METHODS

Demographic Disparities in Video Visit Telemetry:
Understanding Telemedicine Utilization

Daniel Stein, MS; Mark L. Moubarek, MD; Jeffrey Fine, MPH; Jeffery Wajda, DO; and Mark Avdalovic, MD

elehealth visits are now an accepted and rapidly growing
method of health care delivery. Although in-person visits will
remain an essential part of health care, some study findings
have suggested that one-third of current medical encounters poten-
tially could be delivered through telehealth.! Increased telehealth
adoption has been driven by advances in policy, tools, and external
factors such as the COVID-19 pandemic.? Many published studies
indicate no difference in telehealth visit outcomes compared with
traditional clinical settings,’ although the majority of studies that
provide evidence for outcome parity were narrowly focused on specific
well-defined conditions, clinical situations, and patient populations.*
Results of recent studies have shown disparities in telehealth
utilization, finding that telehealth overall is less likely to be used
by certain populations. Moreover, video telehealth is also less likely
to be used compared with audio-only telehealth among certain
populations.>® Digital health equity issues can therefore present
as both an underutilization of telehealth visits overall and an over-
reliance on audio-only visits when video visits would be possible
if proper preparation and support were provided. The clinical and
demographic features associated with telehealth visit failure or
connection difficulty were not known previously.

Objectives

Recognizing this emerging disparity in the completion of telehealth
visits, UC Davis Health in the Sacramento area of California launched
an electronic health record (EHR)-integrated scheduled telehealth
video visit (STVV) platform, ExtendedCare from ExtendedCare
Solutions. This software offers functionality to collect and analyze
video telemetry, allowing for precise identification of connection
failure cause. Additionally, to maximize clinical quality, workflows
were designed to offer video telehealth first, rather than audio-only, as
the primary option for patients wanting a remote visit. Supporting this
policy, the information technology department established patient
preparation instructions and a patient self-test environment to allow
testing prior to the visit. Additionally, real-time technical support
for troubleshooting video or, if troubleshooting was unsuccessful,
rescheduling the visit as an audio-only telephone visit was made

ABSTRACT

OBJECTIVES: To investigate demographic disparities in
failed episodes of telemedicine utilization. The primary
hypothesis was that certain demographic groups, including
older adults and specific racial or ethnic groups, would
experience disparate amounts of failed video visits.

STUDY DESIGN: A retrospective review was conducted
using electronic health record-integrated scheduled
telehealth video visit telemetry data gathered for all
video visits at a California academic health center from
September 1, 2020, to November 30, 2020. For each visit,
we collected demographics including age, sex, ethnicity,
primary language, and race.

METHODS: Outcomes were categorized as successful or
failed based on review of telemetry data. Successful visits
were defined as simultaneous connections and completion of
video visit, whereas failed visits were defined as provider-
reported failure or lack of simultaneous connections for the
telemedicine visit. Binomial generalized logistic regression
using a generalized estimating equation approach was
used to assess the impact of demographic factors on video
visit success. Of 47,065 scheduled telemedicine video

visits, telemetry data were available for 30,996; the 16,069
visits excluded from the study were due to no-shows,
cancellations, or a nonintegrated solution being utilized.

RESULTS: Of 30,996 visits included in the study, 27,273
were successfully completed. Analysis of the 3723 failed
visits revealed that older adults and African American/Black
patients were more likely to experience failed video visits,
with ORs of 2.02 and 1.56, respectively.

CONCLUSIONS: This study highlights the significant
demographic disparities in failed video visit occurrence
caused by technical failure as demonstrated by telemetry
data. These findings highlight the need for targeted
interventions and opportunity for improved outcomes.
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METHODS

TAKEAWAY POINTS

ExtendedCare, a third-party video visit
platform that is fully integrated with the
Epic Systems Inc EHR, was utilized for video

A stratified analysis of telehealth video visit telemetry data reveals higher failure rates among

older adults and African American/Black individuals. Enhanced technical support, patient
preparation, and risk assessment tools are recommended to mitigate these disparities and

improve digital health equity.

visits. This software allows patients to test
their computer, device, webcam, microphone,
internet connection, and speaker in prepara-

» Older adults were 102% more likely than adults younger than 65 years and African Ameri-

can/Black individuals were 56% more likely than individuals of other races to experience

telehealth video visit failures.

» Anindividual's sex or primary language did not significantly affect video visit outcomes.
» Enhanced technical support and patient preparation can improve visit success rates.
» Developing a risk assessment tool can help identify and support patients at higher risk for

technical difficulties.

available to patients. Along with telehealth telemetry, demographic
information such as age, sex, ethnicity, primary language spoken,
and race was captured for each visit. Our primary hypothesis was
that canceled/no-show visits, failed visits, and conversion to audio
visits would be more common in a distinct cohort of patients.
Beyond this, we hoped to identify in the telemetry data specific
failed video visit scenarios that would inform future education,
technical optimizations, and research.

Study Design

This was a retrospective review of video visit telemetry data and
EHR appointment information for STVVs across UC Davis Health
between September 1, 2020, and November 30, 2020. Demographic
information included age, sex, ethnicity, primary language spoken,
and race for each visit.

tion for the STVV and take appropriate action
if issues are identified. The stored test data
and visit data from each EHR encounter were
available for analysis using reporting tools
and dashboards. Detailed network and device
telemetry was available for each STVV, and root
cause analysis was performed for questionable
visits. Combining traditional EHR data with
video connection telemetry for each visit gave us the ability to
determine the outcome of STVVs more accurately than relying solely
on reported outcomes or billing codes and, more importantly, gave
us insight into the reasons for various outcomes.

METHODS

Detailed device and network telemetry is available to the support
team for review after any visit that has been flagged for investigation.
The support team investigation was categorized by the authors
into 3 main visit outcome groups (video, failed, and excluded), as
shown in the Figure. Each outcome can be uniquely identified by
data stored in the EHR, which include video connection telemetry.
Areportwas created and run daily with visit counts for each outcome.
The reporting criteria used to identify each outcome were created

FIGURE. Breakdown of Detailed Outcomes for Every Scheduled Encounter September 1-November 30, 2020, and the Associated Outcome Group?®

Video telemetry available

30,996

65.9%
Scheduled video visits
47,065
100%

Excluded

16,069

34.1%

Missed connection

—— 245
Completed video connection ~ 6.58%
21,273 No provider connection
88.0% — 437
17.11%
No-show but patient active in system
] — 238
Failed 6.39%
I 3723 .
12.0% Changed to telephone visit
2094
. . 24%
Nonintegrated solution used 56.24% .
B 4278 Provider documented “failed video” in note
9.1% — 509
13.67%
No-show
I 3527
7.5%
Canceled
8264
17.6%

2Each column of percentages is a breakdown of the preceding percentage.
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so thata given visit could have only 1 outcome.
Data were collected by running the outcome
report with demographic variables over all
STVVs in the study time range.

We studied all STVVs for our patient popula-
tion. Visits occurred for patients ranging in age
from O to 105 years. Patients’ demographics
were verified as part of the standard registration
process. Age was dichotomized as younger than
65 years or 65 years or older. Sex was defined as
either male or female, as those in the groups
defined as nonbinary or unknown did not have
sufficient frequency data for analysis. Ethnicity
was categorized as not Latino/Hispanic, Latino/
Hispanic, or declined to state. Primary language
was categorized as English or other. Race was
categorized as White, African American or Black,
Asian, other, or declined to state.

The primary outcome was video call
outcome, which could be either successful
or failed. A binomial generalized logistic
regression estimated through a generalized
estimating equation (GEE) approach was used
to evaluate differences in outcomes among

Demographic Disparities in Video Visit Telemetry

TABLE 1. Video Visit Outcomes

Percent
of failed
visits

Percent of total
scheduled visits
(N=47,065)

Outcome

Outcome group

Frequency

Completed with simultaneous

. . Video 27,273 58.0% -
video connection
Missgd lco'nnection:lTelemetr'y shows both 245 0.5% 6.58%
parties joined, but times don’t overlap.
No provider connection: Telemetry shows
patient connection, but there was no 637 1.4% 17.11%
provider connection.
No-show but patient was active in Failed
system; telemetry shows patient activity 238 0.5% 6.39%
in system near time of visit
Changed to audio-only telephone visit 2094 4.4% 56.24%
Provider docurnented “failed video” 509 1% 13.67%
SmartPhrase in note.
Completed without t.elemetry: 4278 9.1% _
Nonintegrated solution used?
T -show: No-sh tat ithout 7.5%

rue no-s Aow oAsA ow status withou Excluded 3527 o _
recent patient activity
C led: Appoint t led priort

anceled: Appointment canceled prior to 8264 17.6% _

scheduled video visit start time

2In cases in which a nonintegrated solution was used, no telemetry was available, so these 4278
visits were excluded from further analysis because the outcomes could not be determined using this
reporting mechanism.

demographic characteristics, specifically age,

sex, ethnicity, primary language spoken, and

race. A GEE approach was used to account for potential correlations

of outcomes within patient and within provider. An independent

correlation structure was assumed for the working correlation

matrix. Because this analysis was exploratory, all demographic

variables, excluding primary language, were used in the multivari-
able binomial generalized logistic regression through a similar
GEE approach. Primary language was not included because 40%

of the video calls did not have one reported. All analyses were

performed using PROC GEE in SAS 9.4 (SAS Institute Inc). All tests

were 2-sided, and P values less than .05 were considered statisti-
cally significant. This study was approved by the UC Davis Health

Institutional Review Board.

A secondary outcome was using visit telemetry to further stratify
failed visits into detailed failed scenarios. Because the volume of each
individual detailed failure scenario was so small, significantly more
data would be required to analyze these and determine significant
relationships than are available in this study.

RESULTS

UC Davis Health providers scheduled 47,065 unique telehealth
video visits between September 1, 2020, and November 30, 2020.
Telemetry data were available for 30,996 visits; of those, 27,273 (87.99%)
were completed, with EHR data and video telemetry indicating a
simultaneous video connection established between provider and
patient. A total of 3723 visits (12.01%) were listed as failed STVVs.

In an effort to understand the technical hurdles that may lead to
audio-only telephone encounters having a lower rate of no-show or
canceled events, distinct video visit outcome events were analyzed.
These are outlined in the Figure and Table 1.

Completed Visits

Table 2 captures the baseline characteristics of each patient per
included individual STVV during the study period. A total 0f 19,141
(61.8%) encounters were with female patients, and 11,833 (38.2%) were
with male patients. Regarding self-identified ethnicity, 3722 (12.4%)
encounters were with Hispanic/Latino patients, 1149 (3.8%) were
with patients who declined to state their ethnicity, and 25,162 (83.8%)
were with patients who were not Hispanic/Latino. The majority of
encounters (20,379 [68.1%]) were with patients who self-identified
as White; the remaining encounters were 2005 (6.7%) with African
American/Black patients, 2378 (7.9%) with Asian patients, 1121 (3.7%)
with patients who declined to state their race, and 4060 (13.6%) with
patients of other race. Nearly every encounter (19,418 [97.4%]) had
the individual’s primary language listed as English. Approximately
one-fourth of the encounters (8868 [28.6%]) were listed as with a
patient 65 years or older.

Failed: Video Visits That Did Not Connect as Planned

Univariate analyses were performed to determine which demographic
variables predicted failure of a video visit. Table 3 shows the results
of univariate analyses for demographic characteristics in relation to
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TABLE 2. Baseline Demographic Characteristics of Study Population

(N=30,99¢)

Characteristic n %

Ethnicity
Declined to state 1149 3.8
Hispanic/Latino 3722 12.4
Not Hispanic/Latino 25,162 83.8
Missing 963

Sex
Female 19,141 61.8
Male 11,833 38.2
Missing 22

Primary language
English 19,418 97.4
Other 521 2.6
Missing 11,057

Race
African American/Black 2005 6.7
Asian 2378 7.9
Declined to state 1mM21 3.7
Other 4060 13.6
White 20,379 68.1
Missing 1053 —

Age in years
<65 22,128 7.4
265 8868 28.6

failure of video visit. Older patients had higher odds of a video failure,
as did those who self-reported their race as African American/Black
compared with those who self-reported their race as White. Those
who self-reported their race as Asian had lower odds of video failure
than those who self-reported their race as White. No significant
differences could be seen in the outcome of the video visit based
on self-reported ethnicity, sex, or primary language spoken.
Overall, 12.01% of visits were considered failed. These included
visits explicitly flagged by providers as failed, visits for which
telemetry exists but there was no indication of a simultaneous
connection, and visits changed to audio-only telephone encounters
after a video connection attempt. Excluded from failure analysis
were visits canceled, visits no-showed with no technical evidence
of a connection attempt, and visits completed with an alternate
modality for which telemetry was not available. Results seen in
Table 4 show that after adjusting for other baseline demographic
variables, patients older than 65 years were 102% more likely to
have an outcome of failed rather than a completed video visit than
those younger than 65 years (95% CI, 1.87-2.17). Those who were
African American/Black were 56% more likely to have an outcome
of a failed video visit than those who were White (95% CI, 1.37-1.78).
Those who were Asian were 19% less likely to have an outcome of
failed video visit than those who were not Asian (95% CI, 0.70-0.94).

TABLE 3. Univariate Binomial Generalized Logistic Regression of Each
Individual Demographic Variable Predicting Failed Visit vs Completed Visit

Demographic variable OR 95% CI P
Sex: female vs male 0.98 0.91-1.06 b4
Language: other vs English 1.04 0.77-1.40 .78
Age: 265 vs <65 years 1.99 1.85-2.14  <.0001*
Race: African American/Black vs White 1.46 1.29-1.66  <.0001*
Race: Asian vs White 0.73 0.63-0.85  <.0001*
Race: declined to state vs White 0.88  0.72-1.08 22
Race: other vs White 1.08 0.98-1.20 A3

*P<.05.

TABLE 4. Multivariable Binomial Generalized Logistic Regression OR
for Each Demographic Comparison Variable Predicting Failed Visit vs
Completed Visit

Demographic OR 95% CI P
Age: 265 vs <65 years 2.02 1.87-2.17  <.0001*
Sex: female vs male 0.99 0.93-1.08 .98

Ethnicity: declined to state

0.91-1.56 .21
vs not Hispanic/Latino

Ethnicity: Hispanic/Latino

1.02-1.31 .02*
vs not Hispanic/Latino

Race: African American/Black vs White 1.56 1.37-1.78  <.0001*
Race: Asian vs White 0.81 0.70-0.94 .007*
Race: declined to state vs White 0.86 0.65-1.13 .28

Race: other vs White 1.12 0.99-1.26 .07

*P<.05.

Those who were Hispanic/Latino were 16% more likely to have an
outcome of failed video visit than those who were not Hispanic/
Latino (95% CI, 1.02-1.31).

DISCUSSION

The COVID-19 pandemic provided a catalyst for the rapid expansion
of the use of telehealth. Health systems all over the world created
workflows to accommodate a telehealth platform for continued
access to health care. These telehealth encounters were primarily
delivered as scheduled visits conducted either via audio only or
with both audio and video. As the pandemic persisted, appropriate
concern was raised about equal opportunity and access for patients
to receive health care when utilizing a telehealth platform and that
these 2 methods of connecting may not be equal.

Telehealth has proven valuable in increasing access to medical
care via reduction of no-show rates,” but unfortunately, studies have
highlighted the disparities that appear to be associated with access
utilizing a telehealth modality. One early study from a tertiary care
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center evaluated the patterns of successful clinic appointments for
148,402 unique patients. The researchers identified that age, race,
primary language, and household income were all independently
associated with likelihood of success with a telehealth encounter.
Additionally, they identified that age older than 75 years, female
sex, African American/Black race, Latinx ethnicity, and household
income below $50,000 were independently associated with choosing
audio-only telephone over video-based telehealth.® A similar
pattern was reported by researchers from Oregon, who identified
that older patients, non-English speakers, and African American/
Black patients preferred audio-only telephone visits to video-based
telehealth.® Moreover, some study findings have suggested that
health care staff may develop a bias toward certain populations
who successfully complete telehealth visits.’

Building on this reported research, our team elected to evaluate
whether disparities exist at the level of technical success STVVs.
Although other studies, as pointed out earlier, have established
the potential for varied utilization of telehealth among distinct
cohorts of patients, no study has been conducted to evaluate the
success rate of video visits from a technical standpoint. Utilizing
the unique advantage of the UC Davis Health video visit platform,
our team was able to identify specific technical events during the
time of avideo visit and analyze the distribution of these technical
events among our diverse patient population. Our investigation
identified with univariate analysis that age followed by African
American/Black race had the highest odds of a technical failure,
whereas female patients and Asian patients were more likely than
others to have successful video visits. In multivariate analysis,
Latino ethnicity was also additionally identified as a risk factor for
video visit technical failure.

Limitations

This study is focused on the population of patients who chose a
video visit and then subsequently completed it or had technical
difficulties. As such, there is selection bias in this study, which may
help to explain why language did not bear out to be a significant
factor. Simply, a non-English-speaking patient may have chosen
to not have a video visit. Additional research on the patterns of use
of video visits may be helpful to understand some of the specific
factors that may lead to a technical failure, including connectivity,
digital technology aptitude and familiarity, and preparation for the
video visit encounter.

CONCLUSIONS

Using video visit telemetry to understand the patterns of failure
can support more targeted interventions to improve the quality
and success of telehealth visits. For instance, missed connections
can be prevented by enhancing status updates and communication
with patients as they wait for providers who may be running late.
In addition, patients who have video visits converted to phone
visits can be flagged for follow-up and testing to ensure they have

Demographic Disparities in Video Visit Telemetry

successful video visits in the future. Having access to technical
success data correlated to demographics, as in this study, can target
these interventions to have the greatest impact.

Future research on telehealth should make use of telemetry
where possible to identify not just the failure of telehealth visits but
also the causes of that failure, including factors such as language,
access to reliable broadband, and comfort with technology devices.
Alarge set of data should be able to identify, for instance, whether
missed connections or no provider connections are significantly
more likely for demographic subgroups. Such a finding could shed
light on biases in process while excluding from consideration the
much more common explanation of “technical limitations” of certain
populations. This would allow for targeted interventions as well as
monitoring effectiveness of interventions stratified by demographic.

A second area of future research should be to develop a risk assess-
ment tool for identifying a priori the potential for technical failure
and intervening ahead of visits to help ensure success. Such a tool
could be deployed not only to improve the rates at which patients
successfully complete video visits but also to proactively identify
patients for whom video is not an option. This could ensure that
the optimal modality is utilized and the best possible outcome is
achieved for each individual patient visit. |
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