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BACKGROUND Patients with heart failure (HF) are a medically complex population with frequent hospitalizations.

Downstream health care utilization following primary care delivered by telemedicine compared to in-person is unknown.

OBJECTIVES The purpose of this study was to understand differences in return in-person visits, emergency department

(ED) encounters, and hospitalizations following a telemedicine vs an in-person primary care visit for patients with HF seen for

a HF-related complaint.

METHODS This was an observational study of all primary care visits for HF from January 1, 2022, to December 31, 2022,

in an integrated health care delivery system. We compared 7-day in-person follow-up visits, ED visits, and hospitaliza-

tions (all-cause and HF-specific) by index visit type.

RESULTS We included 3,902 primary care visits with a primary diagnosis of HF. Most visits utilized telephone or video

visits (58.4% total; 44.9% telephone, 13.5% video). After adjustment, telephone visits were associated with more in-

person follow-up visits (6.14% vs 4.20%; adjusted OR: 1.08-2.21; P < 0.05) but fewer ED visits (6.12% vs 8.07%;

adjusted OR: 0.55-0.97; P < 0.05) compared to in-person visits. Most hospitalized patients (74%) had an admitting

diagnosis of HF. There was no difference between 7-day all-cause hospitalization following telephone or video visits

compared to in-person visits.

CONCLUSIONS Most patients used telemedicine to address HF-specific primary care concerns. Telephone visits were

associated with slightly higher short-term in-person primary care follow-up but lower ED utilization. Overall, down-

stream ED visits and hospitalizations were low. Telephone and video visits appear to offer safe alternatives to in-person

care for HF-related primary care and are a promising health care delivery strategy (JACC Adv 2024;3:100969)
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ABBR EV I A T I ON S

AND ACRONYMS

ED = emergency department

HF = heart failure

PCP = primary care physician

SES = socioeconomic statu
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P atients with heart failure (HF) are a
medically and socially complex popu-
lation with high rates of hospitaliza-

tion and mortality.1 Total annual health care
costs attributed to HF are estimated to reach
$70 billion by 2030, driven mainly by hospi-
talization costs.2,3 The clinical course of HF
is marked by frequent exacerbations that prompt hos-
pitalizations, and early primary care intervention for
HF-related concerns is an opportunity to modify risk.

Accumulating evidence suggests that the SARS-
CoV-2 pandemic disproportionately affects vulner-
able populations including patients with HF.4-6

Telemedicine emerged during this period as a safe
and convenient vehicle for health care delivery and
persists in the post-pandemic period.7 Telemedicine-
delivered primary care using telephone or video visits
may improve outcomes by lowering barriers to access
and offering a convenient option that may eliminate
disincentives to seeking care.8,9 Video visits offer a
face-to-face conversation that may better foster a
physician-patient relationship but is associated with
technical requirements and sociodemographic use
disparities.10-12

The primary care setting is a cornerstone of
outpatient HF management. However, telemedicine-
delivered general primary care’s role in caring for
patients with HF is incompletely understood, with
most studies to date focusing instead on remote
monitoring, nurse-led interventions, or postdischarge
readmission prevention programs.13 While many of
these studies show promise, the results are not
generalizable to the routine primary care of patients
with HF. Recently, work by Sammour et al14 found no
increase in downstream emergency department (ED)
visits or mortality following a transition from an in-
person model to a telemedicine-based model for pa-
tients with HF in 2020, early in the SARS-CoV-2
pandemic. However, more ongoing evidence is
needed to determine whether telemedicine is a safe
and effective method of primary care delivery for this
high-risk population.

The purpose of this study was to evaluate the
safety and downstream acute care utilization of
telephone or video visits compared to in-person office
visits in a primary care setting. We analyzed auto-
mated electronic health record data from a large in-
tegrated delivery system 2 years after the beginning
of the SARS-CoV-2 pandemic to compare telemedi-
cine and in-person HF-related primary care for pa-
tients over a 1-year period. We investigated whether
patients were more likely to require follow-up in-
person office visits, ED visits, or hospitalizations (all-
cause and hospitalizations due to HF) following a

s

telemedicine vs an in-person visit. A secondary
outcome examined downstream care utilization for
patients whose primary care appointment was with
their own personal primary care physician (PCP)
compared to a physician unknown to them.

METHODS

STUDY SETTING. In this cohort study, we examined
primary care visits in the large, integrated health care
delivery system of Kaiser Permanente Northern Cali-
fornia, whose >4.5 million members represent the
surrounding racial, ethnic, and socioeconomic di-
versity of northern California.15 The institutional re-
view board of the Kaiser Foundation Research
Institute approved the study protocol and materials
and waived the requirement for written informed
consent for participants because the study used dei-
dentified data. This study followed the Strengthening
the Reporting of Observational Studies in Epidemi-
ology reporting guidelines.16

All clinicians in the study setting have had access
to video visit technology since 2014. Since 2016, pa-
tients who schedule a primary care appointment
through the patient portal have been required to
choose their visit type preference (in-person, video,
or telephone visit). Patients can choose to see their
own personal PCP. However, if their personal PCP is
unavailable, they can elect to see another physician
with availability at the time of appointment sched-
uling. After an initial SARS-CoV-2 pandemic emer-
gency period during which telemedicine became the
first line of contact between patients and primary care
providers, in-person office visits returned to full
availability for primary care appointments in April
2021, along with continued availability of telephone
and video visit appointments. The scheduling avail-
ability and physicians available were comparable
across visit types, with appointment availability
generally within 3 days (often available the same
day).

STUDY SAMPLE AND MEASURES. We identified in-
dex primary care visits with PCPs between January 1,
2022, and December 31, 2022, using the electronic
health record and health system automated data
sources. We included in-person office visits, video
visits, and telephone visits with a HF-related diag-
nosis, including the following International Classifi-
cation of Diseases-10th Revision diagnoses: I09.81,
I11.0, I13.0, I13.2, I50.0, I50.1, I50.2, I50.3, I50.4, I50.8,
and I50.9. We excluded visits from the study if the
patient had any prior visit (outpatient, ED encounter,
or hospitalization) within the previous 14 days to
capture distinct care-seeking episodes. To measure



TABLE 1 Baseline Characteristics of Patients With HF Who Had Primary Care Visits

During the Study Period

All
(N ¼ 3,902)

In-Person
Office Visit
(n ¼ 1,625,
41.6%)

Telephone
Visit

(n ¼ 1,751,
44.9%)

Video
Visit

(n ¼ 526,
13.5%)

Demographics

Age group

18-44, y 91 (2.3) 30 (1.9) 39 (2.2) 22 (4.2)

45-64, y 626 (16) 260 (16) 271 (15.5) 95 (18.1)

65-74, y 753 (19.3) 300 (18.5) 347 (19.8) 106 (20.2)

>74, y 2,432 (62.3) 1,035 (63.7) 1,094 (62.5) 303 (57.6)

Sex

Female 1,711 (43.9) 633 (39) 814 (46.5) 264 (50.2)

Race/ethnicity

White 2,216 (56.8) 940 (57.9) 1,006 (57.5) 270 (51.3)

Black 445 (11.4) 156 (9.6) 223 (12.7) 66 (12.6)

Hispanic 548 (14) 237 (14.6) 240 (13.7) 71 (13.5)

Asian 596 (15.3) 244 (15) 247 (14.1) 105 (20)

Other 97 (2.5) 48 (3) 35 (2) 14 (2.7)

Neighborhood SES

Low 883 (22.6) 370 (22.8) 404 (23.1) 109 (20.7)

Unknown 167 (4.3) 71 (4.4) 76 (4.3) 20 (3.8)

Neighborhood internet

#80% 1,306 (33.5) 563 (34.7) 582 (33.2) 161 (30.6)

Unknown 115 (3) 50 (3.1) 54 (3.1) 11 (2.1)

Language

English 3,526 (90.4) 1,435 (88.3) 1,600 (91.4) 491 (93.4)

Visit characteristics

Visit with own PCP 3,385 (86.8) 1,438 (88.5) 1,485 (84.8) 462 (87.8)

Previous video visit use 1,617 (41.4) 554 (34.1) 690 (39.4) 373 (70.9)

Mobile app access 2,081 (53.3) 796 (49) 924 (52.8) 361 (68.6)

Travel time to facility

#10 min 1,538 (39.4) 664 (40.9) 664 (37.9) 210 (39.9)

10–20 min 1,659 (42.5) 682 (42) 762 (43.5) 215 (40.9)

>20 min 686 (17.6) 270 (16.6) 319 (18.2) 97 (18.4)

Unknown 19 (0.5) 9 (0.6) 6 (0.3) 4 (0.8)

Paid parking

Yes 374 (9.6) 143 (8.8) 176 (10.1) 55 (10.5)

Health care proxy

Yes 265 (6.8) 120 (7.4) 102 (5.8) 43 (8.2)

Days between booking and visit

0 d 646 (16.6) 191 (11.8) 394 (22.5) 61 (11.6)

1 d 489 (12.5) 162 (10) 262 (15) 65 (12.4)

2-7 d 1,398 (35.8) 500 (30.8) 652 (37.2) 246 (46.8)

Past medical/utilization history

$1 ED visit in prior year 2,462 (63.1) 947 (58.3) 1,167 (66.7) 348 (66.2)

$1 Hospitalization in prior year 1,464 (37.5) 500 (30.8) 718 (41) 246 (46.8)

Elixhauser score 11 (7-17) 11 (7-16) 10 (6-17) 9 (3-17)

Values are n (%) or median (IQR).

ED ¼ emergency department; HF ¼ heart failure; IQR ¼ interquartile range; PCP ¼ primary care physician;
SES ¼ socioeconomic status.
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short-term follow-up health care utilization out-
comes, we extracted all in-person primary care office
visits, ED visits, and hospitalizations that occurred
within 7 days of the index encounter. We identified
both all-cause hospitalizations and hospitalizations
with an admitting diagnosis of HF using the same
International Classification of Diseases Tenth Revi-
sion diagnoses as above.
STATISTICAL ANALYSIS. We used multivariable lo-
gistic regression to examine the association between
index visit type (in-person, video, or telephone visit)
and outcomes, with a separate model for each
outcome. All models were adjusted for patient age,
sex, race/ethnicity, lower neighborhood socioeco-
nomic status (at least 20% of households have
household incomes below the federal poverty level or
at least 25% of residents 25 years or older have less
than a high school education in the Census block
group), preferred language for health care, lower
neighborhood internet access (no more than 80% of
households have a residential fixed high-speed
connection with at least 10 Mbps downstream and at
least 1 Mbps upstream in the Census tract based on
Federal Communications Commission data), driving
distance from home to primary care facility, whether
there is a fee for facility parking, whether the patient
has a proxy for patient portal access, day the
appointment was made (weekday vs weekend), visit
day (Monday through Thursday vs Friday through
Sunday), visit time (AM vs PM), number of days be-
tween appointment booking and visit, any mobile
portal use in the prior 365 days, any video visits in the
prior 365 days, whether the clinician was the patient’s
own primary care clinician, any ED visit in the prior
365 days, any hospitalization in the prior 365 days,
Elixhauser score, calendar month and medical center.
Standard errors were adjusted for the repeated visits
among patients by clustering observations by patient
with a robust variance estimator. For easier inter-
pretation, we calculated adjusted rates of each
outcome by index visit type via marginal standardi-
zation by using Stata’s margins post-
estimation command.17

In the study setting, patients with an ejection
fraction <50% are often enrolled in chronic disease
management programs and receive routine care and
frequent contact from multiple services. To examine
the effects that these care exposures may have had on
our results, we performed a sensitivity analysis,
excluding patients with an ejection fraction <50%
(Supplemental Table 1). All analyses were conducted
using 2-sided tests for significance with P < 0.05 as
the threshold for significance using Stata version 17.0
(STATA Corp).
RESULTS

There were 3,902 primary care visits with a primary
diagnosis of HF in our study corresponding to 3,320
patients (1.18 visits per patient) (Table 1). Of these,

https://doi.org/10.1016/j.jacadv.2024.100969


TABLE 2 Short-Term Health Care Utilization Following Index Primary Care Visit Adjusted

for Sociodemographic, Clinical, and Hospital Characteristics

Visit Type Adjusted % OR 95% CI

7-d PCP in-person visit In-person 4.20%

Telephone 6.14% 1.51 1.08-2.12

Video 4.20% 1.00 0.59-1.70

7-d ED visit In-person 8.07%

Telephone 6.12% 0.73 0.55-0.97

Video 6.56% 0.79 0.51-1.22

7-d hospitalization In-person 4.39%

Telephone 3.38% 0.75 0.51-1.11

Video 2.95% 0.65 0.36-1.17

7-d HF-specific hospitalization In-person 3.64%

Telephone 2.42% 0.65 0.41-1.02

Video 1.56% 0.41 0.20-0.84

The full cohort of patients (N ¼ 3,902) was included in the model for the 7-day PCP in-person visit. Nineteen
patients with unknown travel times to their primary care facility were dropped from models for a 7-day ED visit,
hospitalization, or HF-specific hospitalization, as these patients did not have a 7-day ED visit or hospitalization.

ED ¼ emergency department; HF ¼ heart failure; OR ¼ odds ratio; PCP ¼ primary care physician.
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81.6% were $65 years old, 56.1% were male, 15.3%
were Asian, 11.4% were Black, 14.0% were Hispanic,
and 56.8% were White. In total, 22.6% of patients
lived in lower socioeconomic status neighborhoods.
Most primary care visits were conducted using tele-
phone or video (58.4% total; 44.9% telephone, 13.5%
video), including those $65 years of age (58.0% total;
45.2% telephone, 12.8% video). There were more
telephone and video visits than in-person visits
among female patients (63% total; 47.6% telephone,
15.4% video) and black patients (64.9% total; 50.1%
telephone, 14.8% video).

Approximately 30% of primary care visits occurred
within 1 day of patient booking, although this rate
was considerably higher for patients who booked
telephone visits compared to office visits (37% vs
22%). Within 7 days following their initial primary
care visit, 268 (6.9%) patients had an ED visit, and 143
(3.7%) were hospitalized. Among hospitalizations,
74% had an admitting diagnosis of HF. Patients seen
by their personal PCP were less likely to have had a 7-
day ED visit compared to patients who saw any other
PCP (P ¼ 0.021).

After adjustment, telephone visits were statisti-
cally significantly associated with more in-person
primary care follow-up visits within 7 days (6.14%
vs 4.20%; adjusted odds ratio [aOR]: 1.51; 95% CI:
1.08-2.21; P < 0.05) but fewer downstream ED visits
within 7 days (6.12% vs 8.07%; aOR 0.73; 95% CI: 0.55-
0.97; P < 0.05) compared to in-person visits (Table 2;
Central Illustration). There was no statistically signif-
icant association between the likelihood of a 7-day
all-cause hospitalization following a telephone or
video visit compared to an in-person visit, although
video visits were associated with fewer HF-specific
hospitalizations (1.56% vs 3.64%; aOR: 0.41; 95% CI:
0.20-0.84; P < 0.05) than in-person visits. A sensi-
tivity analysis that excluded patients with HFrEF was
consistent with the results derived from the full
cohort (Supplemental Table 1).

DISCUSSION

In this retrospective study of patients with a HF-
related complaint in a large integrated health sys-
tem late in the SARS-CoV-2 pandemic and early
postpandemic time period, we found overall low rates
of downstream ED and hospital utilization regardless
of index visit type. We found telephone visits were
associated with more downstream in-person office
visits but fewer ED visits when compared to in-person
office visits. Video visits were associated with fewer
7-day hospitalizations with an admitting diagnosis of
HF compared to in-person visits. Lastly, visits with a
patient’s personal PCP, regardless of visit modality,
were associated with a lower risk of downstream ED
and hospital utilization compared to visits with any
other PCP. To our knowledge, this is the largest study
of patients with HF comparing outcomes for tele-
phone and video visits vs in-person primary care
visits.

Patients more frequently utilized telephone or
video visits (58.4%) than in-person care for evalua-
tion of HF-related complaints during the study
period, which included both the late pandemic and
postpandemic time periods. A prepandemic study in
our health system of more than 2 million primary care
visits found that telephone or video delivered only
14% of all general primary care visits; thus, our cur-
rent results indicate a marked change in care de-
livery.11 Increased barriers to in-person visits, fear of
exposure to infection, and national telemedicine
promotion may have contributed to this trend.18,19

Our study suggests that telemedicine is a viable
adjunct to in-person care for patients with HF. Tele-
medicine may be especially effective for patients with
HF by eliminating transportation and mobility bar-
riers as well as facilitating prompt access to primary
care. This is an important finding, given the projected
rise in the global burden of HF.13,20

Telephone visits were associated with slightly
lower downstream ED use compared to office visits
and slightly higher rates of in-person follow-up,
suggesting that they are likely safe and may be an
effective way to triage or risk stratify patients who
need in-person evaluation. Patients who booked
telephone visits were more likely to be seen in 0 to
1 days, suggesting telephone visits may provide early

https://doi.org/10.1016/j.jacadv.2024.100969


CENTRAL ILLUSTRATION Adjusted 7-Day ED Encounters and Hospitalizations Following a
Primary Care Visit for a HF-Related Complaint by Visit Modality
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*Indicates statistically significantly different compared to in-person visit comparison group. ED ¼ emergency department; HF ¼ heart failure.
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access to manage more urgent needs. Telephone
visits were also associated with fewer downstream ED
visits, consistent with a previous study in our health
system that included over 1 million primary care
visits across all visit types.21 This finding may be due
to effective triage practices by PCPs in identifying
which patients would benefit from a face-to-face
interaction following their index telephone visit. In
contrast, our study noted that in-person and video
visits prompted similar magnitudes of 7-day in-
person follow-up visits, likely reflecting the benefits
of face-to-face interactions. Potential advantages
include the provision of clinically useful information
and the establishment and maintenance of
rapport.12,22-24 Taken together, our results suggest
that telephone and video visits may be comparable
alternatives to in-person HF primary care in pre-
venting clinical deterioration requiring an ED visit or
hospitalization.
We found no significant association between visit
type and the risk of short-term hospitalization. Most
hospitalized patients in our study (74%) had a pri-
mary admitting diagnosis of HF, suggesting an asso-
ciation between the index primary care encounter
and HF symptoms requiring a higher level of care. We
did find that patients who had a video visit had a
lower risk of HF-hospitalization compared to those
who had an in-person visit, suggesting that this
telemedicine modality may be a safe alternative for
managing symptoms of HF. Most (85%) of visits
included in our study were with patients’ own PCPs,
and more studies are needed to understand the effect
of a known PCP compared to an unknown PCP on
downstream health care utilization.25

Our results contrast with recent literature reports
showing increased downstream health care utiliza-
tion associated with telemedicine. Sammour et al14

recently found that a telemedicine-based model for



PERSPECTIVES

COMPETENCY IN MEDICAL KNOWLEDGE: The

safety and quality of telemedicine-delivered primary

care to patients with HF are incompletely understood.

COMPETENCY IN PATIENT CARE: Patients with

HF are a medically and socially complex population.

Telemedicine may remove barriers to primary care in

this population and improve care.

TRANSLATIONAL OUTLOOK 1: Telemedicine-

delivered primary care is not associated with more

downstream ED encounters or hospitalizations

compared to in-person visits for HF patients seen for a

HF-related complaint.

TRANSLATIONAL OUTLOOK 2: Telemedicine may

offer a safe alternative to in-person care for HF-

related concerns and is a promising health care de-

livery strategy.
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HF specialty care was associated with higher mortal-
ity and intensive care unit admission at 90 days
compared to in-person visits. Kalwani et al26 found
that visits for newly diagnosed HF delivered by tele-
medicine were associated with an increased need for
return primary care visits compared to visits that
were conducted in-person. However, our results
cannot be directly compared to these studies, as the
patients included in our study were seen by general
PCPs and not part of HF specialty care teams.

STUDY LIMITATIONS. While we collected a wide
range of covariates, including demographic, techno-
logical, and geographical characteristics previously
demonstrated to be associated with telemedicine use
and outcomes, we are unable to adjust for all poten-
tial confounders, such as patients’ self-selection of
visit type based on acuity or other factors. Due to the
observational nature of our study, our results cannot
be interpreted as causal. This study was conducted in
a large integrated health care setting where video and
telephone telemedicine were already widely available
before the pandemic, and the findings may not
directly generalize to other settings with less robust
telemedicine infrastructures. We are unable to ac-
count for visit availability (in-person vs telephone vs
video visit) at the time of booking, and we were only
able to examine what visit type was ultimately
scheduled. Health care utilization following the
initial primary care visit was measured over a 7-day
follow-up window but was not stratified by elapsed
time from the index visit. It is not certain if these
downstream visits were related to the initial chief
complaint precipitating the index visit or if it was a
new, unrelated health concern. However, the fact
that 74% of associated hospitalizations had an
admitting diagnosis of HF suggests that many ED
visits and hospitalizations were likely related to
worsening HF symptoms.

CONCLUSIONS

In this study of primary care visits for a HF-related
concern, most primary care visits for patients with
HF-related complaints during 2022 to 2023 were
conducted via telemedicine. Overall, downstream ED
utilization and hospitalization rates were low and
relatively comparable across visit modalities. Tele-
phone visits were followed by slightly higher follow-
up office visits than patients who were originally
seen in office visits. Video or telephone visits may be
a viable ongoing method of primary care delivery for
patients with HF in the post-SARS-CoV-2 pandemic
era, although more studies are needed.
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