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Discussion Points

Status of telehealth use during COVID-19

Geographic patterns of in-person and telehealth visits 
during the COVID-19 pandemic

Telehealth’s potential to address and exacerbate disparities 
in access to care

Associations of provider access with demographic and 
socioeconomic factors overall and in patients with diabetes



HHS Telehealth Definition: use of electronic information 
and telecommunication technologies to provide care 
when the patient and provider are not in the same place 
at the same time

Prior to COVID-19 pandemic: video visits were 
reimbursable by CMS when they occurred in a designated 
rural site at an originating site such as a hospital or clinic. 

After PHE in spring 2020, home was recognized as place 
of service and rural stipulation was removed

Background

https://telehealth.hhs.gov/patients/understanding-telehealth/
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Telehealth visit by Provider specialty

Counselor - Mental Health
6%

Dermatology
2%

Endocrinology
5%

Family Medicine
15%

Gastroenterology
2%

Internal Medicine
10%

Neurology
6%

Nurse Practitioner
5%

Other or Unspecified
30%

Physician Assistant
5%

Psychiatry
8%

Psychology
3%

Rheumatology
3%

Telehealth Visits in April 2020 by Provider Specialty



Studies from early phase of the pandemic 
identified disparities in Telemedicine

Ebery et al., 2020



Telehealth and Health Disparities

• Studies from the early phase of the COVID-19 pandemic 

suggested that older age, non-English speaking status, rural 

status, Black or Asian race, Hispanic ethnicity and lower SES had 

lower rates of video visits.

• Other studies reported that Hispanic patients and low-income 

group had the largest percentage increase in telehealth utilization 

in response to the COVID-19 pandemic.

• While telehealth has the ability to improve access to care, there is 

also concern about widening already existing health disparities.

Ebery et al., 2020, Hsiao et al., 2021, Qian et al., 2021



• Were established patients more or less 
likely to have a visit during COVID, 
relative to the period just before COVID?

• Did patients who did or did not utilize 
telehealth during the COVID period 
differ?

Research Questions



• Were established patients with DM more 
or less likely to have a visit during the 
COVID period, relative to the period 
before COVID?

• Did established patients with DM differ 
in terms of A1c outcomes (< 8.0% or > 
9.0%) between the COVID and Pre-
COVID periods?

Research Questions (cont.)



Study Design : Retrospective Analyses

Data Source:  Nebraska Medicine EHR 
Data (deidentified)

Mar 2017-Mar 2021

Methods



• Had at least one ambulatory visit associated 
with a provider at Nebraska Medicine

• Between 3/16/2017 and 3/15/2021

Inclusion Criteria



Basic Demographics:

Age, Sex, Race, Ethnicity, Zip code

ACS Census Data Associated with Zip Code:

Median income, % households with Internet

Clinical Characteristics:

Diabetes Status, A1c 

Clinic Visit Characteristics:

In-person, Telehealth, ED, IP, Insurance

Variables Collected



Cohorts Identified by COVID & 
Pre-COVID Time Periods

Pre-COVID Period

Start:

Mar 16, 2019

End:

Mar 15, 2020

COVID Period

Start:

Mar 16, 2020

End:

Mar 15, 2021

Observation Period

Observation Period



Cohorts Identified by COVID & 
Pre-COVID Time Periods

Pre-COVID Period

Start:

Mar 16, 2019

End:

Mar 15, 2020

1 year prior2 year prior

End:

Mar 15, 2019

Start:

Mar 16, 2017

COVID Period1 year prior2 year prior

Established Patients: at least 1 outpatient

visit in establishment period

Start:

Mar 16, 2020

End:

Mar 15, 2021

End:

Mar 15, 2020

Start:

Mar 16, 2018

Establishment Period

Establishment Period

Observation Period

Observation Period

New Patients: at least 1 outpatient visit in

observation period but none in establishment

period.



Diabetes Cohort Also Identified

Pre-COVID Period

Start:

Mar 16, 2019

End:

Mar 15, 2020

1 year prior2 year prior

End:

Mar 15, 2019

Start:

Mar 16, 2017

COVID Period1 year prior2 year prior

Start:

Mar 16, 2020

End:

Mar 15, 2021

End:

Mar 15, 2020

Start:

Mar 16, 2018

Establishment Period

Establishment Period

Observation Period

Observation Period

Established Diabetes: At least 1 outpatient visit and diabetes

mellitus (DM) in problem list during the establishment period



Multiple visits from one patient in a timeframe were 
summarized into a single observation per timeframe

• E.g. Had 4 visits, at least one Telehealth visit

Characteristics were taken at their last visit in established 
period (or first in period of interest if new patient)

• E.g. Insurance used at last visit in established 
period

Many patients were in both established periods, or both 
periods of interest, and thus analyses comparing different 
time periods may not have independent data.

Data Processing



Mutually Exclusive Group Comparisons

• Chi-square, independent samples t-tests

• Logistic Regressions, with 95% CIs

Non-Mutually Exclusive Group Comparisons

• Descriptive Statistics

• General Estimating Equations, with 95% CIs

Maps

• Rates calculated within zip codes

• Inverse Distance Weighted Interpolation

Statistical Methodology



Results Related to 
All Patients



Established 
Patients

• Pre-COVID: N=128,598

• COVID: N=125,855

New Patients

• Pre-COVID: N=65,068

• COVID: N=53,973

Results – Cohort Size



Research Questions
All patients seen in periods of interest

• Established patients

• New Patients

Did patients seen in the COVID period 
differ from those seen in the Pre-COVID 
period?

Statistics: Descriptive, Chi-Square, T-tests



Characteristic Pre-COVID 

(n=128,598)

COVID

(N=125,855)

Mean (sd) age (years) 49.3 (21.3) 50.1 (20.8)

Female Gender (%) 59.1% 59.3%

Insurance Status (% commercial) 49.4% 49.0%

Non-White race (%) 17.7% 17.5%

Mean (sd) of zip-code median income $67,849 (22,797) $68,116 (22,840)

Urban w/in 30 miles (%) 71.2% 72.5%

Average (sd) zip-code internet access 87.7% (6.8) 87.8% (6.8)

Key Demographics

Established Patients by Period*

*Cohorts not mutually exclusive – no statistical comparison made



Characteristic Pre-COVID

(N=65,068)

COVID

(N=53,973)

Mean (sd) age (years)* 40.4 (22.1) 41.0 (21.6)

Female Gender (%) 54.3% 54.2%

Insurance Status (% commercial)* 56.8% 54.9%

Mean (sd) of zip-code median income* $67,981 (23,245) $67,457 (23,240)

Non-White race (%)* 19.2% 19.5%

Urban w/in 30 miles UNMC* 65.0% 67.2%

Average (sd) zip-code internet access* 87.7% (6.9) 87.6% (6.9)

Key Demographics
New Patients by Period

*p<.05 between time periods – for mean or distribution of categorical responses 



Research Questions
All patients seen in established period

• Established patients only

Were patients seen in the established 
period prior to COVID less likely to have 
a visit during the COVID period relative to 
patients in the Pre-COVID period? 

Statistics: Maps, General Estimating Equation



Proportion of Established Patients 
with Provider Visit(s): In-Person or 
Telehealth

Pre-COVID Visits COVID Visits 

Of all patients from Pre-COVID establishment 

period, percent seen in Pre-COVID period

Of All Patients from COVID establishment 

period, percent seen in COVID Period

Note: White star indicates main Nebraska Medicine Campus. Maps were created based on data summarized at the zip code 

level. Centroids of zip codes were used for inverse distance weighting interpolation to generate estimated surfaces. For maps of

percentages, zip-codes with denominators less than or equal to five were excluded 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 percentage areas around it.

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



Any Visit in Period – Est Pts



Research Questions
All patients seen in period of interest

• Established patients

• New patients

Did patients with a telehealth provider 
visit during the COVID-period differ from 
those with only in person visits?

Statistics: Logistic Regression



In-Person vs Telehealth 
Provider Visits

*> 99% of new & established patients had only In-Person visits in the pre-covid  period.

0%

20%

40%

60%

80%

100%

Column2 Established (n=125,855) New (n=53,973)

Both

All Visits Telehealth

All Visits In-Person

COVID Period

Pre-COVID Period*    

Distribution of Visits by Type for Established and New Patients



Proportion of Patients with at Least 1 
Telehealth Visit During COVID Period

Established Patients New Patients

Percent of established patients seen in COVID 

period with at least 1 telehealth visit

Percent of new patients seen in COVID period 

with at least 1 telehealth visit

Note: White star indicates main Nebraska Medicine Campus. Maps were created based on data summarized at the zip code 

level. Centroids of zip codes were used for inverse distance weighting interpolation to generate estimated surfaces. For maps of

percentages, zip-codes with denominators less than or equal to five were excluded 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 percentage areas around it.

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



Telehealth Visit – Established Pts



Telehealth Visit - New Pts



Results Related to 
Patients with Diabetes



Established 
Diabetes Patients*

• Pre-Covid: N=30,871

• COVID: N=32,500

Results – Cohort Size

*Patients with diabetes diagnosis in the establishment 

period



Research Questions
All DM patients seen in established period

• Patients seen in the established period

Did patients with DM seen in the COVID 
period differ from those seen in the Pre-
COVID period?

Statistics: Descriptive, Chi-Square, T-tests



Characteristic Pre-COVID

Established 

Period 

(n=30,871)

COVID

Established 

Period

(N=32,500)

Mean (sd) age (years) 60.9 (15.8) 61.0 (15.7)

Female Gender (%) 54.4% 54.1%

Insurance Status (% non-commercial) 65.1% 65.4%

Non-White race (n, %) 22.2% 22.2%

Mean (sd) of zip-code median income $63,777 (20,743) $64,093 (20,852)

Urban w/in 30 65.9% 67.0%

Key Demographics

Patients with Diabetes seen in the Established Period by Period*

*Cohorts not mutually exclusive – no statistical comparison made



Research Questions
Patients with DM seen in established period

Did access to care differ between the 
COVID and Pre-COVID period for 
previously established patients with 
DM?

Statistics: General Estimating Equation
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Pre-COVID (n=30,871) COVID (N=32,500)

All In-Person Visit 1+ Telehealth +/- an In-Person Visit No Provider Visit

In-Person vs Telehealth 
Visits – Diabetes Cohort

Distribution of Visits by Type for Previously Established Patients with Diabetes

Pre-COVID and COVID groups not mutually exclusive



Any Visit - DM cohort



Research Questions
Established patients with DM seen in period

• A1c < 8.0%

• A1c > 9.0%

Did glycemic control differ between the 
COVID and Pre-COVID period for 
established patients with DM?

Statistics: General Estimating Equation
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A1c Test

Pre-COVID (n=30,871) COVID (N=32,500)

Diabetes Quality Measures 
during Observation Period

Proportion of Previously Established Patients with Diabetes

Pre-COVID and COVID groups not mutually exclusive
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Any A1c >9.0% Any A1c <8.0%

Pre-COVID (n=12,888) COVID (N=12,518)

Diabetes Quality Measures 
during Observation Period

Established Patients with Diabetes Who Had A1c in Period of Interest

Pre-COVID and COVID groups not mutually exclusive

AOR for COVID Period: 0.91 

(95% CI: 0.87, 0.96)

AOR for COVID Period: 0.97 

(95% CI: 0.92, 1.02)



• Retrospective single academic healthcare 
system study

• Differences in subspeciality care were not 
addressed

• We did not study differences between telephone 
vs video visits

• Direct patient outcomes were not studied

Limitations and Future 
Opportunities



Conclusions

Telehealth accounted for up to 30% of ambulatory 
care provider visits during the COVID period

Patient demographics and geographics were similar 
between periods, but the proportion with a provider visit 
of any type was lower during the COVID period.

Among new patients, telehealth was utilized more by 
patients who did not live in Omaha.

Patients from zip codes with lower median incomes had a 
higher odds of utilizing telehealth within both new and 
established patients.



Disparities related to telehealth included: older age, 
uninsured status, minority race/ethnicity, & non-
English speakers

Despite having a lower odds of having a visit during the 
COVID period, established patients with DM who had 
their A1Cs measured during the COVID period did not 
have a significantly higher odds of having an A1c over 
9.0%.

Overall, further studies and policies are needed to 
address health inequities in telehealth

Conclusions



Thank you!
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