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Abstract

Background: In light of the COVID-19 pandemic, there has been a rapid increase in telemedicine visits. Otolaryngology patient
satisfaction with these visits has not yet been extensively studied using a validated survey.

Methods: All patients who had telemedicine visits with three head and neck surgeons, by phone or video-based platform,
between March 25, 2020 and April 24, 2020. Retrospective chart reviews were conducted to determine demographic, disease
and treatment information. Patients who had a video visit were contacted by telephone and, if they could be reached and
consented, were administered the Telehealth Usability Questionnaire (TUQ).

Results: 100 surveys were completed. The average score across all questions was 6.01 on a scale from 1-7, where 7 indicated the
highest level of patient agreement. The highest scores were for questions related to satisfaction with telehealth (6.29), while
the lowest were related to reliability (4.86).

Conclusions: Patients are generally highly satisfied with telemedicine.

Eleanor Layfield, BA1*; Vasiliki Triantafillou, MD2*; Aman Prasad, BS1; Jie Deng, PhD, RN,
OCN, FAAN3; Rabie M. Shanti, DMD, MD2; Jason G. Newman, MD2; Karthik Rajasekaran,
MD2

1Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA

2Department of Otorhinolaryngology-Head and Neck Surgery, University of Pennsylvania, Philadelphia, PA

3School of Nursing, University of Pennsylvania, Philadelphia, PA

*Denotes co-first authorship.

Address correspondence and reprint request to:

Karthik Rajasekaran, MD

Department of Otorhinolaryngology-Head and Neck Surgery

800 Walnut St, 18th floor,

Philadelphia, PA 19107

215-829-5180

karthik.rajasekaran@pennmedicine.upenn.edu

1



P
os

te
d

on
A

u
th

or
ea

11
M

ay
20

20
—

C
C

-B
Y

4.
0

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
58

9
2
17

60
.0

87
03

60
2

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

at
a

m
ay

b
e

p
re

li
m

in
ar

y.

This work has not been printed or presented elsewhere.

Short title: Head and Neck Telemedicine Usability and Satisfaction COVID-19

Key words: telemedicine, COVID-19, Patient satisfaction, telehealth usability questionnaire, telehealth

Funding sources: The authors received no specific funding for this work.

Disclosure: The authors have no funding, financial relationships, or conflicts of interest to disclose.

Abstract

Background: In light of the COVID-19 pandemic, there has been a rapid increase in telemedicine visits.
Otolaryngology patient satisfaction with these visits has not yet been extensively studied using a validated
survey.

Methods: All patients who had telemedicine visits with three head and neck surgeons, by phone or video-
based platform, between March 25, 2020 and April 24, 2020. Retrospective chart reviews were conducted
to determine demographic, disease and treatment information. Patients who had a video visit were con-
tacted by telephone and, if they could be reached and consented, were administered the Telehealth Usability
Questionnaire (TUQ).

Results: 100 surveys were completed. The average score across all questions was 6.01 on a scale from 1-7,
where 7 indicated the highest level of patient agreement. The highest scores were for questions related to
satisfaction with telehealth (6.29), while the lowest were related to reliability (4.86).

Conclusions: Patients are generally highly satisfied with telemedicine.

Introduction

The COVID-19 pandemic is an unprecedented event that has led to an abrupt and drastic shift in the practice
of medicine around the world. In an effort to balance the ongoing need for patient care with the risks to
patient and staff safety, the CDC and multiple societies, including the American Academy of Otolaryngology
– Head and Neck Surgery and the American Head and Neck Society, have issued recommendations to delay
elective ambulatory provider visits or to consider telephone or video-based alternatives.1–3 In response,
telemedicine has been rapidly implemented and widely adopted in many ambulatory practices for the first
time.

The World Health Organization broadly defines telemedicine as the delivery of health care services by all
health care professionals using technology for the exchange of valid information for diagnosis, treatment and
prevention of disease and injuries.4 As an alternative to the traditional office encounter, telemedicine refers
to a live (synchronous), two-way, interactive audio and video-based communication between the patient and
the clinician to deliver care at a distance. While telemedicine has been successfully used in many fields
over the past two decades, including some surgical subspecialties,5–7 its use has been less widespread in
otolaryngology8 despite studies demonstrating that many otolaryngology diagnoses are amenable to virtual
appointments9 and that telemedicine provides a significant cost savings and reduction in unnecessary office
visits.10–12 This is in part due to difficulty of physical examinations in otolaryngology that often require
equipment and training to perform.13

Prior to COVID-19, patient-facing telemedicine in otolaryngology has been largely limited to the delivery of
care to remote areas,14 primary provider-to-specialist provider consultations10,12 or under specific circum-
stances, for instance in Navy military centers and shipboard medical departments15,16 or in the aftermath of
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Hurricane Katrina.17 Telemedicine in otolaryngology has less commonly focused on synchronous, interactive
otolaryngology patient visits in general18–23 and few studies directly examine patient satisfaction.13,19–21,23

The sudden and sweeping transition to telemedicine in light of COVID-19 presents a unique opportunity to
explore the role of telemedicine in otolaryngology ambulatory practices and patient satisfaction with virtual
visits. Patient satisfaction is an important metric of healthcare quality and can play a major role in the
long-term acceptance and success of a telemedicine program. As telehealth grows in prevalence and becomes
further integrated into healthcare systems, it is important to preserve patient satisfaction across healthcare
delivery modalities. Cursory examinations of patient satisfaction in prior studies have found high rates of
patient satisfaction but these studies are limited by their small sample sizes and choice of patient satisfaction
metrics.19–21,23 This study systematically explores patient satisfaction with video-based telemedicine visits
during COVID-19 utilizing a validated telemedicine satisfaction survey in patients presenting to an academic
head and neck surgery practice.

Methods

Intervention: Telemedicine Protocol

As part of the COVID-19 national emergency, the Office for Civil Rights (OCR) at the Department of
Health and Human Services loosened the regulatory requirements under the Health Insurance and Portability
and Accountability Act (HIPAA) to allow provider use of any non-public facing remote communication
product to provide telehealth services.24 The earliest visits were conducted via Apple FaceTime, (Apple
Inc., Cupertino, California, U.S.A.), keeping in line with the OCR’s notification of enforcement discretion
during COVID-19. Following department implementation of an institution-licensed platform, BlueJeans
(BlueJeans, Verizon Enterprise Solutions LLC, Mountainview, California, U.S.A.), video-based visits were
preferentially conducted through BlueJeans, whenever possible. Faculty received training in BlueJeans via
virtual telehealth training sessions and recorded demos from the Penn Medicine Center for Connected Care,
the University of Pennsylvania’s telehealth center.

In the case where BlueJeans was unable to be utilized, video telemedicine visits were conducted by Doximity
video dialer (beta, Doximity Inc., San Francisco, California, U.S.A.) accessible most easily on provider
and patient smartphones or, as a last resort, Apple FaceTime (Apple Inc.). BlueJeans and Doximity both
adhere to HIPAA recommendations with regard to security of protected health information. In all cases,
patients were contacted by an administrative assistant from the office to assess capability for a video-based
telemedicine visit, scheduled appropriately, and provided with instructions for accessing the visit. Just prior
to the visit, a medical assistant called the patient via telephone to ask a series of intake questions and
obtained verbal consent to conduct the video visit. The physician was then notified, and the visit was
started. At the end of each video visit, the clinician stated that a research assistant would call to ask about
the experience.

Study Design

This study was reviewed by the University of Pennsylvania Institutional Review Board (IRB) and was
determined to be a quality improvement initiative that was exempted from further IRB review.

A retrospective chart review of telemedicine outpatient encounters by Head and Neck Otolaryngology faculty
from March 25, 2020 to April 24, 2020 was conducted. All patients aged 18 years old or older seen via a
telephone or video-based encounter were included. Demographic data was collected including (age, gender,
race, and insurance status), and disease and treatment characteristics, and encounter type were collected
from chart review.

Only patients with video-based telemedicine visits were contacted to complete the patient satisfaction survey
and all participants provided verbal consent to participate (Figure 1). Patients answered demographic
questions (education level) and questions regarding telemedicine visit characteristics (platform and device
used, whether assistance was required for set up). A structured, likert-scale based survey consisting of the
Telehealth Usability Questionnaire (TUQ) was administered.

3



P
os

te
d

on
A

u
th

or
ea

11
M

ay
20

20
—

C
C

-B
Y

4.
0

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
58

9
2
17

60
.0

87
03

60
2

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

at
a

m
ay

b
e

p
re

li
m

in
ar

y.

The Telehealth Usability Questionnaire (TUQ) was chosen to assess patient satisfaction with the video-based
telemedicine visits based on review of the literature to identify validated tools.25 The TUQ is a comprehensive
and validated survey tool that includes questions in the domains of usefulness, ease of use, interaction quality
(effectiveness), reliability, and satisfaction. It was chosen for its ability to address changes in telehealth
service delivery, for example the use of different platforms or devices, as well as its ability to measure the
quality of the telemedicine interaction and patient satisfaction with the encounter. The TUQ was developed
from existing telehealth questionnaires and has robust independent content validity and internal consistency
evidence.26

Data Collection and Analysis

Eligible patients were contacted by telephone, with the first attempt made on the same day as their
telemedicine visit. Calls were made using Doximity dialer (Doximity Inc.) to allow for display of the
hospital name on the patient’s caller ID. Three attempts were made to contact the patient: after a non-
answered first phone call, two subsequent calls were made at different times and on consecutive business
days prior to deeming the patient unable to be contacted. In the case of non-English speaking patients and
laryngectomy patients, the survey was administered via caregivers who had also been present during the
telemedicine visit. Demographic data for all patients and survey responses were anonymously collected and
entered by three research assistants into a password-protected database.

Descriptive statistics were used to characterize the study population and summarize patient ratings of items
on the TUQ according to the groupings proposed by the authors.26 Data were analyzed with Mann-Whitney
U test. Statistical significance was set at p<0.05. The design and findings of this study were written in
accordance with SQUIRE 2.0 guidelines.27

The design and findings of this study were written in accordance with SQUIRE 2.0 guidelines.27

Results

Patient Demographics

145 patients had telehealth visits between March 18, 2020 and April 24, 2020. Telemedicine was used for
both new and return patient visits including pre-operative discussions, post-operative visits, and oncologic
surveillance.122 (84.1%) were conducted using a video-based platform, while 23 (15.9%) were conducted
using audio alone. Common reasons why patients had audio-only visits included lack of access to necessary
equipment, patient preference, and technical difficulties.

108 patients were successfully contacted and 100 (92.6%) agreed to participate in the survey. Demographics
of the patients can be seen in table 1. All patients were evaluated by one of the three head and neck cancer
surgeons. Patient disease and treatment characteristics are presented in table 2. Patients most commonly
used their smartphones (78%), followed by their laptops (13%) for the visit.

Telehealth Usability Questionnaire

The TUQ was used to assess the usability of this telehealth system with patients using a Likert scale to
rate responses (1: strongly disagree; 2: disagree; 3: somewhat disagree; 4: neutral; 5: somewhat agree; 6:
agree; 7: strongly agree). The total average score was 6.01. The highest scores were for questions related to
satisfaction with telehealth (6.29), while the lowest were related to reliability (4.86). Average scores for all
questions and subsections can be seen in table 3.

Patient Perception of COVID-19

Patients were additionally asked a single question about their perception of COVID-19. 100 patients re-
sponded to the statement “I am worried about my health during COVID.” The average score, using the
same scale from 1-7, was 5.03 (standard deviation 1.98). Patients who had finished oncologic treatment
(n=54) reported an average score of 5.02, while patients awaiting or in the midst of treatment (n=20) had
an average score of 5.90 (p=0.048).
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Discussion

Telemedicine has become increasingly important over the past several years and even more so during the
COVID-19 pandemic. Telemedicine provides an option for providers and patients to connect in a way that
limits possible exposure and conserves personal protective equipment. Without a vaccine candidate, SARS-
CoV-2 will likely continue to be a clinical concern even after the immediate pandemic ends.28 Otolaryngol-
ogists in particular are at increased risk for occupational exposure to the virus.29–31 It is thus important
to consider the broader role telemedicine could fulfill in otolaryngology practices. However, it is equally
important to examine how patients view their experience, as patient satisfaction is an important metric
of healthcare quality and can play a major role in the long-term acceptance and success of a telemedicine
program.32

Previous studies of patient satisfaction with telemedicine across medical specialties have shown that pa-
tients are generally satisfied.6,33The few studies in the otolaryngology literature on patient satisfaction with
telemedicine also demonstrated a high degree of satisfaction but are limited by small sample sizes and
methodology, often using single measures of satisfaction,19,23 non-validated surveys,20 or a selection of items
from various satisfaction surveys without independent, final validation.21 To our knowledge, this is the
largest study addressing patient satisfaction with telemedicine in otolaryngology and the only study utiliz-
ing a validated survey from the larger telemedicine literature. Moreover, this is the first study to examine
otolaryngology head and neck patient satisfaction with telemedicine during the COVID-19 pandemic.

The majority of patients reported high satisfaction with telehealth visits, with average scores higher than 5
in the majority of components of the survey. This finding echoes the results of previous telemedicine patient
satisfaction studies in otolaryngology.20,23Specifically, patients noted that telemedicine increased access to
healthcare services, saved time, and overall met their healthcare needs. Patients also frequently mentioned
cost savings.

While the interface quality component of the survey generally received high scores across all three platforms,
Item 10 (This system is able to do everything I would want it to be able to do) received one of the lowest
averages scores with an average score of 5.27. Several patients who gave it a low score reported that they did
so because telehealth visits do not allow for in-depth physical examinations including flexible laryngoscopy
rather than considering the capabilities of the platform itself. On this topic, some patients noted that
the ability to screen share through one of the platforms (BlueJeans) was an asset in that it allowed the
physician to show and explain imaging findings similarly to an in-person visit, a feature not available on the
other two platforms. Despite this, the high scores in the three other questions of this component suggest
that patients were generally satisfied with the interface quality. As patients complete virtual consultations
across a variety of clinical circumstances, platforms, and specialists, patients will likely become aware of
additional ways telemedicine addresses their needs. Careful needs analyses will be necessary in future studies
to better capture this component as telemedicine evolves and patient familiarity with telemedicine capabilities
increases.

Patients also reported high satisfaction with interaction quality, indicating that the telemedicine visit was
effective for provider-patient interactions. Patients indicated that they were able to both easily talk to
(average score 6.60, item 11) hear (average score 6.63, item 12), and see (average score 5.91, item 14) the
physician. This stands in contrast to previous work that has found the patient’s ability to clearly hear the
clinician is often poor.33,34Notably, the most commonly reported issue with the telemedicine visits was an
issue with audio. Once troubleshooted and resolved, patients highly rated the quality of the audio component.
In 4 cases, poor interaction quality secondary to issues with connectivity or technical difficulties resulted in
the conversion of a video-based telemedicine visits to a telephone call.

The reliability subsection, designed to assess if the telemedicine visit is as reliable as in-person service, also
had a low average score. Part of this score is explained by Item 15 (I think the visits provided over the
telehealth system are the same as in-person visits), which had the lowest average score (4.02) of the survey.
Many patients, after hearing this question added additional narrative comments that visits by telemedicine
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were not the same due to limitations on physical exam and lack of “human touch”. The other two questions
of this section (Items 16 and 17) were commonly answered as not applicable, with many patients indicating
that they had no issues or problems at all. Thus, the patients who did rate these statements were the ones
with problems, contributing to the lower average score. Other studies have also found low scores on the
reliability subsection.33,34This could be explained by the same phenomena observed by the present study or
related to other studies that introduced patients to new software that necessitated specific computers and fast
internet speeds, which participants did not have.34 By contrast, patients in the present study used Facetime,
a platform many routinely use, or relatively simple videoconferencing software on personal electronic devices.

Interestingly, no patients expressed doubts regarding security or quality of care provided by the telemedicine
visit. Patients with high satisfaction with quality of care speculated that not all complaints would be ap-
propriate for virtual consultation and that quality is thus circumstance dependent. This is in contrast to
consumer market surveys that have demonstrated consumer concerns primarily around security of health
information and the quality of care delivered through telemedicine.35 This shift in attitude could repre-
sent increasing patient utilization of and comfort with technology as it becomes more prevalent or may be
secondary to increased acceptance of the necessity of virtual visits during COVID-19.

Limitations

The results of this study are certainly influenced by the social context and implications of the COVID-19
pandemic. An additional question administered to the patients allowed them to express concern about
their health during COVID-19: this question had an average score of 5.03. As expected, patients with
ongoing cancer treatment were more likely to worry about their health than those who had finished oncology
treatment. In addition, many patients would qualify high scores by adding that they thought telehealth
visits were appropriate in response to the ongoing pandemic.

Additional limitations of this study include bias in patient selection and response bias of those completing the
survey. Only patients with video-based telemedicine visits were contacted to participate. Patients who did
not have access to these platforms or the requisite technology and services were offered telephone calls with
audio only. Notably, successful use of a telemedicine platform requires a baseline knowledge of technology and
access to a smartphone or home brand.38 Thus, this study did not capture the results of patients who due to
socioeconomic circumstances or low technology literacy were unable to have a video-based telemedicine visit.
This was the case for 23 patients among 145 total patients who completed a telemedicine over the course of
one month. This study also suffered from some of the inherent issues with telemedicine research. Generally,
patients report high levels of satisfaction with the healthcare they receive.25The majority of patients in this
study have established relationships with their physicians and thus could have had trouble separating their
satisfaction from their care in general with their satisfaction pertaining to the telehealth visit. To limit this,
the purpose of the study was explained and this distinction was explicitly addressed prior to administration
of the survey.

Future Directions

The challenges in patient care created by COVID-19 have enabled a more rapid and ubiquitous integration
of telemedicine into medical practice than ever before. The increased emphasis on telemedicine visits will
likely permanently shape the future of medicine due to increasing familiarity with telemedicine by both
patients and providers as a result of COVID-19. Many patients in the present survey stated they would
continue to use telemedicine even after a return to some semblance to normalcy under the conditions that
the decision to conduct a visit via telemedicine is patient-centered. They expressed concern that access to in-
person office visits for issues otherwise deemed appropriate for telemedicine could be influenced by financial
factors or insurance companies and that this would come at a cost to the doctor-patient relationship and
patient satisfaction. As telemedicine becomes more engrained in medical practice, it will be necessary to
transparently communicate with patients and maintain patient and provider discretion in the decision to
conduct a telemedicine visit.

Furthermore, training and education in telemedicine will need to be augmented at all levels of medical
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education. Currently, telehealth training in medical school curricula is largely missing37 and there are
limited guidelines for how to best conduct a telemedicine visit, specifically in otolaryngology. To address
this, we previously published a set of practice guidelines for telemedicine for head and neck cancer patients.39

Conclusion

Telemedicine is an increasingly important option for ambulatory patient care during COVID-19 with im-
plications for medical practice beyond the end of the pandemic. Telemedicine is an effective means to
conduct a variety of outpatient counter types with high patient satisfaction, including new patient, return,
post-operative, and oncologic follow-up visits in a head and neck otolaryngology practice.
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