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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: Hundred surveys were completed. The average score across all ques-

tions was 6.01 on a scale from 1 to 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.
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1 | 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, includ-
ing 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 tele-
medicine as the delivery of health care services by all
health care professionals using technology for the
exchange of valid information for the diagnosis, treat-
ment, and prevention of disease and injuries.4 As an
alternative to the traditional office encounter, telemedi-
cine 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 oto-
laryngology8 despite studies demonstrating that many
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otolaryngology diagnoses are amenable to virtual
appointments9 and that telemedicine provides 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 equip-
ment 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 pro-
vider consultations,10,12 or under specific circumstances,
for instance in Navy military centers and shipboard medi-
cal departments15,16 or the aftermath of Hurricane
Katrina.17 Telemedicine in otolaryngology has less com-
monly focused on synchronous, interactive otolaryngol-
ogy 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 ambula-
tory practices and patient satisfaction with virtual visits.
Patient satisfaction is an important metric of health care
quality and can play a major role in the long-term accep-
tance and success of a telemedicine program. As telehealth
grows in prevalence and becomes further integrated into
health care systems, it is important to preserve patient sat-
isfaction across health care 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 systemati-
cally explores patient satisfaction with video-based tele-
medicine visits during COVID-19 utilizing a validated
telemedicine satisfaction survey in patients presenting to
an academic head and neck surgery practice.

2 | METHODS

2.1 | 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 Account-
ability 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), keep-
ing in line with the OCR's notification of enforcement dis-
cretion during COVID-19. Following department
implementation of an institution-licensed platform, Blue-
Jeans (BlueJeans, Verizon Enterprise Solutions LLC,

Mountainview, California), video-based visits were prefer-
entially 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, Califor-
nia) accessible most easily on the provider and patient
smartphones or, as a last resort, Apple FaceTime (Apple
Inc.). BlueJeans and Doximity both adhere to HIPAA rec-
ommendations 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 appropri-
ately, 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.

2.2 | Study design

This study was reviewed by the University of Pennsylva-
nia 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 was collected from chart review.

Only patients with video-based telemedicine visits
were contacted to complete the patient satisfaction sur-
vey and all participants provided verbal consent to partic-
ipate (Figure 1). Patients answered demographic
questions (education level) and questions regarding tele-
medicine 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.

The 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,
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interaction quality (effectiveness), reliability, and satisfac-
tion. It was chosen for its ability to address changes in
telehealth service delivery, for example, the use of differ-
ent 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

2.3 | 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 the Doximity dialer
(Doximity Inc.) to allow for the display of the hospital
name on the patient's caller ID. Three attempts were
made to contact the patient: after a nonanswered 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 anony-
mously 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 < .05. The
design and findings of this study were written in accor-
dance with SQUIRE 2.0 guidelines.27

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

3 | RESULTS

3.1 | Patient demographics

One hundred and forty-five patients had telehealth visits
between March 18, 2020, and April 24, 2020. Telemedi-
cine was used for both new and return patient visits
including preoperative discussions, postoperative visits,
and oncologic surveillance.122 (84.1%) were conducted
using a video-based platform, while 23 (15.9%) were con-
ducted using audio alone. Common reasons why patients
had audio-only visits included lack of access to necessary
equipment, patient preference, and technical difficulties.

One hundred and eight 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 treat-
ment characteristics are presented in Table 2. Patients
most commonly used their smartphones (78%), followed
by their laptops (13%) for the visit.

3.2 | TUQ

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: some-
what 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 was related to
reliability (4.86). Average scores for all questions and sub-
sections can be seen in Table 3.

3.3 | Patient perception of COVID-19

Patients were additionally asked a single question about
their perception of COVID-19. One hundred patients
responded to the statement “I am worried about my
health during COVID.” The average score, using the
same scale from 1 to 7, was 5.03 (SD 1.98). Patients who
had finished oncologic treatment (n = 54) reported an
average score of 5.02, while patients awaiting or in the

FIGURE 1 Survey recruitment and participation [Color figure

can be viewed at wileyonlinelibrary.com]
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midst of treatment (n = 20) had an average score of
5.90 (P = .048).

4 | 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 Otolaryngologists, in

TABLE 1 Patient demographics (N = 100)

Mean age (± SD) 62.6 ± 13.9

Sex

Female 41% (41)

Male 59% (59)

Race

White 85% (85)

Black 6% (6)

Asian 3% (3)

Other 6% (6)

Insurance status

Uninsured 3% (3)

Private insurance 55% (55)

Medicaid 2% (2)

Medicare 40% (40)

Educational attainment

Did not complete high school 3% (3)

12th grade, with diploma 30% (30)

Some college 18% (18)

Bachelor's degree 30% (30)

Post graduate degree 18% (18)

Declined to answer 1% (1)

Encounter typea

New patient 6% (6)

Return patient 94% (94)

Regular follow up 7% (7)

Preoperative 6% (6)

Postoperative 30% (30)

Oncologic surveillance 51% (51)

Device used

Smartphone 78% (78)

Tablet 7% (7)

Laptop 13% (13)

Desktop 2% (2)

aVisits were classified as new patient visits, regular follow up
(non-oncologic or nonoperative), preoperative discussions, postop-
erative visits (visits within 90 days of surgery), and oncologic
surveillance.

TABLE 2 Patient disease and treatment

characteristics (N = 100)

Diagnosis

Malignancya 73% (73)

Premalignancyb 9% (9)

Benignc 12% (12)

Osteoradionecrosis 3% (3)

Diagnosis pending 3% (3)

Primary site

Skin 16% (16)

Oral cavity 33% (33)

Nasopharynx 1% (1)

Oropharynx 25% (25)

Larynx 7% (7)

Thyroid and parathyroid 2% (2)

Salivary gland 11% (11)

Other 5% (5)

Treatment (all diagnoses)

Nonsurgical 5% (5)

Preoperative/pretreatment 12% (12)

Surgery alone 40% (40)

Surgery followed by adjuvant
radiation +/− chemotherapy

32% (32)

Primary chemoradiation
therapy alone

5% (5)

Salvage surgery 4% (4)

Other 1% (2)

Treatment time course
(malignancies only N = 73)

Completed treatment 54% (54)

Active treatment 13% (13)

Awaiting treatment 6% (6)

aIncluded squamous cell carcinoma, basal cell carcinoma, adenocarci-
noma, melanoma, nonhodgkin's lymphoma, carcinoma ex pleomor-
phic adenoma, mucoepidermoid carcinoma, acinic cell carcinoma,
adenoid cystic carcinoma, pleomorphic sarcoma, angiosarcoma, seba-
ceous carcinoma.
bIncluded oral leukoplakia and dysplasia.
cIncluded biopsy for lesions to rule out malignancy, pituitary adenoma,
parathyroid adenoma, schwannoma, thyroid goiter, pleomorphic ade-
noma, globus sensation, chronic tonsillitis, odontogenic keratocyst,
sialolith.
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TABLE 3 Telehealth usability questionnaire (TUQ)

Item (number of answers) Mean score (SD) Range (1-7)

1. Telehealth improves my access to
healthcare services

6.03 (1.30) (1.0-7.0)

2. Telehealth saves me time traveling
to a hospital or specialist clinic

6.63 (0.86) (2.0-7.0)

3. Telehealth provides for my
healthcare needs

5.64 (1.34) (2.0-7.0)

Usefulness scale summary (Items
1-3)

6.10 (0.50) (1.0-7.0)

4. It was simple to use this system 6.31 (1.15) (1.0-7.0)

5. It was easy to learn to use this
system

6.21 (1.20) (1.0-7.0)

6. I believe I could become productive
quickly using this system

6.08 (1.01) (1.0-7.0)

7. The way I interact with this system
is pleasant

6.23 (1.14) (1.0-7.0)

8. I like using the system 6.03 (1.23) (1.0-7.0)

9. The system is simple and easy to
understand

6.38 (0.95) (2.0-7.0)

Ease of use scale summary (Items
4-9)

6.21 (0.13) (1.0-7.0)

10. This system is able to do
everything I would want it to be
able to do

5.27 (1.70) (1.0-7.0)

11. I could easily talk to the clinician
using the telehealth system

6.60 (1.06) (1.0-7.0)

12. I could hear the clinician clearly
using the telehealth system

6.63 (1.01) (1.0-7.0)

13. I felt I was able to express myself
effectively

6.61 (1.11) (2.0-7.0)

14. Using the telehealth system, I
could see the clinician as well as if
we met in person

5.91 (1.64) (1.0-7.0)

Effectiveness scale summary
(Items 10-14)

6.20 (0.60) (1.0-7.0)

15. I think the visits provided over the
telehealth system are the same as
in-person visits

4.02 (2.15) (1.0-7.0)

16. Whenever I made a mistake using
the system, I could recover easily
and quickly

5.69 (1.95) (2.0-7.0)

17. The system gave error messages
that clearly told me how to fix
problems.

4.86 (2.58) (1.0-7.0)

Reliability scale summary (Items
15-17)

4.86 (0.84) (1.0-7.0)

(Continues)
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particular, are at increased risk for occupational expo-
sure to the virus.29-31 It is thus important to consider
the broader role telemedicine could fulfill in otolaryn-
gology practices. However, it is equally important to
examine how patients view their experience, as patient
satisfaction is an important metric of health care qual-
ity and can play a major role in the long-term accep-
tance and success of telemedicine program.32

Previous studies of patient satisfaction with telemedi-
cine across medical specialties have shown that patients
are generally satisfied.6,33The few studies in the otolaryn-
gology 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 nonvalidated
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 utilizing a validated survey from the larger
telemedicine literature. Moreover, this is the first study to
examine otolaryngology head and neck patient satisfac-
tion with telemedicine during the COVID-19 pandemic.

The majority of patients reported high satisfaction with
telehealth visits, with average scores higher than five 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 health care services,
saved time, and overall met their health care 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 can 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 exami-
nations including flexible laryngoscopy rather than con-
sidering 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 imag-
ing 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 compo-
nent suggest that patients were generally satisfied with
the interface quality. As patients complete virtual consul-
tations across a variety of clinical circumstances, plat-
forms, and specialists, patients will likely become aware
of additional ways telemedicine addresses their needs.
Careful needs analyses will be necessary for future stud-
ies to better capture this component as telemedicine evo-
lves and patient familiarity with telemedicine capabilities
increases.

Patients also reported high satisfaction with interac-
tion quality, indicating that the telemedicine visit was
effective for provider-patient interactions. Patients indi-
cated 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 four cases, poor
interaction quality secondary to issues with connectivity

TABLE 3 (Continued)

Item (number of answers) Mean score (SD) Range (1-7)

18. I feel comfortable communicating
with the clinician using the
telehealth system.

6.52 (1.41) (2.0-7.0)

19. Telehelath is an acceptable way to
receive healthcare services

5.82 (1.86) (1.0-7.0)

20. I would use telehealth services
again

6.42 (1.72) (2.0-7.0)

21. Overall, I am satisfied with this
telehealth system

6.39 (1.66) (4.0-7.0)

Satisfaction scale summary (Items
18-21)

6.29 (0.32) (1.0-7.0)

Total average 6.01 (0.65) (1.0-7.0)

Note: Likert scale used: 1: strongly disagree; 2: disagree; 3: somewhat disagree; 4: neutral; 5: somewhat agree; 6: agree; 7: strongly agree.
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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 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 pre-
sent study or related to other studies that introduced
patients to new software that necessitated specific com-
puters 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
the security or quality of care provided by the telemedi-
cine visit. Patients with high satisfaction with the quality
of care speculated that not all complaints would be
appropriate for virtual consultation and that quality is
thus circumstance dependent. This is in contrast to con-
sumer market surveys that have demonstrated consumer
concerns primarily around the security of health infor-
mation and the quality of care delivered through tele-
medicine.35 This shift in attitude could represent
increasing patient utilization of and comfort with tech-
nology as it becomes more prevalent or may be secondary
to increased acceptance of the necessity of virtual visits
during COVID-19.

4.1 | Limitations

The results of this study are certainly influenced by the
social context and implications of the COVID-19 pan-
demic. 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 addi-
tion, 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.36 Thus, this study did
not capture the results of patients who due to socioeco-
nomic 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 1 month.
This study also suffered from some of the inherent issues
with telemedicine research. Generally, patients report
high levels of satisfaction with the health care they rec-
eive.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.

4.2 | Future directions

The challenges in patient care created by COVID-19 have
enabled a more rapid and ubiquitous integration of tele-
medicine into medical practice than ever before. The
increased emphasis on telemedicine visits will likely per-
manently shape the future of medicine due to increasing
familiarity with telemedicine by both patients and pro-
viders as a result of COVID-19. Many patients in the pre-
sent survey stated they would continue to use
telemedicine even after a return to some semblance to
normalcy under the conditions that the decision to con-
duct 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 prac-
tice, it will be necessary to transparently communicate
with patients and maintain patient and provider discre-
tion in the decision to conduct a telemedicine visit.

Furthermore, training and education in telemedicine
will need to be augmented at all levels of medical educa-
tion. Currently, telehealth training in medical school
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curricula is largely missing37 and there are limited guide-
lines for how to best conduct a telemedicine visit, specifi-
cally in otolaryngology. To address this, we previously
published a set of practice guidelines for telemedicine for
patients with head and neck cancer.38

5 | CONCLUSION

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