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BACKGROUND: Prior studies have shown that cardiovascular disease (CVD) can be effectively managed through telehealth.
However, there are little national data on the use of telehealth in people with CVD or CVD risk factors. We aimed to determine
the prevalence of telehealth visits and visit modality (video versus audio-only) in people with CVD and CVD risk factors. We
also assessed their rationale and satisfaction with telehealth visits.

METHODS AND RESULTS: A nationally representative sample of 6252 participants from the 2022 Health Information National
Trends Survey 6 was used. We defined the CVD risk categories as having no self-reported CVD (coronary heart disease
or heart failure) or CVD risk factors (hypertension, diabetes, obesity, or current smoking), CVD risk factors alone, and CVD.
Multivariable logistic regression, adjusting for major sociodemographic factors, assessed the relationship between CVD risk
and telehealth uptake. The weighted prevalence of using telehealth was 50% (95% CI, 44%-56%) for individuals with CVD
and 40% (95% Cl, 37%—-43%) for those with CVD risk factors alone. Individuals with CVD had the highest odds of using any
telehealth (audio-only or video) (adjusted odds ratio [OR], 2.02 [95% CI, 1.39-2.93]) when compared with those without CVD
or CVD risk factors. Notably, 21% (95% Cl, 16.3%—-25.6%) of patients with CVD used audio-only visits (adjusted OR, 2.38 [95%
Cl, 1.55-3.64]) compared with patients without CVD or CVD risk factors.

CONCLUSIONS: In a nationally representative survey, there was high prevalence of any (video or audio-only) telehealth visits in
people with CVD, and audio-only visits comprised a significant proportion of telehealth visits in this population.
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telehealth. Before 2020, telehealth visits made

up <1% of visits across all specialties.! Since
the pandemic, telehealth visits have stabilized at
higher rates, with data from the 2021 National Health
Interview Survey showing that 37% of adults in the
United States had a telehealth visit in the preceding
12months.? The Consolidated Appropriations Act of

The COVID-19 pandemic led to increased use of

2023 has extended telehealth flexibilities for Medicare
patients until December 31, 2024, allowing for contin-
ued reimbursement of telehealth services, defined as
real-time communication between a patient and health
care provider.® Currently, through the Consolidated
Appropriations Act, many audio-only telehealth ser-
vices are provisional in nature, whereas behavioral and
mental health audio-only visits will be permanently part
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CLINICAL PERSPECTIVE

What Is New?

e Patients with cardiovascular disease were
more likely to use telehealth visits compared
with those without cardiovascular disease, with
~b50% of patients with cardiovascular disease
reporting using a telehealth visit (video or audio-
only) in the past year.

e Approximately one-fifth of participants with car-
diovascular disease had audio-only visits, sug-
gesting that this is an important modality for
patient access.

What Are the Clinical Implications?

e Telehealth provisions put in place during the
COVID-19 public health emergency have only
been extended through December 31, 2024,
and only allow audio-only visits temporarily,
suggesting patients may lose access to care if
these policies are not extended.

Nonstandard Abbreviations and Acronyms

HINTS Health Information National Trends
Survey

of the physician fee schedule and Medicare telehealth
policy.®

Cardiovascular disease (CVD) is highly prevalent,
with >40% of the US population having CVD, and it
is projected that both prevalence and cost of care for
patients with CVD will increase in the coming decade.*
CVD, such as heart failure and coronary artery dis-
ease, along with CVD risk factors, such as hyperlipid-
emia, hypertension, and diabetes, have been shown
to be effectively managed via telehealth, which incor-
porates both remote clinician visits along with remote
patient monitoring.5~" With the onset of the pandemic
and the increasing role of telehealth for management of
CVD and risk factor modification, the American Heart
Association published a scientific statement reviewing
the effectiveness of telehealth in CVD.8 Given wide rec-
ognition that CVD disproportionately affects those who
are older, from racial and ethnic minority groups, and
of low socioeconomic status, care must be taken for
telehealth to be delivered equitably to prevent exacer-
bation of the digital divide.®

Significant efforts have been made to study the
use of telehealth visits since the pandemic. Eberly
et al identified several patient groups (older patients,
Asian patients, and non-English-speaking patients)
with fewer telehealth visits in a large academic health
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center.'® In addition, among those with telehealth vis-
its, there are disparities in audio-only versus video
visits, with national data showing higher use of audio-
only visits in older, socioeconomically vulnerable, and
minority groups.!" Another study by Zachrison et al
showed that video participation in telehealth visits was
less likely in older adults, women, individuals of Black
race, and those with increased social vulnerability."
Within the field of cardiology specifically, there have
been disparities observed in the use of telehealth vis-
its in academic practices, with further disparities seen
in the use of video versus audio-only visits, includ-
ing among older patients, Black patients, and those
with limited English proficiency.’® In contrast, Yuan
et al were able to describe impacts of telehealth use
on cardiology practice patterns and follow-up testing
in the COVID-19 era and showed that minorities and
those with multiple cardiovascular comorbidities were
more likely to have telehealth visits.'* Single-institution
survey data of telehealth visit use for cardiology visits
in Kentucky have given early insights into CVD patient
satisfaction on communication and medical care pro-
vided during telehealth visits."®

However, despite this prior work and the rapid ex-
pansion of telehealth visits in the general population,
little is known about the uptake of telehealth visits
among patients with CVD at the national level, and the
modality of telehealth (audio versus video) used in this
patient population. Given the potential of telehealth
in improving the efficiency and effectiveness of CVD
management, it is important to understand the barriers
to the use of telehealth strategies in this population.

Using most recent data from the 2022 Health
Information National Trends Survey (HINTS) 6, we
sought to assess the prevalence and modality of tele-
health visits in individuals diagnosed with CVD and
those having CVD risk factors in a nationally repre-
sentative survey of the US population. Additionally, we
assessed participant rationale for telehealth visit selec-
tion, satisfaction with telehealth visits, and sociodemo-
graphic predictors of telehealth visits in this population
and the association of these factors with visit modality.

METHODS

The data that support the findings of this study are
available from the corresponding author on reason-
able request.

Data Source

This study uses the HINTS data, which is the largest na-
tionally representative survey of health technology use.
HINTS 6 was collected from March 7 to November 8,
2022, and is the first cycle to include questions about
telehealth.'’® The survey is sampled through a 2-stage
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stratified design in which a sample of addresses are
first chosen from a file of residential addresses, and 1
adult is chosen in each sampled household. The sam-
pling strata consist of 4 strata based on high (>34%
of the population are Hispanic ethnicity or Black race)
versus low minority strata, which is further stratified
by rural and urban geographic area. This ensures the
sampling of minority and rural strata at higher rates
to ensure a representative sample. Survey weights
are demographically calibrated using 2021 American
Community Survey estimates.

Analyses using the HINTS database met criteria for
nonhuman subjects’ research by an institutional review
board, and this analysis did not require review. This
cross-sectional study followed the Strengthening the
Reporting of Observational Studies in Epidemiology
reporting guidelines.

Study Population

We included the 6252 adult participants from HINTS 6.
Respondents were categorized as having CVD if they
answered yes to the survey question “Has a doctor or
other health professional ever told you that you had
any of the following medical conditions: a heart condi-
tion such as heart attack, angina, or congestive heart
failure?”'® The presence of CVD risk factors was de-
fined as having at least 1 CVD risk factor among survey
questions asking respondents about the presence of
hypertension, diabetes, or current cigarette smoking.
Obesity was also included as a risk factor and was de-
fined as a body mass index of at least 30 kg/m?.

Telehealth Measures
Telehealth use was assessed on the basis of the re-
sponse to “In the past 12months, did you receive
care from a doctor or health professional using tel-
ehealth?”'® A telehealth visit was defined as a “tel-
ephone or video appointment with a doctor or health
professional.” Response options included “(select
one): Yes, by video; Yes, by phone call (voice only with
no video); Yes, some by video and some by phone
call; and No telehealth visits in the past 12 months.” A
survey response with any 1 of the first 3 options was
considered positive for having a telehealth visit in the
prior 12 months. We classified respondents as having
video visits if they selected “yes, by video” or “yes,
some by video and some by phone call,” whereas
those who stated “yes, by phone call” as having
audio-only visits. Although telehealth as a term can
include both clinical visits and other forms of non-
clinical services, such as remote patient monitoring,
based on the definition used by the survey, we use
the term telehealth visit."

Other survey questions (Table S1) were used to as-
sess the reasons why a telehealth visit was or was not
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used, the primary reason for recent telehealth visits,
and participant experiences with their telehealth visits.

Statistical Analysis

Prevalence estimates and SEs were calculated using
national survey weighting and linearized Taylor se-
ries variance estimation, according to HINTS analyt-
ics recommendations.’® Demographic characteristics
were described as the weighted proportion among
the subpopulation without CVD or risk factors, those
with CVD, and those with CVD risk factors only. The
Pearson x? test was used to assess for differences be-
tween groups. We then determined telehealth use and
modality (video versus audio-only) for these groups
and further described demographic characteristics
based on modality.

We used multivariable regression to estimate the
odds and 95% CI of any telehealth visit (versus no
telehealth visit) in association with CVD risk category
(no CVD or CVD risk factors alone, CVD risk factors,
and CVD). We used binomial logistic models with 2
mutually exclusive indicator variables for telehealth
modalities based on participant survey response: (1)
audio-only visit group or (2) video visit group (those
with video visits only or a mix of video and audio vis-
its). For each telehealth modality group, we assessed
the odds of each modality versus no telehealth visit.
Additional variables were introduced into the model
in a stepwise manner: first, by adjusting for age and
sex, then by incorporating race, educational level, in-
come, and rurality, and then lastly including frequency
of provider visits over the preceding 12months.
Frequency of provider visits was defined in the survey
by the response to the survey question, “In the past
12months, not counting times you went to an emer-
gency room, how many times did you go to a doc-
tor, nurse, or other health professional to get care for
yourself?” To maintain predictive power, demographic
variables were collapsed into binary variables. The
Archer-Lemeshow goodness-of-fit test was used to
determine final model fit.

All analyses were conducted using Stata, version
151 (StataCorp, College Station, TX). All statistical
tests were 2 sided, with the level of statistical signifi-
cance set at a=0.05.

RESULTS

The HINTS survey from 2022 included 6252 par-
ticipants, representing 258.4million US adults. The
mean+SD age among these survey respondents
was 54.6+19.1 years. Women represented 51% of the
population-weighted estimate of respondents. A total
of 3480 participants, representing 135.7 million US
adults, had risk factors for CVD, self-reporting the
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presence of diabetes, hypertension, current tobacco
use, or a body mass index >30kg/m?. A total of 607
participants had a self-reported heart condition (CVD),
representing 18.9 million US adults.

Table 1 shows the weighted prevalence of demo-
graphic characteristics in the population without CVD
or CVD risk factors, those with CVD risk factors, and
those with CVD. Compared with those without CVD
or CVD risk factors, participants with CVD were more
likely to be aged >65years, men, of Black race, have
a lower educational level and household income,
and be from a rural region. Additionally, participants
with CVD reported increased health care use, with

National Patterns of Telehealth Visits in CVD

higher numbers of outpatient visits in the preceding
12months. Figure S1 provides additional data on the
weighted prevalence of CVD and CVD risk factors
across demographic groups.

Use of Telehealth Visits

A total of 2517 participants, representing a weighted
percentage of 39% (95% Cl, 37-41%) or 97.9 million US
adults, reported having either an audio or video tel-
ehealth visit in the 12 months before survey administra-
tion. In terms of telehealth modality, 27% of the total
weighted sample of respondents (95% Cl, 26%-29%)
had a video visit and 12% had an audio-only visit (95%

Table 1. Demographic Characteristics by Presence of History of or Risk Factors for CVD

CVD risk factors
Characteristic No CVD or CVD risk factors (n=1804) (n=3480) CVD (n=607) P value by x?
Age, y
18-34 39.1 (35.2-43.1) 17.9 (14.4-22.0) 5.7 (3.2-10.2) <0.001
35-49 25.6 (22.6-28.9) 26.1 (23.1-29.3) 121 (7.8-18.1)
50-64 23.1 (20.4-26.1) 30.3 (27.5-33.4) 28.2 (22.8-34.3)
>65 12.1 (10.5-14.0) 25.6 (23.7-27.6) 54.0 (47.2-60.8)
Sex
Women 51.5 (47.7-55.2) 51.8 (48.4-55.2) 39.3 (34.4-44.4) <0.05
Men 48.5 (44.8-52.93) 48.2 (44.8-51.5) 60.7 (65.6-65.5)
Race and ethnicity
Non-Hispanic White 63.7 (69.8-67.5) 58.9 (54.9-62.9) 67.4 (59.9-73.9) <0.001
Non-Hispanic Black 7.6 (5.9-9.3) 13.2 (11.5-14.9) 13.0 (9.4-17.9)
Hispanic 15.9 (13.1-19.4) 18.2 (15.8-20.8) 11.2 (7.8-15.9)
Non-Hispanic Asian 8.7 (6.7-11.3) 3.9 (2.4-6.2) 4.5 (1.6-11.9)
Non-Hispanic other* 4.0 (2.5-6.4) 5.8 (3.9-8.4) 3.9 (2.0-7.6)
Educational level
Less than high school 3.1 (1.9-4.9) 7.8 (6.2-9.8) 14.5 (9.9-20.7) <0.001
High school graduate 19.1 (16.0-22.7) 23.2 (21.0-25.8) 21.0 (16.4-26.6)
Some college 31.9 (27.7-36.3) 43.4 (40.6-46.4) 42.3 (35.8-49.0)
Bachelor’s degree or 45.9 (41.9-49.9) 25.3 (23.3-27.5) 221 (18.2-26.6)
more
Annual household income, %
<20000 9.8 (7.4-13.0) 156.3 (13.1-17.7) 241 (19.2-29.7) <0.001
20000 to <35000 7.4 (5.9-9.1) 13.6 (11.7-15.7) 10.7 (7.6-14.9)
35000 to <50000 9.7 (7.3-12.7) 12.9 (11.1-14.9) 15.5 (11.5-20.6)
50000 to <75000 18.9 (15.8-22.5) 18.2 (15.7-20.9) 17.0 (12.3-23.2)
>75000 52.1 (50.4-57.8) 39.9 (36.8-43.2) 32.7 (26.4-39.7)
Location
Urban 89.3 (88.9-91.3) 84.2 (81.8-86.3) 80.2 (74.9-84.7) <0.001
Rural 10.7 (8.6-13.1) 15.8 (13.7-18.1) 19.8 (156.3-25.1)
Frequency of provider visits
0 16.4 (13.6-19.5) 12.8 (10.8-15.1) 7.0 (4.5-10.8) <0.001
1-4 66.6 (62.9-70.2) 63.7 (60.8-66.6) 52.6 (46.3-58.7)
5-9 10.1 (8.1-12.5) 14.3 (12.4-16.9) 18.5 (14.9-22.7)
>10 6.9 (5.2-9.2) 9.1 (7.7-10.9) 21.9 (17.3-27.4)

Data are given as percentage of US adult weighted population (95% Cl). Demographic characteristics of the study population were compared between those
patients with no CVD or CVD risk factors, CVD risk factors alone, and CVD. P values were calculated using the x? test. CVD indicates cardiovascular disease.

*Other race includes Native American, Alaskan, Pacific Islander, and those who selected multiple races.

J Am Heart Assoc. 2024;13:e036475. DOI: 10.1161/JAHA.124.036475
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Cl, 11%—-13%). Prevalence of any telehealth visit among
participants with CVD (weighted percentage 50% [95%
Cl, 44%-56%)]) was higher than that in participants with
CVD risk factors only (40% [95% CI, 37-43%)]) or with-
out any CVD risk (36% [95% ClI, 32%-39%]). Of par-
ticipants with CVD, a weighted estimate of 29% (95%
Cl, 23%-36%), representing 5.4 million US adults, had
video visits and 21% (95% Cl, 16%—-26%), representing
3.8 million US adults, had audio-only visits (Table 2).

Demographic characteristics were compared in
patients with CVD or CVD risk factors according to
telehealth modalities (no telehealth visit, video, and
audio-only visit). In patients with CVD, there were no
differences in video versus audio-only telehealth vis-
its by age, sex, race, educational level, income, or fre-
quency of provider visits (Table S2). Compared with
participants without a telehealth visit, those with audio-
only visits tended to live in urban areas. In contrast, for
patients with CVD risk factors, a greater percentage
of patients with audio-only visits were aged >65years,
were White race, were at least high school graduates,
and had income >$75000 (Table S3).

In the entire cohort, having CVD was associated
with higher odds of having a telehealth visit. In multi-
variable regression modeling that adjusted for demo-
graphic factors and frequency of provider visits, those
with CVD risk factors had an odds ratio (OR) of 1.2 (95%
Cl, 0.98-1.55; P=0.076), whereas those with CVD were
twice as likely (OR, 2.0 [95% CI, 1.39-2.93]; P<0.001)
to report a telehealth visit compared with those with
no CVD or CVD risk factors. In the regression, other

Table 2. Use of Telehealth Visits in HINTS 6

National Patterns of Telehealth Visits in CVD

covariates that were associated with telehealth visits
included being a woman, being a college graduate, and
having at least 5 visits with a health care professional
in the preceding 12 months. In contrast, age >50years
and being from a rural area were associated with lower
odds of telehealth visits (Figure 1). No significant in-
teractions between each of the demographic variables
with CVD status were observed. Archer-Lemeshow
goodness-of-fit test had a P value of 0.43, indicating
appropriate fit of the data. No collinearity between in-
dependent variables was observed.

CVD was also associated with higher odds of hav-
ing an audio-only telehealth visit. After adjusting for
demographic factors and visit frequency, those with
CVD were more than twice as likely (OR, 2.3 [95% ClI,
1.6-3.6]; P<0.001) to report an audio-only visit versus
no telehealth visit (Figure 2). Having at least 5 visits with
a health care professional in the preceding 12 months
(OR, 1.9 [95% CI, 1.5-2.5]; P<0.001) and being a
woman (OR, 1.5 [95% ClI, 1.1-2.1]; P<0.001) were also
associated with audio-only visits. Being from a rural
area was associated with lower odds of having an
audio-only visit (OR, 0.58 [95% CI, 0.4-0.8]). Archer-
Lemeshow goodness-of-fit test had a P value of 0.8,
indicating appropriate fit of the data. No collinearity
between independent variables was observed. CVD
was also associated with use of video telehealth (OR,
1.8 [95% CI, 1.1-2.9]; P=0.02). For those with video
visits, female sex, being a college graduate, income
>$50000, and >5 visits with a health care professional
were associated with more video visits. Age >50years

Telemedicine
modality Any telehealth visit Video telehealth visit Audio telehealth visit
Video

Any Weighted telehealth Weighted Audio Weighted

telehealth national Weighted visit national telehealth national

visit users, | estimate % (95% users, N estimate Weighted visit users, estimate Weighted
population N (%) (95% Cl) Cl) (%) (95% CI) % (95 CI) N (%) (95% CI) % (95 CI)
HINTS 6 2517/6046 97.9 (91.3- 39.3 1641/6046 67.8 27.2 (25.6— 876/6046 3041 12.2
participants (41.6) 104.5) (37.4-41.3) | (271) (62.7-72.9) | 28.9%) (14.5) (27.0-33.2) (11.0-13.9)

million million million

HINTS 6 688/1790 31.5 35.7 482/1790 22.5 25.6 206/1790 8.9 1041
participants (38.4) (28.0-35.0) (32.2-39.3) | (26.9) (19.6— (22.4-29.0) (11.5) (7.0-10.9) (8.0-12.7)
without CVD million 25.5) million
or CVD risk million
factors
HINTS 6 1430/3409 53.7 40.3 935/3409 37.8 28.4 495/3409 15.9 11.9
participants at | (41.9) (48.9-58.6) | (37.4-43.2) | (27.4) (33.7-42.0) | (25.9-31.0) | (14.5) (14.0-17.8) (10.5-13.5)
risk for CVD million million million
HINTS 6 300/598 9.3 49.7 167/598 5.4 29.1 133/598 3.8 20.6
participants (50.2) (7.6-10.9) (43.6-55.9) | (27.9) (4.3-6.6) (23.4-35.5) (22.2) (3.2-4.5) (16.3-25.6)
with CVD million million million

Frequencies and proportions of participants with telehealth visits are reported for those in the entire HINTS 6 survey, without CVD or CVD risk factors, with
CVD risk factors, and with CVD. The weighted national estimate and weighted national percentage of the population with 95% Cls are also reported using Taylor
series variance estimation in accordance with HINTS 6 method guidelines. CVD indicates cardiovascular disease; and HINTS, Health Information National

Trends Survey.
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>$50,000 Income
vs. <$50,000

College Education or More
vs. No College Education

2 5 Provider Visits in Past Year
vs. <5 Provider Visits in Past Year

Odds Ratios for Telehealth Visit Utilization in a Multivariable Regression

Telehealth Visit Less Likely Telehealth Visit More Likely
Age >50 Years OId —————i
vs. <50 Years Old 0.78 (0.63, 0.97)
Female . S —
vs. Male 1.59(1.28,1.97)
Non-White —_——
vs. White 0.98(0.77, 1.25)
Rural . '
vs. Urban 0.77 (0.58, 1.02)

116 (0.91, 1.47)

— ———

CVD Risk Factor ;
vs. No CVD Risk Factor 11.23 (0.98, 1.55)
cvD i .
vs. No CVD 2.02 (1.39, 2.93)

—_—e—
1.43 (1.16, 1.77)

—_—A

2.71(2.17,3.38)

05

Figure 1.

Multivariable analysis of telehealth visit (video or audio-only) use in all respondents.

Odds ratios and corresponding 95% Cls for individual variables incorporated into a multivariable logistic regression of telehealth use

in all participants are reported in a forest plot. The x axis of the plot

is reported on a log scale. Variables with statistically significant

odds ratios included cardiovascular disease (CVD), college education, female sex, and >5 visits in a year (denoting seeing a provider

>5 times in a year).

was associated with lower odds of having a video visit
(OR, 0.7 [95% ClI, 0.5-0.9]; P=0.005).

Among those with telehealth visits, participants
were asked to identify why they had a telehealth visit.
Across all groups, the most common reason was that
the provider recommended a telehealth visit, with 71%
(95% Cl, 65%—76%) of individuals without CVD or GVD
risk factors, 75% (95% Cl, 72%-78%) with CVD risk
factors, and 73% (95% Cl, 64%-80%) with CVD re-
porting this as the reason why they chose telehealth
as a visit modality. Convenience was also cited as a
major reason for telehealth visits, with 68% (95% ClI,
63%—73%) of individuals without CVD or CVD risk fac-
tors, 64% (95% ClI, 60%—-68%) with CVD risk factors,
and 54% (95% Cl, 46%—-63%) with CVD providing this
answer. Fewer than half of respondents across all sub-
groups agreed that they chose telehealth to determine
if an in-person visit was necessary, to avoid infection
exposure, or to include family in the visit.

The primary reason for participants’ most recent
telehealth visit differed across subgroups (Table 3). For
those without CVD or risk factors for CVD, the most

J Am Heart Assoc. 2024;13:e036475. DOI: 10.1161/JAHA.124.036475

common reason for participants’ most recent tele-
health visit was minor illness/acute care (37% [95% Cl,
31%—-43%]) regardless of telehealth visit modality. A
higher percentage of those with audio-only visits used
their telehealth visit for an annual visit (24% [95% Cl,
14.9%-36.4%]) compared with those with video visits
(10% [95% Cl, 7.8%—-14.6%]). For those with CVD risk
factors alone or CVD, having a chronic health condi-
tion was the most common reason for participants’
most recent telehealth visit. A total of 27% (95% ClI,
24%-31%) of those with CVD risk factors alone cited
a chronic health condition as the rationale for their
prior visit, whereas 36% (95% ClI, 27%—-46%) of those
with CVD reported their telehealth visit was for chronic
health condition management. Those with CVD or
CVD risk factors were also numerically more likely to
use telehealth for their annual visit, although 95% Cls
overlapped. Those with CVD were less likely to use
telehealth visits for mental health compared with the
group without CVD or CVD risk factors. In patients with
CVD or CVD risk factors, no differences were seen in
reasons for telehealth visits by modality.
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Age >50Years Old
vs. <50 Years Old

Female
vs. Male

Non-White
vs. White

Rural
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Odds Ratios for Audio Telehealth Visit Utilization in a Multivariable Regression

Audio Visit Less Likely Audio Visit More Likely
0.97 (o.;s 1.30)
1.52 (1;2, 2.06)
1.04 (0 7;, 1.46)
0.58 (0.4., 0.83)
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1.29 (0.91, 1.84)

1.95(1.49, 2.55)

1.17 (0.85, 1.63)

°

2.38 (1.55, 3.64)
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Odds Ratios for Video Telehealth Visit Utilization in a Multivariable Regression

Video Visit Less Likely Video Visit More Likely
0.7 ((;54, 0.9)
1.58 (1.;3, 2.04)
0.93 (0.;1, 1.21)
0.88 (o.;z, 1.23)
1.32 (1.;1, 1.72)
1.48 (1.19, 1.86)
2.97 (2.;8, 3.88)
1.20 (0.9'2, 1.58)
1.80 (1A1-2, 2.90)

0.4

Figure 2. Multivariable analysis of audio-only and video telehealth visit use in all respondents.

Odds ratios and corresponding 95% Cls for individual variables incorporated into a multivariable logistic regression of audio-only
(A) and video (B) telehealth visit use in all participants are reported in a forest plot compared with those without any telehealth visits.
A telehealth visit was defined as a “telephone or video appointment with a doctor or health professional.” Survey response options
included “(select one): Yes, by video; Yes, by phone call (voice only with no video); Yes, some by video and some by phone call; and
No telehealth visits in the past 12months.” We classified respondents as having video visits if they selected “yes, by video” or “yes,
some by video and some by phone call,” whereas those who stated “yes, by phone call” as having audio-only visits. The x axis of the
plot is reported on a log scale. CVD indicates cardiovascular disease.
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Table 3. Primary Reason for Most Recent Telehealth Visit

National Patterns of Telehealth Visits in CVD

Visit type No CVD or risk factors CVD risk factors CVD

Annual visit 14.4 (10.8-19.0) 19.1 (16.2-23.7) 21.9 (16-29.1)
Minor illness/acute care 36.8 (31.2-42.6) 25.4 (21.5-29.7) 20.7 (12.9-31.3)
Chronic health condition 1.3 (7.7-16.2) 27.3 (23.8-31.1) 36.0 (27.1-46.1)
Medical emergency 1.8 (0.7-4.1) 1.4 (0.8-16.4) 0.28 (0.08-0.8)
Mental health 21.4 (16.4-27.4) 13.4 (10.9-16.4) 8.6 (4.9-14.9)
Other 14.4 (10.8-18.9) 13.4 (11.2-15.9) 12.5 (6.9-21.3)

Data are given as percentage US adult weighted population (95% CI). The proportion of survey respondents reporting the above reasons for telehealth visits
are presented in percentage terms for those with no CVD or CVD risk factors, those with CVD risk factors, and those with CVD. All percentages are weighted

estimates of the US adult population. CVD indicates cardiovascular disease.

Of those participants who did not have telehealth
visits in the preceding 12months, respondents with
CVD or CVD risk factors were more likely to have been
offered telehealth visits. A total of 69% (95% ClI, 62%—
75%) of those with CVD risk factors and 75% (95% Cl,
61%-85%) of those with CVD reported they were of-
fered telehealth visits but declined versus 17% (95% Cl,
13%—-21%) of those without CVD or CVD risk factors.

For those who were offered but chose not to partic-
ipate in a telehealth visit, across all subgroups, >80%
of participants agreed that this was because they pre-
ferred in-person visits. A total of 28% (95% ClI, 15%-—
46%) of those with CVD also agreed that they chose
not to participate in telehealth visits because of a belief
that the technology would be too difficult to use com-
pared with 19% (95% ClI, 13%—-26%) of those with CVD
risk factors and 20% (95% Cl, 12%-31%) of those with-
out CVD or CVD risk factors.

Satisfaction With Telehealth Visits

Among respondents with a telehealth visit in the past
year, there were no differences in telehealth visit satis-
faction by modality or CVD subgroup. Of those with-
out CVD or CVD risk factors, 73% (95% ClI, 67%—78%)
with video visits versus 76% (95% Cl, 62%-85%) with
audio-only visits reported that they either somewhat
agreed or strongly agreed that their telehealth visit was
as good as an in-person visit. These proportions were
similar across those with CVD risk factors or CVD, with
77% (95% Cl, 72%-82%) of those with video visits and
74% (95% Cl, 67%-80%) of those with audio-only vis-
its with CVD risk factors reporting satisfaction with tel-
ehealth quality. Similarly, among those with CVD, 74%
(95% Cl, 60%—-85%) of those with video visits and 85%
(95% ClI, 75%-90%) of those with audio-only visits
were satisfied with the quality of their visit.

A total of 30% of respondents with CVD agreed
that they had technical problems with their telehealth
visit, such as difficulty using the technology or trouble
seeing or hearing their health care professional. There
were no statistically significant differences based on
video versus audio-only visits in reporting of difficulty
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with technology, with 32% (95% CI, 22%-42%) of
those with video visits and 27% (95% CI, 17%—-40%)
of those with audio-only visits reporting difficulty with
technology. A total of 20% of participants with CVD
risk factors, and 17% of those without CVD or CVD
risk factors, reported technical difficulties; however,
these differences were not statistically significant com-
pared with those with CVD. In addition, no differences
were seen in reporting of technical difficulties in these
groups based on modality of telehealth visit.

DISCUSSION

In this nationally representative sample, we found that
US respondents with CVD were more likely to have a
telehealth visit than those without CVD or CVD risk fac-
tors, even after adjusting for frequency of provider visits
and demographic factors. We found that approximately
half of participants with CVD reported a telehealth visit
in the preceding 12 months, compared with =39% of
the entire study population. The rates of national tel-
ehealth visit use in this analysis are similar to the 2021
National Health Interview Survey study showing that
37% of US adults had a telehealth visit in the preced-
ing 12months, indicating that national telehealth use
has remained stable.? However, our findings of high
national telehealth visit use in those with CVD follow-
ing the COVID-19 pandemic are novel. A recently pub-
lished study on telehealth visits in patients with CVD
from June 2020 to June 2021 showed similar trends
to this national population and found those who were
younger, women, and from an urban area were more
likely to use telehealth visits."® Although this analysis
also showed that participants who are aged <50years
and women were more likely to use telehealth visits
overall, these factors were not significant in predicting
telehealth visits in those with CVD based on interaction
term testing.

Notably, we found that approximately one-fifth of
participants with CVD report audio-only visits, and
participants with CVD had more than twice the odds
of having an audio-only visit. This finding of 21% of
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patients with CVD using audio-only visits at a national
level represents a significant amount of care being pro-
vided through an audio-only medium. These findings
are similar to a single-institution study conducted at
Stanford, which showed that 21% of visits at 2 outpa-
tient cardiology practices were delivered by telephone,
with audio-only visits more prevalent in patients who
were aged >80years, of Black race, and non—-English-
speaking individuals.'® In contrast, our study did not
show differences in sociodemographic variables
based on telehealth visit modality in patients with CVD,
although older adults with CVD risk factors were more
likely to use audio-only visits. In the entire cohort, our
findings of higher educational level, higher income, and
younger age being associated with video visits is sim-
ilar to prior studies. Rural patients were less likely to
have audio-only use despite the fact that these areas
typically have less broadband access, conceivably
making audio visits particularly important. Prior stud-
ies have shown some association of urbanicity, espe-
cially with inner-city individuals in the use of telehealth
visits.!® However, the significant association of rurality
with lower use of audio-only visits is concerning, es-
pecially given the known disparities in cardiovascu-
lar outcomes in rural versus urban populations.?%?!
Considering the known shortage of cardiologists in
rural areas, the lower access to audio-only visits in this
population may point to decreased access to care.??

Audio-only reimbursement is only permanent for be-
havioral and mental health conditions past December
31,2024, unless further legislation is passed to continue
reimbursement for these visits for other health condi-
tions.® Although video visits allow for a visual physi-
cal examination and 1 study showed telephone visits
were associated with worse outcomes compared with
video visits in remote heart failure care, there is need
for further studies on the impact of audio-only versus
video telehealth visits given the significant and lasting
proportion of uptake of audio-only visits.?® In addition,
audio-only visits have been associated with increased
digital inclusivity, and the loss of access to these vis-
its may cause challenges in delivering care to patients
who have been using these types of visits since the
public health emergency in 2020.%*

Approximately 73% of those with CVD reported
using telehealth because their health professional rec-
ommended it, with 36% reporting their most recent
telehealth visit was for chronic disease management.
These findings did not differ across video or audio-
only telehealth visit modality. Additionally, even among
those who did not use telehealth, those with CVD or
CVD risk factors reported they were offered telehealth
at a higher rate than those without, with =70% offered
telehealth. This survey shows that the clinician rec-
ommendation is the most cited reason for using tele-
health, and clinicians in the CVD space may be offering
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patients telehealth more often. A recent meta-analysis
of telehealth for the management of CVD showed that
telehealth visits reduced cardiovascular-related mor-
tality and hospitalization in patients with heart failure
when remote consultation was combined with remote
patient monitoring.?® In addition, the analysis found that
telehealth visits could be used for cardiovascular risk
modification, such as improvements in blood pressure,
cholesterol, and body mass index.?® Given the robust
evidence, the American Heart Association’s scientific
statement on the use of telehealth for CVD manage-
ment may reflect a stronger embrace of telehealth in
cardiovascular medicine compared with other fields.®

Our analysis found a high level of participant sat-
isfaction with telehealth visits, with >70% of respon-
dents across all groups agreeing that their telehealth
visit was as good as an in-person visit. Notably, satis-
faction levels were high across both video and audio-
only participants, with no differences seen, similar to a
prior single-institution study that showed that patients
perceived audio visits favorably.?® Approximately one-
third of respondents with CVD reported experiencing
some technical difficulties with their visit, which was
not statistically significant but trended higher than was
reported in prior studies in cardiology.”® Additionally,
in those without telehealth visits, difficulty using tech-
nology was cited by =30% of patients with CVD as a
reason why telehealth was declined in favor of an in-
person visit. Although there are not standardized met-
rics for assessing telehealth quality, the high overall
satisfaction with telehealth seen in this study is similar
to prior studies.!®26:27

As telehealth use increased during the pandemic,
there was concern that telehealth may exacerbate the
digital divide, with those who are older, from racial/
ethnic minority groups, and with lower socioeconomic
status having less access to care. Our analysis found
that women and those with at least a college educa-
tion were significantly more likely to report telehealth
visits overall, and there were no differences in use in
those with CVD by sociodemographic factors. This is
in contrast to a prior analysis that found that patients
who were older and of racial/ethnic minority groups
were less likely to use telehealth visits, although an-
other analysis showed that underrepresented minority
groups were more likely to use remote cardiovascular
care.'%™ Given known associations between older age
and underrepresented minority status with broadband
and smartphone access, further work is needed to en-
sure that telehealth implementation among those with
CVD does not exacerbate health inequities.?® In addi-
tion, given some studies have associated telehealth
use in cardiology with fewer prescriptions and tests,
further work should delineate the health outcomes of
increased telehealth uptake and audio-only visits in the
population with CVD.'42°



Bhatla et al

Limitations

There are several important limitations of this study.
Given that this analysis uses cross-sectional survey
data, it is unable to demonstrate causation. In addi-
tion, the HINTS 6 survey response rate is 28%, which
is low but similar to other national surveys, and the
survey is weighted to adjust for nonresponse. The sur-
vey requires participants to self-report data over the
prior 12months, which can lead to recall bias. The
survey also asks participants if they have had any
history of heart disease but does not distinguish be-
tween the specific diagnosis the participant may have.
There is also no linkage to laboratory data, such as
cholesterol levels, and the survey did not ask about
hyperlipidemia. However, HINTS is the largest national
survey of health information technology use and the
first to report national telehealth visit use following the
COVID-19 pandemic.

CONCLUSIONS

This analysis of a nationally representative survey dem-
onstrates that patients with CVD are more likely to use
telehealth visits than those without CVD or CVD risk
factors, even after adjusting for frequency of provider
visits and demographic factors. Furthermore, more
than one-fifth of participants with CVD received audio-
only visits, suggesting that this is an important modality
for patient access. Given Medicare telehealth flexibilities
have only been extended through the end of 2024, the
findings of this study can inform policy efforts for sus-
tainable telehealth visit use, especially for those using
audio-only visits. Addressing technical issues in the use
of telehealth visits remains an area that requires further
study with the increasing adoption of telehealth in pa-
tients with CVD. Future studies may additionally explore
the impacts of audio-only versus video telehealth visits
on cardiovascular outcomes of interest.
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