients, the percentage of those who used telehealth
tended to increase with increasing distance from the
medical center.

Social determinants of health and telehealth visits in the COVID-19 period

Factors associated with having at least one telehealth use during the COVID-19 period in established patients
are shown in Figure 3. Patients younger than 19 and older than 34 years were less likely have a telehealth vis-
it, while females were more likely to have a telehealth visit than males. Patients with Medicare and Medicaid
had higher odds of having a telehealth visit compared to those with commercial insurance. Other social de-
terminants of health associated with lower odds of having a telehealth visit include self-pay or other insurance
type (relative to commercial insurance), Black or Asian race (relative to White race), non-English preferred
languages, and living in a higher income zip-code. Living in a rural area was not significantly associated with
telehealth use compared to residing in an urban area within 30 miles of the medical centre. However, patients
living in an urban-adjacent rural zip code had slightly higher odds of having a telehealth visit, and living in an
urban area more than 30 miles from the medical center was associated with lower odds of having a telehealth
visit. The likelihood of having a telehealth visit was positively associated with average internet access in the

patient’s zip code of residence.
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Adjusted Odds Ratios of Telehealth Visit in Study Period for Established Patients

Category Parameter Adjusted Odds Ratio p value
(95% Confidence Interval)
o Age <.001
— L,_) <19 0.37 (0.33, 0.40) = i
19-34 Reference !
E E 35-49 0.90 (0.85, 0.95) s Il
d (=) 50 - 64 0.69 (0.65, 0.73) b= '
= Z. 65-79 0.52 (0.49, 0.56) = H
= < >=80 0.46 (0.42, 0.50) L '
a. Gender ' <.001
ac Female 1.17 (1.14,1.19) ]
e Male Reference :
— |
% DI Insurance ! <.001
[ = Medicare 1.27 (1.21, 1.33) 1 =i
7] > Medicaid 1.12 (1.05, 1.21) |
@) Self Pay 0.22 (0.17, 0.27) A !
oz O Other 0.84 (0.78,0.91) k=
Commercial Reference 1
Race ! <.001
Black or African American 0.87 (0.81, 0.92) Lo BN
Asian 0.80 (0.71, 0.90) ——
Other 0.95 (0.88, 1.03) -
White Reference !
Ethnicity ! 0.20
Hispanic/Latinx 1.05 (0.98, 1.12) =i
Non-Hispanic/Latinx '
Preferred Language ! <.001
Spanish 0.51 (0.43, 0.60) —— 1
Other 0.60 (0.49, 0.72) —f i
English Reference !
Diabetes Mellitus ! <.001
Hx of DM 1.68 (1.63, 1.74) | (o]
No Hx of DM Reference !
Rurality ! <.001
Nonurban-Adjacent Rural 1.01 (0.93, 1.09) =i
Urban-Adjacent Rural 1.13 (1.07, 1.20) |t
Urban More Than 30 Miles 0.94 (0.90, 0.99) =
Urban Within 30 Miles Reference !
Income | <.001
ZIP Code Median Income 0.97 (0.96, 0.98) "
(in $10,000s) !
Internet 1 <.001
ZIP Code % Households 1.08 (1.05, 1.12) s
with Internet 1
r T T T 1
0 0.5 1 1.5 2

<--Less Likely-- --More Likely-->

Figure 3. Association between social factors and the odds of having at least one telehealth visit during the COVID-19
period — established patients.

Factors associated with having at least one telehealth visit during the COVID-19 period for new patients are
shown in Figure 4. The association between demographic characteristics and having a telehealth visit for new
patients mirrored those of established patients for age, gender, race, Spanish language, and income. Self-pay
patients and those with other insurance similarly had lower odds of having a telehealth visit than those with
commercial insurance. However, new patients with Medicare and Medicaid were not more likely to have a tele-
health visit, as was seen in established patients. Unlike the established group, new patients living in more rural
areas had higher odds of telehealth use vs those living in an urban setting within 30 miles of the medical center.

DISCUSSION

This study examined access to care and identified factors associated with ambulatory provider visits and tele-
health use during the first year of the COVID-19 pandemic at a Midwestern US academic medical center. This
represented a substantial shift in health care delivery due to lack of reimbursement models for in-home tele-
health prior to the pandemic.

We report that, as expected, fewer established patients had a provider visit during the COVID-19 period vs
the pre-COVID-19 baseline. At the same time, telehealth use increased substantially, alleviating the pandem-
ic’s impact on access to care. Specifically, the proportion of established patients with at least one telehealth
visit increased from 0.4% pre-COVID-19 to 41.2% during the COVID-19 period, although new patient use
of telehealth was lower at 23.4%. Overall, we found that many patients with a telehealth visit also had at least
one in-person visit during the COVID-19 period, suggesting that telehealth is an option for care delivery, but
not a complete replacement for in-person visits. In-person visits remain essential per need and patient/provid-
er preferences, dynamics that may have contributed to lower telehealth use by new patients.
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Adjusted Odds Ratios of Telehealth Visit in Study Period for New Patients

Category Parameter Adjusted Odds Ratio p value
(95% Confidence Interval)
Age <.001 .
<19 0.72 (0.64, 0.81) — i — 2
19-34 Reference ! m =
35-49 0.93 (0.85, 1.03) = z [
50 - 64 0.71 (0.65, 0.79) = 1 5| ()
65-79 0.62 (0.54, 0.71) — ! T Z
>=80 0.53 (0.42, 0.65) — ! = <
Gender ! <.001 [al)
Female 1.20 (1.15, 1.26) H LT
Male Reference ! Q =
Insurance ! <.001 SE‘ QI
Medicare 1.07 (0.96, 1.18) — o =
Medicaid 1.04 (0.93, 1.16) - —1 n >
Self Pay 0.19 (0.12, 0.32) —— ! ] O
Other 0.60 (0.52, 0.70) b i v O
Commercial Reference 1
Race ! <.001
Black or African American 0.81(0.71,0.92) —
Asian 0.69 (0.56, 0.86) ——
Other 0.89 (0.77, 1.03) [
White Reference !
Ethnicity ! 0.26
Hispanic/Latinx 0.93 (0.83, 1.05) i
Non-Hispanic/Latinx !
Preferred Language ! <.001
Spanish 0.60 (0.45, 0.79) —— 1
Other 0.80 (0.58, 1.10) —_
English Reference !
Diabetes Mellitus ! <.001
Hx of DM 1.63 (1.51, 1.76) | —
No Hx of DM Reference !
Rurality ! <.001
Nonurban-Adjacent Rural 1.49 (1.30, 1.69) 1 ———
Urban-Adjacent Rural 1.69 (1.54, 1.86) i —
Urban More Than 30 Miles 1.76 (1.62, 1.92) ! —
Urban Within 30 Miles Reference !
Income 1 0.01
ZIP Code Median Income 0.98 (0.97, 0.996) o
(in $10,000s) !
Internet ! 0.26
ZIP Code % Households 1.03 (0.98, 1.09) [
with Internet !
I T l T 1
0 0.5 1 1.5 2

<--Less Likely-- --More Likely-->

Figure 4. Association between clinical and social factors and the odds of having at least one telehealth visit during the
COVID-19 period — new patients.

The relationship between rurality, provider visits, and telehealth use provided us with useful insights. Relative
to living within 30 miles of the medical center, established patients living more than 30 miles away were less
likely to have a health care provider visit during COVID-19 than during the pre-COVID-19 period. However,
patients living in rural areas remote from the medical center may have opted to seek care at other health care
facilities not affiliated with the university. While patients from these further locales made up a smaller pro-
portion of new patients during the COVID-19 period, they were more likely to use telehealth. A recent study
reported that adults living in midwestern US and in non-metropolitan areas have decreased odds of using
telehealth [21]. However, the overall relationship between telehealth use and rurality in our study was mixed
and our data suggest that telehealth may have helped rural patients access care at the medical centre during
COVID-19 pandemic.

Another notable finding regarding telehealth use during the COVID-19 period is that patients from zip codes
with lower median incomes had higher odds of utilizing telehealth. Thus, telehealth may benefit some patients
with time and/or transportation barriers to accessing care. However, patients of a minority race/ethnicity, old-
er age, uninsured status, and/or whose preferred language was not English were less likely to use telehealth.
These findings are generally consistent with the limited literature on telehealth use by social determinants of
health [22,23] and suggest that work is needed to educate and develop resources to make telehealth more ac-
cessible to diverse populations.

Strengths and limitations

The strength of this study is in its longitudinal analysis of health care provider access in a relatively stable
population before and during the COVID-19 pandemic. Our inclusion criteria were broad, and our popu-
lation was largely representative of the diversity in the US [24]. Furthermore, our medical centre has a large
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geographic and rural catchment area, and it operates primary care and specialty clinics throughout the met-
ropolitan area. Thus, this study represents a breadth of settings and serves as a good model to study potential
challenges to telehealth use.

One limitation of this study is its retrospective single center design. We did not have access to data for the pa-
tients in our cohort who may have received additional care outside of the academic medical center to help un-
derstand overall health care access. Moreover, income and internet access were not available in EHR systems
and were obtained at a zip code level using ACS data that predates the COVID-19 pandemic. Data analysed
by medical sub-specialty is not provided and we acknowledge that certain specialties are more amenable to
telehealth than others.

In our study, telehealth included both telephone and video visits. Evaluating these visit types separately may
highlight further disparities. Studies have reported that, despite interest in telemedicine, navigating technol-
ogy and internet connectivity required for video visits remains a challenge in certain patient populations [25-
27]. Our study was not designed to assess specific technology barriers and further investigation is warranted.
Finally, we recognize that having access to internet is not equivalent to having access to broadband speeds re-
quired for telehealth visits by video conferencing. Future studies on long-term outcomes, quality metrics, ef-
fect on delays in preventative care, consumer demands, cost-effectiveness, and effects of access to COVID-19
vaccinations on telehealth use are needed.
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CONCLUSIONS

The COVID-19 pandemic has transformed health care delivery in the US by increasing access to telehealth, a
model that is likely to remain in the post-pandemic world. As we move towards a health care model that in-
cludes both in-person and telehealth care, our study highlights that solely changing reimbursement for tele-
health is insufficient to expand access to care. Our data reinforces that access disparities existed, despite the
availability of in-home telehealth visits during the COVID-19 pandemic. Our study emphasizes the need
for solutions targeting a) improving digital literacy, b) interpretive language services (including inclusion of
multi-language instructions and websites), and ¢) access to stable high-speed internet. These findings should
prompt strategies and policy changes to allow for a more equitable health care system.

Acknowledgement: We thank Dr Lynette Smith, PhD, from the University of Nebraska Medical Center for her expertise
and statistical assistance.

\ Funding: This work was supported by the National Institute of General Medical Sciences (NIGMS) of the National Insti-
\ tutes of Health (NIH), U54 GM115458, which funds the Great Plains IDeA-CTR Network. The University of Nebraska
\ Medical Center's Clinical Research Analytics Environment (CRANE) is supported by NIGMS, U54 GM115458, and the
N Patient Centered Outcomes Research Institute (PCORI), CDRN-1306-04631. The content is solely the responsibility of
the authors and does not necessarily represent the official views of the NIH or PCORI. The authors have no other finan-
cial disclosures. The funders had no role in study design, data collection and analysis, decision to publish, or preparation
of the manuscript.

Author contributions: Concept and design: PD, LE, and CMM. Data acquisition: KS and AJA. Analysis and interpre-
tation of data: KS, AJA, PD, LE, CMM, and AD. Drafting and revision of manuscript: PD, LE, KS, AD, AJA, and CMM.

Ethics statement: This study was approved by the Institutional Review Board at University of Nebraska Medical Center,
Omaha, NE, USA. IRB #0909-20-EP. A waiver of informed consent was granted due to retrospective nature of the study.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available from the corresponding
author) and disclose no relevant interests.

Additional material:

Online Supplementary Document

2022 ¢ VoOL. 12 « 05051 8 www.jogh.org ¢ doi: 10.7189/jogh.12.05051


https://jogh.org/documents/2022/jogh-12-05051-s001.pdf

Telemedicine and health access inequalities during the COVID pandemic

1 Centers for Medicare and Medicaid Services. CMS Takes Action Nationwide to Aggressively Respond to Coronavirus National
Emergency. Online. https:/www.cms.gov/newsroom/press-releases/cms-takes-action-nationwide-aggressively-respond-coro-
navirus-national-emergency. Accessed December 13th, 2021.

2 Centers for Disease Control and Prevention. Using Telehealth to Expand Access to Essential Health Services during the
COVID-10 Pandemic. Online. https://www.cdc.gov/coronavirus/2019-ncov/hep/telehealth.html. Accessed December 13th,
2021.

3 Patel SY, Mehrotra A, Huskamp HA, Uscher-Pines L, Ganguli I, Barnett ML. Trends in outpatient care delivery and telemed-
icine during the COVID-19 pandemic in the US. JAMA Intern Med. 2021;181:388-91. Medline:33196765 doi:10.1001/ja-
mainternmed.2020.5928

4Xu S, Glenn S, Sy L, Qian L, Hong V, Ryan DS, et al. Impact of the COVID-19 pandemic on health care utilization in a
large integrated health care system: Retrospective cohort study. ] Med Internet Res. 2021;23:e26558. Medline:33882020
doi:10.2196/26558

5 Baum A, Kaboli PJ, Schwartz MD. Reduced in-person and increased telehealth outpatient visits during the COVID-19 pan-
demic. Ann Intern Med. 2021;174:129-31. Medline:32776780 doi:10.7326/M20-3026

6 QianL, Sy LS, Hong V, Glenn SC, Ryan DS, Morrissette K, et al. Disparities in outpatient and telehealth visits during the COVID-19
pandemic in a large integrated health care organization: Retrospective cohort study. ] Med Internet Res. 2021;23:€29959. Med-
line:34351865 doi:10.2196/29959

7 Hsiao V, Chandereng T, Lankton RL, Huebner JA, Baltus JJ, Flood GE, et al. Disparities in telemedicine access: A cross-sec-
tional study of a newly established infrastructure during the COVID-19 pandemic. Appl Clin Inform. 2021;12:445-58. Med-
line:34107542 doi:10.1055/5-0041-1730026

8 Mehrotra A, Chernew M, Linetsky D, Hatch H, Cutler D, Schneider E. The Impact of COVID-19 on Outpatient Visits in 2020:
Visits Remained Stable, Despite a Late Surge in Cases. Online. Commonwealth Fund. 2021;(Feb). doi:10.26099/bvhf-e411.
Accessed December 13th, 2021.

9 Barnett ML, Ray KN, Souza J, Mehrotra A. Trends in telemedicine use in a large commercially insured population, 2005-2017.
JAMA. 2018;320:2147-9. Medline:30480716 doi:10.1001/jama.2018.12354

10 Russo JE, McCool RR, Davies L. VA telemedicine: An analysis of cost and time savings. Telemed J E Health. 2016;22:209-15.
Medline:26305666 doi:10.1089/tmj.2015.0055

11 Totten AM, Hansen RN, Wagner J, et al. Telehealth for Acute and Chronic Care Consultations. Rockville (MD): Agency for
Healthcare Research and Quality (US); April 2019.

12 Eberly LA, Kallan M], Julien HM, Haynes N, Khatana SAM, Nathan AS, et al. Patient characteristics associated with telemedi-
cine access for primary and specialty ambulatory care during the COVID-19 pandemic. JAMA Netw Open. 2020;3:¢2031640.
Medline:33372974 doi:10.1001/jamanetworkopen.2020.31640

13 Shigekawa E, Fix M, Corbett G, Roby DH, Coffman J. The current state of telehealth evidence: A rapid review. Health Aff (Mill-
wood). 2018;37:1975-82. Medline:30633674 doi:10.1377/hlthaff.2018.05132

14 Flodgren G, Rachas A, Farmer AJ, Inzitari M, Shepperd S. Interactive telemedicine: Effects on professional practice and health care
outcomes. Cochrane Database Syst Rev. 2015;2015:CD002098. Medline:26343551 doi:10.1002/14651858.CD002098.pub2

15 Donaghy E, Atherton H, Hammersley V, McNeilly H, Bikker A, Robbins L, et al. Acceptability, benefits, and challenges of
video consulting: A qualitative study in primary care. Br ] Gen Pract. 2019;69:e586-94. Medline:31160368 doi:10.3399/bjg-
ploX704141

16 Dorsey ER, Topol EJ. State of telehealth. N Engl ] Med. 2016;375:154-61. Medline:27410924 doi:10.1056/NEJMral601705

17 Poppas A, Rumsfeld JS, Wessler JD. Telehealth is having a moment: Will it last? J Am Coll Cardiol. 2020;75:2989-91. Med-
line:32475633 doi:10.1016/j.jacc.2020.05.002

18 Chang MH, Moonesinghe R, Truman Bl Telehealth Availability and Usage Among Medicare Beneficiaries During the COVID-19
Pandemic, October and November 2020. J Public Health Manag Pract. 2022;28:77-85. Medline:34654021 doi:10.1097/
PHH.0000000000001448

19 Lame M, Leyden D, Platt SL. Geocode maps spotlight disparities in telehealth utilization during the COVID-19 pandemic in
New York City. Telemed J E Health. 2021;27:251-3. Medline:32857682 doi:10.1089/tmj.2020.0297

20 American Community Survey (ACS). United States Census Bureau. Accessed Nov 15, 2020.

21 Narcisse MR, Andersen JA, Felix HC, et al. Factors associated with telehealth use among adults in the United States: Findings
from the 2020 National Health Interview Survey. ] Telemed Telecare. 2022 Jul 26:1357633X221113192. Medline:35892167
doi:10.1177/1357633X221113192

22 Harju A, Neufeld J. Telehealth Utilization During the COVID-19 Pandemic: A Preliminary Selective Review. Telemed Rep.
2022;3:38-47. Medline:35720447 doi:10.1089/tmr.2021.0040

23 Lau KHV, Anand P, Ramirez A, Phicil S. Disparities in Telehealth use During the COVID-19 Pandemic. J Immigr Minor Health.
2022;1-4. Medline:35976473 doi:10.1007/510903-022-01381-1

24 United States Census Bureau. Quick Facts Omaha city, Nebraska; United States. https://www.census.gov/quickfacts/fact/table/
omahacitynebraska,US/PST045219. Accessed on December 16th, 2021.

25 Chung GS, Ellimoottil CS, McCullough JS. The Role of Social Support in Telehealth Utilization Among Older Adults in the
United States During the COVID-19 Pandemic. Telemed Rep. 2021;2:273-6. Medline:35720763 doi:10.1089/tmr.2021.0025

26 Sotzen JR, Stratman EJ. Geographic variability in rural patient internet connectivity when accessing telehealth services from
home: A retrospective analysis during the COVID-19 pandemic. ] Rural Health. 2022. Medline:35817579 doi:10.1111/jrh.12695

27 Choxi H, VanDerSchaaf H, Li Y, Morgan E. Telehealth and the Digital Divide: Identifying Potential Care Gaps in Video Visit
Use. ] Med Syst. 2022;46:58. Medline:35906432 doi:10.1007/s10916-022-01843-x

REFERENCES

43}
=
A
T Z
=<
Io—t
UO
[
<o
>
Ale)
&z O

www.jogh.org e doi: 10.7189/jogh.12.05051 9 2022 ¢ VOL. 12 « 05051


https://www.cms.gov/newsroom/press-releases/cms-takes-action-nationwide-aggressively-respond-coronav
https://www.cms.gov/newsroom/press-releases/cms-takes-action-nationwide-aggressively-respond-coronav
https://www.cdc.gov/coronavirus/2019-ncov/hcp/telehealth.html
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33196765&dopt=Abstract
https://doi.org/10.1001/jamainternmed.2020.5928
https://doi.org/10.1001/jamainternmed.2020.5928
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33882020&dopt=Abstract
https://doi.org/10.2196/26558
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32776780&dopt=Abstract
https://doi.org/10.7326/M20-3026
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34351865&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34351865&dopt=Abstract
https://doi.org/10.2196/29959
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34107542&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34107542&dopt=Abstract
https://doi.org/10.1055/s-0041-1730026
https://doi.org/10.26099/bvhf-e411
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30480716&dopt=Abstract
https://doi.org/10.1001/jama.2018.12354
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26305666&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26305666&dopt=Abstract
https://doi.org/10.1089/tmj.2015.0055
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33372974&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33372974&dopt=Abstract
https://doi.org/10.1001/jamanetworkopen.2020.31640
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30633674&dopt=Abstract
https://doi.org/10.1377/hlthaff.2018.05132
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26343551&dopt=Abstract
https://doi.org/10.1002/14651858.CD002098.pub2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31160368&dopt=Abstract
https://doi.org/10.3399/bjgp19X704141
https://doi.org/10.3399/bjgp19X704141
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27410924&dopt=Abstract
https://doi.org/10.1056/NEJMra1601705
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32475633&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32475633&dopt=Abstract
https://doi.org/10.1016/j.jacc.2020.05.002
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34654021&dopt=Abstract
https://doi.org/10.1097/PHH.0000000000001448
https://doi.org/10.1097/PHH.0000000000001448
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32857682&dopt=Abstract
https://doi.org/10.1089/tmj.2020.0297
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35892167&dopt=Abstract
https://doi.org/10.1177/1357633X221113192
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35720447&dopt=Abstract
https://doi.org/10.1089/tmr.2021.0040
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35976473&dopt=Abstract
https://doi.org/10.1007/s10903-022-01381-1
https://www.census.gov/quickfacts/fact/table/omahacitynebraska,US/PST045219
https://www.census.gov/quickfacts/fact/table/omahacitynebraska,US/PST045219
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35720763&dopt=Abstract
https://doi.org/10.1089/tmr.2021.0025
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35817579&dopt=Abstract
https://doi.org/10.1111/jrh.12695
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35906432&dopt=Abstract
https://doi.org/10.1007/s10916-022-01843-x

