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Abstract
We conducted a retrospective cohort study using a difference-in-differences design to estimate differences in primary care

outpatient clinic visit utilization among high- and low-risk Medicare aging beneficiaries from an Accountable Care

Organization during the COVID-19 pandemic compared to a control cohort from the previous year. High-risk was defined

as having a Hierarchical Condition Category score of 2 or higher. A total of 582 101 patient-month records were analyzed.

After adjusting for patient characteristics, those in the high-risk group had 339 (95% CI [333, 345]) monthly outpatient

encounters (in-person and telehealth) per 1000 patients compared to 186 (95% CI [182, 190]) in the low-risk group. This

represented a 22.8% and 26.5% decline from the previous year in each group, respectively. Within each group, there was

lower utilization among those who were older, male, or dually eligible for Medicaid in the high-risk group and among

those who were younger, male, or non-white in the low-risk group. Telehealth use was less common among patients who

were older, dually eligible for Medicaid or living in rural/suburban areas compared to urban areas. All results were significant

at the 95% level. We found significant disparities based on age, gender, insurance status, and non-white race in primary care

utilization during the pandemic among Medicare beneficiaries. With the exception of gender, these disparities differed

between high- and low-risk groups. Interventions targeting these vulnerable groups may improve health equity in the setting

of public health emergencies.
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Introduction
The outbreak of the COVID-19 pandemic rapidly changed
the landscape of the healthcare system and the delivery of
care services worldwide (1–3). In the United States,
non-COVID healthcare utilization declined by an average
of 30% to 40% after the national public health emergency
announcement on March 13, 2020 (4). This decline reflected
an across-the-board decrease in emergency department (ED)
visits (5), hospitalizations (6), acute and elective procedures
(7,8), and outpatient care (9–11). Preventive and chronic
disease management care utilization were subject to sharp
declines of greater than 50% (12–14). In response, telehealth
was rapidly adopted to provide an alternative to in-person
care (15–19). The total increase in telehealth encounters in
April and May 2020 has been estimated to be more than
ten times the volume in March 2020 (17,19).

However, it remains unclear how older patients’ care uti-
lization was impacted by the pandemic relative to the general
population, especially those with higher baseline levels of
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Table 1. Baseline Characteristics of Pandemic and Control Cohorts by Risk Group.

Low risk High risk

Baseline characteristics

Pandemic cohort

(N = 9554)

Control cohort

(N = 8758)

Pandemic cohort

(N = 7202)

Control cohort

(N = 6903)

Sociodemographic factors

Mean Age (years, SD) 73.98 (5.86) 73.94 (5.94) 76.76 (7.03) 76.83 (7.14)

Age (years, %)

65-74 62.73 62.27 44.78 44

75-85 31.04 31.07 38.86 38.9

86+ 6.23 6.66 16.36 17.11

Female (%) 63.35 64.09 56.64 56.45

Race (%)

Non-Hispanic White 96.37 96.55 95.99 95.94

Other race/ethnicity 3.63 3.45 4.01 4.06

Medicaid Insurance Ever (%) 3.30 3.85 9.07 9.65

Disability entitlement (%) 2.37 2.42 6.90 6.58

Rural/Urban (%)

Urban 70.39 71.39 67.63 69.04

Suburban 19.54 18.76 18.94 18.21

Large town/rural 8.77 8.77 12.00 11.50

Small town/isolated rural 1.30 1.07 1.42 1.23

Mean HCC Score (SD) 0.44 (0.50) 0.46 (0.50) 3.78 (2.26) 3.71 (2.19)

Chronic conditions

3 or more chronic conditions (%) 24.32 23.40 81.52 79.76

Subsample indicators

Case management (%) 3.22 4.8 17.81 17.6

Integrated care (%) 3.6 5.57 21.99 21.79

Abbreviations: HCC, Hierarchical Condition Category; SD, standard deviation.

Figure 1. Number of primary care outpatient clinic visits and percentages of telehealth visits.
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care utilization. In addition, there may also have been a dis-
proportionate impact of the pandemic on care utilization by
historically disadvantaged groups, such as those with
advanced age (86+ years), racial/ethnic minorities, low-
income, disabled, and rural/suburban residents. These
patient characteristics are known to be associated with
limited access to care and limited adoption of new technolo-
gies such as telehealth. (3,14,20–22). Yet the extent to which
telehealth accounted for total clinical encounters since the
pandemic began suggests its great potential to expand
access to care (10,16). Furthermore, patterns of patients’ tele-
health utilization over time may provide insights into future
directions to promote more equitable care access (23,24).

Telehealth expansion imposed unique challenges for older
patients, who face greater technological and logistical barri-
ers to care access (21,22,25,26). Unlike private health insur-
ers (27,28) and other locally or privately managed public
health insurers such as state Medicaid programs or
Medicare Advantage (23,29,30), the Centers for Medicare
& Medicaid Services (CMS) had not allowed billing for

telehealth visits for traditional fee-for-service Medicare ben-
eficiaries (ie, public health insurance covering US patients 65
years or older) before March 2020 (4). Notably, telehealth
visits in traditional fee-for-service Medicare increased from
0 to nearly 1.8 million visits per week by the end of April
2021 (4). The new availability of telehealth among these
Medicare beneficiaries offers a valuable opportunity to
study patterns of telehealth utilization among older patients,
with implications that may be relevant for non-Medicare pop-
ulations beyond the United States (24,31,32).

Our study addressed these gaps in the literature with 3
objectives. First, we investigated the impacts of the pandemic
on non-COVID outpatient care in primary care settings
among Medicare beneficiaries served by an Accountable
Care Organization (ACO) in southern Wisconsin, United
States (4,17). We stratified our analysis into a high-risk
group (those with a Hierarchical Condition Categories
[HCC] score of 2 or higher) and a low-risk group (HCC
score less than 2) (17). Second, we estimated the extent to
which telehealth was able to compensate for the decline in

Table 2. Number of Primary Care Outpatient Clinic Visits (in-Person & Telehealth) per 1000 Patients per Month.

Low risk High risk

Unadjusted Means—Average (SD)

Baseline Study period Baseline Study period

Pandemic cohort 231 (495) 188 (463) 446 (706) 340 (630)

Control cohort 223 (485) 257 (533) 432 (695) 439 (703)

Adjusted Means in study period—Average (95% CI)

Pandemic cohort 186 (182, 190) 339 (333, 345)

Control cohort 253 (249, 258) 439 (432, 446)

Adjusted means for pandemic cohort in study period—Avg. (95% CI)

Chi2 (P> ) Chi2 (P> )
65-74 years old 173 (168, 177) 332 (323, 342)

75-85 years old 207 (199, 214) 359 (349, 370)

86+ years old 76.53 (.00) 210 (194, 225) 43.61 (.00) 305 (290, 318)

Female 194 (189, 199) 348 (340, 356)

Male 30.47 (.00) 173 (167, 179) 11.36 (.00) 326 (317, 335)

Non-white race 161 (142, 179) 323 (293, 353)

White race 6.2 (.01) 187 (183, 191) 1.06 (.30) 339 (333, 345)

Medicaid dual 198 (175, 220) 284 (266, 302)

Non-Medicaid 0.61 (.44) 186 (182, 190) 32.51 (.00) 349 (338, 351)

Disabled 189 (164, 214) 369 (344, 395)

Nondisabled 0.01 (.92) 186 (182, 190) 10.13(.00) 336 (330, 342)

Rural 187 (175, 198) 325 (310, 341)

Suburban 180 (172, 188) 330 (317, 344)

Urban 2.52 (.28) 188 (183, 192) 4.88 (.09) 343 (335, 350)

N. of obs. - patient-month 329 429 252 581

Adjusted models were estimated using negative binomial regressions. Dependent variable was the number of clinics visits (both in-person and telehealth) per

1000 beneficiaries per month. Reference groups are control cohort residents in the baseline period who are aged 65 to 74 years or female or white or

non-Medicaid or nondisabled or urban. Standard deviations (SD) or robust 95% confidence interval (CI) in parentheses.
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in-person clinical visits (15,19). Third, we quantified dispar-
ities in pandemic impacts on non-COVID-related primary
care outpatient visits and telehealth utilization based on
patient-level characteristics (14,20).

Methods
Study Design
A difference-in-differences design was used to retrospectively
estimate the change in primary care outpatient care utilization
(in-person and telehealth) during the COVID-19 pandemic
compared to the previous year, while controlling for the
common time trends across years. Difference-in-differences is
a statistical method that uses observational data to compare
the difference between the change in a measured outcome in
an exposed group versus the change in that outcome in a
control group. In the current study, we used this method to cal-
culate the impact of the pandemic on outpatient primary care
utilization by comparing the change in care utilization within
the pandemic cohort to that within the control cohort.

Data Sources and Study Sample
We analyzed claims for outpatient primary care among
Medicare beneficiaries from an Accountable Care
Organization (ACO) in southern Wisconsin, United States.
The study sample included Medicare ACO beneficiaries who
were 65 years or older with a primary care provider (PCP)
within theACOprovider list.Within the study sample, the pan-
demic cohortwas defined as those beneficiarieswhowere in the
ACO beneficiary list in 2019 and 2020. The control cohort was
defined as those who were in the list in 2018 and 2019. The
6-month study period was defined as from April 1, 2020, to
September 30, 2020, for the pandemic cohort and the same
months in the previous year for the control cohort (April 1,
2019, to September 30, 2019). For both cohorts, the 12
months preceding the study period were used as the baseline.
March 2019 and 2020were excluded from the study since pan-
demic announcements in theUnited States began duringMarch
2020 and resulted in a decline in primary care outpatient visit
utilization starting in mid-March 2020. As a result, monthly
data on care utilization in March may yield mixed results that
would not be as reflective of pandemic-related impacts com-
pared to subsequent months (3,9).

The study sample was further stratified into a high-risk
group of Medicare beneficiaries whose Hierarchical
Condition Category (HCC) scores were 2 or higher, and a
low-risk group of those with HCC scores less than 2. Our
stratification selection is supported by the fact that high-
and low-risk patients have very different care utilization pat-
terns due to medical needs, and the high-risk population is
always a targeted subgroup for care management in the
ACO for quality improvement and cost control purposes
(33,34). In addition, due to the difference in baseline utiliza-
tion, high- and low-risk groups may also experience different
pandemic impacts on care utilization (14,17).

Outcomes Measures and Explanatory Variables:
The primary outcome measure was the number of primary
care outpatient care claims (both in-person and telehealth)

Table 3. Predictors of Telehealth Use in the Pandemic Cohort by

Risk Group.

Variables

Low risk

(N = 9554)

High risk

(N = 7202)

Age 75-85 years (ref.

65-74 years)

0.98 (0.88, 1.08) 0.97 (0.87, 1.09)

Age 86+ years (ref.

65-74 years)

0.72*** (0.58, 0.89) 0.65*** (0.56, 0.75)

Female (ref. Male) 1.08* (0.99, 1.18) 1.05 (0.95, 1.16)

Non-White Race (ref.

White)

0.83 (0.66, 1.04) 1.03 (0.80, 1.32)

HCC Score 3.47*** (2.61, 4.63) 1.28*** (1.22, 1.35)

Dual Medicaid

Coverage (ref.

non-Medicaid)

0.88 (0.68, 1.13) 0.6*** (0.50, 0.72)

Disability (ref.

non-Disabled)

1.13 (0.85, 1.51) 1.08 (0.87, 1.33)

Rural (ref. Urban) 0.81*** (0.70, 0.93) 0.63*** (0.55, 0.73)

Suburban (ref. Urban) 0.77*** (0.69, 0.86) 0.75*** (0.66, 0.85)

Predicted likelihood

of telehealth

adoption

38.37% 64.55%

Predicted # of

telehealth visits per

1000 people over

the study period

(SE) out of all

sample

574 (319) 1340 (515)

Predicted # of

telehealth visits per

1000 people over

the study period

out of telehealth

adopters (SE)

1478 (182) 2069 (433)

Robust confidence

interval in

parentheses

Abbreviation: HCC, Hierarchical Condition Category.

*** P< .01, ** P< .05, * P< .1.

Models were estimated using logistic regressions. Dependent variable was a

binary indicator of telehealth adopter (=1) or non-adopter (=0) among the

pandemic cohort during the study period. Reference groups are control

cohort residents in the baseline period who are aged 65 to 74 years or

female or white or non-Medicaid or nondisabled or urban. Entries are odds

ratios (OR). Robust 95% confidence interval (CI) or standard error (SE) in

parentheses.
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for a beneficiary in a given month. The secondary outcome
measure was a binary indicator of telehealth use. A telehealth
user was defined as those in the pandemic cohort who had at
least one outpatient telehealth encounter for primary care
during the 6-month study period. Non-telehealth users were
those in the pandemic cohort who did not use telehealth
during the 6-month study period.

The major explanatory variable for outpatient care claims
was the interaction between the 2 binary indicators—the
study period and pandemic cohort, which captured the
difference-in-differences estimates of changes in outpatient
care utilization after controlling for the common time trend
and the differences between the pandemic and the control
cohorts. Monthly indicators were also included to control
for seasonal changes over months.

For both in-person and telehealth visit claims, explanatory
variables included baseline age, gender, race/ethnicity, dual
Medicaid coverage, disability entitlement, rural/suburban/
urban residence, and HCC scores. These variables were
selected based on existing studies on health and healthcare
disparities. It is expected that subgroups that are older, of
non-white race, with low income and/or reside in rural
areas have proportionally less resources, exposure, and
access to both regular care and innovative care delivery
that is highly dependent on technology and equipment,
such as telehealth (3,14,20–22).

Analytical Approach
Two primary outcomes were analyzed in the study: (1) the
change in outpatient primary care (in-person and telehealth)
visits and (2) the use of telehealth in the pandemic cohort rela-
tive to the control cohort during the 6-month study period. For
each outcome,we analyzedACOsystem-wide aggregated out-
comes bymonth and then performed a beneficiary-level regres-
sion analysis stratified by risk group (14,17) (33,34).

A negative binomial regression model was used to predict
the average outpatient care encounters per beneficiary per
month for each risk group. The negative binomial regression
model was selected because of the outcome variable, the
number of outpatient care encounters, which is a discrete var-
iable assumed to follow a negative binomial distribution
(35,36). Each beneficiary i’s outpatient CareUse in month t
was predicted by binary indicators of StudyPeriod,
Pandemic Cohort, and their interactions, which captured
the difference-in-differences estimates. Xi represented a
group of control variables. γt represented the monthly fixed
effects, and ϵit was the random error term.

CareUseit = α+ δ1StudyPeriodt + δ2Pandemici

+ δ3StudyPeriodt × Pandemici + Xiβ + γt

+ ϵit

For disparities or differential impacts of COVID-19, the
model also included 2-way and 3-way interactions of each
sociodemographic factor (ie, age, gender, race/ethnicity,

Medicaid coverage, disability entitlement, rural/suburban vs
urban residence) with the StudyPeriod, Pandemic, and the
interaction term.

Our results were calculated as the predicted number of
outpatient encounters per 1000 beneficiaries per month for
the overall sample, as well as for each subgroup with the cor-
responding sociodemographic co-variates by risk-group.
Chi-square tests were used to test the significance of the dif-
ference between the 2 risk groups for the overall change and
within each sociodemographic co-variate.

For telehealth use, a logistic regression model was used to
predict the likelihood of telehealth use in response to the
explanatory covariates for each of the 2 risk groups. The pre-
dicted number of telehealth encounters over the 6-month
study period among the pandemic cohort overall and
among the subset of telehealth users were predicted by neg-
ative binominal models and presented per 1000 beneficiaries.

Results
Sample Demographics
The study sample included a total of 32 417 Medicare bene-
ficiaries. There were 18 312 beneficiaries in the low-risk
group (9554 from the pandemic cohort and 8758 from the
control cohort) and 14 105 beneficiaries in the high-risk
group (7202 from the pandemic and 6903 from the control
cohort) (Table 1). Compared to the low-risk group, the high-
risk subgroup was older (average age 77 vs 74 years), had
fewer females (57% vs 64%), had a greater proportion of
those with dual Medicaid coverage (9% vs 4%), disability
entitlement (7% vs 2.5%), and were more likely to reside
in rural/suburban versus urban areas (32% vs 29%). The
high-risk group also had a higher proportion of beneficiaries
with 3 or more chronic conditions (81% vs 24%), as well as
higher enrollment in the ACO care management or integrated
care programs (21% vs 6%) compared to the low-risk group.
Within each risk group, clinical and sociodemographic
factors were comparable across the pandemic and the
control cohorts.

Outpatient Encounters During COVID-19
System-wide changes. The total number of primary care
encounters (both in-person and telehealth) remained stable
at an average of 6800 to 7000 encounters per month prior
to the pandemic and decreased by about 49% in the first
month after the pandemic began (3568 total encounters in
April 2020). Although these encounters subsequently
increased, the average monthly number of encounters over
the 6-month study period was 5464 for the pandemic
cohort, representing a 21.92% overall decline compared to
the baseline period (Figure 1).

Patient-level changes. Compared to the control cohort, the
pandemic cohort experienced decreased care utilization

Cao et al 5



during the study period relative to the baseline for both high-
and low-risk groups. The high-risk group experienced less of
a decline in primary care utilization than the low-risk group
during the study period (χ2 = 727.06; P< .0001). Before
adjustment, the average utilization was 220 to 230 encounters
per 1000 beneficiaries per month in the low-risk group and
430 to 450 encounters in the high-risk group for both pan-
demic and control cohorts during the baseline period. In
the study period, monthly care utilization slightly increased
for the control cohort compared to the baseline period with
the low-risk group at 257 encounters per 1000 beneficiaries
per month and the high-risk group at 439 encounters. After
fully adjusting for covariates, the low-risk group in the pan-
demic cohort had on average 186 (95% CI [182, 190])
encounters per 1000 beneficiaries per month during the
study period and the high-risk group had 339 (95% CI
[335, 345]) encounters, representing a 26.5% and 22.8%
decline, respectively.

Disparities in utilization based on sociodemographic factors.
There were differences by age, race/ethnicity, insurance cov-
erage, and disability in the impact of the pandemic on
primary care utilization (in-person and telehealth) across
low- and high-risk groups. For the low-risk group, younger
age (65-74 years), male gender, and non-white race/ethnicity
were associated with lower primary care utilization during
the pandemic. For the high-risk group, older age (86 years
or older), male gender, dual Medicaid coverage, and being
non-disabled were associated with lower primary care utiliza-
tion (Table 2).

Telehealth Utilization During COVID-19
System-wide utilization and penetration. In April 2020, tele-
health accounted for 78% of total primary care encounters.
However, this percentage decreased to about 22% by the
end of the 6-month study period in September 2020
(Figure 1). There was a small proportion of beneficiaries
(8%-17%) who used telehealth each month during the
study period.

Predictors of telehealth utilization. Overall telehealth use over
the 6-month study period was 38% for the low-risk group
and 65% for the high-risk group (Appendix Figure 1). We
predicted that over the 6-month study period, there were on
average 574 telehealth encounters per 1000 beneficiaries
for the low-risk group and 1340 encounters per 1000 benefi-
ciaries for the high-risk group (Table 3).

Differences in sociodemographic factors between tele-
health users and non-users varied by risk group. In the
low-risk group, telehealth users were older, more likely to
be female, and more likely to have dual Medicaid coverage
and disability entitlement than telehealth non-users. In the
high-risk group, however, telehealth users were younger
and were less likely to have Medicaid coverage than the tele-
health non-users. For both high- and low-risk groups,

telehealth users were more likely to reside in urban versus
rural/suburban areas, had higher HCC scores, were more
likely to have 3 or more chronic conditions, and hence, had
a higher enrollment in the care management or integrate
care programs than telehealth non-users (Appendix Table 1).

After adjustment for covariates, beneficiaries with older
age (86+ years), rural or suburban residence were much
less likely to be a telehealth user relative to the reference
group (65-74 years old [White male without Medicaid cover-
age non-disabled] urban residents) (OR 0.72 95% CI [0.58,
0.89], OR 0.81 95% CI [0.70, 0.93] and OR 0.77 95% CI
[0.69, 0.86]), respectively for the low-risk group. We found
similar results for the high-risk group, with the odds ratios
being even lower, suggesting even greater telehealth use dis-
parities relative to the reference group.

Discussion
Main Findings
Among US Medicare ACO beneficiaries in our study, the
high-risk group experienced a smaller decline in primary
care outpatient utilization than the low-risk group during
the pandemic. Sociodemographic factors contributed differ-
ently to the changes in utilization between these risk
groups. Although there was a substantial increase in tele-
health encounters, telehealth use declined significantly
during the 6-month study period and did not fully mitigate
the decline in in-person outpatient visits during the pan-
demic. Older patients, those with lower income (ie, dual
Medicaid coverage), and rural/suburban residents were less
likely to use telehealth.

Implications and Contributions to the Literature
Primary care outpatient utilization. Our study of Medicare ben-
eficiaries supported findings from prior studies demonstrat-
ing that US primary care outpatient encounters experienced
a sharp 30% to 40% decline once the pandemic began
(3,4,19). The magnitude of the decline in care utilization
was comparable to that among younger patients with
private health insurance coverage and older patients with
Medicare Advantage plans nationally and from other geo-
graphic locations (3,11,17). In addition, our study demon-
strated 2 unique findings for Medicare beneficiaries. First,
the high-risk group experienced less reduction in care utiliza-
tion than the low-risk group during the pandemic (χ2 =
727.06; P< .00). Potential explanations for this include: (1)
high-risk beneficiaries had greater medical needs and less
flexibility to reduce care utilization discretionally than their
low-risk counterparts (3,4,9), (2) more high-risk beneficiaries
were enrolled in a care management program than those in
the low-risk group, and (3) beneficiaries from the high-risk
group were also supported and coached differently by their
care team due to being in an ACO, regardless of care manage-
ment program enrollment. Thus, these care management
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programs might have played an essential role in mitigating
the impact of the pandemic through improved care coordina-
tion. Further studies on the effects of such programs during
and after the pandemic will provide additional insights into
these possible mechanisms. Second, our study is the first to
explicitly test the impact of the pandemic on disparities
with regards to sociodemographic factors among Medicare
beneficiaries (14,20,25). There were differences by age,
race/ethnicity, insurance coverage, and disability in the
impact of the pandemic on primary care utilization (in-person
and telehealth) across low- and high-risk groups.

Telehealth use. Since traditional fee-for-service Medicare did
not allow reimbursement for telehealth until the pandemic
began (4,29), our study was uniquely positioned to investi-
gate the use of telehealth services among older patients.
Older patients who face added challenges to adopting new
technologies, yet may also stand to benefit more from
using telehealth than younger patients due to challenges in
obtaining transportation needed to attend in-person clinic
visits. We found that despite rapid initial adoption, the pro-
portion of outpatient encounters that used telehealth declined
from 78% to 22% over the 6-month study period. The pene-
tration of telehealth use was also low, with only 60% of ben-
eficiaries having used telehealth during the study period. Our
findings suggest that additional interventions, such as care
coordination programs, as well as institutional regulations
and payment models, could contribute to more equitable
expansion of telehealth by engaging older and low-income
Medicare beneficiaries to avoid increasing disparities in
healthcare access.

Limitations
There are several limitations to our study. First, the study
sample was from one healthcare system and may not be rep-
resentative of the entire US Medicare population or the tradi-
tional Medicare fee-for-service beneficiaries nationally. A
larger sample including multiple care systems would
further address the generalizability of these findings.

Second, the study focused only on the volume of care
services but did not link the services or encounters with
any specific preventive care or chronic disease management
activities. Short-term changes in these preventive or care
management activities may have influenced our outcomes.
Future studies would benefit from making such linkages to
further refine our estimates (15,19).

Third, we did not differentiate between high- versus low-
value care, or limit our analysis to care specific to
widely-accepted quality measures. Results would then be
more relevant to the best clinical practice and long-term
health outcomes and care system performance.

Fourth, due to limitations in our data, this study did not
explicitly account for beneficiaries’ socioeconomic and edu-
cational status, residential distance to the primary care
clinics, familiarity with technology, or access to technology

equipment. These factors may also be important for evaluat-
ing the impact of the COVID-19 pandemic on telehealth
utilization.

Finally, regional and care system-level factors may have
contributed to our findings, such as infrastructure provided
to the beneficiaries to support telehealth and in-person care
utilization, local culture, and logistics unique to the ACO.
Future qualitative studies may provide complementary infor-
mation to our quantitative study regarding the impact of
patient satisfaction, as well as patient and provider experi-
ence, on disparities in telehealth utilization.

Conclusion
Among US Medicare ACO beneficiaries in our study, the
high-risk group experienced a smaller decline in primary
care outpatient utilization than the low-risk group during
the pandemic. We also found significant disparities based
on age, gender, insurance status, and non-white race in
primary care utilization during the pandemic among benefi-
ciaries. However, beneficiaries, including those in the high-
risk group or dually eligible for Medicaid, were able to
make use of telehealth for primary care outpatient visits,
though disparities in telehealth utilization still existed.
Interventions targeting these vulnerable groups may
improve health equity in the setting of public health
emergencies.
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Appendix

Appendix Table 1: Baseline Characteristics of Telehealth Users and Non-Telehealth Users.

Low risk High risk

Baseline characteristic

Telehealth users

(N = 3666)

Non-Telehealth users

(N = 5888)

Telehealth users

(N = 4649)

Non-Telehealth users

(N = 2553)

Sociodemographic Factors

Mean Age (years, SD) 74.35 (5.97) 73.75 (5.77) 76.57 (6.91) 77.10 (7.23)

Age (years, %)

65-74 60.23 64.28 45.24 43.95

75-85 33.06 29.79 39.79 37.17

86+ 6.71 5.93 14.97 18.88

Female (%) 64.21 62.81 56.59 56.72

Race (%)

Non-Hispanic White 96.56 96.25 95.93 96.08

Other 3.44 3.75 4.07 3.92

Medicaid Insurance Ever (%) 3.71 3.04 8.32 10.42

Disability Entitlement (%) 2.92 2.02 7.08 6.58

Rural/Urban (%)

Urban 73.35 68.55 70.34 62.71

Suburban 17.40 20.87 17.83 20.96

Large town 8.16 9.15 10.39 14.92

Small town/isolated rural 1.09 1.43 1.42 1.41

Mean HCC score (SD) 0.54 (0.50) 0.38 (0.49) 3.98 (2.35) 3.41 (2.01)

Chronic Conditions

3 or more chronic conditions (%) 33.06 18.89 84.86 75.44

Subsample indicators

Case management (%) 3.98 2.75 19.01 15.63

Integrated care (%) 4.61 2.97 23.66 18.96

Abbreviations: HCC, Hierarchical Condition Category; SD, standard deviation.

Appendix Figure 1: Percentages of patients using telehealth.
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