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Introduction: Increased telemedicine implementation may promote primary care access. However, gaps in
telemedicine uptake may perpetuate existing disparities in primary care access. This study assessed pro-
vider- and patient-level factors associated with telemedicine use in community-based family practice clinics.

Methods: This retrospective study used electronic medical records data from a large Federally
Qualified Health Center. A 3-level mixed-effects logistic regression model explored predictors of tele-
medicine use, with provider and patient as random effects.

Results: The analytic sample included 37,428 unique patients with 106,567 primary care encounters
with 42 family medicine providers. Fifty-seven percent of the sample identified as Hispanic, 28% non-
Hispanic White, and 11% non-Hispanic Black. Compared to Hispanics, non-Hispanic White patients had
61% higher odds of a telemedicine visit, and non-Hispanic Black patients had 32% higher odds of a tel-
emedicine visit. The odds of telemedicine use were lower for those who were uninsured. Those resid-
ing in metropolitan areas or medically underserved areas had greater odds of a telemedicine
appointment. Commute time exhibited a dose-response relationship with telemedicine use. Provider
characteristics were not significantly associated with telemedicine use.

Discussion: While provider characteristics were not associated with telemedicine use, greater focus
on patient characteristics specific to the population served is necessary. ( J Am Board Fam Med
2022;35:457–464.)
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Introduction
The COVID-19 pandemic highlighted longstand-
ing disparities in access. Similar to the broader US
workforce, the health care system transitioned from
in-person physician-patient interactions to virtual
ones. A major catalyst in this expansion of

telemedicine was stay-at-home orders and fear of
contracting COVID-19 during in-person visits.1

Telemedicine refers to a multitude of methods used
to deliver care at a distance: synchronous telemedi-
cine methods, such as visits via telephone, virtual
chats, and real-time video visits; asynchronous tele-
medicine methods, such as electronic consults
between clinicians; and many other virtual activ-
ities, though two-way video is considered the domi-
nant form of telemedicine administration.2 This
change in delivery of care especially affected the
continuity of care for persons with chronic illnesses,
as well as health care organizations, where declines
in visits have threatened financial viability. How-
ever, despite the fact that limited insurance cover-
age of telemedicine services contributed to the low
adoption in prior years, as time progressed, waivers
in Medicare policies and the enactment of certain
CARES Act policies in 2020 have created greater
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access and stability by prompting increased cover-
age and flexibility in reimbursement for telehealth
visits provided for beneficiaries.3,4 State insurance
programs, such as Medicaid, and other commer-
cial insurers followed suit, allowing most clinics
to bill Medicare, Medicaid, and private insurers
for telemedicine services. Despite this transition,
telemedicine availability is still policy dependent;
some plans limit the type of services provided,
whereas others limit the network of providers
allowed to offer such services.5

Primary care providers, such as family physi-
cians, have long served as an entry point into the
health care system, coordinating care and providing
continuity of care that lowers overall health care
costs for the patient and the system.6,7 Patients
value the role of a family physician as a point of first
contact and prefer to initially seek care from them.8

Though the need for more family physicians has
been continuously touted in literature, estimates by
the American Academy of Family Physicians pro-
jected a 2020 shortage of 149,000 family physicians
nationwide.9,10 These shortages are particularly
pronounced in rural areas, medically underserved
areas (MUAs), and health professional shortage
areas (HPSAs).11 In addition, access to primary
care in Texas is particularly poor, as the state
ranks 47th in the nation for its primary care physi-
cian-to-population ratio.12 Federally Qualified
Health Centers (FQHCs) are a particularly im-
portant source of access and, compared with other
primary care clinics, demonstrate higher rates of
new patient appointments and lower costs regard-
less of insurance status.13,14 However, the major-
ity of FQHC expansions in the past decades have
been near urban areas, indicating geographic
access to care remains a crucial concern in pri-
mary care delivery.13,14

In light of the COVID-19 pandemic, there has
been an immense surge in telemedicine use by
about 154% from March 2019 to March 2020.1 A
2020 survey revealed that approximately 4.5 mil-
lion Texas residents began using telemedicine
services after the onset of the COVID-19 pan-
demic.15 Reasons for the increase include the ease
of access16 as well as additional flexibility for pro-
viders and patients,17 and from the clinic perspec-
tive, the convenience of telemedicine offers the
potential to reduce the rates of appointment no-
shows.18 For example, patients could access care
even when outpatient offices had limited hours,

which proved valuable for patients reluctant to
seek in-person care because of COVID-19, those
who had difficulty seeking care due to the pan-
demic, or high-risk patients with chronic diseases
who were taking measures to avoid contracting
COVID-19.1

While several studies have focused on telemedi-
cine use across different physician specialties, few
have focused on primary care providers and the
adoption of telemedicine. For example, Gomez and
colleagues conducted a qualitative assessment of pri-
mary care physicians’ perspective of telemedicine and
reported improved patient access to care through its
convenience, increased time with patients, and ability
to evaluate patients’ home environments. They, how-
ever noted concerns including a lack of physical
touch (and with it, challenges to physical examina-
tions), which may inadvertently affect the closeness
of physician-patient relationships.19 Sinsky, on the
other hand, suggested that telemedicine may priori-
tize and even enhance relationships between primary
care physicians and their patients, and having remote
visits may allow providers to be more attentive.20 In
this study, we assess provider- and patient-level fac-
tors associated with telemedicine use in a large
FQHC in Texas. Considering this recent increase in
uptake of telemedicine services, studies of this nature
are important because gaps in telemedicine adoption
may perpetuate existing disparities in primary care
access.

Methods
Study Design and Data

This is a retrospective cohort study to assess pro-
vider- and patient-level factors associated with tele-
medicine use in community-based family practice
clinics. Data were compiled from electronic medical
records at 36 family practice clinic locations within
a large FQHC serving rural and urban areas across
Texas. In 2020, the FQHC served 95,000 undupli-
cated patients across the following service lines:
family practice, pediatrics, dentistry, geriatrics, be-
havioral health, and obstetrics and gynecology.
Appointment-level data on all patients spanned an
11-month period (from January 1, 2020 to
November 30, 2020), including the patterns of tele-
medicine use before and during the COVID-19
pandemic. Deidentified data included demographic
information as well as encounter-level information
for family practice patients.
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Measurement

The outcome of interest was telemedicine use
[no (0), yes (1)]. Telemedicine was defined as an
audiovisual consultation that was started and
finalized via a telemedicine platform that the
FQHC contracted with. The independent varia-
bles of interest included patient sociodemo-
graphic variables (eg, age, race/ethnicity, sex,
insurance coverage type), patient geographic
classifications (eg, metropolitan/nonmetropoli-
tan status, residence in a MUA as defined by the
Health Resources & Services Administration
(HRSA), and commute time to clinic (calculated
using “traveltime3’’ program in Stata, which
accesses the Google Maps application program-
ming interface, to calculate driving distance in
miles between patients’ zip codes and facility zip
codes, and represents the average time it takes to
travel from patient’s address to the clinic). Other
independent variables included provider charac-
teristics, for example, provider type (MD vs
non-MD), provider language (English only vs
English and Spanish), and years in practice (0 to
5 years vs 6 to 10 years vs 11 to 20 years vs 201
years).

Analysis

Descriptive analyses employing frequencies and
proportions were used to describe patient demo-
graphic characteristics and provider characteristics
as well as appointment type (in-person vs telemedi-
cine) patterns over time. Because the unit of analy-
sis for our multivariate model was telemedicine
use, a mixed-effects logistic regression model was
employed to explore the relationship between tele-
medicine and predictor variables, adjusting for
provider- and patient-level differences in telemedi-
cine use. This analysis method allowed the investi-
gators to account for repeated appointments
within each patient and within each family practice
provider. Provider project-assigned identification
numbers and patient project-assigned identifica-
tion numbers were included in the model as sepa-
rate random effects. The fixed effects included all
aforementioned independent variables. This study
was approved by an independent institutional
review board in October 2020. All data manage-
ment and analyses were performed using Stata 16.
All findings were considered statistically significant
at P< .05.

Results
Patient Characteristics

Overall, the sample represented a total of 106,567
family practice encounters for 37,428 unique
patients from January 1, 2020 to November 30,
2020 (Table 1). The majority of patients were
female (67%), 57% of the sample identified as
Hispanic, 28% was non-Hispanic White, and
15% represented other racial/ethnic minorities.
These subgroups included non-Hispanic Black
(10%), Asian (3%), and mixed race (0.8%).
Eighty-seven percent of patients were between
18 and 64 years of age; 5% were younger than
18 years old and 7% were 65 years or older.
Twenty percent of the sample had private insur-
ance, 57% Medicare, 8% Medicaid, and 15%
were uninsured. Ninety-five percent of the
patients lived in a metropolitan area and 45%
lived in a MUA. Commute time was 10minutes
or less for 27% of patients, 11 to 20minutes for
39% of the sample, 21 to 30minutes to commute
for 21% of the sample, and more than 30minutes
for 13% of the patients.

Provider Characteristics

There were a total of 42 unique providers (Table
1). Forty-four percent of providers were MD/
DOs, 53% were advanced practice registered
nurses (37%), family nurse practitioners (5%), or
certified physician assistants (12%). Most pro-
viders spoke only English (62%); 38% spoke both
English and Spanish. Regarding years of experi-
ence, 17% of providers had 0 to 5 years in prac-
tice, 29% had 6 to 10 years, 29% had 11 to
20 years, and 26% had more than 20 years of
experience.

Telemedicine Use over Time

Table 2 shows the change in telemedicine use over
time from January 2020 to November 2020.
Telemedicine use rate increased from 3% in March
2020 to 37% in April 2020 and decreased from
39% in May 2020 to 36% in June and July 2020. By
November 2020, telemedicine use rate reduced to
31%. Telemedicine use rate is calculated as the
total number of telemedicine appointments divided
by the total number of appointments (in-person
and telemedicine) within the same month. On aver-
age, there were 0.3 telemedicine visits per patient
per provider.
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Mixed-Effects Regression Model

Results from the mixed-effects regression model
are shown in Table 3. Compared with adults 18 to

64 years, children were less likely to have a teleme-
dicine appointment (OR=0.22; P< .001) as were
older adults (OR= 0.89, P= .013). Telemedicine
use varied by patient race/ethnicity. When com-
pared with Hispanic patients, non-Hispanic White
patients had 61% higher odds of a telemedicine
appointment (OR=1.61; P< .001), and non-Hispanic
Black patients had 37% higher odds (OR=1.37;
P< .001). The odds of telemedicine use were 19%
lower for those who were uninsured (OR=0.81;
P< .001), compared with patients with private in-
surance. Those who resided in a metropolitan
area were more likely to have a telemedicine
appointment (OR = 1.25; P = .004) as well as
those who resided in a MUA (OR = 1.19; P<

.001). As commute time increased, the odds of
having a telemedicine appointment also increased.
(11 to 20minutes OR 1.04; P= .14; 21 to 30minutes
OR=1.14; P< .001; >30minutes OR=1.28; P<
.001).

Intraclass Correlation Coefficient

Table 3 also shows weak intraclass correlation coef-
ficients for provider and patient random effects.
Patient random effects compose approximately
31% of the total residual variance, whereas patient
and provider random effects compose approxi-
mately 38% of the total residual variance, condi-
tional on the fixed-effects covariates.

Discussion
This study assessed provider- and patient-level
factors associated with telemedicine use in com-
munity-based family practice clinics between
January and November 2020. To the best of our
knowledge, this is the first study to assess tele-
medicine use in a large FQHC network consist-
ing of more than 30 family practice clinics.
Although our analyses revealed that specific pro-
vider characteristics were not statistically signifi-
cant drivers of telemedicine use, several patient
characteristics were strongly associated with tel-
emedicine use. This emphasizes the need to
focus on patient characteristics when designing
interventions to improve telemedicine adoption.
For example, our findings suggest that telemedi-
cine may play an important role in promoting
greater access to primary care particularly for
populations residing in MUAs. Considering that
MUAs are designated by HRSA as areas with a

Table 1. Unique Patient Baseline Characteristics (n =

37,428)

Total

Variables N (%)

Age
< 18 1891 (5.1)
18 to 64 32,759 (87.5)
> 64 2778 (7.4)

Sex
Female 24,983 (66.8)
Male 12,445 (33.2)

Race/ethnicity
Hispanic 20,109 (57.1)
Non-Hispanic White 9916 (28.1)
Non-Hispanic Black 3630 (10.3)
Asian 1142 (3.2)
Other 165 (0.5)
Mixed race 280 (0.8)

Insurance coverage
Private insurance 7317 (19.8)
Medicare 21,195 (57.3)
Medicaid 3065 (8.3)
Uninsured 5441 (14.7)

Metropolitan status of patient residence
Nonmetropolitan 1758 (4.7)
Metropolitan 35,658 (95.3)

MUA status of patient residence
Non-MUA 20,779 (55.5)
MUA 16,637 (44.5)

Commute time to clinic
0 to 10minutes 10,051 (26.9)
11 to 20minutes 14,588 (39.0)
21 to 30minutes 7873 (21.0)
30 to 300minutes 4916 (13.1)

Provider characteristics (n = 42)
Provider type
Non-MD (APRN, FNP, PAC) 23 (54.8)
MD 19 (25.2)

Provider language
English only 26 (61.9)
English and Spanish 16 (38.1)

Years in practice
0 to 5 years 7 (16.6)
6 to 10 years 12 (28.6)
11 to 20 years 12 (28.6)
21 1 years 11 (26.2)

Abbreviations: APRN, advanced practice registered nurse;
FNP, family nurse practitioner; MUA, medically underserved
area; PAC, certified physician assistant.
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shortage of primary care providers, this finding
is promising and suggests access to care gap clo-
sures for underserved populations. Patients with
longer commute times to the clinic were also
more likely to use telemedicine services, and the
likelihood of having a telemedicine appointment
grew with increasing commute times. These
results align with previous literature, highlight-
ing the importance of patient characteristics
such as distance and travel time to clinic, so that
individuals can visit physicians at much greater
distances and, in some cases, even across state
lines.3,4

It is, however, important to note that our finding
of a weak correlation within the same patient indi-
cates there is no consistent pattern of telemedicine
use within patients. This suggests that patients use
telemedicine for occasional care delivery. A recent
study found that few patients using telemedicine
used it as a substitute for either retail clinics (where
they may go for minor concerns) or urgent care
facilities for acute issues.21 A vast majority of
encounters resulted in obtaining antibiotic pre-
scriptions, and less than one third of patients stated
that they would have gone to a doctor’s office if tel-
emedicine had not been available,21 thus indicating
these encounters as a primarily convenient way to
obtain the medication that patients were specifically
seeking at that moment. Another study comparing
telemedicine to in-office visits during 2020 and
2018 to 2019 noted that there was an approximate
50% decrease in blood pressure assessment, about
37% decrease in cholesterol assessment, and a 26%

decrease in the absolute numbers of new prescrip-
tion medications.22 This demonstrates that teleme-
dicine, by itself, may not adequately address
chronic disease management, which is a core com-
ponent of family medicine.

While telemedicine may remove some barriers
in accessing health care, it does not come without
its own additional barriers. Importantly, barriers
such as low digital literacy or a lack of access to
technology required for telemedicine use23 can
make certain populations to be at an unfair disad-
vantage. The findings of this study show that
uninsured individuals and those residing in non-
metropolitan areas, where there tends to be
poorer access to care, were less likely to use tele-
medicine. In addition, Hispanic patients were sig-
nificantly less likely to use telemedicine, compared
with non-Hispanic patients. Two telemedicine
studies conducted at ambulatory clinics of large
medical centers found similar results as our
study.24,25 Both studies reported that older adults,
females, Hispanics, and individuals enrolled in
Medicaid were less likely to use telemedicine.
These findings highlight the potential for technol-
ogy-driven disparities in health care use so that tel-
emedicine access to care benefits accrues for only
privileged groups. This exacerbation of existing
health disparities has been demonstrated in earlier
studies. For example, in a clinic where all visits
were in person before the pandemic, Hispanic
patients composed only 8% of patients, but this
percentage cut nearly in half when telemedicine
visits were the only option in 2020.26 Access to

Table 2. Telehealth Use over Time (January 2020–November 2020)

In-Person Appointment (n = 81,296)
Telehealth Appointment

(n = 25,309)

Month N Rate (%) N Rate (%)

January 2020 11,087 100 2 0
February 2020 10,429 100 2 0
March 2020 10,222 97 361 3
April 2020 4761 63 2807 37
May 2020 4992 61 3178 39
June 2020 6798 64 3764 36
July 2020 7085 64 3917 36
August 2020 6870 69 3042 31
September 2020 6504 69 2956 31
October 2020 6667 71 2686 29
November 2020 5881 69 2594 31
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Table 3. Mixed-Effects Logistic Regression Model of the Relationship Between Telehealth Use in Family Practice

Clinics, Patient and Provider Characteristics

MV-Adjusted OR

Variables OR 95%CI P value

Patient characteristics
Age
18 to 64 Ref.
<18 0.22 0.19 - 0.26 0.001
>65 0.89 0.81 - 0.98 0.013

Sex
Female Ref.
Male 1.01 0.87 1.03 0.87

Race/ethnicity
Hispanic Ref.
Non-Hispanic White 1.61 1.53 - 1.69 0.001
Non-Hispanic Black 1.37 1.27 - 1.47 0.001
Asian 1.05 0.92 - 1.20 0.920
Other 1.31 0.95 1.81 0.097
Mixed race 1.88 1.50 - 2.36 0.001

Insurance coverage
Private insurance Ref.
Medicare 0.91 0.83 - 1.01 0.068
Medicaid 1.03 0.96 - 1.12 0.068
Uninsured 0.81 0.77 - 0.86 0.001

Metropolitan status
Nonmetropolitan Ref.
Metropolitan 1.25 1.08 - 1.46 0.004

MUA status
Non-MUA Ref.
MUA 1.19 1.13 - 1.27 0.001

Commute time to clinic
0 to 10minutes Ref.
11 to 20minutes 1.04 0.99 - 1.10 0.135
21 to 30minutes 1.14 1.07 - 1.21 0.001
>30minutes 1.28 1.19 - 1.38 0.001

Provider characteristics
Provider type
Non-MD (APRN, FNP, PAC) Ref.
MD 1.05 0.64 - 1.73 0.86

Provider language
English only Ref.
English and Spanish 1.35 0.84 - 2.17 0.22

Years in practice
0 to 5 years Ref.
6 to 10 years 1.78 0.93 - 3.41 0.08
11 to 20 years 1.42 0.73 - 2.78 0.30
21 1 years 1.00 0.47 - 2.13 0.99

Intraclass correlation coefficient for provider and patient random effects
Variance estimate 95% CI Std Err

Patient (variance estimate, CI) 0.31 0.26 - 0.38 0.21
Patient j provider (variance estimate, CI) 0.38 0.35 - 0.41 0.02

Abbreviations: MV-Adjusted OR, Multi-variable-adjusted odds ratio; CI, confidence interval; APRN, advanced practice registered
nurse; FNP, family nurse practitioner; MUA, medically underserved area; PAC, certified physician assistant.
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online patient portals was also markedly low in this
patient population. Another study demonstrated
that telemedicine access was lower among Black
and Hispanic patients who already experience
health inequities.27 Ryskina and colleagues found
that even in a population where Black patients had
higher odds of using telemedicine, compared with
White patients, they were still more likely to end
up in the hospital, which highlights the health
inequities that pervade even when innovative ways
to access care are available.28 The critical impor-
tance of recognizing and addressing these inequi-
ties cannot be overemphasized.

Family providers’ uptake for telemedicine during
the pandemic, regardless of provider type, language,
and years in practice, is laudable. The finding that
these provider characteristics were not significantly
associated with telemedicine use highlights the
adaptability of family providers to quickly transition
during a time of uncertainty. This is particularly im-
portant because family physicians play crucial roles in
primary care, overseeing preventative care, promot-
ing healthy practices, ensuring continuity of care,
and coordinating care to manage a patient’s medical
condition.6,7,29,30 The principles that exemplify
family practice include the commitment to treat-
ing people of all ages and conditions and the pro-
vider’s role as the first point of contact for all
health concerns,31 so that interventions designed
to promote access to care in turn improve overall
population health. This broad-spectrum skill set
is particularly important in the discussion of
access for underserved populations, such as
MUAs and HPSAs, where generalists may be the
only point of care.32

This study is not without limitations. Because
we use data from a large FQHC network in
Texas, consisting of 36 clinic locations, our find-
ings may not be generalizable to other types of
clinics or clinics in other US states. While teleme-
dicine implementation during the current pan-
demic has increased access to care for those who
seek care from FQHCs, there are several chal-
lenges and barriers to virtual health that are not
captured in this study. Information on patient
medical conditions, language spoken, and other
patient- and provider-level variables that could
also inform telemedicine use were not included in
the data obtained. Finally, it is unclear whether
these results will persist when COVID-19 trans-
mission rates are lower. Despite these limitations,

findings from this large study shed light into the
uptake of telemedicine services in family practice
clinics.

We are thankful to Ms. Rebecca Mak for editorial assistance.

To see this article online, please go to: http://jabfm.org/content/
35/3/457.full.
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