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and Rebecca S. Etz, PhD

Objective: The objective of this study is to describe the facilitators and barriers of telemedicine during
the COVID-19 pandemic for primary care clinicians in safety-net settings.

Methods: We selected 5 surveys fielded between September 2020 and March 2023 from the national
“Quick COVID-19 Primary Care Survey” by the Larry A. Green Center, with the Primary Care
Collaborative. We used an explanatory sequential mixed method approach. We compared safety-net
practices (free & charitable organization, federally qualified health center (FQHC), clinics with a 50%
or greater Medicaid) to all other settings. We discuss: 1) telemedicine services provided; 2) clinician
motivations; 3) and telemedicine access.

Results: All clinicians were similarly motivated to implement telemedicine. Safety-net clinicians
were more likely to report use of phone visits. These clinicians felt less “confident in my use of teleme-
dicine” (covariate-adjusted OR ¼ 0.611, 95% CI 0.43 - 0.87) and were more likely to report struggles
with televisits in March 2023 (covariate-adjusted OR ¼ 1.73, 95% CI 1.16 - 2.57), particularly with
physical examinations. Safety-net clinicians were more likely to endorse reductions in no-shows (cova-
riate-adjusted OR ¼ 1.77, 95% CI 1.17 - 2.68). Telemedicine increased access and new patient-facing
demands including portal communications.

Conclusions: This study enhances our understanding of the use of telemedicine within the safety-
net setting. Clinician perceptions are important for identifying barriers to telemedicine following the
end of the Federal COVID-19 Public Health Emergency. Clinicians highlighted significant limitations to
its use including clinical appropriateness, quality of physical examinations, and added patient-facing
workload. ( J Am Board Fam Med 2024;37:409–417.)
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Introduction
Technology-based practice transformations can
play a role in efforts to design high-value primary

care by facilitating communication, improving
team-based care, and centering patient preferences1

including the needs of underserved and vulnerable
patient populations who receive care in safety-net
settings.2,3 Safety-net practices are defined as prac-
tices that “organize and deliver a significant level of
healthcare and other needed services to uninsured,
Medicaid and other vulnerable patients.”4 For this
study, we designate a safety-net clinic as any clinic that
self-categorizes as a free & charitable organization,
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and/or a federally-qualified-health center (FQHC),
and/or a clinic with a 50% or greater Medicaid
population.

Prior to the COVID-19 pandemic, national data
demonstrated that the expansion of state telemedicine
policies alone was not associated with increased use of
these services by underserved patient populations, or
those who most often provided their care.4 Those
studies show that low-income patients, patients
with multiple chronic conditions, and patients in
rural settings expressed a willingness to use tele-
medicine but were less likely to do so compared
to middle-class, healthy, urban adults.5–7 It is
hypothesized that these differences are in part
due to inequities in access to high-speed internet
services necessary for video-based telemedicine
and lack of computer literacy, which dispropor-
tionately affects Black, Hispanic, poor, and rural
households.1,8 Data regarding telemedicine access
during the pandemic are consistent with pre-pan-
demic findings: differences in use of telemedicine
exist based on patient socioeconomic and clinical
characteristics, for both video and phone visits, in a
variety of ambulatory care settings.12–16

A number of studies suggest that clinician factors
may account for variations in the success of tech-
nology-enabled visits.10,11 However, few report on
the implementation of telemedicine from the per-
spective of clinicians within safety-net clinical set-
tings.17–21 In this study, we describe facilitators,
barriers, and implications of telemedicine during
the COVID-19 pandemic comparing primary care
clinicians in safety-net settings from clinicians in all
other practice settings. Our aim is to clarify the spe-
cific barriers to implementation in this setting, and
to better understand the impact of the changing
policy and service landscape during the COVID-19
pandemic on the ability of these clinicians to deliver
telemedicine.

Methods
The “Quick COVID-19 Primary Care Survey”
(C19 Survey) was fielded weekly, then monthly by
the Larry A. Green Center, in partnership with the
Primary Care Collaborative (a not-for-profit orga-
nization that aims to improve costs, quality, and
delivery of health care) from March 13, 2020, to
March 1, 2023. The 36 electronic surveys were dis-
tributed through professional networks, listservs,
and to clinicians who opted to receive the survey

directly by email, to cross-sectional cohorts that
mirrored the demographic diversity of primary care
nationally. The survey questions were vetted by a
National Advisory Committee of subject matter
experts established for the survey. These questions
focused on pandemic issues such COVID-related
practice strain, payment issues, and telehealth, and
were modified at each survey to reflect the changing
care delivery and policy environment during the
pandemic. For this study, we selected surveys spread
over the entire survey period that focused on tele-
health questions with a sufficient sample of safety-net
clinicians. This study was reviewed by the Virginia
Commonwealth University School of Medicine
Institutional Review Board as an exempt study.

For the purposes of this study, we focus on five
surveys between October 2020 and April 2023, of
unique survey populations. These five surveys
include sets of questions on telemedicine usage
during the height of the COVID-19 pandemic
(October 2020, November 2020, March 2021,
November 2021) and the time period leading up
to the end of the federal COVID-19 Public
Health Emergency (PHE) Declaration (March
2023) in May 2023. This time period allows for a
longitudinal assessment of changes in telemedi-
cine adoption and use. We use an explanatory se-
quential mixed method approach to analyze our
data: the quantitative data provided evidence of
generalizability and magnitude of effects. These
findings then inform our analysis of the qualita-
tive data from safety-net clinicians which serve to
triangulate the validity of the quantitative data
while also providing greater context to those find-
ings.22 The key independent variable is defined as
a binary indicator of safety-net setting (free &
charitable organization, and/or an FQHC, and/or
a clinic with a 50% or greater Medicaid popula-
tion) or non-safety-net setting. These designa-
tions were made based on self-categorizations by
survey respondents.

First, we identify three outcomes of interest
pulled from structured survey questions: 1) types of
telemedicine services provided; 2) motivations for
offering these services; 3) and access to telemedi-
cine by vulnerable populations. Logistic regressions
are used to model the probability of each outcome:
we performed univariate analysis of our independ-
ent variable and outcome at each time point with
relevant potential confounders including practice
characteristics (size, ownership, setting, state),
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clinician characteristics (specialty, training). Variables
that confound the relationship between the inde-
pendent variable (safety-net settings vs other) and
the outcome (telemedicine use) were included as pre-
dictors in our multivariate analysis. Confounders
changed with each model. Second, we undertake a
thematic content analysis of the qualitative data using
an editing style of coding to generate themes based
on survey data.23 Each survey was independently
coded by the primary investigator (AN) and at least

one other coder (MG). Differences in coding were rec-
onciled through discussion. Representative quotations
were selected from the survey time periods included in
the study from each thematic group. All statistical anal-
yses were conducted using StataMP version 17.

Results
Sample Demographics

A total of 4,405 survey responses during five
time points were analyzed for this study. Table 1

Table 1. Characteristics of Survey Respondents Who Participated in Five Instances of the Green Center Quick

COVID-19 Survey, September 2020–April 2023

Survey fielded
10/2020,
n ¼ 591

Survey fielded
11/2020,
n ¼ 1460

Survey fielded
03/2021,
n ¼ 765

Survey fielded
11/2021,
n ¼ 742

Survey fielded
03/2023,
n ¼ 847

Clinician Specialty
Family medicine 379 (64.1%) 1000 (68.5%) 531 (69.4%) 512 (69.0%) 614 (72.5%)
Internal medicine 85 (14.4%) 180 (12.3%) 103 (13.4%) 100 (13.5%) 97 (11.5%)
Pediatrics 35 (5.9%) 126 (8.6%) 54 (7.1%) 52 (7.0%) 41 (4.8%)
Geriatrics 27 (4.6%) 41 (2.8%) 25 (3.3%) 23 (3.1%) 29 (3.4%)
Other* 65 (11%) 113 (7.8%) 52 (6.8%) 55 (7.4%) 66 (7.8%)

Clinician Training
MD (allopathic) 368 (62.2%) 1021 (69.9%) 555 (72.5%) 519 (69.9%) 620 (73.2%)
DO (osteopathic) 26 (4.4%) 79 (5.4%) 32 (4.2%) 36 (4.9%) 56 (6.6%)
NP (nurse practitioner) 117 (19.8%) 182 (12.5%) 109 (14.2%) 94 (12.7%) 96 (11.3%)
PA (physician assistant) 20 (3.4%) 40 (2.7%) 20 (2.6%) 17 (2.3%) 16 (1.9%)
PharmD, PhD or Other 60 (10.2%) 138 (9.5%) 49 (6.4%) 76 (10.2%) 59 (7.0%)

Practice Size
101 clinicians 233 (39.4%) 677 (46.4%) 299 (39.1%) 320 (43.1%) 410 (48.4%)
4 – 9 clinicians 178 (30.1%) 396 (27.1%) 229 (29.9%) 222 (29.9%) 226 (26.7%)
1 – 3 clinicians 180 (30.5%) 387 (26.5%) 237 (31%) 200 (27%) 211 (24.9%)

Practice Ownership
System-owned 227 (38.4%) 630 (43.2%) 289 (37.8%) 327 (44.1%) 389 (45.9%)
Self-owned 157 (26.5%) 365 (25.0%) 248 (32.4%) 183 (24.7%) 199 (23.5%)
Group-owned 61 (10.3%) 158 (10.8%) 82 (10.7%) 75 (10.1%) 75 (8.85%)
Government 23 (3.9%) 67 (4.6%) 37 (4.8%) 38 (5.1%) 56 (6.61%)
None of the Above 124 (20.91%) 240 (16.4%) 109 (14.2%) 119 (16.0%) 128 (15.1%)

Practice Setting
Primary Care Practice 468 (79.1%) 997 (68.3%) 555 (72.6%) 493 (66.4%) 555 (65.5%)
Convenience Care 36 (6.1%) 99 (6.8%) 47 (6.1%) 47 (6.3%) 53 (6.3%)
Direct Primary Care or Member-based 0 (0%) 46 (3.2%) 35 (4.6%) 23 (3.1%) 31 (3.7%)
Academic 66 (11.2%) 241 (16.5%) 123 (16.1%) 179 (24.1%) 200 (23.6%)
Other 21 (3.6%) 77 (5.2%) 5 (0.7%) 0 (0%) 8 (0.9%)

Patient Population**
FQHC or look-alike 55 (9.3%) 202 (13.8%) 82 (10.7%) 108 (14.6%) 130 (15.3%)
Free & charitable clinic 46 (7.8%) 74 (5.1%) 34 (4.4%) 32 (4.3%) 26 (3.1%)
Medicaid >50% 86 (14.6%) 254 (17.4%) 129 (16.9%) 123 (16.6%) 165 (19.5%)

*Other includes Mental/Behavioral health, and all other specialties (e.g., Emergency Medicine, Palliative Care, Combined Medicine-
Pediatrics, etc.).
**For the patient population, respondents could select all that apply. Therefore, results do not total to 100%
Abbreviation: FQHC, federally qualified health center.
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describes the clinician and practice characteristics
of respondents. MD-trained family medicine physi-
cians provided the majority of responses across sur-
veys (64.1%–72.5%). Slightly under one-third of
respondents provided care in safety-net settings
(25.7%–28.5%) across the five time points.

Key Findings

In the sections that follow, we describe our key
findings grouped into the themes of Telehealth
Adoption, Clinician Motivations, and Access to
Care. In each section, we provide quantitative find-
ings of structured questions, and qualitative find-
ings of open-ended comments by safety-net
clinicians to frame our statistical analysis results.

Telemedicine Adoption

Clinicians identified the speed of adoption of tele-
medicine within their practice as an important

factor for maintaining care continuity during the
pandemic. When prompted to share open-ended
responses for critical weaknesses in telemedicine
delivery as revealed by the pandemic, safety-net
clinicians discussed several barriers including lack
of reimbursement, the slow adaptation to the new
healthcare environment, and the lack of knowledge
sharing between practices as they made necessary
changes to meet patient needs (Table 2).

The modality of choice of virtual visits differed
across the study period. As indicated in Figure 1 a
greater proportion of safety-net clinics utilized
phone-based care throughout the survey period.
Table 3 shows results for phone-based telemedicine
use between March 2020 and November 2021.
Clinicians in safety-net settings were significantly
more likely to report that 20% or more of their vis-
its were conducted via phone (as opposed to all other
telehealth or in-person visit types) than clinicians in

Table 2. Open-Ended Responses on Telemedicine Adoption from Safety-Net Clinicians, October 2020–November

2021

Key Finding Supporting Quotes

Slow Adaptation due to
Lack of Resources

- Difficulty with quickly converting to telehealth (phone & video) due to lack of support and reimbursement from
CMS [Center for Medicare & Medicaid Services] and 3rd party payors up to this pandemic. Need to establish
alternative ways to provide care to patients using telehealth, make it a standard of practice and provide Community
support such as broadband and public education. (March 2021)

- It feels like there is not as much sharing between practices as there could be and a lot of reinventing the wheel.
(November 2021)

Rapid Implementation
Improves Care

- Rapidly implementing virtual visits enabled us to introduce a new care delivery model to a reluctant population.
With no other choice to receive care in some cases, it was discovered to be convenient. Virtual visits increase access
and patient satisfaction. (March 2021)

- Our clinic implemented telehealth within about 2 weeks, and we were able to maintain continuity with patients.
(March 2021)

- Being able to switch to primarily telehealth very quickly, within the span of a week. I hope we will continue
telehealth where it makes sense for patients. (March 2021)

Figure 1. Proportion of clinicians that reported using phone-based visits for at least 20% of total visits compared

to all other modalities the COVID-19 pandemic, October 2020 – November 2021.
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non-safety-net settings when adjusted for clinician,
practice, and patient characteristics through November
2021. This relationship shifted by the end of
our study period. When surveyed: “we rely on
telehealth (either phone or video) for at least
20% of patient visits” in March 2021, we con-
tinued to see a significant difference in teleme-
dicine usage with safety-net clinicians less likely
to use either phone or video visits when adjusted
for clinician training and practice setting (p <
0.001).

Clinician Motivations

Motivations for telemedicine use may have an effect
on a clinician’s willingness to provide these visit
modalities. In November 2021, when clinicians were

prompted to select motivations for the use of teleme-
dicine, a greater proportion of non-safety-net clini-
cians selected shifts in payments, increased access to
care, and patient interest, among other possible moti-
vations, though the differences were small (Figure 2).

In our multivariate analysis, safety-net clini-
cians were significantly less likely to report feel-
ing “confident in my use of telemedicine with
patients” (OR ¼ 0.611, 95% CI 0.43 - 0.87).
However, we found no differences in reported
“gained confidence in my use of telemedicine
during the pandemic” between groups. In March
2023, safety-net clinicians were significantly more
likely to endorse the statement “telehealth - yes,
it’s here, but we still struggle to use it well. If only
we had help!” (OR ¼ 1.73, 95% CI 1.16 - 2.57).

Table 3. Regression Results of Phone-Based Visits Use for at Least 20% of Total Visits Compared to All Other

Modalities Among Primary Care Clinicians, October 2020–November 2021

Model 1⤉ Model 2⤈ Model 3‡
(10/2020, n¼545) (11/2020, n¼1438) (11/2021, n¼669)
OR (95% CI) OR (95% CI) OR (95% CI)

Non-Safety Net Ref
Safety-Net Clinicians 2.40 (1.45-3.98)* 2.45 (1.81-3.30)* 1.69 (1.01 - 2.84)*

⤉Adjusted for practice ownership, practice size, practice state
⤈Adjusted for practice ownership, practice size, practice state, practice setting, clinician specialty, clinician certification
‡Adjusted for practice ownership, practice state, clinician specialty, clinician certification
*Indicates p-value <.05
Abbreviations: OR, odds ratio; CI, confidence interval.

Figure 2. Clinicians motivations for telemedicine use during the COVID-19 pandemic, November 2021.
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In Table 4, safety-net clinicians expressed con-
cerns about the limitations of physical examinations
via telemedicine visits, which may contribute to mul-
tiple visits and the need for escalation. Furthermore,
clarifications on which types of visits were better
suited for telemedicine modalities facilitated positive
clinical experiences. Clinicians viewed telemedicine
as a tool that could enhance patient-physician com-
munication with significant limitations.

Access to Care

Widespread implementation occurred within the
context of continued concerns about patient access
and apprehension about the implications for clini-
cian workloads. At the start of the pandemic, safety-
net setting clinicians were more likely to endorse
that the use of telemedicine contributed to access
barriers for their patients compared to other clini-
cians (OR¼1.60; 95% CI 0.99–2.57, p¼0.050).
Specifically, safety-net clinicians were more likely
to report a lack of broadband (OR¼1.97, 95% CI
1.35–2.88), and a lack of computer literacy
(OR¼2.16, 95% CI 1.44–3.26) in at least 20% of
their patient population. Even with challenges in
these patient populations, safety-net clinicians were
more likely to endorse that telemedicine signifi-
cantly reduced no-shows (OR ¼ 1.77, 95% CI
1.17–2.68), thereby improving access to care.

While telemedicine increased access to care it
also increased patient-facing demands on clinicians
including a surge in patient calls and portal

communications, as shown in Table 5. In open-
ended responses, safety-net clinicians discussed the
added burden that the pandemic had created on
their workload along with the benefits to access
provided by new care modalities.

Nevertheless, these tools facilitated contact with
patients who would otherwise face barriers to care
due to age, transportation, or other social determi-
nants of health during the period of limited in-per-
son visits. Nearing the end of the Federal COVID-
19 Public Health Emergency, in March 2023 we
found no difference in endorsement that telemedi-
cine “increased access to care for our patients—we
don’t want to lose it”; nor that it “increased use of
health services overall” between safety-net and
other clinicians.

Discussion
The COVID-19 pandemic presented a unique op-
portunity to explore the factors that influence the
adoption and success of telemedicine services in
safety-net settings, as perceived by practicing clini-
cians. Through our mixed-method approach, we
quantified differences in barriers and facilitators of
telemedicine implementation and characterized this
data with open-ended responses from safety-net
clinicians in settings of interest. In 2014, 63% of
community health centers provided no telemedi-
cine services25, and this figure rapidly changed by
April 2020 when 53% of all visits to community
health centers were by telemedicine.26 Consistent

Table 4. Open-Ended Responses on Clinician Motivations from Safety-Net Clinicians, October 2020–November

2021

Key Finding Supporting Quotes

Limited Physical
Exams

I avoid telehealth due to difficulties with connection, and, more importantly, inability to have a physical exam, check
blood pressure, check vital signs. It’s like I’m expected to treat patients blindfolded with my hands tied behind my
back! (November 2021)

Being able to offer Telehealth for primary care has been wonderful and I hope it will never go away! We must fund
this. However, we are learning its limitations also. Otherwise I have also seen how many people miss coming in to
see us in person, how much the human connection has mattered to so many of our patients, who miss seeing us and
being touched by us, both figuratively and literally. And the moments of joy vaccinating our staff and our patients -
wow that has been wonderful! (March 2021)

Limitations by Visit
Type

I’m concerned that telehealth drives unnecessary visits—ie first a telehealth that requires an in person visit, that
really could have been dealt with by a single in person visit. (November 2021)

I have done multiple VV that are terrible and I ask for an in person visit and find the person is extremely ill, unstable
or suffering a mental health crisis. I think there is a place for virtual visits. . .extremely helpful for super specialists
to see people in rural America and support rural providers but lacking for primary care where we do a lot of social
work and mental health care. (November 2021)

Positive Experiences Telehealth! Listening and talking are often sufficiently therapeutic without the need for face-to-face contact. We’ve
been doing stuff for years that has not served our patients well. How can we go back? (March 2021)

As one tool in our tool bag, telehealth should be here to stay. Never go back to the bad old way. (November 2020)
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with our own findings, the Assistant Secretary for
Planning and Evaluation briefing on national trends
in telemedicine use in 2021 showed that disparities
existed between video and phone visit access based
on socioeconomic factors including age, race/eth-
nicity, insurance type, and income.27

Our study found that clinician perceptions are
important for identifying barriers to continued use
of these services following the end of the Federal
COVID-19 Public Health Emergency. All clini-
cians were similarly motivated to implement tech-
nological transformations in patient care delivery.
However, as demonstrated by Table 2, safety-net
clinics were not provided with adequate shared
resources for implementing telemedicine that was
specific to their clinical context contributing to dif-
fering speeds of implementation. Several recent
studies have indicated that different patient popula-
tions present unique infrastructural challenges
beyond well-established differences in readiness at
the patient level within medically underserved
populations such as broadband access and com-
puter literacy.16,17,26 Organizations that were
able to rapidly transition from in-person to vir-
tual visits may have had established champions or
dedicated teams with adequate knowledge and
resources to conduct the necessary foundational
work that would facilitate a smooth transition.27,28

In our sample, safety-net clinicians continued to

experience difficulties with telemedicine visits
post-pandemic.

Our findings on clinician motivations indicate
that safety-net clinicians were less confident in their
skills at providing telemedicine, in particular deter-
mining which types of visits would be most appro-
priate for which modality and performing virtual
physical examinations. Feasibility and techniques
for virtual examinations by body systems are avail-
able which may promote buy-in by clinicians and
lead to higher quality virtual care.29 Professional
development in this type of care delivery will be
essential for the continuation of phone and video
visits in this setting. Nevertheless, clinicians appre-
ciated the effect on patient-clinician relationships
of technology-enabled visits. Overall, clinician
experiences with telemedicine were positive, partic-
ularly during the period of limited in-person visits.
By 2023, safety-net clinicians and all other primary
care clinicians did not differ in their endorsement
of improved care access due to telemedicine. Our
study was limited by the nature of the study design:
we were not able to track a single group of clini-
cians to determine whether use, barriers or facili-
tators, or confidence with the technology had
changed over time. It is unclear in our data
whether unresolved obstacles during implementa-
tion, including technical challenges and new
workloads, contributed to this general preference

Table 5. Open-Ended Responses on Patient Access to Care from Safety-Net Clinicians, October 2020–November

2021

Key Finding Supporting Quotes

Increased Patient
Volumes

- We need more time with patients, they are coming with a huge backlog of problems, no visit is simple. Getting
through the phones is a nightmare. I am concerned about malpractice suits due to low access. (November 2021)

- Moving to video from phone has been slow in our practice of many low income non English speaking patients. Inbox
volume has surged, (as more pts are using portals). And PCP’s are increasingly d[r]owning in keeping up, and
often providing visit level care through the inbox. (November 2021)

Decreased Barriers to
Care

- The pandemic has given our organization the opportunity to be a champion in providing quality care through
innovative approaches such as video and finding creative ways accommodating our at risk population so they
continue with [their] care. (March 2021)

- Telehealth has opened care to those that don’t have transportation to come to my practice. (March 2021)
- The addition of telephone-visits is efficient, documents time spent communicating outside of office visits, and

somehow strengthens the bond between patient and provider. (March 2021)
Differences in Access
due to Patient
Factors

- Amazing success of our senior citizens to do virtual video visits. Revolutionized care for mentally ill by offering
virtual/telehealth care from the privacy of their homes/cars. (March 2021)

- Significant differences in access to wifi (none in many homeless shelters) and either a data plan or sufficient minutes
for equity is application of telemedicine strategies. (March 2021)

- Access to technology should be considered a social determinant factor! (March 2021)
- Technology gaps amongst our patient population affects access to primary care and vaccinations. We are a rural

practice and many patients don’t have internet. Some don’t have cell phones. (March 2021)
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to return to in-person visits.30 Our findings are
strengthened by the large national sample and the
comparative nature of our study design between
safety-net settings and all other clinical settings.
Further research is needed to track telemedicine
utilization in specific subgroup settings such as
clinics with language services or those providing
care to a large pediatric population. To address
clinician perceptions of virtual visits and increase
preference for their use, guidelines should be cre-
ated to address the fundamental challenges to
widespread telemedicine usage post-pandemic.

To see this article online, please go to: http://jabfm.org/content/
37/3/409.full.
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