JOURNAL OF MEDICAL INTERNET RESEARCH Rose et a

Original Paper

Patient Experience in Virtual Visits Hinges on Technology and
the Patient-Clinician Relationship: A Large Survey Study With
Open-ended Questions

Susannah Rose"’, PhD; Heather McKee Hurwitz®', PhD; Mary Beth Mercer™, MPH; Sabahat Hizlan™', BA, BS; Kari
Gdi¥, DNP; Pei-Chun Yu®, MS; Caroline Franke®, MD; Kathryn Martinez”, PhD; Matthew Stanton®, MBA;
Matthew Faiman®, MD; Peter Rasmussen®, MD; Adrienne Boissy'', MA, MD

1office of Patient Experience, Clinical Transformation, Cleveland Clinic, Cleveland, OH, United States
2Taus.sig Cancer Center, Cleveland Clinic, Cleveland, OH, United States

3Digital Hedlth, Cleveland Clinic, Cleveland, OH, United States

4Quantitative Health Sciences, Cleveland Clinic, Cleveland, OH, United States

SCenter for Value-Based Care Research, Cleveland Clinic, Cleveland, OH, United States

" these authors contributed equally

Corresponding Author:

Susannah Rose, PhD

Office of Patient Experience, Clinical Transformation
Cleveland Clinic

9500 Euclid Avenue, JJ60

Cleveland, OH, 44195

United States

Phone: 1 216 444 0849

Email: roses?@ccf.org

Abstract

Background: Patient satisfaction with in-person medical visitsincludes patient-clinician engagement. However, communication,
empathy, and other relationship-centered care measuresin virtual visits have not been adequately investigated.

Objective: This study aims to comprehensively consider patient experience, including rel ationship-centered care measures, to
assess patient satisfaction during virtual visits.

Methods: We conducted alarge survey study with open-ended questions to comprehensively assess patients' experiences with
virtual visitsin a diverse patient population. Adults with a virtual visit between June 21, 2017, and July 12, 2017, were invited
to complete a survey of 21 Likert-scale items and textboxes for comments following their visit. Factor analysis of the survey
items revealed three factors: experience with technology, patient-clinician engagement, and overall satisfaction. Multivariable
logistic regression was used to test the associations among the three factors and patient demographics, clinician type, and prior
relationship with the clinician. Using qualitative framework analysis, we identified recurrent themes in survey comments,
guantitatively coded comments, and computed descriptive statistics of the coded comments.

Results: A total of 65.7% (426/648) of the patients completed the survey; 64.1% (273/426) of the respondents were women,
and the average age was 46 (range 18-86) years. The sample was geographically diverse: 70.2% (299/426) from Ohio, 6.8%
(29/426) from Florida, 4.2% (18/426) from Pennsylvania, and 18.7% (80/426) from other states. With regard to insurance coverage,
57.5% (245/426) were undetermined, 23.7% (101/426) had the hospital’s employee health insurance, and 18.7% (80/426) had
other private insurance. Types of virtual visits and clinicians varied. Overall, 58.4% (249/426) of patients had an on-demand
visit, whereas 41.5% (177/426) had a scheduled visit. A total of 41.8% (178/426) of patients had a virtual visit with a family
physician, 20.9% (89/426) with an advanced practice provider, and the rest had a visit with a speciaist. Most patients (393/423,
92.9%) agreed that their virtual visit clinician was interested in them as a person, and their virtual visit made it easy to get the
care they needed (383/421, 90.9%). A tota of 81.9% (344/420) of respondents agreed or strongly agreed that their virtual visit
was as good as an in-person visit by aclinician. Having a prior relationship with their virtual visit clinician was associated with
lesscomfort and ease with virtual technol ogy among patients (odds ratio 0.58, 95% CI 0.35-0.98). Interms of technology, patients
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found the interface easy to use (392/423, 92.7%) and felt comfortable using it (401/423, 94.8%). Technical difficulties were
associated with lower odds of overall satisfaction (odds ratio 0.46, 95% CI 0.28-0.76).

Conclusions: Patient-clinician engagement in virtual visits was comparable with in-person visits. This study supports the value
and acceptance of virtual visits. Evaluations of virtual visits should include assessments of technology and patient-clinician

engagement, as both are likely to influence patient satisfaction.

(J Med Internet Res 2021;23(6):€18488) doi: 10.2196/18488
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Introduction

Methods

Virtual visits have emerged at a time in health care when
clinicians' decisions have become only one part of patients
experiences. Patients and their families' needs, values, and
inputs influence care decisions [1]. Patients are researching
treatments on the internet and engaging as advocates and even
as partners with physicians both on the internet and in person
[1-5]. A crucid aspect of patient experience is the
patient-clinician engagement or using a relationship-centered
care approach. Thisapproach prioritizes how the communication
and emotions shared between patients and clinicians gradually
affect patients experiences as a whole person [5,6].
Furthermore, whether physicians empathize with their patients
strongly shapes the patient-physician relationship and patient
satisfaction [7]. Virtua visits must continue the best aspects of
in-person care to be an acceptabl e substitute for in-person care.
However, no studies have evaluated whether virtua visits are
addressing patients’ experiences comprehensively rather than
simply whether or not they are satisfied.

Studieson virtual visits have examined patient satisfaction. For
example, patients have reported positive experiences about
communication, engagement, and building rapport with
cliniciansduring their virtual visits[8-12]. Furthermore, patients
have expressed that virtual visits are convenient in decreasing
travel time, wait time, and stress and increasing comfort and
convenience[13-15]. Virtual visitsincreased substantially during
the initial phase of the COVID-19 pandemic, and physicians
reported that patients respond positively to virtual visits [16],
that telemedicine addresses both urgent and nonurgent care[17],
and that telehealth has become a valuable way to evaluate
patients before they enter a medical facility, thereby limiting
potential clinician or patient exposure to COVID-19 [18].
Despite the increasing use of telehealth during the COVID-19
pandemic, these studies have not eval uated whether virtual visits
actualy serve the patient-clinician relationship [16-18]. In
addition, studies that have examined patient satisfaction with
virtual visits are mostly specialty- or disease-specific [19-21],
have smal sample sizes or low survey response rates
[9,10,21,22], or include only one item to measure patient
satisfaction [13].

To gain a more comprehensive understanding of the patient
experience during virtua visits, especially patient-clinician
engagement in arange of types of virtual visits, we conducted
a survey study with patients who received virtua care from a
variety of clinicians representing different practices.

https://www.jmir.org/2021/6/€18488

We conducted a large survey study that included open-ended
guestions to comprehensively assess patients' experienceswith
virtual visits in the Cleveland Clinic Heath System. This
cross-sectional study was conducted with adults who had a
synchronous virtual visit between June 21, 2017, and July 12,
2017. These visits took place on a synchronous video-visit
platform developed by the American Well [23]. The study
examined scheduled and on-demand virtua visits that used
audio and video (telephonic only were not available). With this
app, patients can locate and connect with clinicians in an
on-demand fashion, and clinicians can also schedule visitsin
advance so that patients can simply click on a link at the
designated time to connect directly with their clinician. Visits
were termed an Express Care Online visit because patients
could access a clinician quickly, though still comprehensively
receive help. The user interface facilitates virtua visits over
smartphones, tablets, and computers[23].

Eligible patients were identified by daily census reports from
the previous day’s virtual visits. When patients had more than
one virtual visit during study accrual, only the first visit was
included. In addition, visits used for clinician training, digital
health testing, and those with a duration of 0 minutes were
excluded from the study. All 648 eligible patients with visits
during that period were sent an email invitation to complete a
brief web-based survey regarding their experiences with their
recent virtual visit. All nonresponderswere sent reminder email
invitations and were then called by a member of the research
team. Petients were given a US $5 Amazon e-gift card upon
completion of the survey. As part of their participation, they
were informed about the gift card at the time of recruitment.
Given the small amount of compensation, participation biasis
likely to be minimal.

Survey items were designed to consider patients as whole
persons, eval uate the patient-clinician relationship, and broadly
assess patients’ experiences with virtua visits; specifically, we
sought to assess patient’s overall satisfaction, overal ease,
technical ease, convenience, relationship with theclinician, and
perception of clinician empathy. The survey also aimed to
evaluate how patients compared virtual visit quality and value
with in-person visits. Survey questionswere developed after an
extensive review of the literature [14,15,24] and severa
iterations of expert stakeholder input from members of the
digital health team, the office of patient experience, and patient
volunteers. The survey consisted of 21 items evaluated on a
5-point Likert scale (1=strongly disagree, 2=disagree, 3=neutral,
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4=agree, and 5=strongly agree) and text boxes for comments
on what patients liked best about their virtual visit and what
could be improved. The survey items are presented in
Multimedia Appendix 1.

Survey data were collected and managed using the REDCap
(Research Electronic Data Capture) electronic data capture
system [25]. Survey data were merged with data from the
hospital system that included virtual visit characteristics, such
asvisit type (scheduled or on-demand), device type (computer
or mobiledevice), clinician type (physician or advanced practice
provider), clinician specialty, insurance type, and patient
demographic information.

First, we computed descriptive statistics. Factor analysis of the
21 survey itemsrevealed three factors: overall satisfaction with
the virtual visit (standardized Cronbach a=.93), comfort and
ease using virtual visit technology (Cronbach a=.89), and
patient-clinician engagement (Cronbach 0=.92). Items
associated with each factor were summed and dichotomized at
the mean for analysis. We used multivariablelogistic regression
with backward variable selection to assess the associations
among patient demographics; virtual visit clinician type and
prior patient relationship with their virtua visit clinician; and
overall satisfaction with their virtual visit, patient-reported
experience using the virtual visit technology, and
patient-clinician engagement. Quantitative data were analyzed
using SAS 9.4 [26].

For the open-ended questions, a framework analysis of the
content was used to identify themes in patients' narrative
comments. Themes were used to create a coding checklist
consisting of dichotomous (yes or no) variables. Themes that
emerged from comments in response to what patients
appreciated about their virtual visit included not having to travel
outside home to receive care, enhanced access to care, and
convenience. Themes related to recommendations for
improvements included enhancements to the user interface and

Table 1. Patient and virtual visit characteristics (N=426).
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instructionsto better preparefor virtua visits. A coding checklist
was used to code the text data quantitatively and descriptive
statistics were computed.

This study was approved by our medical center’s institutional
review board.

Results

Overview

Out of the 426 patients who responded to the survey (426/648,
65.7%), nearly two-thirds self-identified as female (273/426,
64.1%). The average age was 46 (range 18-86) years, 70.2%
(299/426) of the patients were from Ohio, 6.8% (29/426) were
from Florida, 4.2% (18/426) were from Pennsylvania, and 18.7%
(80/426) resided in other states. Insurance coverage was
undetermined for more than half of the patients (245/426,
57.5%), 23.7% (101/426) had the hospital’s employee health
insurance, and 18.7% (80/426) had other privateinsurance. The
demographic characteristics of the respondents were similar to
those of the nonrespondents.

A total of 58.4% (249/426) patients had an on-demand virtual
visit for an acute concern, and 41.5% (177/426) had ascheduled
virtua visit; 28.6% (121/423) of patientsknew their virtual visit
clinician from apreviousin-person appointment with that same
clinician, and those patients were older (P=.003) and more often
male (P=.03) compared with patients who did not know their
virtual visit clinician. Moreover, most patients who knew their
virtual visit clinician had a scheduled rather than on-demand
virtual visit (119/121, 98.3%). About 41.8% (178/426) of
clinicianswere family physicians, whereasthe rest represented
other physician specialties, and 20.9% (89/426) were advanced
practice providers. Most patients used mobile devices such as
phones or tabletsfor their visits (348/424, 82.1%), whereas the
rest were connected using a computer. Patient and virtual visit
characteristics are presented in Table 1.

Characteristics Value
Age (years), mean (SD) 46 (15.5)
Female, n (%) 273 (64.1)
Ohio resident, n (%) 299 (70.2)
Hospital employee, n (%) 101 (23.7)
Insurance used, n (%)

Employee Health Plan 101 (23.7)

Medical Mutual of Ohio 80 (18.8)

Undetermined 245 (57.5)
Physician virtual clinician, n (%) 336 (78.9)
Prior relationship with clinician (n=423), n (%) 121 (28.6)
Visit type, n (%)

On-demand 249 (58.4)
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Overall Satisfaction agreed (149/417, 35.7%) that their virtual visit was better than

The mean overall satisfaction score was 4.4 out of 5 with an &1 in-person visit with a clinician. In multivariable logistic
SD of 0.78 (see Table 2 for detailed Likert scale survey results).  'edression, employee patient status (vs nonemployee) was
Overall, 81.9% (344/420) of respondents agreed (107/420, a_ssouat_ed_ with h|gf_1er odds of overall satisfaction with their
25.5%) or strongly agreed (237/420, 56.4%) that their virtual virtua visit (o_dds_ratlo [OR] 19 95% _CI 1.14-3.47). Th_e results
visit was as good as an in-person visit with a clinician. More from the multivariablelogistic regression are presented in Table

than half of the respondents agreed (73/417, 17.5%) or strongly 3.

Table 2. Patient responsesto Likert scale survey items (N=426).

Item Total, n  Strongly dis- Disagree, n Neutral, n Agreg, n Strongly agree,
agree, n (%) (%) (%) (%) n (%)

Overall satisfaction

My virtual visit made it easy to get the care | 421 6(1.4) 14 (3.3) 18 (4.3 94(22.3) 289(68.6)
needed.

For my health concern, my virtual visit wasasgood 420 9(21) 27 (6.4) 40 (9.5) 107 (25.5) 237 (56.4)
as an in-person visit with a health care provider.

For my health concern, my virtual visit was better 417 19 (4.6) 49 (11.7) 127 (30.5) 73(175)  149(35.7)
than an in-person visit with a health care provider.

My virtual visit saved metime. 422 9(2.1) 6(1.4) 19 (4.5) 62 (14.7) 326(77.2)
My virtual visit was worth themoney | spenton 420 21 (5) 8(1.9) 46 (10.9) 81(19.3) 264 (62.9)
the visit.

| would use avirtual visit again. 422 8(1.9) 7.7 15(3.5) 90(21.3) 302(71.6)
| would recommend avirtual visit to others. 414 9(2.2) 8(1.9) 17 (4.1) 82(19.8) 298(72)

Comfort and ease using virtual visit technology

My virtual visit platform was easy to use. 422 3(0.7) 13(3.1) 12 (2.8) 103 (24.4) 291 (68.9)
| was comfortable using my virtua visit platform. 423 0(0) 2(0.5) 20 (4.7) 105 (25.8) 296 (70)
Thewait timeto seemy online health careprovider 422 3(0.7) 4(0.9) 15(3.6) 107 (25.4) 293 (69.4)
was reasonable.

It was easy to see my health care provider during 424 7(1.6) 5(1.2) 9(2.1) 91(21.5) 312(73.6)
my online visit.

It was easy to hear my health care provider during 423 9(2.1) 9(2.1) 11(2.6) 92(21.8) 302 (71.4)
my online visit.

It was easy to talk with my health care provider 423 7(1.6) 6(1.4) 10(2.5) 87(20.6) 313(74)
during my online visit.

The technology was easy to use. 423 5(1.2) 8(1.9) 18 (4.3 105 (24.8) 287 (67.8)

Patient-clinician engagement

My online health care provider wasinterestedin 423 2(0.5) 2(0.5) 26 (6.1) 98(23.2)  295(69.7)

me as a person.

My online health care provider fully understood 417 0(0) 4(0.9 14 (3.4) 86(20.6) 313(75.1)

my health concern.

My online hedlth care provider and | madeaplan 421 2(0.5) 6(1.4) 15(3.6) 95(22.6) 303(72)

of action to resolve my health concern.

| believe that the plan of action my health care 419 6(1.4) 8(1.9) 54 (12.9) 89(21.2) 262 (62.5)

provider recommended will resolve my health

concern.

| understand what | need to do next to resolvemy 422 1(0.2) 3(0.7) 18 (4.3) 106 (25.1) 294 (69.7)

health concern.

| had enough time with my health care provider 418 1(0.2) 4(0.9) 14 (3.3) 102 (24.4) 297 (71)

during my online visit.

My privacy was respected during my onlinevisit. 415 0(0) 0(0) 10(2.9) 102 (24.6) 303 (73)
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Table 3. Predictors of overall satisfaction, patient-clinician engagement, and comfort and ease with virtual technology.

Factor Oddsratio (95% CI)
Patient-clinician engagement
Virtua clinician was nurse practitioner or physician assistant (vs family physician) 2.28 (1.25-4.16)

Employee patient status (vs nonemployee)
Overall satisfaction

Employee patient status (vs nonemployee)

Technical difficulties (vs no technical difficulties)
Comfort and ease using virtual technology

Prior relationship with virtual clinician (vs no prior relationship)

1.73 (1.01-2.95)

1.9 (1.14-3.17)
0.46 (0.28-0.76)

0.58 (0.35-0.98)

Most patients (383/421, 90.9%) reported that their virtual visit
made it easy to receive the care they needed. A respondent
noted, “It was quick and easy. Instead of finding babysittersfor
my 4-month-old twins, it was convenient to do right from my
home.” Open-ended responses (Table 4) support this finding:

to their clinician’s office (145/363, 39.9%) and reported that
virtual visits provided convenient accessto health care (121/363,
33.3%) and saved them time (98/363, 26.9%). Most patients
reported that they would use virtual care again (392/422, 92.9%)
and would recommend it to other people (380/414, 91.8%).

patients valued receiving care from their home without traveling

Table 4. Patient feedback on their virtual visit in their own words.

Domain Patients, n (%) Illustrative quotes

What did you like best about your virtual visit? (n=363)

Notravel or stay at 145 (39.9) “It was so much better to be able to not have to |eave the house when | felt so awful and in so much

home pain.” [P46]

Access or conve- 121 (33.3) “I used it on aHoliday when my doctor’s office was closed, and it saved me the trip to Urgent Care

nience whilein pain.” [P487]

Saved time 98 (26.9) “| saved time, money and my health by being able to have thisvisit online” [P109]

Easy 94 (25.9) “Having two kids, it was so easy to face time a provider to get the help | needed.” [P99]

Quick 60 (16.5) “The process was quick.” [P418]

Clinician 50 (13.8) “My onlinevisit waswith Dr. [name] and it was an honest pleasure interacting with her. She seemed
legitimately interested and concerned regarding my health matter and at no time did | ever feel
awkward or rushed.” [P530]

Cost 36 (9.9) “It saved me alot of time and money. My care and concerns were addressed as if | was visiting the
doctor in person. | am very pleased.” [P444]

Continuity of care 20 (5.5) “I loved the fact that | was able to see my provider, and not just anyone. | have seen this doctor for

several years, and getting an in-person appointment with her is very hard to do. Therefore, getting
an online appointment, | was able to see her faster.” [P82]

What can we improve? (n=100)

User interface 30(30) “I would say the technology was faulty. I’ m not an expert, but | followed the directions and it would
not connect us.” [P459]

Virtud vistinforma- 14 (14) “Perhaps a pre-appointment preparation list might help set appropriate expectations for patients.

tion For example, ‘for the following problems, you may need to get additional tests/go to the ER, etc’
Thisis because some people may not know these things.” [P96]

Insurance coverage 10 (10) “1 would work to partner with more insurance providers to remove those barriers associated with
utilizing health care coverage for this service, if | were the management team.” [P307]

Accessto prescrip- 9(9) “1 was not able to get my prescription for strep through the express care online.” [P70]

tions

Link tothe patient 5 (5) “Cross-functionality with MyChart would be great.” [P223]

portal

More clinicians 4(4) “1 want more specialized carein the app. Please have therapists, psychologists and other specialized

doctors” [P51]
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Comfort and Ease Using Virtual Visit Technology

The mean overall technology experience score was 4.6 out of
5withan SD of 0.57, and 93.4% (394/422) of patients reported
that the virtual visit interface was easy to use. Participants agreed
and strongly agreed that they felt comfortable using it (401/423,
94.8%), and most agreed or strongly agreed that the wait times
for using it were reasonable (400/422, 94.8%). Respondents
could see (403/424, 95.1%), hear (394/423, 93.1%), and talk
with (400/423, 94.6%) their clinician easily during their virtual
visit. However, 19.9% (84/423) of patients reported that they

Table5. Patient responses to dichotomous survey items (N=426).

Rose et d

had technical difficultiesduring their virtual visit (Table5), and
technical difficultieswere associated with lower odds of overall
satisfaction among patients (OR 0.46, 95% CI 0.28-0.76) in
multivariable logistic regression. In addition, in multivariable
logistic regression, having aprior relationship with their virtual
visit clinician was associated with less comfort and ease with
virtual technology among patients (OR 0.58, 95% CI 0.35-0.98).
In open-ended comments, 23.5% (100/426) of patients
commented on what could be improved, and 30% (30/100) of
these comments recommended improvement of the user interface
(see Table 4 for additional patient suggestionsfor improvement).

Item

Yes; patient, n (%)  No; patient, n (%)

Haveyou had apreviousin-person visit with the health care provider you saw using Express Care Online? 121 (28.6)

(n=423)

Did you have any technical difficulties during your Express Care Online visit? (n=423)

Where would you have gone for medical careif you had not used Express Care Online? (n=426)

Doctor’s Office
Urgent Care
Emergency Room
Retail Clinic

| would not have gone for medical care

302 (71.4)
84 (19.9) 339 (80.1)
229 (53.8) 197 (46.2)
112 (26.3) 314 (73.7)
21 (4.9) 405 (95.1)
30(7) 396 (92.9)
50 (11.7) 376 (88.3)

Patient-Clinician Engagement

Most patients (393/423, 92.9%) agreed that their virtual visit
clinician was interested in them as a person. A respondent
commented, “The physician was very kind and really listened
to my issue and what | had aready tried to resolve it” (for
additional patient responses, see Table 4). In addition, the
patients felt that they were able to work together with their
clinicians reciprocally—94.5% (398/421) of respondents
reported that together with their virtual visit clinician, they made
aplan of action to resolvetheir health concern. In multivariable
logistic regression, a visit with an advanced practice provider
(nurse practitioner or physician assistant) was associated with
higher odds of patient-clinician engagement compared with
visits with a family medicine physician (OR 2.28, 95% CI
1.25-4.16). In addition, employees of our medical center had
higher odds of patient-clinician engagement than nonemployees
(OR 1.73, 95% CI 1.01-2.95).

The mean patient-clinician engagement score was 4.6 out of 5,
with an SD of 0.53. In open-ended comments, patients described
the high quality of their virtual visit clinician (50/363, 13.8%),
and 95.7% (399/417) of patients agreed that their virtual visit
clinician fully understood their health concern. However, some
results suggest a need to improve the patient-clinician
relationship. Open-ended comments reflected a need for better
orientation to virtual visits. 14% (14/100) of respondents
recommended that patients be given more information before
their virtual visits to know what to expect and how to prepare
for their appointment.

https://www.jmir.org/2021/6/€18488

Discussion

Principal Findings
The large and diverse sample size and high response rate

(426/648, 65.7%) suggest robust findings about patient
experience of virtual visits as compared with prior studies[27].

Thislarge mixed methods study in amajor health system found
that patients reported high satisfaction with virtual visits, that
the technology was easy to use, and that virtua visits were
comparable or better than an in-person visit. However, technical
difficulties were associated with lower odds of overal
satisfaction among patients (OR 0.46, 95% CI 0.28-0.76) in the
multivariable logistic regression. Our findings of high patient
satisfaction with virtua visitsalign with those of other published
studies [15,20,28,29]. For example, 95% of patients who
participated in aMinuteClinic telehealth visit were very satisfied
with the quality of the health care they received and rated
telehealth as better than or just as good as atraditional in-person
visit [15]. However, our findings are unique and go beyond
these other studies because we measured satisfaction in terms
of several indicators of patient-clinician engagement. Wefound
that most patientsin our study reported high engagement with
their virtual visit clinician. There are concerns about the effect
of telemedicine on trust-based relationships between patients
and clinicians [30] and the ability to express empathy in digital
settings[31,32]. Our study suggeststhat it is possibleto measure
the patient-clinician engagement and begin to eval uate empathy
and collaborative relationships with patients during a virtual
visit.

However, both clinician and patient identity influenced the
likelihood of strong patient-clinician engagement during virtual
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(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

visits. Having a pre-existing rel ationship with the clinician was
associated with lower satisfaction. In terms of gender and age,
older men who had previous relationshipswith their virtual visit
clinicians were some of the patients that were least satisfied
with their experiences. Patients who had a scheduled virtual
visit were older than those who had an on-demand visit and
were perhaps less comfortable with virtual technology than
younger patients. In multivariable logistic regression, having a
prior relationship with their virtual visit clinician was associated
with less comfort and ease with virtual technology among
patients (OR 0.58, 95% CI 0.35-0.98). However, patient age
was not a significant predictor of overall satisfaction,
patient-clinician engagement, or comfort and ease with virtual
technology. Patients who received care from their clinician via
a traditional in-person appointment may have experienced
discomfort with, or simply did not like, this unfamiliar mode
of care with a clinician they know. Gender, age, and the
necessity of multiple or repeated virtual visits instead of
in-person visits may contribute to less satisfaction and should
be explored further in future studies.

In terms of employment and insurance status, employee status
was associated with overall satisfaction with virtual visits. In
multivariable logistic regression, employee patient status (vs
nonemployee) was associated with higher odds of overall
satisfaction with their virtua visit (OR 1.90, 95% Cl 1.14-3.47).
In addition, employees of our medical center had higher odds
of patient-clinician engagement than nonemployees (OR 1.73,
95% Cl 1.01-2.95). This may be because of benefit coverage
for thevirtual visit; medical center employeesreceived the care
they needed with little to no out-of-pocket costs. Employee
patients were not charged for their virtual visit, whereas
nonemployee patients were charged up to US $49, depending
on insurance coverage. Employee patients may also be more
familiar with clinicians, telehealth in general, and virtua visits
specifically; thus, their expectations may have been better
aligned with the virtual health care they received.

Our study has limitations that need to be considered. Although
the sample was diverse in age, gender, and visit and clinician
type, alarge percentage of patients were from Ohio, insurance
was unknown for more than half, and aquarter were empl oyees,
all of which may limit the generalizability of our findings. In
addition, despite our relatively high responserate, we may have
aresponse bias, but thisis unlikely given the similarity of the
responders to the nonresponders. Furthermore, we should be
cautious not to generalize our findingsto all virtual visits, given
that this was a nonprobability sample in one health system.

In addition, we do not know the reason for patient visits. We
collectively analyzed on-demand and schedul ed visits together,
although on-demand visits are typically low acuity infections
(upper respiratory and urinary tract), whereas scheduled visits
are usually more complex conditions where patients have more
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intense needs [13]. As nearly all patients who had a prior
relationship with their virtual visit clinician had a scheduled
virtual visit rather than an on-demand one, their expectations
for the care they would receive were likely different from those
of patients who did not know their clinicians. Furthermore,
scheduled and on-demand visits may befundamentally different.
This study suggests that virtual visits may be most satisfactory
when used for acute problems or when health care access is
otherwise limited rather than nonacute or more complex issues
when patients may prefer speaking with their provider in person
at amedical facility. Although this study provides an analysis
of many kinds of visits, future studies should disaggregate the
types of visits and analyze them separately.

Future studies should consider both the quality of these visits
and medical outcomes because both are likely to influence
patient satisfaction.

In addition, future studies should further explore the range of
clinician experience in virtual visits. In multivariable logistic
regression, a visit with an advanced practice provider (nurse
practitioner or physician assistant) was associated with higher
odds of patient-clinician engagement than visits with a family
medicine physician (OR 2.28, 95% Cl 1.25-4.16). Our finding
that patients were more likely to report high engagement with
advanced practice providers rather than with family physicians
aligns with findings on in-person visits [32] and highlights
opportunities to leverage advanced practice providers in
telehealth. Future studies should explore the basis of these
differences.

Future research and efforts should also focus on the user
interface, facilitating patient expectations of the technology,
and associations with quality.

Conclusions

The impact of the virtual interface on patient-clinician
relationships is largely unknown, but our findings are
encouraging. Our study found that virtual visitsfacilitate health
care access and relationship-buil ding, contributing to satisfying
relationship-centered care, a crucia aspect of contemporary
patient experiences. Even during asinglevirtual visit, wefound
that patients and clinicians could meaningfully engage in
relationship-building practices. Strategiesto prepare established
patients for virtual visits with their clinicians may ease the
transition from in-person careto virtual care, resulting in better
experiencesfor both. Patients should be aware of the capabilities
and limitations of patient-clinician engagement in virtua visits
[33]. Strategies to prepare clinicians for virtual visits would
also support a seamless transition to delivering health care
virtually (a tip sheet that outlines 10 best practices for
communicating effectively with patients during a virtual visit
has been provided in Multimedia Appendix 2) [34].

PR hasaconflict of interest to disclose. He serves asthe chief clinical officer of Cleveland Clinic American Well Joint Venture—a
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Multimedia Appendix 1

Express Care Online postvisit patient survey.
[DOCX File, 14 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Top 10 tipsfor virtual visits: clinician communication.
[DOCX File, 424 KB-Multimedia Appendix 2]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

LinesLM, Lepore M, Wiener JM. Patient-centered, person-centered, and person-directed care: they are not the same. Med
Care 2015 Jul;53(7):561-563. [doi: 10.1097/M L R.0000000000000387] [Medline: 26067878]

Gerber BS, Eiser AR. The patient physician relationship in the internet age: future prospects and the research agenda. J
Med Internet Res 2001;3(2):e15 [FREE Full text] [doi: 10.2196/jmir.3.2.e15] [Medline: 11720957]

Lagu T, Norton CM, Russo LM, PriyaA, Goff SL, Lindenauer PK. Reporting of patient experience data on health systems
websitesand commercial physician-rating websites: mixed-methods analysis. JMed Internet Res 2019 Mar 27;21(3):e12007
[EREE Full text] [doi: 10.2196/12007] [Medline: 30916654]

Rosen P, Spalding SJ, Hannon MJ, Boudreau RM, Kwoh CK. Parent satisfaction with the electronic medical record in an
academic pediatric rheumatology practice. JMed Internet Res 2011 May 27;13(2):e40 [FREE Full text] [doi:
10.2196/jmir.1525] [Medline: 21622292]

Wolf JA, Niederhauser V, Marshburn D, LaVela SL. Reexamining “ Defining Patient Experience”: the human experience
in healthcare. Patient Exp J 2021 Apr 28;8(1):16-29. [doi: 10.35680/2372-0247.1594]

Beach MC, Inui T, Relationship-Centered CR. Relationship-centered care. A constructive reframing. J Gen Intern Med
2006 Jan;21 Suppl 1:3-8 [FREE Full text] [doi: 10.1111/].1525-1497.2006.00302.X] [Medline: 16405707]

Eklund JH, Meranius MS. Toward a consensus on the nature of empathy: areview of reviews. Patient Educ Couns 2021
Feb;104(2):300-307 [EREE Full text] [doi: 10.1016/.pec.2020.08.022] [Medline: 32888755]

Mammen JR, Elson MJ, Java JJ, Beck CA, Beran DB, Biglan KM, et al. Patient and physician perceptions of virtual visits
for Parkinson's disease: a qualitative study. Telemed J E Health 2018 Apr;24(4):255-267. [doi: 10.1089/tmj.2017.0119]
[Medline: 28787250]

AghaZ, SchapiraRM, Laud PW, McNutt G, Roter DL. Patient satisfaction with physician-patient communication during
telemedicine. Telemed J E Health 2009 Nov;15(9):830-839. [doi: 10.1089/tm;j.2009.0030] [Medline: 19919189]
Salisbury C, Quigley A, Hex N, Aznar C. Private video consultation services and the future of primary care. JMed Internet
Res 2020 Oct 01;22(10):€19415 [FREE Full text] [doi: 10.2196/19415] [Medline: 32812887]

Bakken S, Grullon-Figueroa L, Izquierdo R, Lee N, Morin P, Palmas W, IDEATel Consortium. Development, validation,
and use of English and Spanish versions of the telemedicine satisfaction and usefulness questionnaire. JAm Med Inform
Assoc 2006;13(6):660-667 [FREE Full text] [doi: 10.1197/jamia.M2146] [Medline: 16929036]

Elliott T, Tong I, Sheridan A, Lown BA. Beyond convenience: patients perceptions of physician interactional skills and
compassion viatelemedicine. Mayo Clin Proc Innov Qual Outcomes 2020 Jun;4(3):305-314 [FREE Full text] [doi:
10.1016/j.mayocpigo.2020.04.009] [Medline: 32542222]

Martinez KA, Rood M, Jhangiani N, Kou L, Rose S, Boissy A, et al. Patterns of use and correlates of patient satisfaction
with alarge nationwide direct to consumer telemedicine service. J Gen Intern Med 2018 Oct;33(10):1768-1773 [FREE
Full text] [doi: 10.1007/s11606-018-4621-5] [Medline: 30112737]

Becevic M, Boren S, Mutrux R, Shah Z, Banerjee S. User satisfaction with telehealth: study of patients, providers, and
coordinators. Health Care Manag (Frederick) 2015;34(4):337-349. [doi: 10.1097/HCM.0000000000000081] [Medline:
26506296]

Polinski JM, Barker T, Gagliano N, Sussman A, Brennan TA, Shrank WH. Patients' satisfaction with and preference for
telehealth visits. JGen Intern Med 2016 Mar;31(3):269-275 [ FREE Full text] [doi: 10.1007/s11606-015-3489-x] [Medline:
26269131]

Sasangohar F, Bradshaw MR, Carlson MM, Flack N, Fowler JC, Freeland D, et a. Adapting an outpatient psychiatric
clinic to telehealth during the COVID-19 pandemic: a practice perspective. JMed I nternet Res 2020 Oct 01;22(10):€22523
[EREE Full text] [doi: 10.2196/22523] [Medline: 32936768]

Mann DM, Chen J, Chunara R, Testa PA, Nov O. COVID-19 transforms health care through telemedicine: evidence from
thefield. JAm Med Inform Assoc 2020 Apr 23:1132-1135 [FREE Full text] [doi: 10.1093/jamia/ocaal72] [Medline:
32324855]

Hollander JE, Carr BG. Virtually perfect? Telemedicine for Covid-19. N Engl JMed 2020 Mar 11:1679-1681. [doi:
10.1056/NEJMp2003539] [Medline: 32160451]

Kraai IH, Luttik ML, de Jong RM, Jaarsma T, Hillege HL.. Heart failure patients monitored with telemedicine: patient
satisfaction, areview of theliterature. JCard Fail 2011 Aug;17(8):684-690. [doi: 10.1016/j.cardfail.2011.03.009] [Medline:
21807331]

https://www.jmir.org/2021/6/e18488 JMed Internet Res 2021 | vol. 23 | iss. 6 | €18488 | p. 8

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v23i6e18488_app1.docx&filename=fad834b3bc1bc1f2237db63493aa0e7d.docx
https://jmir.org/api/download?alt_name=jmir_v23i6e18488_app1.docx&filename=fad834b3bc1bc1f2237db63493aa0e7d.docx
https://jmir.org/api/download?alt_name=jmir_v23i6e18488_app2.docx&filename=97899d9fcdd08165cd1abe0fbcb0569e.docx
https://jmir.org/api/download?alt_name=jmir_v23i6e18488_app2.docx&filename=97899d9fcdd08165cd1abe0fbcb0569e.docx
http://dx.doi.org/10.1097/MLR.0000000000000387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26067878&dopt=Abstract
http://www.jmir.org/2001/2/e15/
http://dx.doi.org/10.2196/jmir.3.2.e15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720957&dopt=Abstract
http://www.jmir.org/2019/3/e12007/
http://dx.doi.org/10.2196/12007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30916654&dopt=Abstract
https://www.jmir.org/2011/2/e40/
http://dx.doi.org/10.2196/jmir.1525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21622292&dopt=Abstract
http://dx.doi.org/10.35680/2372-0247.1594
http://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2006&volume=21&issue=&spage=S3
http://dx.doi.org/10.1111/j.1525-1497.2006.00302.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16405707&dopt=Abstract
https://doi.org/10.1016/j.pec.2020.08.022
http://dx.doi.org/10.1016/j.pec.2020.08.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32888755&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2017.0119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28787250&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2009.0030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19919189&dopt=Abstract
https://www.jmir.org/2020/10/e19415/
http://dx.doi.org/10.2196/19415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32812887&dopt=Abstract
http://europepmc.org/abstract/MED/16929036
http://dx.doi.org/10.1197/jamia.M2146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16929036&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2542-4548(20)30075-8
http://dx.doi.org/10.1016/j.mayocpiqo.2020.04.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32542222&dopt=Abstract
http://europepmc.org/abstract/MED/30112737
http://europepmc.org/abstract/MED/30112737
http://dx.doi.org/10.1007/s11606-018-4621-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30112737&dopt=Abstract
http://dx.doi.org/10.1097/HCM.0000000000000081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26506296&dopt=Abstract
http://europepmc.org/abstract/MED/26269131
http://dx.doi.org/10.1007/s11606-015-3489-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26269131&dopt=Abstract
https://www.jmir.org/2020/10/e22523/
http://dx.doi.org/10.2196/22523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32936768&dopt=Abstract
http://europepmc.org/abstract/MED/32324855
http://dx.doi.org/10.1093/jamia/ocaa072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32324855&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp2003539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32160451&dopt=Abstract
http://dx.doi.org/10.1016/j.cardfail.2011.03.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21807331&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Rose et a

20.

21.

22.

23.
24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

Mair F, Whitten P. Systematic review of studies of patient satisfaction with telemedicine. Br Med J 2000 Jun
3;320(7248):1517-1520 [FREE Full text] [Medline: 10834899]

Qiang XK, Marras C. Telemedicine in Parkinson's disease: a patient perspective at atertiary care centre. Parkinsonism Relat
Disord 2015 May;21(5):525-528. [doi: 10.1016/j.parkreldis.2015.02.018] [Medline: 25791380]

Williams TL, May CR, Esmail A. Limitations of patient satisfaction studies in telehealthcare: a systematic review of the
literature. Telemed J E Health 2001;7(4):293-316. [doi: 10.1089/15305620152814700] [Medline: 11886667]

Amwell. American Well Corporation, Boston, MA. URL: https://business.amwell.com/ [accessed 2021-05-22]

Nguyen M, Waller M, Pandya A, Portnoy J. A review of patient and provider satisfaction with telemedicine. Curr Allergy
Asthma Rep 2020 Sep 22;20(11):72 [FREE Full text] [doi: 10.1007/s11882-020-00969-7] [Medline: 32959158]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing transational research informatics support. J Biomed
Inform 2009 Apr;42(2):377-381 [FREE Full text] [doi: 10.1016/}.jbi.2008.08.010] [Medline: 18929686]

SAS® 9.4 statements reference. SAS Institute Inc. Cary, NC: SAS Institute Inc; 2013. URL : https://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.353.6870& rep=rep1& type=pdf [accessed 2021-05-22]

Orlando JF, Beard M, Kumar S. Systematic review of patient and caregivers satisfaction with telehealth videoconferencing
as amode of service delivery in managing patients' health. PLoS One 2019;14(8):€0221848 [FREE Full text] [doi:
10.1371/journal .pone.0221848] [Medline: 31469865]

Barnett ML, Ray KN, Souza J, Mehrotra A. Trends in telemedicine use in alarge commercially insured population,
2005-2017. JAm Med Assoc 2018 Nov 27;320(20):2147-2149 [ FREE Full text] [doi: 10.1001/jama.2018.12354] [Medline:
30480716]

Kruse CS, Krowski N, Rodriguez B, Tran L, Vela J, Brooks M. Telehealth and patient satisfaction: a systematic review
and narrative analysis. BMJ Open 2017 Aug 03;7(8):e016242 [ FREE Full text] [doi: 10.1136/bmjopen-2017-016242]
[Medline: 28775188]

Bean S. Tele-trust: what istelemedicine'simpact on the physician-patient relationship? J Clinic Res Bioeth 2015;06(04):€112.
[doi: 10.4172/2155-9627.1000e112]

Terry C, Cain J. The emerging issue of digital empathy. Am J Pharm Educ 2016 May 25;80(4):58 [FREE Full text] [doi:
10.5688/ajpeB0458] [Medline: 27293225]

Howick J, Steinkopf L, Ulyte A, RobertsN, Meissner K. How empathicisyour healthcare practitioner? A systematic review
and meta-analysis of patient surveys. BMC Med Educ 2017 Aug 21;17(1):136 [FREE Full text] [doi:
10.1186/s12909-017-0967-3] [Medline: 28823250]

Chaet D, Clearfield R, Sabin JE, Skimming K, Council on Ethical and Judicial Affairs American Medical Association.
Ethical practice in telehealth and telemedicine. J Gen Intern Med 2017 Oct;32(10):1136-1140 [FREE Full text] [doi:
10.1007/s11606-017-4082-2] [Medline: 28653233]

The Cleveland Clinic Foundation. Top 10 tipsfor virtual visits clinician communication. Center for Excellencein Healthcare
Communication. 2019. URL: https.//my.clevelandclinic.org/-/scassets/fil es/org/landing/preparing-for-coronavirus/
covid-response-digital-heal th-communi cation-tips.ashx [accessed 2021-05-22]

Abbreviations

OR: oddsratio
REDCap: Research Electronic Data Capture

Edited by G Eysenbach; submitted 28.02.20; peer-reviewed by N Gagliano, J Floch; comments to author 29.06.20; revised version
received 15.10.20; accepted 11.03.21; published 21.06.21

Please cite as:

Rose S, Hurwitz HM, Mercer MB, Hizlan S, Gali K, Yu PC, Franke C, Martinez K, Stanton M, Faiman M, Rasmussen P, Boissy A
Patient Experience in Virtual Misits Hinges on Technology and the Patient-Clinician Relationship: A Large Survey Sudy With
Open-ended Questions

J Med Internet Res 2021;23(6):€18488

URL: https://mww.jmir.org/2021/6/€18488

doi: 10.2196/18488

PMID:

©Susannah Rose, Heather McKee Hurwitz, Mary Beth Mercer, Sabahat Hizlan, Kari Gali, Pei-Chun Yu, Caroline Franke, Kathryn
Martinez, Matthew Stanton, Matthew Faiman, Peter Rasmussen, Adrienne Boissy. Originally published in the Journal of Medical
Internet Research (https://www.jmir.org), 21.06.2021. Thisis an open-access article distributed under the terms of the Creative

https://www.jmir.org/2021/6/e18488 JMed Internet Res 2021 | vol. 23 | iss. 6 | €18488 | p. 9

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/10834899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10834899&dopt=Abstract
http://dx.doi.org/10.1016/j.parkreldis.2015.02.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25791380&dopt=Abstract
http://dx.doi.org/10.1089/15305620152814700
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11886667&dopt=Abstract
https://business.amwell.com/
http://europepmc.org/abstract/MED/32959158
http://dx.doi.org/10.1007/s11882-020-00969-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32959158&dopt=Abstract
http://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.353.6870&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.353.6870&rep=rep1&type=pdf
https://dx.plos.org/10.1371/journal.pone.0221848
http://dx.doi.org/10.1371/journal.pone.0221848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31469865&dopt=Abstract
http://europepmc.org/abstract/MED/30480716
http://dx.doi.org/10.1001/jama.2018.12354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30480716&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=28775188
http://dx.doi.org/10.1136/bmjopen-2017-016242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28775188&dopt=Abstract
http://dx.doi.org/10.4172/2155-9627.1000e112
http://europepmc.org/abstract/MED/27293225
http://dx.doi.org/10.5688/ajpe80458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27293225&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-017-0967-3
http://dx.doi.org/10.1186/s12909-017-0967-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28823250&dopt=Abstract
http://europepmc.org/abstract/MED/28653233
http://dx.doi.org/10.1007/s11606-017-4082-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28653233&dopt=Abstract
https://my.clevelandclinic.org/-/scassets/files/org/landing/preparing-for-coronavirus/covid-response-digital-health-communication-tips.ashx
https://my.clevelandclinic.org/-/scassets/files/org/landing/preparing-for-coronavirus/covid-response-digital-health-communication-tips.ashx
https://www.jmir.org/2021/6/e18488
http://dx.doi.org/10.2196/18488
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

https://www.jmir.org/2021/6/€18488

RenderX

JOURNAL OF MEDICAL INTERNET RESEARCH Rose et a

Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly

cited. The complete bibliographic information, alink to the original publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

JMed Internet Res 2021 | vol. 23 | iss. 6 | €18488 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

