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A Stepwise Transition to Telemedicine in Response
to COVID-19

Sabrina L. Silver, DO, CAQSM, Meghan N. Lewis, MD, and Christy J. W. Ledford, PhD

Introduction: With the emergence of COVID-19, many primary care offices closed their physical space
to limit exposure. Despite decades of telemedicine in clinical practice, it is rare to find it used in
small-metro and academic settings. Following the decision to limit face-to-face care, we tracked our
practice’s transition to telemedicine.

Methods: This was a prospective quality improvement project following Plan-Do-Study-Act (PDSA)
cycles to optimize the use of telemedicine (both telephone and video in this practice) encounters.
Central to the PDSA cycles was the use of a post-encounter questionnaire to track patient, appointment,
and physician factors. Throughout the cycles, inferential statistics were used to inform process
improvement.

Results: In Cycle 2, a logistic regression model showed length of encounter, need for physical exam-
ination, and physician satisfaction correctly predicted a physician’s preferred medium (x2(3) = 40.56,
P< .001). In Cycle 3, a x2 test showed the reason for visit predicted the preferred medium
(x2(4) = 47.30, P< .001). In cycle 4, week of telemedicine, need for physical examination, length of
encounter and physician satisfaction predicted the preferred medium (x2(9) = 172.52, P< .001).

Discussion: Using the variables that predicted preference for telemedicine, we were able to adjust
our processes through PDSA cycles.

Conclusion: Early use of the PDSA cycle allows for informed quality improvement at the local level.
Our findings highlight factors to consider when implementing telemedicine such as need for physical
examination and type or length of encounter. In addition, physician satisfaction can encourage use of
telemedicine, and tools for learning and practicing telemedicine should be available. ( J Am Board Fam
Med 2021;34:S152–S161.)

Keywords: Chi-Square Test, COVID-19, Logistic Models, Personal Satisfaction, Physical Examination, Primary
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Introduction
The emergence of the novel coronavirus (COVID-
19) drastically changed how we provide primary
care. To avoid spreading the virus, many primary

care clinics shuttered their physical offices and tran-
sitioned to telemedicine to protect their most vul-
nerable patients and staff from exposure.1–5

Before March 2020, some physicians embraced
technology in their practices, but few utilized tel-
emedicine to its fullest potential.6–8 Telemedicine
is more than a simple switch from 1 communica-
tion medium to another; telemedicine leverages
communication technology to assess and address
patients’ acute and chronic concerns from a dist-
ance.9–12 Telemedicine encompasses a variety of
communication media – voice-only telephone
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calls, video consultations, and mobile application
enabled interactions.

Despite decades of acknowledging the importance
of telemedicine in clinical practice, its use is limited
by physician, patient, and policy factors.12–15 Few
physicians receive formal training in telemedicine,
and there is a lack of readily available literature for
learning such skills.16–19 In addition, obstacles such
as payment and malpractice coverage exist for most
clinics. Our clinic, like many others in academic or
rural settings, discovered a lack of access to adequate
business infrastructure and technology that provided
a unique challenge in the transition to telemedicine
catalyzed by COVID-19.20–25

Following a decision to limit face-to-face clinical
care, we recognized a need to document our clinic’s
transition to telemedicine. The purpose of this pro-
ject was to identify visit characteristics that are suit-
able for telemedicine; focusing on patient, app-
ointment, and physician factors. In our practice,
telemedicine encapsulates clinical medicine deliv-
ered by synchronous technology. This term is syn-
onymous with “virtual visits,” specifically referring
to conducting a visit over the telephone (voice only)
or using a cellular video platform such as Facetime
or Google Duo (voice and face). The term teleme-
dicine has been used throughout this article to refer
to this care delivery.

Methods
With design and statistical support from our prac-
tice-based research network, this prospective qual-
ity improvement project followed Plan-Do-Study-
Act (PDSA) cycles, to optimize the use of telemedi-
cine encounters, at a family medicine residency
clinic in a northwest Florida community-based hos-
pital. The hospital is located in a small metro
county as classified by the Centers for Disease
Control and Prevention.26

The PDSA process involves continuous cycles of
incremental change, assessment of progress toward
the objective, and reflection on lessons learned.27

The project team maintained detailed field and pro-
cess notes to document decision making and
changes. Central to PDSA cycles was the use of a
post-encounter questionnaire. Completed by family
physicians immediately following telemedicine app-
ointments, the questionnaire documented patient
factors (age, sex), appointment factors (mode of visit,
reason for visit [categorized in 1 of 4 options],

number of reasons, length of appointment), and phy-
sician perceptions (need for a physical examination,
physician satisfaction, preferred mode for visit). At
the end of the questionnaire, we asked 1 open-ended
item: “What do we need to know from this encoun-
ter that can inform decisions about telemedicine
appointment processes?”

The previously adapted and validated physician
version of the Patient Satisfaction Questionnaire
(P-PSQ) measured physician satisfaction.28 The P-
PSQ consists of 5 items measuring physicians’ satis-
faction in the following categories: (1) how well
they addressed patient needs, (2) patient involve-
ment in the interaction, (3) adequacy of information
given by physician, (4) satisfaction with emotional
support given by physician, and (5) the interaction
in general. Answers were given on Visual Analog
Scales ranging from 0 to 100. An overall satisfaction
score was calculated by averaging responses to the
questions. Internal reliability (Cronbach’s a) of the
P-PSQ in this project was 0.94.

From March 16 to June 12, 2020, 22 physicians
completed 361 questionnaires. Throughout the
cycles, we ran inferential statistics to inform process
improvement.

Results
Table 1 describes PDSA cycles conducted in the
first 12weeks of COVID response. Each cycle fol-
lowed a PDSA process, which was informed by the
physician experience surveys and process notes of
the team.

Table 2 presents the incremental, descriptive find-
ings as they accumulated through each cycle. Across
the cycles, mean physician satisfaction with telemedi-
cine increased and physicians increasingly reported
telephone as the preferred communication medium.

At the end of Cycle 2, the logistic regression test
showed length of encounter, need for physical exami-
nation, and physician satisfaction predicted a physi-
cian’s preferred medium. The model was significant
(x2(3) = 40.56, P< .001), and correctly predicted
74.7% of cases. Physicians preferred in-person clini-
cal visits when the encounter was longer or they per-
ceived the need for a physical examination. A 1-way
analysis of variance showed that at 14minutes physi-
cians preferred in-person visits. Physician satisfaction
was not significant in the model.

By Cycle 3, preliminary review of open-ended
feedback indicated that patient age was a likely
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determinant for physician preferred medium; a
regression did not show this. A x2 test detected a
significant relationship between reason for visit and
preferred medium (x2(4) = 47.30, P< .001). When
the reason for the visit was to get imaging or lab
results, physicians reported a preference for tele-
phone in 90.3% of cases.

At the end of Cycle 4, we ran a final regression
to better understand the physician’s preferred me-
dium. For this test, we limited the sample to
encounters with adults and collapsed age into 2 cat-
egories: younger than 65 years or 65 years and
older. Table 3 shows the results of a logistic regres-
sion analysis identifying variables that are associated
with preferring in-person encounters for the visit.
Four variables were significantly associated with
wellbeing in the final model: week into telemedi-
cine implementation, perception that physical ex-
amination was critical, length of encounter, and
physician satisfaction (x2(9) = 172.52, P< .001).
Two variables – more weeks into telemedicine
implementation and higher physician satisfaction –

were associated with preference for telephone as a
medium. Perception of the critical role of physical
examination and longer telemedicine encounters
were associated with a preference for in-person
clinical encounters.

To better understand why age and results as a rea-
son for visit were not significant in the model, we
tested individual relationships among model varia-
bles. An ANOVA revealed that encounters with
patients 65 years and older (mean, 17.11minutes)
were significantly longer than appointments with
patients younger than 65 years (mean, 14.51minutes)
with F(1, 314) = 3.82 and P= .05. Therefore, we
expect length of the appointment in the model
explains the age difference. Similarly, chi-square test
results revealed that physician perception of not
needing a physical examination was significantly
associated with presenting results (x2(1) = 22.52,
P< .001), and with evaluating treatment (x2(1) =
6.30, P< .05). Physician perception of needing a
physical examination was significantly associated
with an encounter for increased symptoms (x2(1) =
42.17, P< .001).

Discussion
Using the variables that predicted telephone me-
dium, we adjusted clinic processes throughout the
PDSA cycles. While the influencing factors areT
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somewhat intuitive, they ultimately served as the
basis of a flowchart (Figure 1) developed for nurses,
appointment line, and self-booking when we started
to bring face-to-face care back to our clinic.
Notably, patients age greater than 65 years were
preferentially booked into face-to-face appoint-
ments. Fortunately, by 12weeks into the process,
systematic changes had been implemented to limit
patient exposure allowing us to balance the risk of
face-to-face care with the risk of poor telephone
communication.

The normative acceptance and familiarity with
doing telemedicine influenced preference for tele-
medicine. Throughout the PDSA cycles, we made
changes to help normalize telemedicine as a plat-
form for care. In Cycle 2, a telemedicine curriculum
was provided to the physicians including learning
points on HIPAA compliance, telephone communi-
cation skills, physical examination skills, and

coding/payment. In Cycle 3, a post-telemedicine
clinic huddle was implemented to discuss feedback
from the day. These process improvements served
to normalize telemedicine as a delivery of care
model and to establish best practices. Despite these
improvements, the use of video did not gain much
traction in our resource-limited practice (Table 2).
We suspect this is related to the ease with which a
telephone can be attained for providing care com-
pared with the challenge of tracking down the 1
clinic-owned iPhone approved for video care.

Results should be interpreted through a commu-
nication theory lens. Findings align with the princi-
ples of the medium richness model,29 which
provides a theoretical framework for what types of
communication tasks should occur in person in
contrast to within a mediated-environment. Phy-
sicians recognize the need for multiple cues, includ-
ing physical presence, voice inflection, and body
gestures,30 to address some patient complaints.
When physicians can only use a lean medium, like
telephone, some of the information cannot be
transmitted and the communication will be less
effective. In addition, physicians recognized that
task complexity31 is a determinant of effective tele-
medicine. Simple tasks such as lab results are a
good fit for telephone, whereas undifferentiated
concerns like joint pain are evaluated better face-
to-face. Physicians also recognized not only the in-
formation-carrying capacity but the symbol-carry-
ing capacity of the medium.32 Each channel
inherently carries a symbolic message to the recipi-
ent. Although people historically associated medi-
ated technologies as less personal,33 in times like
COVID-19 pandemic, patients may perceive that
reaching out to them using technology is more con-
siderate (as in Cycle 3).

Our study has several limitations. Responses
only included physicians and excluded support staff.
Furthermore, the project did not collect patient-
oriented outcomes. We also recognize that this
project did not address other common limitations
to virtual care such as payment models and mal-
practice coverage that must be considered in tele-
medicine development. Future research should
look at outcomes such as patient satisfaction or fre-
quency of follow-up, and it should include impact
of established doctor-patient relationships on out-
comes. More work is also needed to develop and
test physician training in telemedicine and to better
understand the role of specific telemedicine

Figure 1. Flowchart created for use by booking staff.

This flowchart was created in Cycle 4 based on feed-

back from nurses to help facilitate appropriate

appointment booking. The basis of the flowchart was

data collected in the physician survey and analyzed

weekly. Abbreviations: MSK, Musculoskeletal pain;

F2F, face-to-face.

Virtual
Is the pa�ent asking

for lab or rad
results?

Is the pa�ent >65?

Does the pa�ent’s
complaint require a
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abdominal pain)
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modalities in patient care. Specific to our site, the
next PDSA cycle is continued growth of hybrid
(both telemedicine and face-to-face care) half-day
templates and use of the developed algorithm.

Conclusion
Early use of the PDSA cycle allows for informed
quality improvement at the local level. Factors to
consider when implementing telemedicine include
length of visit (linked to patient age and type of
visit) and need for physical examination. In addi-
tion, physician satisfaction can encourage use of tel-
emedicine, and tools for learning and practicing
telemedicine should be available.

We thank the staff of the Military Primary Care Research
Network, including Lauren Cafferty, Hannah Ledford, and
Jeremy Jackson, for their support in data management and edi-
torial assistance.

To see this article online, please go to: http://jabfm.org/content/
34/Supplement/S152.full.
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