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ABSTRACT
BACKGROUND:  Cardiovascular disease (CVD) is preva-
lent among Veterans, and video care enhances access 
to CVD care. However, it is unknown which patients 
with CVD conditions receive video care in primary care 
clinics, where a large proportion of CVD services is 
delivered.
OBJECTIVE:  Characterize use of VA video primary care 
for Veterans with two common CVDs, heart failure and 
hypertension.
DESIGN:  Retrospective cohort study.
PATIENTS:  Veterans seen in VA primary care with diag-
noses of heart failure and/or hypertension in the year 
prior to the COVID-19 pandemic and for the first two 
pandemic-years.
MAIN MEASURES:  The primary outcome was use of any 
video-based primary care visits. Using multilevel regres-
sions, we examined the association between video care 
use and patient sociodemographic and clinical charac-
teristics, controlling for time and adjusting for patient- 
and site-level clustering.
KEY RESULTS:  Of 3.8M Veterans with 51.9M pri-
mary care visits, 456,901 Veterans had heart failure 
and hypertension, 50,753 had heart failure only, and 
3,300,166 had hypertension only. Veterans with heart 
failure and hypertension had an average age of 71.6 
years. 2.9% were female, and 34.8% lived in rural set-
tings. Patients who were male, aged 75 or older, or 
rural-dwelling had lower odds of using video care than 
female patients, 18–44-year-olds, and urban-dwellers, 
respectively (male patients’ adjusted odds ratio [AOR] 
0.73, 95% confidence interval [CI] 0.72–0.74; 75 years or 
older, AOR 0.38, 95% CI 0.37–0.38; rural-dwellers, AOR 
0.71, 95% CI 0.70–0.71). Veterans with heart failure had 
higher odds of video care use than those with hyperten-
sion only (AOR 1.05, 95% CI 1.04–1.06).
CONCLUSIONS:  Given lower odds of video primary care 
use among some patient groups, continued expansion of 
video care could make CVD services increasingly ineq-
uitable. These insights can inform equitable triage of 

patients, for example by identifying patients who may 
benefit from additional support to use virtual care.
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INTRODUCTION
Though the Veteran Health Administration (VHA) was a 
leader in virtual care adoption prior to the novel corona-
virus (COVID-19) pandemic, the pandemic’s onset greatly 
increased the use of virtual care and video care in particu-
lar. Virtual care, including video care, represents a potential 
solution to access issues facing VHA, and video care use has 
continued in VHA even after the resolution of the most acute 
phase of the pandemic.1, 2

It is particularly important to understand the implications 
of virtual care for cardiovascular disease (CVD), given the 
general public health importance of CVD as the most com-
mon cause of death and most prevalent chronic conditions 
for Americans.3, 4 While the evidence base for effectiveness 
of virtual care is relatively nascent, much of the evidence 
that does exist for effective virtual care use—and particularly 
video care use—pertains to chronic disease care,5 meaning 
chronic CVD conditions may be a good fit for virtual care 
delivery.

CVD is frequently managed in primary care settings;6, 7 
as access to specialty cardiology care is often limited by 
supply,8 especially in rural areas,9 maximizing primary care 
capacity to provide this CVD care is critical. Given the ben-
efits of telehealth for both access10, 11 and patient satisfac-
tion,12 access to this CVD-focused primary care via virtual 
care is valuable for patients and clinicians. Yet most studies 
of telehealth for CVD, particularly in the COVID-19 era, 
take place in the specialty cardiology setting.2, 13–15 By their 
nature, these specialty care–focused studies have captured 
a relatively narrow swath of telehealth use for CVD. This 
study, conversely, examines telehealth use for patients with 
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CVD at the population level via primary care rather than 
specialty care visits.

Veterans with CVD represent a group with particularly 
high care needs; prevalence of cardiovascular disease among 
Veterans is disproportionately high,16 and meeting these 
patients’ access needs is likely to require ongoing use of 
virtual care as alternative solutions, such as transporting 
patients to more distant clinics, hiring additional specialists, 
or routing patients to community care, can be costly.17 The 
VHA’s strong infrastructure for telehealth,1, 18–22 primary 
care, and research coupled with the high need for CVD care 
among Veterans makes this an ideal setting to study virtual 
CVD care.

As the literature describing Veterans’ use of video care 
has matured, certain groups have consistently been found 
to use less video care than others; for other characteristics, 
there is no such consensus. For example, older Veterans have 
consistently used less video care than younger individuals, 
and rural-dwelling Veterans have used less video care than 
urban-dwellers.2, 18, 19 Conversely, female Veterans have 
been found to use more video care than male Veterans in 
primary care,1, 18, 19 but not in specialty cardiology care.2 
There is even more variability in the degree and direction of 
differences in video care use by patient race/ethnicity.23–26 
Differences by clinical condition are still less characterized: 
while common chronic CVD conditions like hypertension 
and heart failure are generally thought to be appropriate for 
virtual care,27, 28 studies of video care use among patients 
with these conditions are limited.15, 29

This study attempts to address this CVD condition evi-
dence gap, taking into account those characteristics found to 
affect video care use and those for which results have been 
mixed. We focus on video visits and exclude other telehealth 
modalities, such as phone visits, because literature suggests 
larger disparities in video visits1, 2, 18, 19 and phone visits 
tend to be more heterogeneous in purpose and intensity. In 
choosing patient characteristics to include in analytical mod-
els, we draw on the literature referenced above as well as 
Fortney et al.’s conceptualization of healthcare access for 
the twenty-first century.30 This model posits five dimensions 
of access barriers, onto which we have mapped the major-
ity of included covariates: geographic (patient rurality and 
drive time); temporal (pandemic-year); financial (VA enroll-
ment priority group); cultural (patient race/ethnicity); and 
digital (broadband access). We focus on two cardiovascular 
conditions, heart failure and hypertension; these are both 
prevalent4 and require chronic management and collection 
of vital sign and other physical exam data, raising questions 
about how well matched they are for virtual care. For exam-
ple, in the context of a virtual visit, can a clinician safely 
forgo auscultation of the patient’s heart and visual inspection 
of neck veins and lower extremities–maneuvers generally 
deemed central to the examination of a patient with heart 
failure?31

In this study, we examine changes in video-based pri-
mary care use over time for Veterans with heart failure and/
or hypertension, and which patient sub-populations were 
likelier to access video care.

METHODS

Data
We used electronic health record data from VHA’s Corporate 
Data Warehouse repository from 3/16/2019, 1 year prior to 
the onset of the COVID-19 pandemic,32 through 3/15/2022, 
2 years after the pandemic’s onset. We identified all Veter-
ans in the USA with either a diagnosis for heart failure and/
or hypertension coded at a primary care visit during this 
3-year period (see Supplemental Table 1 for included Inter-
national Classification of Disease-10 [ICD10] codes). We 
then included all primary care visits during the study period 
for these Veterans.

The primary outcome was the odds of ever having a video 
primary care visit. We categorized Veterans’ use of primary 
care video visits (“VVC,” for “VA Video Connect,” VA’s 
video-to-home visit platform) into VVC non-users (0 VVC) 
or users (1 or more VVC) for each year of the study. As in 
prior work, we used VHA-specific codes corresponding to 
video-based primary care to identify these visits.33

We included patient-level sociodemographic and clinical 
characteristics. These included age at the pandemic’s onset; 
birth sex; race/ethnicity; marital status; rurality; and Charl-
son Comorbidity Index (CCI), a measure of chronic condi-
tions predicting risk of future mortality.34 While we do not 
have income reported by Veterans, we included VHA enroll-
ment priority grouping, which integrates information gen-
erated from an income verification procedure (means test) 
and thus may approximate socioeconomic vulnerability;35, 36 
detailed information on the above variables is included in 
the Supplement. The site where the majority of a patient’s 
primary care visits took place (or in the case of ties, the site 
of most recent primary care visit) was captured as a VHA 
healthcare system, or VHA hospital and surrounding clinics 
(N=138).

Data Analysis
After generating descriptive statistics for the number of 
video visits by each year, we constructed a two-level mixed 
effects multivariable logistic regression model adjusted for 
patient clinical and sociodemographic characteristics to esti-
mate the association between patient characteristics and the 
primary outcome, odds of ever using video primary care 
in a given year. Models controlled for time and adjusted 
for patient- and site-level clustering (i.e., patient and site 
represent the two levels in the two-level mixed model); site 
was the VHA healthcare system or VHA hospital and sur-
rounding clinics described above. In addition to this baseline 
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model, we performed sensitivity analyses with models that 
included interactions between patient variables found or 
hypothesized to have significant interactions (e.g., age and 
sex,1 age and race, race and rurality), as well as a sensitiv-
ity analysis including additional sociodemographic charac-
teristics that can affect access to care: drive distance from 
the patient’s residence to the nearest primary care site,37 
captured as a distance less than or equal to versus greater 
than 40 miles; patient broadband access,38 defined as hav-
ing at least one fixed Internet provider at speed 25/3 Mbps 
in patient residence’ census block and available for a subset 
of patients; and facility complexity38 of the patient’s usual 
VA hospital.

Data analysis was performed using Stata 17 (Stata-
Corp LLC, College Station, TX). This study was part of 
an ongoing VA quality improvement effort approved by the 
VA Greater Los Angeles Healthcare System institutional 
review board as non-human subjects research and, therefore, 
exempt from informed consent requirements, and follows 
the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) reporting guidelines.39

RESULTS
Our analytic cohort comprised 3,807,820 Veterans with 
diagnoses of heart failure, hypertension, or both, with 
51,878,099 total primary care visits over the 3-year study 
period. Veterans with both heart failure and hypertension 
(n=456,901; Table 1) had an average baseline age of 71.6 
years and mean CCI of 3.0, 2.9% were female at birth, and 
34.8% lived in a rural or highly rural setting. Only 1.4% 
of these patients had a video visit in the year prior to the 
pandemic, compared to 15.5% of patients with a video visit 
in the first year of the pandemic and 11.9% in the second 
year (Fig. 1). Veterans with hypertension (n=3,757,067; 

n=3,300,166 with hypertension and without heart failure; 
Supplemental Table 2) were younger and healthier on aver-
age, with a mean age of 66.7 years and mean CCI of 1.4. 
5.6% of these Veterans were female at birth, and 34.7% lived 
in rural, insular, or highly rural settings. Use of video care 
was similar to use in those with both heart failure and hyper-
tension with slightly more sustained use, with 1.4% having 
at least one video visit in the year prior to the pandemic, 
15.8% in the pandemic’s first year, and 12.9% in the second 
year. The group of Veterans with heart failure (n=507,654; 
n=50,753 with heart failure and without hypertension; Sup-
plemental Table 3) appeared very similar to those with heart 
failure and hypertension, as the majority (90%) of those with 
a diagnosis of heart failure also had hypertension.

Trends in video primary care use among patients with 
CVD were the same in adjusted and unadjusted analyses. 
In our multi-level logistic regression model (Fig. 2, Sup-
plemental Table 4), odds of using video primary care were 
highest during the first year of the pandemic, then declined 
in the second (AOR 15.3, 95% CI 15.1–15.4 and 11.5, 95% 
CI 11.3–11.6, respectively, compared to the pre-pandemic 
year). Male patients had lower odds of ever using video 
care than female patients (adjusted odds ratio [AOR] 0.73, 
95% confidence interval [CI] 0.72–0.74). Older patients in 
each age category had lower odds of using video care than 
younger individuals: patients 75 years or older had an AOR 
of 0.38 (95% CI 0.38–0.39), those aged 65–74 had an AOR 
of 0.49 (95% CI 0.49–0.50), and 45–64-year-olds had an 
AOR of 0.75 (95% CI 0.74, 0.76) compared to those aged 
18–44 years. Rural-dwelling Veterans had lower odds of 
using video care than urban-dwellers (AOR 0.71, 95% CI 
0.70–0.71). Compared to Veterans with high disability, those 
in all other enrollment priority groups had lower odds of 
using video care; low-income Veterans had the lowest odds 
of using video care among these categories, with an AOR of 
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Figure 1   Veterans with heart failure and hypertension with 1+ video primary care visit (unadjusted), 3/2019–3/2022.
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Table 1   Baseline Patient Characteristics and Video Care Use Over Time, Veterans with Heart Failure and Hypertension (N=456,901). 
Year 0 refers to the pre-pandemic year: 3/16/2019–3/15/2020; Year 1 refers to pandemic year 1: 3/16/2020–3/15/2021; Year 2 refers to 

pandemic year 2: 3/16/2021–3/15/2022

Year 0 Year 1 Year 2

Total 0 VVC† 1+ VVC Total 0 VVC 1+ VVC Total 0 VVC 1+ VVC

N (%) 456,901
(100.0)

450,547 
(98.6)

6354 (1.4) – 385,965
(84.5)

70,936 
(15.5)

– 402,442 
(88.1)

54,459 (11.9)

Baseline age, 
mean (SD)

71.6 (10.7) 71.6 (10.7) 69.9 (11.0) – 72.1 (10.5) 68.9 (11.2) – 72.1 (10.5) 68.1 (11.2)

Baseline age category
  18–44 5797 (1.3) 5675 (1.3) 122 (1.9) – 4139 (1.1) 1658 (2.3) – 4298 (1.1) 1499 (2.8)
  45–64 96,024 

(21.0)
94,449 

(21.0)
1575 (24.8) – 75,654 

(19.6)
20,370 

(28.7)
– 79,120 

(19.7)
16,904 (31.0)

  65–74 193,545 
(42.4)

190,787 
(42.4)

2758 (43.4) – 163,528 
(42.4)

30,017 
(42.3)

– 170,665 
(42.4)

22,880 (42.0)

  75+ 161,535 
(35.4)

159,636 
(35.4)

1899 (29.9) – 142,644 
(37.0)

18,891 
(26.6)

– 148,359 
(36.9)

13,176 (24.2)

Birth sex
  Female 13,405 (2.9) 13,106 (2.9) 299 (4.7) – 10,078 (2.6) 3327 (4.7) – 10,506 (2.6) 2899 (5.3)

Baseline race/ethnicity
  Non-

Hispanic 
Black

86,180 
(18.9)

85,242 
(18.9)

938 (14.8) – 70,918 
(18.4)

15,262 
(21.5)

– 73,250 
(18.2)

12,930 (23.7)

  Hispanic 20,618 (4.5) 20,341 (4.5) 277 (4.4) – 16,290 (4.2) 4328 (6.1) – 17,482 (4.3) 3136 (5.8)
  Non-

Hispanic 
other 
race

8254 (1.8) 8095 (1.8) 159 (2.5) – 6862 (1.8) 1392 (2.0) – 7178 (1.8) 1076 (2.0)

  Unknown 
race/eth-
nicity

23,527 (5.2) 23,198 (5.2) 329 (5.2) – 20,267 (5.3) 3260 (4.6) – 20873 (5.2) 2654 (4.9)

  Non-
Hispanic 
White

31,8322 
(69.7)

31,3671 
(69.6)

4651 (73.2) – 271,628 
(70.4)

46,694 
(65.8)

– 283,659 
(70.5)

34,663 (63.7)

Enrollment priority
  High dis-

ability
169,382 

(37.1)
166,761 

(37.0)
2621 (41.3) – 139,900 

(36.3)
29,482 

(41.6)
– 146,768 

(36.5)
22,614 (41.5)

  Low/
moderate 
disability

82,544 
(18.1)

81,374 
(18.1)

1170 (18.4) – 69,351 
(18.0)

13,193 
(18.6)

– 72,452 
(18.0)

10,092 (18.5)

  Low 
income

120,288 
(26.3)

118,766 
(26.4)

1522 (24.0) – 103,987 
(26.9)

16,301 
(23.0)

– 107,754 
(26.8)

12,534 (23.0)

  No service 
disability

74,725 
(16.4)

73,737 
(16.4)

988 (15.6) – 64,280 
(16.7)

10,445 
(14.7)

– 66,959 
(16.6)

7766 (14.3)

  Unknown 9962 (2.2) 9909 (2.2) 53 (0.8) – 8447 (2.2) 1515 (2.1) – 8509 (2.1) 1453 (2.7)
Marital status

  Divorced 107,380 
(23.5)

105,793 
(23.5)

1587 (25.0) 104,385 
(22.9)

87,800 
(22.8)

16,585 
(23.4)

95,526 
(20.9)

82,145 
(20.4)

13,381 (24.6)

  Married 245,432 
(53.7)

241,757 
(53.7)

3675 (57.8) 237,852 
(52.1)

197,523 
(51.2)

40,329 
(56.9)

216,097 
(47.3)

186,060 
(46.2)

30,037 (55.2)

  Never 
married

37,526 (8.2) 37,102 (8.2) 424 (6.7) 36,715 (8.0) 30,874 (8.0) 5841 (8.2) 33,866 (7.4) 29,040 (7.2) 4826 (8.9)

  Separated 14,767 (3.2) 14,580 (3.2) 187 (2.9) 14,284 (3.1) 11,748 (3.0) 2536 (3.6) 13,108 (2.9) 11,082 (2.8) 2026 (3.7)
  Widowed 38,643 (8.5) 38,203 (8.5) 440 (6.9) 37,732 (8.3) 32,551 (8.4) 5181 (7.3) 33,215 (7.3) 29,447 (7.3) 3768 (6.9)
  Unknown 13,153 (2.9) 13,112 (2.9) 41 (0.7) 25,933 (5.7) 25,469 (6.6) 464 (0.7) 65,089 

(14.3)
64,668 

(16.1)
421 (0.8)

Rurality
  Highly 

rural
6077 (1.3) 5907 (1.3) 170 (2.7) 18,979 (4.2) 17,145 (4.4) 1834 (2.6) 18,106 (4.0) 16,668 (4.1) 1438 (2.6)

  Insular 296 (0.1) 267 (0.1) 29
(0.5)

289 (0.1) 259 (0.1) 30 (0.04) 269 (0.1) 244 (0.1) 25
(0.1)

  Rural 153,202 
(33.5)

150,421 
(33.4)

2781 (43.8) 141,028 
(30.9)

123,776 
(32.1)

17,252 
(24.3)

136,038 
(29.8)

122,627 
(30.5)

13,411 (24.6)

  Urban 286,238 
(62.7)

282,939 
(62.8)

3299 (51.9) 286,467 
(62.7)

235,372 
(61.0)

51,095 
(72.0)

276,970 
(60.6)

237,825 
(59.1)

39,145 (71.9)

  Unknown 11,088 (2.4) 11,013 (2.4) 75
(1.2)

10,138 (2.2) 9413 (2.4) 725 (1.0) 25,518 (5.6) 25,078 (6.2) 440 (0.8)
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0.79 (95% CI 0.78–0.80). Those who were divorced or wid-
owed or who were never married or single had lower odds of 
using video care compared to married Veterans (AOR 0.89 
[95% CI 0.88–0.90] for divorced or widowed, 0.83 [95% CI 
0.82–0.84] for never married or single). Veterans with heart 
failure had slightly higher odds of video care use than those 
with hypertension only (AOR 1.06, 95% CI 1.05–1.07). 
Those with more comorbidities in general (CCI of 2 or more) 
also had slightly higher odds of video care compared to those 
with a CCI of 0 (AOR 1.03, 95% CI 1.02–1.04).

In sensitivity analyses in which we included interaction 
terms in the model for various sociodemographic characteris-
tics (Supplemental Table 5), the overall effects of these charac-
teristics on the primary outcome were largely unchanged. We 
found a significant interaction between these characteristics 
for Veterans of Hispanic ethnicity (AOR for the interaction 
term 1.18, 95% CI 1.15,1.22) and non-Hispanic other race/
ethnicity (AOR 0.88, 95% CI 0.85,0.93). This suggests that 
the effect of living in a rural versus urban environment varies 

according to race/ethnicity for these populations. However, as 
noted, the overall effects of race/ethnicity on the primary out-
come were unchanged in this model. Results were also similar 
to the main model in our sensitivity analysis with additional 
sociodemographic characteristics (Supplemental Table 6). 
While drive distance greater than 40 miles was associated 
with lower adjusted odds of video care use (AOR 0.91, 95% 
CI 0.90, 0.92), the rurality variable likely captured this effect 
in the main model, as the rurality effect was attenuated in the 
sensitivity analysis. Lower facility complexity was associated 
with lower adjusted odds of video care use (AOR 0.89, 95% 
CI 0.89,0.89), whereas the converse was true for broadband 
access (AOR 1.17, 95% CI 1.16, 1.19).

DISCUSSION
In this retrospective cohort analysis of Veterans with heart 
failure and/or hypertension, we found substantial differ-
ences in use of video primary care across patient groups 

Table 1   (continued)

Year 0 Year 1 Year 2

Total 0 VVC† 1+ VVC Total 0 VVC 1+ VVC Total 0 VVC 1+ VVC

Charlson 
comorbidity 
index, mean 
(SD)

3.0
(2.7)

3.0
(2.7)

3.1
(2.7)

3.6
(2.9)

3.6
(2.9)

3.6
(2.8)

3.3
(2.9)

3.2
(2.9)

3.5
(2.8)

Charlson comorbidity index, n (%)
  0 87,908 

(19.2)
86,894 

(19.3)
1014 (16.0) 53,126 

(11.6)
45,003 

(11.7)
8123 (11.5) 78,254 

(17.1)
72,128 

(17.9)
6126 (11.3)

  1 76,175 
(16.7)

75,089 
(16.7)

1086 (17.1) 67,210 
(14.7)

56,755 
(14.7)

10,455 
(14.7)

68,083 
(14.9)

59,609 
(14.8)

8474 (15.6)

  2+ 292,818 
(64.1)

288,564 
(64.1)

4254 (67.0) 336,565 
(73.7)

284,207 
(73.6)

52,358 
(73.8)

310,564 
(68.0)

270,705 
(67.3)

39,859 (73.2)

Driving distance to nearest primary care site
  40+ miles 30 072 (6.7) 29 431 (6.6) 641 (10.1) 30 072 (6.7) 26 967 (7.1) 3105 (4.4) 30 072 (6.7) 27 605 (6.9) 2467 (4.6)

Facility complexity
  1a—high 

complex-
ity

184,286 
(42.7)

181,747 
(42.8)

2539 (39.9) 172,181 
(43.0)

137,040 
(41.6)

35,141 
(49.5)

161,955 
(44.8)

133,056 
(43.3)

28,899 (53.0)

  1b—high 
complex-
ity

77,297 
(17.9)

76,133 
(17.9)

1164 (18.3) 71,683 
(17.9)

58,442 
(17.7)

13,241 
(18.6)

61,608 
(17.0)

52,140 
(17.0)

9468 (17.3)

  1c—high 
complex-
ity

92,451 
(21.4)

91,502 
(21.5)

949 (14.9) 85,620 
(21.4)

71,638 
(21.7)

13,982 
(19.7)

57,085 
(15.8)

49,588 
(16.1)

7497 (13.7)

  2—
medium 
complex-
ity

39,056 (9.0) 38,129 (8.9) 927 (14.5) 36,182 (9.0) 31,643 (9.6) 4539 (6.4) 43,348 
(12.0)

38,482 
(12.5)

4866 (8.9)

  3— low 
complex-
ity

3754 (8.7) 36,779 (8.6) 775 (12.2) 34,314 (8.5) 30,282 (9.2) 4032 (5.6) 35,765 (9.9) 32,106 
(10.4)

3659 (6.7)

  98—
excluded

68 (0.0) 68 (0.0) 0 (0) 56 (0.0) 55 (0.0) 1 (0) 1317 (0.3) 1247 (0.4) 70 (0.1)

Broadband access
  Yes 412,932 

(92.9)
407,213 

(92.9)
5719 (91.1) 412,932 

(92.9)
346,119 

(92.5)
66,813 

(95.0)
412,932 

(92.9)
362,311 

(92.6)
50,621 (94.7)

† VVC refers to VA Video Connect, VA’s video visit platform
‡ Cells with total N unchanged from baseline year are filled with “–” for clarity
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corresponding to all dimensions of access set out in our 
conceptual model.30 In particular, and similar to the gen-
eral population of Veterans, male, older, low-income, and 
rural-dwelling Veterans with these prevalent cardiovascular 
comorbidities had lower odds of ever using video primary 
care compared to their respective reference groups. Addi-
tionally, patients with heart failure had slightly higher odds 
of using video primary care than those without heart failure.

To the extent that there were differences by race or ethnic-
ity in the adjusted odds of using video primary care in this 
study, Veterans from historically marginalized racial/ethnic 
groups had similar or higher odds of video use compared to 
White Veterans, consistent with prior studies of pandemic-
era VA video primary and cardiology care.2, 18, 19 As racial 
disparities have been identified in heart failure care at every 
stage from diagnosis to referral for advanced heart failure 
therapies,40–42 it is encouraging that here, as in other facets 
of CVD care,43 disparities by race and ethnicity were smaller 
within the VHA’s integrated healthcare system than in stud-
ies conducted in other systems.23–26

In contrast to these minimal racial or ethnic differences, 
we did find evidence of disparities in video care use by 
age, rurality, and income. These results suggest that Vet-
erans with CVD are similar to the general population of 
Veterans18, 19 and Veterans engaged in specialty cardiology 
care2 in that Veterans who are older, living in rural areas, 
or lower-income are at risk for falling on the wrong side of 
this digital divide.44 This is concerning, given that some of 
the benefits of video visits (e.g., time and money saved by 
forgoing travel) would be expected to be most salient to these 

individuals,45, 46 and suggests an opportunity for interven-
tions as discussed below.

Perhaps in contrast to literature warning clinicians to pro-
ceed with caution when conducting virtual visits for patients 
with heart failure,47 we found slightly higher adjusted odds 
of video care use among Veterans with heart failure com-
pared to those with hypertension only. This may reflect that 
patients with heart failure have more frequent interactions 
with the healthcare system on average, including via vir-
tual modalities; virtual visits can be integrated into heart 
failure care workflows to optimize risk factor modification, 
medication adherence, and symptom monitoring.48 As our 
data do not include the particular reasons for a given patient 
visit (i.e., these are visits among patients with CVD, and for 
whom at least one visit in the study period pertained to their 
CVD, but not necessarily for CVD at each visit), we could 
not draw conclusions about the modality of heart failure-
related visits specifically. Still, these results suggest that at 
a minimum, patients with heart failure are using video care 
as much or more than patients with hypertension only.

Potential Solutions
While highlighting disparities in care delivery is a neces-
sary first step for improving health equity, this process is 
only useful insofar as solutions are identified and imple-
mented. VA’s tablet distribution initiative is one such effort 
to expand access to individuals who might otherwise face 
digital divide disparities.49, 50  Other federal initiatives 
include Lifeline51 and the Affordable Connectivity Pro-
gram,52 which subsidize internet and/or phone services 

Figure 2   Adjusted odds of ever using video primary care among 3,807,820 Veterans with hypertension, heart failure, or both. *CCI, 
Charlson comorbidity index.
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and Internet-enabled device purchases. Outside the gov-
ernment, organizations like EveryoneOn work to connect 
lower-income people living in the USA to low-cost home 
internet service and affordable devices.53 Virtual models of 
care that are designed to meet the needs of rural-dwelling, 
geriatric, and other historically underserved populations, 
such as VA’s Clinical Resource Hub (CRH) program, have 
also been shown to mitigate the digital divide.10 Such pro-
grams moderate the risk of growing disparities as more care 
is delivered virtually, though further research is needed to 
establish whether they are sufficient to meet this goal as cur-
rently implemented.50, 54

Limitations
The goal of this study was to characterize use of primary 
care video visits for this population; future analyses should 
examine clinical care delivery through the combination of 
video visits and phone visits, given that phone visits com-
prise a large proportion of VHA virtual care.2, 18, 19 Secondly, 
the current study design and data prevent us from identifying 
provider-level variation in video care delivery, which can 
impact patient use of such services.

Our study also has limitations common to observational 
studies in the VHA, including generalizability to the general 
US population, though the national scope and large sample 
size represent strengths of this VHA system focus. As in 
most telehealth research, there is a risk of visit modality 
misclassification, since the electronic medical record does 
not reliably capture when modality changes during a visit 
(e.g., a video visit is converted to a phone visit due to tech-
nologic issues). However, conversion from video to phone 
visits occurs disproportionately among some of the groups 
found to use video care less often,55 meaning the differences 
identified are more likely to be underestimates than overes-
timates. Finally, our inclusion of only patients with at least 
one primary diagnostic code for heart failure or hyperten-
sion minimized the risk of including patients without these 
conditions of interest, but may have inadvertently excluded 
some patients with these conditions.

CONCLUSION
With the onset of the COVID-19 pandemic, video care 
became and remains an important proportion of primary care 
delivered to Veterans with cardiovascular disease. Given 
lower odds of video care among certain Veteran groups, con-
tinued expansion of video care could make CVD services 
increasingly inequitable unless solutions are implemented 
simultaneously. As VA expands virtual care for CVD, these 
insights can inform equitable and effective triage of patients 
to virtual versus in-person care by identifying patients that 
may require additional support to use virtual care.
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