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Abstract

Introduction. The use of telemedicine has broadened as technology that both restores conti-
nuity of care during disruptions in healthcare delivery and routinely provides primary care
alone or in combination with in-person care. During the Covid-19 outbreak, the use of tele-
medicine as a routine care modality further accelerated.
Methods. A review of scientific studies that used telemedicine to provide care from December
2019 to December 2020 is presented. From an initial set of 2,191 articles, 36 studies are ana-
lyzed. Evidence is organized and evaluated according to the country of study, the clinical spe-
cialty, the technology platform used, and satisfaction and utilization outcomes.
Results. Thirty-one studies reported high patient satisfaction scores. Eight studies reported
satisfaction from both providers and patients with no uniformly accepted assessment instru-
ment. Eight studies conducted a descriptive analysis of telemedicine use and patient adoption
patterns. Less than one-third of studies were controlled before/after studies. Most studies were
conducted in the USA followed by Europe.
Conclusions. Reported satisfaction rates are high, consistent with previously documented
research, whereas utilization rates increased significantly compared with the prepandemic
period. Future work in developing standardized uniform assessment instruments, embedded
with each telemedicine system, would increase versatility and agility in the assessment, boost-
ing statistical power and the interpretation of results.

Introduction

The outbreak of the highly contagious coronavirus disease 2019 (Covid-19) caused by the
novel, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was first reported on
31 December 2019 (1). Health organizations and governments all over the world rapidly cre-
ated strategies that effectively limited close interpersonal contact, including suspension of elec-
tive medical procedures and deferral of nonessential in-person clinic encounters (1). The
United States Centers for Disease Control and Prevention (CDC) updated recommendations
requiring health providers to identify alternatives to face-to-face visits, with optimization of
telemedicine as a preferred modality (2).

According to the American Telemedicine Association (ATA), telemedicine is the use of
medical information exchanged from one site to another via electronic communications to
improve a patient’s clinical health status (3).

Following the World Health Organization (WHO) declaration of the coronavirus disease
(Covid-19) outbreak as a pandemic on 11 March 2020, adoption of strategies, guidelines,
and relaxation of restrictions related to telemedicine assumed a global scale (1;4–6).

Telemedicine had been shown to be helpful in previous outbreaks, including former coro-
navirus outbreaks such as SARS-CoV-1 and MERS-CoV (Middle East respiratory syndrome
coronavirus), Ebola virus disease (EVD), and Zika viruses (7). The benefits of video consulta-
tions had also been documented during case management of severe acute respiratory syn-
drome (SARS) to reduce the spread and exposure of providers and transmission (8).
Telemedicine was also vital to assessment, diagnosis, treatment during outbreaks, and disasters
in Somalia in 2011, Haiti in 2010, and Wenchuan, China, in 2008 (9).

Recent reviews highlight telemedicine as one of the many indispensable components of
e-health during the Covid-19 period (10).

Although increasingly used in many medical specialties pre-Covid-19, telemedicine may
have also been perceived as an alternative modality that restores continuity of care in the med-
ical home setting and hard-to-reach sites and at moments of disruption in healthcare delivery
(5;6;11). Governmental and institutional investments in scaling up, deregulating, and reim-
bursing telemedicine services during the Covid-19 outbreak supported an emergent role for
telemedicine as capable of assuming “need of care” status or a necessity for routine stand-alone
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or hybrid use with in-person care delivery (6;12;13). This emer-
gent role during Covid-19 provided further opportunity to iden-
tify trends in both the application of telemedicine assessment
frameworks that had been identified as limited in practice and
the measurement properties of assessment instrument in use by
researchers (14–16).

The purpose of this literature review is to identify and to sum-
marize studies that report using telemedicine as a means to pro-
vide healthcare services during the Covid-19 pandemic. We are
particularly interested in highlighting the satisfaction of patients
and providers and the increase in the utilization of telemedicine.

Materials and Methods

We conducted a review of peer-reviewed published studies using
inclusion and exclusion criteria related to our goals. The study
was considered nonhuman research, not requiring ethics review.

Inclusion Criteria

Studies were considered eligible if they used synchronous audiovi-
sual consultation with adults, adolescents, and children either as
inpatients or outpatients. Studies with institutional scale-up evalua-
tions were considered if they included actual patient telemedicine
services derived from real-time provider–patient interface.

The major outcomes of our study are utilization measured by
uptake of telemedicine services and patient–provider satisfaction
assessment. The country of study and research design were also
reported. The number of authors was not considered a criterion
and audio or telephone-only consultation-based studies were
excluded to enhance a comparison of only synchronous audiovisual
technology, considered by review authors as the most optimal mode
of telemedicine with real-time multiple communication cues.

Literature Search

We performed a database search in the Cumulative Index of
Nursing and Allied Health Literature (CINAHL) and PubMed
for peer-reviewed articles within the period 1 December 2019 to
1 December 2020, using the key terms “telemedicine” and
Covid-19. Boolean operators “AND” with “OR” were used to
limit and expand searches.

We applied the best match options in PubMed and used the
filter functionality to limit search to publication date range.
Initial query was conducted for title/abstracts using the key search
terms. Our article selection process is presented in Figure 1.

The results of the PubMed search (2,125 hits) were then man-
ually screened to 231 articles by reviewing article titles to remove
duplicates and articles whose titles included the search keywords
but were, in fact, reports of protocols, opinions, guidelines, edito-
rial letters, position papers, and comments. The search in
CINAHL yielded sixty-six relevant-titled articles with twenty-nine
duplicate articles that were removed in the next step using the
“exclude Medline option.”

Finally, a detailed screening of abstracts was conducted on the
268 candidate title articles (231 PubMed and 37 CINAHL source)
to remove single case reports and to identify only studies that pre-
sented telemedicine encounters that successfully allowed a pro-
vider to interact with a patient. A total of forty-five articles
were identified. A further review excluded nine articles that
were published within the study period but conducted before
Covid-19 (17), focused on remote monitoring (18), utilized

geographical mapping (19), or utilized audio-only technology,
resulting in thirty-six included studies for the final review. One
article in German was translated using Google translate (https://
translate.google.com/) and the survey scale translated from the
German school grade scale to percentages using https://msinger-
many.co.in/german-grade-calculator/ (20).

Two review authors (RA and GD) independently assessed the
eligibility of each potentially relevant study. Disagreements were
resolved by discussion among authors. Although we scrutinized
studies for similarities in assessment instruments, heterogeneous
contexts and diverse tools for patient satisfaction measurement
were common, consistent with previously known limitations
with telemedicine studies (21;22). Full texts of the retrieved arti-
cles were assessed, and a summary of their characteristics is
reported in Table 1.

Using previously recommended steps (58), we applied consen-
sus opinion to assess and to report believability and precision
(likelihood of precise effects) at the whole study level as shown
in Table 1. Rating was done separately for studies with outcomes
related to satisfaction and utilization based on custom items from
the University of North Carolina at Chapel Hill Evidence-based
Practice Center® – RTI International item bank for risk of bias
and precision of observational studies, and guidance from the US
Agency for Healthcare Research Quality (AHRQ) Comparative
Effectiveness Research Methods guide for risk assessment (58;59).

Studies that reported satisfaction were rated as high in believ-
ability and precision when they used prospective design, compar-
ison groups or controls, prior tested measures, explicitly defined
inclusion/exclusion criteria, and response constructs. Studies
identified to be of moderate believability and precision were typ-
ically pilot studies with retrospective design, without group com-
parison and analysis, or using self-developed, nontested outcome
constructs or not clearly defined, inclusion criteria. The rest of the
included studies applied pragmatic, context constructs with sum-
mary scales for satisfaction and no prespecified inclusion criteria
and was rated as being low in believability and precision.

In studies that measure utilization, the temporal direction of
patient recruitment (prospective or retrospective) was not taken
under consideration in our rating decision because they mainly
consist of descriptive and improvement studies focused on quan-
titative counts from chart reviews and are by design, retrospective.

In addition to telemedicine use and satisfaction measures, we
also included study characteristics. The actual date period of
data collection for each study is reported for the thirty-six studies
in Table 1.

For ease of interpretation and readability, Table 2 reports sat-
isfaction and utilization, displaying both percentages and the clas-
sified reported effects by ordinal categories. We categorized effect
intervals into quartiles with nominal labels of trivial (0–25%),
low/small (26–50%), moderate (51–75%), or high/large (76%
and above) as presented in previous studies (60;61). Satisfaction
scores reported quantitatively in other scales by authors of five
studies (20;32;36;37;41) were also converted to percentages. Two
studies solely reporting clinical outcomes are not included in
Table 2 but reported under results (28;29).

Results

Synthesis of Results

A total of thirty-six studies met predefined inclusion criteria for
this review. Five studies reported utilization and quality measures
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solely while three studies simultaneously analyzed telemedicine
institutional implementation measures along with patient or pro-
vider satisfaction (27;31;45). With regard to assessment of tele-
medicine user satisfaction, none of the other thirty-one studies
reporting measures of satisfaction described adherence to
domains of specific assessment framework or share a similar
methodology and common assessment tool.

Design and selection bias vulnerabilities were detected com-
monly in included studies primarily due to a predominantly
observational design, a lack of randomized clinical trials, or
included controls. We rated ten satisfaction outcome studies as
high in believability and precision (23;25;26;32–38), thirteen stud-
ies as moderate (39–46;48;49;51–53), and the rest as low. We

classified six utilization outcome studies as high in believability
and precision (24;27–31), three studies in the moderate category
(45;47;50), and one study as low.

Observations were outlined based on themes of adoption and
implementation, measurement outcomes, and access/barrier
issues identified in a previous publication as unmet potential
areas for telemedicine at federally qualified health centers (62).

Technology Implementation, Clinical Specialties, and
Assessment

The technology implementation and rate of adoption of telemed-
icine services by patients, providers, and institutions in the

Figure 1. Article selection process.
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Table 1. Key characteristics of included studies

Author Country, Date Specialty
Population

Sample size (n)
Study design
methodology

Technology
platform utilized

Believability/
Precision
rating

Ashry and Alsawy
(23)

Egypt (Mar–Apr
2020)

Surgery Postoperative
neurosurgery
n = 30

Prospective
Observational
Cohort Study

Audiovisual by
Facebook
Messenger®

High

Compton et al.
(24)

USA (Mar–Apr
2020)

Internal Medicine Adult patients
with cystic fibrosis
n = 38

Quasi-Experimental
Utilization Review

Audiovisual by
WebEx®

High

Fieux et al. (25) France (April
2020)

Otorhinolaryngology All patients with
ENT follow-up
need n = 100

Prospective
Cross-sectional
Survey

Audiovisual by
GCS SARA

High

Garcia-Huidobro
et al. (26)

Chile (Mar–Apr
2020)

All Specialties Adult patients
n = 3,962

Controlled
Cross-sectional

Audiovisual by
Zoom®

High

Gilbert et al. (27) UK (Mar–2020) Family Outpatient Adult/Children
outpatients
n = 104, Provider
n = 51

Observational
Quality
Improvement
Study

Audiovisual by
Attend anywhere®

High

Jones et al. (28) USA (Jan–Apr
2020)

Endocrinology Adult inpatients
with diabetes
n = 40

Retrospective
Observational
Chart Review

Audiovisual by
WebEx®

High

Lai et al. (29) Hong Kong (Mar–
May 2020)

Neurology Adults with
neurocognitive
disorder and
caregivers n = 60

Case Controlled
Cohort Study

Audiovisual by
Zoom®,
WhatsApp®,
FaceTime®

High

Lornegan et al.
(30)

USA (Jan–May
2020)

Internal Medicine All patients with
ambulatory
cancer care
n = 12,946

Observational
Chart Review

Audiovisual by
Zoom®

High

Madden et al. (31) USA (Mar–Apr
2020)

Ob/Gyn Perinatal
providers n = 36,
Visit encounters
n = 1,352

Prospective
Cross-sectional
Study

Audiovisual by
Epic® MyChart

High

Negrini et al. (32) Italy (Jan–Apr
2020)

Rehabilitation Children with
spinal deformities
n = 1,207 visits

Observational
Cross-sectional
(Historical Control)

Audiovisual by
Skype®,
WhatsApp®,
Google Meet®

High

Pinar et al. (33) France (Mar–Apr
2020)

Urology All patients with
urology oncology
n = 105

Observational
Cross-sectional
Study

Audiovisual by
Doctolib®

High

Satin et al. (34) USA (Mar–May
2020)

Orthopedics Patients with
spine surgical
care n = 772

Prospective
Observational
Study

Audiovisual:
Technology not
stated

High

Serper et al. (35) USA (Mar–Apr
2020)

Gastroenterology Adult outpatients
GI/Hepatology
n = 215, Clinician
n = 59

Observational
Cross-sectional
Study

Audiovisual:
Technology Not
stated

High

Shafi et al. (36) USA (Mar–May
2020)

Orthopedics Adult patients
with spine related
visit n = 84

Prospective
Observational
Study

Audiovisual by
Zoom®

High

Yoon et al. (37) USA (May–Jun
2020)

Neurosurgery Adult
neurosurgery
outpatients
n = 310

Prospective
Observational
Cross-sectional
Study

Audiovisual by
Google Meet®

High

Zhang et al. (38) USA (Mar–Jun
2020)

Oncology Radiation
oncology
physicians
n = 51

Mixed Method
Prospective
Cross-sectional
Study

Audiovisual by
Doximity dialer®,
FaceTime®,
WhatsApp®

High

(Continued )
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Table 1. (Continued.)

Author Country, Date Specialty
Population

Sample size (n)
Study design
methodology

Technology
platform utilized

Believability/
Precision
rating

Harper et al. (39) USA (Mar–Apr
2020)

Neurology Ambulatory tele
neurology
patients n = 1,558

Retrospective
Cross-sectional
Study

Audiovisual by
FaceTime®

Moderate

Haxhihamza et al.
(40)

Macedonia (2020)
(Month not
stated)

Psychiatry Adult patients in
psychiatry
outpatient care
n = 28

Observational Pre–
Post Study

Audiovisual:
Technology not
stated

Moderate

Kalra et al.(41) USA (Mar–Apr
2020)

Ophthalmology Adult eye patients
n = 92

Retrospective
Cross-sectional
Study

Audiovisual by
Epic® MyChart

Moderate

Layfield et al. (42) USA (Mar–Apr
2020)

Otorhinolaryngology Adults with
oncologic
follow-up
n = 100

Retrospective
Observational
Chart Review

Audiovisual by
BlueJeans®,
Doximity®,
FaceTime®

Moderate

Li et al. (43) China (Feb–Mar
2020)

Surgery Adult outpatients
with vascular
surgery need
n = 114

Prospective
Cross-sectional
Survey

Audiovisual by
WeChat®

Moderate

Liu et al. (44) China (Jan–Feb
2020)

Internal Medicine
Pediatrics Psychiatry

All outpatients
online clinic
n = 985

Retrospective
Observational
Cohort Study

Audiovisual by
WeChat®

Moderate

Mann et al. (45) USA (Jan–Apr
2020)

Internal Medicine Adults/Children
n = 115,789
(Utilization),
n = 2,540
(Satisfaction)

Retrospective
Observational EHR
Database Review

Audiovisual by
Vidyo®

Moderate

Morisada et al.
(46)

USA (Mar–Apr
2020)

Otorhinolaryngology Ambulatory
patients n = 34

Retrospective
Observational
Cross-sectional
Study

Audiovisual by
MyUCDavis,
Epic® MyChart

Moderate

Punia et al. (47) USA (Mar–Apr
2020)

Neurology Adult outpatients
with epilepsy
n = 1,684 visits

Retrospective
Observational
Database Review

Audiovisual by
Express Care
Online-ECO®

Moderate

Ramaswamy et al.
(48)

USA (March 2020) Internal Medicine Adult outpatients
n = 511

Retrospective
Observational
Cohort Study Pre-
and during
Covid-19

Audiovisual by
Epic® MyChart

Moderate

Byrne et al. (49) UK (2020) (Month
not stated)

Dentistry All orthodontic
follow-up patients
n = 59

Prospective
Cross-sectional
Study

Audiovisual by
Attend anywhere®

Moderate

Siow et al. (50) USA (Mar–Apr
2020

Orthopedic Trauma All patients for
postsurgical
follow-up n = 86

Retrospective
Observational
Chart Review

Audiovisual by
Epic® MyChart

Moderate

Tenforde et al.
(51)

USA (April 2020) Sports Medicine Adult outpatients
n = 119

Prospective
Cross-sectional
Study

Audiovisual by
InTouch®, Zoom®

Moderate

Tenforde et al.
(52)

USA (Date not
stated)

Rehabilitation All patients with
outpatient
rehabilitation
n = 205

Observational
Cross-sectional
Study

Audiovisual:
Technology not
stated

Moderate

Zhu et al. (53) USA (Mar–Apr
2020)

Surgery All outpatients
with post-surgical
care n = 187,
Providers n = 26

Observational
Study

Audiovisual by
WebEx®

Moderate

Gerbutavicius
et al. (20)

Germany (Mar–
Apr 2020)

Ophthalmology Adult outpatients
n = 29

Observational
Utilization Review
and Cross-sectional
Survey

Audiovisual by
Web
Arztkonsultation

Low

(Continued )
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selected studies were extracted and reported in Table 1 with
highlights.

Technology Implementation
Six studies utilized Zoom® as the technology platform for video
consultations (26;29;30;36;51;57). Five studies utilized Epic®
(31;41;46;48;50), whereas four studies in each case applied
WhatsApp® (29;32;38;56) and FaceTime® (32;38;39;42). WebEx®
was the technology applied in three studies (24;28;53).

Two studies each utilized Google® Meet (32;37), InTouch®,
(51;55), Doximity Dialer® (38;42), and WeChat® (43;44) for
video consultations. Applications used in only one study were
BlueJeans® (42), Vidyo® (45), Skype® (32), Facebook® Messenger
(23), and Doctolib® (33).

Web-based (online) video consultation was applied in studies
using ExpressCareOnline ECO (47), GCS Sara (25), Attend any-
where® (27), and Artzkonsultation (20). Audio formats, particu-
larly telephone, were applied to supplement video consultation
in four studies (24;27;28;47). The type of technology used was
not stated in five studies (27;34;35;40;52).

Technologies rated as compliant for privacy protection based
on the U.S. Health Insurance Portability and Accountability Act
(HIPAA) requirements included Epic® MyChart, WebEx®, InTouch®,
and Vidyo®. The use of other platforms in the United States
were permitted under privacy waivers during the pandemic (13).

Clinical Specialties Covered
Sixteen clinical specialties covered by included studies are
reported in Table 1. Telemedicine use across multiple specialties
was reported by three studies in which health system–wide eval-
uations were conducted (32;45;55).

Assessment
Twenty-six of the thirty-one studies reporting user satisfaction
utilized self-developed survey instruments based on summative
or numeric rating scores designed by investigators. The other
five studies conducted assessments using different prevalidated
survey instruments, including the TUQ—Telemedicine Usability
Questionnaire (42) and the TSQ—Telemedicine Satisfaction
Questionnaire (33), whereas one study adapted individual ques-
tions from both the TUQ and the TSQ customized for study con-
text (53). The patient satisfaction questionnaire-18 (PSQ-18) was
used to conduct a retrospective matched patient analysis (40) and
paired group comparative analysis between a telemedicine cohort
and a face-to-face group (46).

Satisfaction Outcomes

We highlight two satisfaction outcomes: one from the patient per-
spective and one from the provider. Satisfaction outcomes are pre-
sented in Table 2.

Table 1. (Continued.)

Author Country, Date Specialty
Population

Sample size (n)
Study design
methodology

Technology
platform utilized

Believability/
Precision
rating

Luengo-Alonso
et al. (54)

Spain (March
2020)

Orthopedics and
Trauma

Emergency room
follow-up
outpatients
n = 300, Providers
n = 16

Retrospective
Observational
Cross-sectional
Study

Audiovisual: Not
stated

Low

Peden et al. (55) USA (Jan–Mar
2020)

Internal Medicine All patients
n = 470

Retrospective
Cross-sectional
Study

Audiovisual by
InTouch®

Low

Shenoy et al. (56) India (March 2020) Rheumatology All patients with
rheumatoid
arthritis n = 100

Retrospective
Observational
Study

Audiovisual by
WhatsApp®

Low

Barney et al. (57) USA (March 2020) Internal Medicine Adolescent and
young adult
outpatients
n = 332

Retrospective
Observational
Chart Review

Audiovisual by
Zoom®

Low

Reference links for technology platforms.
Attend anywhere®: https://www.uhdb.nhs.uk/attend-anywhere/
Artzkonsultation: https://arztkonsultation.de/
BlueJeans®: https://www.bluejeans.com/use-cases/telehealth
Doctolib®: https://www.doctolib.fr/
Doximity® dialer: https://www.doximity.com/clinicians/download/dialer
Epic® MyChart: https://www.epic.com/software#Telehealth
Express Care® Online: https://clevelandclinicmycareonline.org/landing.htm
Facebook® Messenger https://www.facebook.com/messenger
Facetime®: https://simplevisit.com/platforms/facetime/
GCS SARA: https://www.sante-ra.fr/services/teleconsultation/
Google Meet®: https://meet.google.com/
InTouch®: https://intouchhealth.com/virtual-care-platform/
Vidyo®: https://www.vidyo.com/video-conferencing-solutions/industry/telehealth
Skype®: https://skype.com/en/
WebEx®: https://www.cisco.com/c/en/us/solutions/collaboration/healthcare.html
Zoom® for Healthcare: https://zoom.us/healthcare
WeChat®: https://web.wechat.com/
WhatsApp®: https://web.whatsapp.com/
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Patient Satisfaction Outcomes
Thirty-one studies (86%) reported patient satisfaction scores. In
general, satisfaction with the use of telemedicine shares similar
positive trends previously reported in the pre-Covid-19 period
(17;63). We observed that, with the exception of two studies
(40;46), none of the other thirty-one studies reporting measures

of satisfaction share common survey instruments designed for
telemedicine assessment. This persistent trend was previously
explained by a lack of uniformly accepted standardized instru-
ment (51;53).

Telemedicine in Covid-19-related care was reported in three
studies (28;44;45).

Table 2. Satisfaction and utilization results

Author Satisfaction Utilization

Mann et al. (45) High (87.6%) Patient Mann et al. (45) Large increase (135%; 4,345%)

Ashry and Alsawy (23) High (90%) Patient Barney et al. (57) Large increase (97%)

High (95%) Provider

Gilbert et al. (27) High (85%) Patient Gilbert et al. (27) Large increase (87%)

High (78%) Provider

Fieux et al. (25) High (87%) Patient Punia et al. (47) Moderate increase (66.8%)

Luengo-Alonso et al. (54) High (83%) Patient Compton et al. (24) Moderate increase (60%)

Moderate (66%) Provider

Garcia-Huidobro et al. (26) High (96.5%) Patient Siow et al. (50) Moderate increase (57%)

High (92.8%) Provider

Serper et al. (35) High (82.8%) Patient Lornegan et al. (30) Moderate increase (54%)

High (>80%) Provider

Madden et al. (31) High (92%) Provider Madden et al. (31) Moderate increase (~53%)

Byrne et al. (49) High (97.0%) Patient

Gerbutavicius et al. (20) High (90%) Patient

Harper et al. (39) High (89.2%) Patient

Haxhihamza et al. (40) High (80.2%) Patient

Kalra et al. (41) High (86%) Patient

Layfield et al. (42) High (89.9%) Patient

Li et al. (43) High (95%) Patient

Liu et al. (44) High (98.1%) Patient

Morisada et al. (46) High (78.1%) Patient

Negrini et al. (32) High (93.3%) Patient

Peden et al. (55) High (86%) Patient

Pinar et al. (33) High (83.8%) Patient

High (80%) Provider

Ramaswamy et al. (48) High (94.9%) Patient

Satin et al. (34) High (87.7%) Patient

Shafi et al. (36) High (95.8) Patient

Shenoy et al. (56) High (90%) Patient

Tenforde et al. (51) High (91.6%) Patient

High (92.3%) Provider

Tenforde et al. (52) High (93.7%) Patient

Yoon et al. (37) High (90.3%) Patient

Zhang et al. (56) Moderate (71%) Provider

Zhu et al. (53) High (90.9%) Patient

High (88.5%) Provider
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Provider Satisfaction Outcomes
Eight studies simultaneously report provider experience alongside
patient satisfaction (23;26;27;31;33;35;51;54). These studies
reported consistently high levels of satisfaction and acceptance
of telemedicine among providers. Two studies reported satisfac-
tion solely from providers’ perspective (31;38).

Four studies reported clinical outcome measures: postsurgical
visual acuity (20), forced expiratory volume (FEV1) (24), glycemic
control (28), and resilience in neurocognitive function (29). In the
latter studies, change in glycemic control was noninferior in the
telemedicine group compared with face-to-face care in inpatient
diabetes control (28), whereas superior resilience to neurocogni-
tive decline was reported in the audiovisual consultation group
compared with telephone-only group in patients with Alzheimer’s
disease (29). Others are reported in Table 2 because they also
reported satisfaction (20) and utilization (24) as primary outcomes.

Barriers to Use
Barriers to telemedicine utilization were reported in narrative for-
mat in eight studies (24;27;31;35;51;53;55;57). One study identi-
fied barriers from provider perspectives to include the
environment, privacy concerns, nonacknowledgement by present-
ing clinic staff, and user-literacy (23). Issues with operating equip-
ment, low video quality, connectivity problems, and a lack of
required technology were technology-related barriers (20;24;31).
Two studies highlighted provider inability to perform physical
examinations as barriers (35;53).

Three studies reported adverse outcomes related to the clinical
diagnosis in the specific specialty (20;24;51). Adverse effects in the
two studies requiring follow-up admission were clinical in nature,
for example, exacerbation of cystic fibrosis symptoms not directly
attributable to inability to perform in-person care. One study
reported a lone case of vasovagal syncope during audiovisual con-
sultation which resolved at home (51). In terms of geography, the
highest proportion (61%; n = 22) of studies were from the USA,
followed by Europe (22%; n = 8), with four studies from Asia
and one study each from countries in Africa and South America.

Discussion

Telemedicine as a modality of health delivery has grown at a rel-
atively slow pace in the last decade when compared with the cur-
rent period. The advent of Covid-19 disease, the rapid sequence of
policy, public health and practice changes, and relaxed restrictions
served as catalysts for rapid telemedicine uptake.

Findings of this study support the view that in addition to its
value in providing “continuity of care” during disruptions, the use
of telemedicine has further broadened as a “need of care” delivery
modality globally during the Covid-19 outbreak with potential for
hybrid use with in-person care in the future.

The healthcare environment during Covid-19 continues to
evolve rapidly with major health insurance providers in the
USA beginning to roll back no-cost sharing for telehealth services
(64), renewing earlier concerns about sustenance of the Covid-19
era reimbursement and relaxed restrictions (6;39). Averting a
return to the pre-Covid-19 era should involve finding the optimal
balance between needs for quality and value versus financial sus-
tainability concerns for fraud, waste, and abuse in reimbursement.
This would be boosted by integrating experiential evidence in the
policy-making and political process.

Large, well-designed studies using uniform, generally accepted
standardized assessment instruments to show investigatory

evidence may be necessary to avoid relapse to status quo (6).
Replacing the current diverse and fragmented assessment instru-
ments is of necessity to enhance pooling of representative user
samples and data based on uniformly accepted measures from
provider and patient perspectives.

Technology Implementation, Clinical Specialties Covered, and
Assessment

The vast majority of telemedicine use and outcome measurements
during the Covid-19 pandemic are likely yet to be reported. Such
unpublished but useful experience may not be captured in a
review of peer-reviewed studies such as ours. Our choice of syn-
chronous video telemedicine in our inclusion criteria similar to
recent studies in the field is explained by its enhanced capacity
for real-time visual cues important for rapport building, clinical
observation, visual assessment, and sharing of resources or educa-
tion materials (65). Other formats like telephonic, store, and for-
ward, as well as digital remote monitoring, are also technology
modes used in telemedicine with seemingly geographic variation
to comparative levels of adoption. Although outside the scope
of this study, we observed a trend toward video or audiovisual
consultation increasingly becoming the dominant mode of tele-
medicine delivery in many countries primarily due to the above
reason and improved communication infrastructure.

Included studies span neurology, surgery, endocrinology,
sports medicine, family and emergency medicine, ophthalmology,
outpatient, and inpatient care among other specialties. The num-
ber of studies showed a slight skew toward postsurgical units and
internal medicine.

We found that assessment strategies, methodology, and tools
varied widely with no commonly shared telemedicine assessment
or survey instrument. In one notable exception, the PSQ-18 was
used to conduct a retrospective matched patient analysis (40)
and paired group comparative analysis between a telemedicine
cohort and face-to-face group (46). However, like most adapted
or general health encounter assessment instruments, the
PSQ-18 is not designed specifically for telemedicine. This instru-
ment retains redundant or ambiguous subdomain items (e.g.,
doctor attitude and location specific items) that potentially
lower the instrument validity for assessing telemedicine sessions.
For example, the technical aspects (e.g., audio, video quality) of
the telemedicine encounter are not taken into consideration.

Most studies were also deficient in describing their founda-
tional framework, even though a common aim was assessing tele-
medicine use in patient care. There are multiple frameworks
previously found to be useful in conducting e-health and telemed-
icine assessments (12;15). The absence of reporting of adherence
to health technology assessment (HTA) frameworks to guide pre-
implementation impact assessment weakens the evidence base
underlying the study design (12).

Nonetheless, high rates of telemedicine uptake and satisfaction
are reported across included studies. One quarter of included
studies (25%; n = 9) are designed as pre–post studies describing
how the service was implemented and the number of patients
served.

Patient Satisfaction Outcomes
An aggregation of satisfaction scores for a meta-analysis was not
feasible in this review due to the variety of assessment instruments
and the lack of a uniform satisfaction instrument for telemedicine.
Despite four studies reporting clinical outcome measures as
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secondary outcomes, there was a relative lack of experimental
controls.

Provider Satisfaction Outcomes
The studies conducted on satisfaction from provider perspectives
showed consistently high levels of satisfaction and acceptance of
telemedicine among providers. However, providers also expressed
low confidence with technology, a barrier that may be responsible
for the low likelihood score for clinician return to video consulta-
tion with the potential to limit future use of telemedicine in a
post-Covid-19 era, requiring future rigorous study.

Barriers
Barriers were only reported in narrative format in studies, and the
foremost identified barrier by frequency was connectivity to the
platform. This is at variance with a recent study that identified
that broadband connectivity is responsible for less than 5 percent
of attributable barriers to telemedicine use in federal qualified
health centers (62).

Research Context and Quality
Due to the rapidly evolving nature of the pandemic, researcher
control over sample selection was beyond the researchers in
most included studies. This may also explain the predominance
of retrospective observational type and cross-sectional surveys in
our sample.

With regard to the overall believability and precision, we rated
ten satisfaction outcome studies as high, thirteen studies as mod-
erate, and the rest in the low category. In the utilization outcome
study category, we rated six studies as high, three studies in the
moderate category, and one study as low.

Overall, most of the studies measuring patient or provider sat-
isfaction outcomes were smaller scale, observational, and cross-
sectional studies using diverse assessment instruments.
Utilization-based studies reported larger sample sizes but shared
similar methodological deficiencies. These attributes had previ-
ously been identified as placing studies in a low-evidence classifi-
cation based on the commonly used strength of evidence criteria,
reducing the quality and ability to generalize results (66).

As regards country of authorship, it was anticipated that a high
proportion of included studies would be included from Asia,
being the region reporting initial Covid-19 outbreak. Instead,
the highest proportion (61%; n = 22) of studies reporting on
video consultation was in the USA. The other dominant region
with included studies was Europe (22%; n = 8), whereas Asia
had four studies, and the African and south American regions
had one included study each. We hypothesized that the prior exis-
tence of telemedicine framework(s) in countries like the United
States and Europe may have given a head start to healthcare insti-
tutions in adapting to the need for virtual care.

Limitations
Our review was limited by the reliance on English language for
article selection. Although a specific effort was devoted to trans-
lating articles with titles reflective of the inclusion criteria using
Google Translate®, articles in other languages may still have
been inadvertently omitted in the selection. In rating the overall
quality of the studies, we applied a set of rules and consensus
opinions rather than a rigid scoring system. We outlined our
choice of criteria under methodology to support replication.

Overall, the strength of our review was also limited by the use
of two databases, PubMed and CINAHL, increasing the likelihood

of selection bias through exclusion of studies not indexed within
the databases. Because different study settings adopted telemedi-
cine delivery from different baseline levels of use prior to the
Covid-19 period, reported percentage increases from baseline
were ambiguous, and, hence, we categorized these into quartiles
for ease of readability and outlined the categories under method-
ology. Studies that report a net negative utilization effect or poor
user experience were also not found in the search, highlighting the
possibility that reporting bias may have also limited our findings.

Conclusion

The reported satisfaction rates remain high and consistent in the
direction of increased utilization and previously documented
research. Measures to increase a priori use of HTA frameworks
during the study design will be needed to strengthen evidence
and its applicability, study barriers to telemedicine use, especially
among providers and vulnerable patient populations, and extract
evidence of effectiveness compared with in-person care.

This review also highlighted the continuing absence of a vali-
dated and standardized assessment tool to be used to assess the
satisfaction of patients and providers with telemedicine visits. A
future beneficial initiative that could emerge from our findings
is the development of standard hands-on skills training course
modules for the health force. This would embed proficiency in
health teams and enhance sustenance of use of telemedicine in
contrast to random response and implementation found in the
course of this emergency.

Although methodological heterogeneity has been attributed to
diverse contexts and the innovative nature of telemedicine, it is an
enduring challenge in studies involving telemedicine in which evi-
dence from small sample studies of variable methodological qual-
ity presents interpretation and generalization challenges (21;22).

Future research in developing a standardized, uniformly
adopted assessment instrument to serve as a common data feed
for telemedicine would increase the potential pooling, statistical
power, and interpretation from small diverse studies. Such an
instrument should be broad enough to assess diverse dimensions
of telemedicine delivery while designed to capture telemedicine
effectiveness data for a head-to-head comparison with in-person
care. This would result in greater scientific inference, improving
the potential to extrapolate results in broader contexts.
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