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Abstract

Positive patient experiences are associated with illness recovery and adherence to medication. To evaluate the virtual care
experience for patients with COVID-19 symptoms as their chief complaints. We conducted a cross-sectional study of the first
cohort of patients with COVID-19 symptoms in a virtual clinic. The main end points of this study were visit volume, wait times,
visit duration, patient diagnosis, prescriptions received, and satisfaction. Of the | 139 total virtual visits, 212 (24.6%) patients
had COVID-19 symptoms. The average wait time (SD) for all visits was 75.5 (121.6) minutes. The average visit duration for
visits was 10.5 (4.9) minutes. The highest volume of virtual visits was on Saturdays (39), and the lowest volume was on Friday
(19). Patients experienced shorter wait times (SD) on the weekdays 67.1 (106.8) minutes compared to 90.3 (142.6) minutes
on the weekends. The most common diagnoses for patients with COVID-19 symptoms were upper respiratory infection.
Patient wait times for a telehealth visit varied depending on the time and day of appointment. Long wait times were a major
drawback in the patient experience. Based on patient-reported experience, we proposed a list of general, provider, and
patient telehealth best practices.
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Introduction Differences in workflow between virtual care and in-
office visits can impact patient experience. Workflow is a
sequence of tasks performed by different professionals or
entities within the system (7). In virtual care, patients do not
interact with or rely on other professionals to complete cer-
tain tasks. For example, virtual care patients are expected to
independently complete the patient registration and to
request an on-demand appointment without the need to inter-
act with others. Additionally, patients can choose between
telephone and video visit, which required the patient to
assess their readiness for a video visit. In the hospital setting,
patients are assisted to check-in upon arrival at the clinic by

Positive patient experiences are associated with illness
recovery and adherence to medication (1). On the contrary,
suboptimum patient experiences have important implica-
tions on patients’ health conditions and on health care costs
as patients would require more health care services (2,3).
Traditionally, patient experience is defined as patient-
reported encounters and events that occur across the conti-
nuum of care (4). In the virtual world, patient experience
may be defined differently.

Amid the COVID-19 pandemic, virtual care, which is the
remote exchange of health information between a patient and
provider (5), has become the new norm, temporarily repla-
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trained professionals, and if required, patients are scheduled
for follow-up visit based on the availability of appointments.
Therefore, the workflow processes are different in both
environments.

Observational studies have characterized patient experi-
ences and studied the relationship between patient experi-
ences and satisfaction within the traditional, in-person visits
(8-10). However, there is limited knowledge describing the
patient experience within a virtual care setting especially
during a pandemic. The shift toward virtual visits creates a
need to understand the opportunities and challenges in pro-
viding a patient experience that is at least as positive as
in-person visits. In this study, we evaluated the virtual expe-
rience for patients with COVID-19 symptoms.

Objective

The goal of this study was to evaluate the virtual care expe-
rience of patients of all ages with COVID-19 symptoms as
their chief complaints.

Methods

We conducted a cross-sectional study of the first cohort of
patients with COVID-19 symptoms in a virtual clinic in a
Southeastern medical center where the epidemiological
curve has been increasing over time (11). The virtual clinic
is an on-demand service, running for 24 hours per day and 7
days per week, that has been in operations since its initiation
in 2018 by a major Southeastern health care system (12).
Prior to the COVID-19 pandemic, the virtual clinic was in
operation for nonemergency symptoms, functioning in the
same manner as during the pandemic, and the in-person
equivalent of the clinic would be any in-person Urgent Care
center. The clinic has provided care to over 8000 patients
through board-certified physicians.

Virtual Workflow

The service is open to any patient, regardless of geographic
location or healthcare system plan. For patients less than 18
years of age, a parent or guardian is required to accompany
them during the virtual visit. In order for individuals to
request an appointment with a provider, they are required
to register through the online portal. The online portal is
available to any individual, regardless of their location of
health care system affiliation. The online portal is not cur-
rently linked to the institutional electronic health record,
although efforts to link both platforms are in progress.
Prior to starting a visit, a patient must create an account
and complete their medical history. To ensure continuity of
care, if a patient is within the associated health care system,
all telemedicine visits will be visible in the patient’s elec-
tronic medical record. During registration, patients provide
demographic information, insurance information, chief com-
plaints, and the pharmacy of choice. Patients have the option

Table I. Patient Satisfaction Scale.

Patient satisfaction Point scale

Excellent
Very good
Good

Fair

Poor

- N WwWahwU,

to choose from a list of available board-certified physicians
who are specialized in the subspecialty related to their chief
complaints; otherwise, a random assignment is made based
on availability. Physicians were on call for this specific
clinic and not assigned to other services.

Once registration is complete and an appointment is
requested, patients are either placed in a virtual waiting room
or on hold, depending on whether they are registering
through the online portal or through a phone call that is
operated by a professional staff member. Patients using the
phone can hang up and receive a callback.

We extracted the wait time in minutes, which is defined
as the time between when an appointment was requested and
the start time of the virtual visit. We labeled each appoint-
ment as “Completed” if a virtual call was successfully estab-
lished between the provider and the patient, “Canceled” if
the patient requested to cancel an existing appointment,
“Missed” if the patient was not present to join the call, and
“Patient left wait room” if the patient successfully checked
in to the virtual waiting room and then exited the waiting
room and did not join the call. Since this is an on-demand
service, there is no dedicated slots per hour or per day except
if the patient tried to schedule an appointment with a physi-
cian who was already booked. In that case, the patient is
offered alternative time options for the same physicians or
alternative options to other physicians.

During the virtual visit, the patient directly communi-
cated with the physician either via a telephone or video call
based on the patient’s choice at registration. The clinic did
not use a triage mechanism or scoring system to route
patients. During the virtual visit, we recorded the duration
of the visit from start to end time. Post visit, we asked
patients to rate their interaction with their provider and over-
all visit on a 5-point, displayed in Table 1. Patients could
also provide comments on their visits. Patients were also
asked where they would alternatively gone to seek care.
Participation was voluntary.

Data Collection

We collected data on all virtual visits between March 10,
2020, and April 19, 2020. We stratified COVID-19 data
using the chief complaints entered by patients. We included
COVID-19 symptoms (fever, cough, shortness of breath)
coupled with the recently added “COVID-19 Concern” chief
complaint. The term “COVID-19 Concern” was added to the
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list of existing chief complaints that is presented to patients
during the registration process on March 20, 2020. Because
this was a secondary analysis of data, patient consent was not
obtained for this study; however, institutional review board
approval was obtained prior to this study.

Outcomes

Primary outcomes were visit volume, wait times, visit dura-
tion, and patient satisfaction. Secondary outcomes were
patient diagnosis, and prescriptions received.

Data analysis

We examined the patient experience of individuals with
COVID-19 related symptoms by assessing their Virtual
Urgent Care visit. Visits were filtered by patient state of
residence, and only patients residing in North Carolina were
included. Visits where the chief complaint was “COVID-19
Symptoms” were selected for analysis. We conducted
descriptive analysis of the patient experiences as well as
qualitative analysis of patient satisfaction survey. All statis-
tical analysis was conducted with Python, a general purpose
programming language that is comparable to R. The library
pandas was used in Python.

To assess patient outcomes, diagnoses for patients with
COVID-19 symptoms were first analyzed and grouped based
on International Classification of Diseases-10-Clinical Mod-
ification codes, and visits with prescriptions were analyzed to
examine which prescriptions were given. A demographic
analysis was conducted to analyze patient virtual visits. Age
groups were defined as: less than 18, 18 to 34, 35 to 49, 50 to
64, and 65 years or older. Patient visits were also grouped by
medium (phone/video) and insurance status (insured/unin-
sured). Subsequent quantitative and qualitative analyses were
conducted to understand the patient experience.

Patient wait times were analyzed in hourly groups.
Encounter duration grouped in minutes were examined in
tandem with wait times. Whether a patient was a new patient
or returning patient was also assess to understand the reason
for a return visit. Patient surveys were analyzed to understand
patient satisfaction, and information on where patients would
have gone alternatively to seek care were analyzed. For
patient satisfaction, the 5-point scales were assessed quantita-
tively, and a qualitative analysis of patient comments was
done. Patient responses for where they would have gone were
organized into 4 categories: urgent care, delay seeking care,
primary care physician, and emergency room.

Results

Of the 1139 total virtual visits, 212 (24.6%) patients had
COVID-19 symptoms such that 125 (59%) patients marked
“COVID-19 Concern” as their chief complaint, and 87
(41%) patients had COVID-19 chief complaints. There were
128 (60.4%) female patients, the average age (SD) of

Table 2. Characteristics of Virtual Care Patients With COVID-19
Concerns.

Telehealth Visit Variable Visits (%)
COVID-19 symptoms 212
“COVID-19 concern” chief complaint 125 (59%)
COVID-19 chief complaint 87 (41%)
Gender
Male 84 (39.6%)
Female 128 (60.4%)
Age
0-10 years 2 (1%)
I1-18 years 15 (7%)
19-99 years 195 (92%)
Seeking care
Primary 189 (89.2%)
Dependent 23 (10.9%)

patients was 34.6 (15.7) years, 189 (89.2%) patients were
seeking care for themselves, and 23 (10.9%) visits were for a
dependent (Table 2). Of COVID-19-related patients, 161
(80%) were between 18 and 49 years of age, and 9 (4.3%)
patients in the vulnerable age-group of over 65 years.

Telehealth Modality

Of 212 patients, 195 (92%) were adults (>18 years), 15 (7%)
were minors (<18 years), and 2 (1%) were pediatrics (<10
years). Among adult patients, there was substantial preference
toward telephone visits such that 160 (75.5%) of patients
preferred telephone visit compared to 35 (16.5%) video visit
(Figure 1). In patients under 18 years of age, there was a slight
preference for telephone visit such that 9 (60%) patients pre-
ferred telephone visit compared to 6 (40%) patients choosing
video visit. For pediatric patients, there was an even split of a
single (50%) telephone visits and 1 (50%) video visit.

Of the COVID-19-related visits, 184 (86.7%) patients
were new patients, and 28 (13.2%) were returning patients.
Of the new patients, 79 (43%) patients provided medical
history information, while for current patients, 11 (39.2%)
patients provided medical history information.

Of the 212 scheduled COVID-19 Concern virtual visits,
184 (86.7%) were completed visits, 24 (11.3%) visits were
missed because the patient did not answer the clinics call(s),
2 visits were canceled by the patient prior to the visit, and 1
patient left the virtual waiting room.

Call volume, wait times, and duration. The volume of virtual
visits fluctuated across 24 hours. Across all visits, most visits
occurred between 7 am and 8 pM with a surge of 18 visits at 4
pMm. Between 9 pm and 3 AMm, patient’s demand for virtual
appointment declined, and the lowest number of visits
occurred at between 11 pm and 1 am with only 1 visit (Fig-
ure 2). Although the number of visits were much higher
between 7 am and 8 pm, the wait times were considerably
lower than other times with fewer visits.
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Figure 2. Volume of virtual visits and average patient wait times over 24 hours.

The average wait time (SD) for all visits was 75.5 (121.6)
minutes. Patients experienced varying wait times based on
the time of their appointment. Patients with appointments
between 7 pm and 10 pm and 1 aM and 5 am experienced the
highest wait times with an average of 111.6 minutes and
222.5 minutes, respectively. Patients with appointments
between 2 am and 4 am had the shortest average wait time
of 1.5 minutes (Figure 2).

Weekdays vs weekends. The demand from patients for virtual
visits varied during the week. The highest volume of virtual
visits was on Saturdays (39), and the lowest volume was on

Friday (19). Patients experienced shorter wait times (SD) on
the weekdays 67.1 (106.8) minutes compared to 90.3 (142.6)
minutes on the weekends. The highest average wait times
were on Sundays (102.5), and the lowest average wait times
were on Tuesday (39; Figure 3).

The average visit duration for visits was 10.5 (4.9) min-
utes. Patients calling on the weekdays experienced a slightly
longer visit duration (SD) of 11 (5.2) minutes compared to
9.6 (4.1) minutes on the weekend (Figure 3).

Medical diagnoses and referrals. The most common diag-
noses for patients with COVID-19 symptoms were
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Figure 3. Count of virtual visits and average patient wait times by day of the week.

Table 3. Top 10 Diagnosis of Telehealth Patients With COVID-19
Symptoms.

# of Patients Patients Prescribed

Diagnosis (%) Medication (%)
Upper respiratory infection 35 (18.8%) 21 (25.3%)
Exposure to communicable 27 (12.7%) 7 (8.4%)
diseases
Bronchitis 16 (8.6%) 6 (7.2%)
Cough 14 (7.5%) 7 (8.4%)
Asthma 8 (4.3%) 6 (7.2%)
Allergic rhinitis 7 (3.8%) 3 (3.6%)
Influenza 7 (3.8%) 2 (2.4%)
Sinusitis—acute (sinus 6 (3.2%) 6 (7.2%)
infection)
Shortness of breath 5(2.7%) 3 (3.6%)
Other 87 (41%) 22 (26.5%)
Total 212 (100%) 83 (100%)

upper respiratory infection (URI) 35 (18.8%), exposure
to communicable disease 18 (9.7%), bronchitis 16
(8.6%), cough 14 (7.5%), and viral infection 9 (4.8%;
Table 3).

Overall, 83 (39.2%) patients received prescription. Of
which, 48 (57.8%) patients received 1 prescription medica-
tion, and 35 (42.2%) patients received 2 or more prescription
medication. Patients diagnosed with URI (25.3%), exposure
to communicable diseases (8.4%) and cough, were the high-
est recipients of prescript medication.

Patients with the same diagnosis experienced different
medication prescription outcomes. The range of prescription
medication to the eight patients diagnosed with Asthma was
1 to 7 medications per visit. Similarly, the range of prescrip-
tion for the 16 patients diagnosed with Bronchitis was 0 to 3
per visit.

Patient satisfaction. Overall, 93 (7.8%) patients completed the
virtual visit satisfaction survey. Of which, 15 (7.1%) patients
were COVID-19 related. Of 15 patients who participated in
the satisfaction survey, 7 (46.7%) patients rated their provi-
der as “Excellent”, 2 (13.3%) as “Very Good,” 1 (6.7%) as
“Good,” 1 (6.7%) as “Fair,” and 1 (13.3%) as “Poor.” While
9 (60%) patients rated their virtual provider as “Excellent,” 2
(13.3%) as “Good,” 2 (13.3%) as “Fair,” and 1 (6.7%) as
“Poor.”

Among the reasons for a positive patient experience were
comments related to the convenience of remote consultation
without human contact, convenience of out of hour appoint-
ments, and avoiding emergency department visit. Factors
that lead to a negative experience included long wait time,
lack of interpersonal communication, poor telehealth equip-
ment setup, and lack of clarity around ordering COVID-19
testing (Table 4).

Discussion

This was the first cross-sectional study evaluating the expe-
rience of patients with COVID-19 symptoms in a virtual care
environment. We found that all patients who had COVID-19
symptoms were diagnosed differently. Higher utilization of
video visits was observed among younger (under 18 years)
patients. Patient demand for virtual visits increased on week-
end days compared to weekdays. Over 24 hours, the highest
volume of visits occurred between 7 am and 8 pm. The longest
wait time occurred between midnight and 6 am as well as on
Sundays. Lack of staff during off peak times possibly resulted
in long wait times especially that the volume of visits between
midnight and 6 am was lower than the volume of visits during
the day. Approximately, 40% of COVID-19 patients received
prescription; however, the prescribing rates varied between
COVID-19 concerned patients with similar diagnoses.
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Table 4. Patient Overall Experiences and Physician Experiences Rating and Sample Patient Comments.

Overall Physician

Experience Experience Patient Comments

Excellent Excellent “I was able to get a doctor .. . Get medicine for my bronchitis . . . Even though my doctors office had no
available appointments and not have to go to ER.” (Female, 65)

Excellent Excellent “Fast, excellent service. Short wait time for call. Live in rural area and walk-in clinics usually have 5-6 hour
wait times.” (Female, 32)

Excellent Excellent “My physicians office was closed and | needed a medical consult without having to leave the house. | did
not want to risk exposure to COVID-19.” (Female, 69)

Good Good “The physician | think appropriately treated my compliant, however | could not make eye contact and only
saw the top of his forehead and the ceiling.” (Female, 58)

Good Fair “Still have to go to another doctor for medication and to get tested for COVID-19.” (Female, 26)

Poor Fair “While | understand that wait times are long, it was over 5 hours. There was nowhere to check wait times,
not to cancel the call. | asked the doctor if she was able to order COVID-19 testing.” (Female, 47)

Poor Poor “Physician rushed me and did not provide clear guidance and direction.” (Female, 40)

Patients with COVID-19 symptoms rated their virtual expe-
rience with a provider positively. The convenience of no trans-
portation or physical interaction with others was praised by
patients. The extra-long wait times, due to an unprecedented
volume of calls since the COVID-19 pandemic, were criticized
by patients. While wait times were longer due to increased call
volume, COVID-19 cases in the community were also rising,
which could have led to more COVID-19-related symptoms.
Resolving wait times can be fixed by increased staffing; how-
ever, the shortage of medical providers for in-person or virtual
environments remains a challenge during this time. The rela-
tively low satisfaction survey response rate can be explained
by the overall mood of patients with COVID-19 suspicion who
may be in a rush to receive care or testing rather than complete
the satisfaction survey.

Like the airline industry, virtual clinics should consider
the use of callback options during high-volume call times.
Additionally, providing an approximated wait time can be
incredibly valuable in improving patient satisfaction. Similar
to the aviation industry, a customer calling the airline com-
pany is presented with an estimated waiting time to connect
with a customer service representative.

Some virtual patients complained about feeling rushed in
virtual visits, there being a lack of eye contact with their
provider or missing clear guidance. Since the shift to virtual
care is novel to everyone, virtual care training is essential for
both users—patients and providers. A clear set of expecta-
tions and virtual care best practices need to be developed and
communicated.

Telehealth Best Practices

In addition to the briefly suggested best practices (13), we
created a set of telehealth best practices based on patient-
reported experiences to improve the quality of virtual visits
based on the COVID-19 increased workflow, subsequent to
data collection. Our recommendations include general, pro-
vider, and patient telehealth best-practices.

Generally, in virtual care, there are ways that can improve
the telehealth experience regardless of the participant’s role.
First, unlike in-person visits, participants are advised to use
caution with color because wearing shiny fabrics or busy
patterns can be distracting and frustrating to the other party.
Second, setting the camera at face-level ease eye contact.
Third, to keep eye contact with the person you are speaking
to, position their icon at the top of the screen (below the
camera). Therefore, when you are looking at them and
speaking, it will seem like you are looking at the camera.
Forth, it is recommended to stay in one place during the
virtual visits and to avoid continuous movement. Lastly, if
there are loud noises in the background, mute yourself when
you are not speaking (Figure 4A).

Additionally, our best practice recommendations include
“web-side” etiquettes, comparable to bedside etiquette, for
providers such as: (a) focus on eye to eye contact when speak-
ing or listening to the patient; (b) ensure you are in a private
and quiet space; (c) physical space is well setup ergonomi-
cally with adequate lighting and acoustics; (d) when possible,
take notes and minimize typing during the conversation which
may add noise to the conversation; (e) guide patients through
better set up of their environment (positioning, camera, light-
ning, and microphone); (f) communicate to the patient the
limitations to conducting a physical exam remotely; (g) ask
the patient of their virtual care history and reason for choosing
virtual care to better understand and manage expectations; (h)
expect “lag-time” and therefore allow the patient time to lis-
ten, think, and respond; (i) if referring a patient to an in-person
appointment, clearly explain the reason for referral and the
financial implications, if any; and (j) provider is the only point
of contact for the patient, so providers should be more flexible
and accommodating when answering questions (Figure 4B).

For patients, it is important to manage and set the expec-
tations prior to a virtual visit. To ensure a positive experi-
ence, we recommend best practices for patients: (a) Virtual
care does not suit all health conditions such as testing for
COVID-19; therefore, it is essential for patients to under-
stand the suitable health care options to avoid unnecessary
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Figure 4. Telehealth best practices by (A) general, (B) provider, (C) patient.

costs and/or referrals; (b) during registration, accurate and
complete patient information can expedite the workflow pro-
cess to find the correct and appropriate provider; (c) set your
camera to eye level, and when speaking, look directly into
the camera and avoid bright light in the background; (d)
make sure you are in a private and quiet space; (e) if you
have limited internet access consider a phone call instead of
video; and (f) the quality of virtual care relies heavily on
effective communication of the patient’s symptoms and
complaints to inform the provider’s decision (Figure 4C).

Limitations and Future Work

A limitation to this study is the inability to follow-up with
virtual patients on the prognosis of their illness post their
virtual visit. We were not able to conduct follow-up visits to
assess the clinical outcome of each COVID-19-related visit.
The severity of the illness may have been a confounding
factor to the varying levels of prescribing among patients
with the same diagnosis. Additionally, since COVID-19 test-
ing is not available for patients to self-administer, we were
unable to provide any virtual COVID-19 testing to screen for
COVID-19 infection, leading to patients being referred for
in-person testing. Only 7.1% of patients with COVID-19-
related chief complaints completed the survey for patient
satisfaction. In the future, we plan to evaluate virtual care
outcomes through conducting follow-up surveys asking

about the need for hospitalization or in-person appointment
post-virtual visit.

Conclusion

This study evaluated the virtual experiences of patients with
COVID-19 symptoms. There were different experiences for
patients depending on their choice of communication. Long
wait times were a major drawback in the patient experience.
We have learned from evaluating the experience of our first
cohort of COVID-19 Concern patients. This evaluation pro-
vided a list of best practices for providers and patients to use
during virtual care visits. The future holds great promise for
telehealth after the COVID-19 crisis, and thereby, there is a
need to optimize telehealth practices in order to make it more
sustainable, effective, and meaningful health care delivery
medium.
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