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Abstract 

Background: The COVID-19 pandemic has prompted the decrease of in-person visits to reduce the risk of virus 
transmission. Telemedicine is an efficient communication tool employed between healthcare providers and patients 
that prevents the risk of exposure to infected persons. However, telemedicine use is not infallible; its users reported 
multiple issues that complicated the expansion of this technology. So, this systematic review aimed to explore the 
barriers and challenges of telemedicine use during the pandemic and to propose solutions for improving future use.

Methods: A systematic review was conducted following PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis) statement. PubMed, Scopus, Web of Science, Academic Search Complete, CINAHL, Embase, and 
Science Direct were used to look for articles addressing barriers and challenges, in addition to articles proposing 
solutions. Studies were screened by title and abstract, followed by a full-text review. Risk of bias assessment was done 
using Critical Appraisal Skills Program for qualitative studies, Newcastle–Ottawa Scale for cross-sectional studies, and 
A MeaSurement Tool to Assess Systematic Reviews for systematic reviews. After the extraction of data, a narrative 
synthesis and analysis of the outcomes were performed.

Results: Among 1194 papers identified, only 27 studies were included. Barriers and challenges were assembled 
under 7 categories: technical aspects, privacy, data confidentiality and reimbursement, physical examination and 
diagnostics, special populations, training of healthcare providers and patients, doctor-patient relationship, and 
acceptability. Poor internet connection and lack of universal access to technology were among the technical barriers. 
Concerns about patient privacy and reimbursement hindered the use of telemedicine too. Physical examination and 
certain procedures were impossible to perform via telemedicine. Training both healthcare providers and patients was 
deficient. The doctor-patient relationship was troubled by telemedicine, and both healthcare providers and patients 
were reluctant to use telemedicine.

Conclusion: Widespread use of telemedicine is still hampered by various barriers and challenges. Healthcare provid-
ers should work with various stakeholders to implement the proposed solutions. More research and policy changes 
are essential to optimize telemedicine utilization.
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Background
On the 31st of December 2019, an outbreak of unusual 
pneumonia cases originated in Wuhan, China. A novel 
coronavirus was suspected to be the causative organ-
ism. Later, the identified virus was named Severe Acute 
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Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
and the disease it causes was known as coronavirus dis-
ease of 2019 (COVID-19) [1]. Crossing the boundaries 
of China, the virus then spread rapidly worldwide. On 
the 11th of March 2020, the World Health Organization 
(WHO) announced COVID-19 as a global pandemic 
[2]. The COVID-19 pandemic is considered the greatest 
global economic and health challenge of this century [3]. 
Its effects are still evolving, with more than 185 million 
cases and 4 million deaths to date [4]. To mitigate SARS-
CoV-2 transmission among patients and healthcare 
workers, the Centers for Disease Control and Preven-
tion (CDC) recommended reducing in-person services. 
Thus, to slow the spread and reduce the impact of the 
pandemic, a global shift towards telemedicine arose [5]. 
Telemedicine, as defined by the WHO, is “healing at a 
distance”. This means using information and commu-
nication technology tools to enhance the quality of care 
and bypass the barriers imposed by travel [6]. It is a few-
decades-old bidirectional technology process involving 
the interaction of a healthcare provider with a patient, 
who can access healthcare services from a distance [7]. 
Telemedicine offers the public an efficient and safe way 
to consult healthcare professionals about the symptoms 
of infectious diseases, prevention and treatment meas-
ures, psychological troubles, and other issues [8]. Patients 
can receive medical care remotely without enduring the 
burden of travel thus decreasing the risk of exposure to 
highly communicable diseases. This is especially valuable 
for elderly patients who suffer multiple comorbidities and 
whose mobility might be limited. From a healthcare pro-
vider’s perspective, telemedicine minimizes contact with 
sick patients, decreasing the transmission of microbes, 
and preserving the Personal Protective Equipment (PPE) 
[9]. Telemedicine also reserves an invaluable place in 
medical education and resident training by maintaining 
regular learning schedules [10]. Despite the undeniable 
advantages of telemedicine, its use is still infrequent and 
relatively unshaped in daily clinical practice [11]. Both 

the COVID-19 pandemic and the accelerated growth of 
communication equipment and technology highlighted 
the importance of telemedicine. Despite the presence of 
numerous studies appraising the utility of telemedicine 
as well as the challenges and barriers hindering its opti-
mal implementation, there has been a dearth in studies 
assessing these challenges in the prevailing pandemic. 
Subsequently, an update of these challenges was deemed 
necessary. The rapid spread of cases made the utiliza-
tion of telemedicine essential to minimize contact and 
mitigate the transmission of cases as well as cutting down 
costs and decreasing the time consumed during in-per-
son visits. Therefore, a review of existing literature was 
established aiming to expose the challenges of telemedi-
cine and to underline recommendations for its future 
implementation.

Materials and methods
Research design and research questions
A qualitative systematic review was conducted. The 
research questions that were addressed in this review 
include:

Research question 1 (RQ1)
What are the challenges and barriers facing patients and 
healthcare providers utilizing telemedicine services in 
the COVID-19 era?

Research question 2 (RQ2)
How to overcome the challenges and barriers facing 
telemedicine?

The inclusion and exclusion criteria are summarized in 
Table 1.

Search Strategy
Guided by the PRISMA statement [12], we conducted 
our search strategy using seven online databases: Pub-
Med, Scopus, Web of Science, Academic Search Com-
plete, CINAHL, Embase, and ScienceDirect. We used 

Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

1. Articles focusing on the barriers and challenges of using telemedicine dur-
ing the COVID-19 pandemic or articles discussing both the barriers and their 
potential solutions

1. Any study that does not answer the research question(s)

2. Articles published in English language 2. Articles published in non-English languages

3. Articles published between December 2019 and 22 August 2020 3. Articles published before December 2019 or after 22 August 2020

4. Qualitative and quantitative observational and interventional studies 
including systematic and literature reviews

4. Editorials, press/newsletters, commentaries, conference proceedings, 
case series and case reports and studies that do not provide statistical or 
theoretical evidence

5. Full text that cannot be retrieved
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keywords or key search terms combined with Boolean 
operators (OR/AND) to define our search strategy. The 
keywords employed in the PubMed search were as follows: 
((COVID-19)) OR (COVID19)) OR (coronavirus)) OR 
(SARS-CoV-2)) OR (NCOV)) AND (telemedicine [MeSH 
Terms]). MeSH Terms, short for Medical Subject Head-
ings, are controlled vocabulary terms used in PubMed that 
allow searching for different synonyms of a certain term 
in the medical literature [13]. Additionally, the keywords 
((COVID-19)) OR (COVID19)) OR (coronavirus)) OR 
(SARS-CoV-2)) OR (NCOV)) AND (telemedicine)) OR 
(TELEHEALTH)) OR (TELECARE)) OR (E-HEALTH)) 
OR (MHEALTH)) were used to ensure the consistency of 
the former search. A Additional file 1 document is avail-
able for the search strategy applied in the other databases. 
The search for relevant articles was conducted between the 
21st and 23rd of August 2020 and was restricted to articles 
published between December 2019 and August 2020. All 
obtained articles were then imported to EndNote software.

Study selection
Two reviewers independently screened the studies by 
title and abstract for the inclusion and exclusion criteria 
(Table  1). After screening all articles, the two reviewers 
held online meetings to discuss the included articles. A 
third reviewer served to solve any disagreements. Con-
sequently, four reviewers conducted a full-text review of 
the included studies.

Risk of bias assessment
To assess the risk of bias of the included studies, two 
reviewers independently assessed each study using a par-
ticular assessment tool according to the study design. 
Critical Appraisal Skill Program (CASP) [14] was used for 
qualitative studies, which were classified of high quality if 
the score was 8 or above, of medium quality if the score 
was 5 to 7, and of low quality, if it was 4 or below [15]. 
For cross-sectional study designs, the Newcastle–Ottawa 
Scale (NOS) for cross-sectional studies was employed 
and studies were classified as very good if the score was 
9–10, good if the score was 7–8, satisfactory if the score 
was 5–6, and unsatisfactory if it was 0–4 [16]. As for sys-
tematic reviews, A MeaSurement Tool to Assess System-
atic Reviews (AMSTAR) was adopted for evaluation [17].

Data extraction and synthesis
Two reviewers independently performed the data extrac-
tion and synthesis. The extracted data from the included 
studies can be found in Table  2. Studies were grouped 
according to the main outcome, i.e., telemedicine chal-
lenges and barriers. A narrative synthesis was then 
conducted, where the extracted data were analyzed, inter-
preted, relationships deduced, and conclusions drawn out.

Data management and registration
The search strategy steps were recorded on a Google 
Sheet for documentation. All the studies that were 
scanned for eligibility criteria were imported to EndNote. 
Each included study was coded by a unique ID. Before 
study selection, the research protocol was submitted to 
the PROSPERO register for systematic reviews with the 
registration number CRD42021242200.

Results
Search results
The search result yielded 3635 studies from all seven 
databases. The number of duplicates found by End-
Note’s built-in automatic duplicate function was 2351 
and that by manual removal was 90. Hence, the number 
of remaining papers was 1194. After screening the titles 
and abstracts for the inclusion and exclusion criteria, 51 
papers were left. Twenty four studies were eliminated for 
the following reasons: 11 did not address the barriers and 
challenges of telemedicine, 6 had study designs that do 
not provide statistical or theoretical evidence (2 research 
letters, 1 case report, 1 case series, 1 brief communica-
tion, and 1 quality improvement report), 5 had high risk 
of bias, 1 paper had no clear methodology, and 1 full text 
could not be retrieved (Fig. 1). Following full-text review, 
the final number of studies included reached 27.

Characteristics of the included studies
The 27 included studies were published in peer-reviewed 
journals between April 2020 and August 2020. The stud-
ies were distributed as follows: 9 qualitative studies, 8 
cross-sectional studies, 4 systematic reviews, 4 case stud-
ies, and 2 literature reviews. The studies were conducted 
in 12 different countries: 15 originated from the USA, 2 
stemmed from India, and 1 emanated from each of the 
following: Brazil, China, Egypt, Ireland, Italy, Nigeria, 
Norway, Saudi Arabia, Spain, and the UK (Table 2).

The main challenges and barriers were grouped under 
seven themes in order of frequency: technical aspects 
(n = 21), privacy, data confidentiality and reimbursement 
(n = 19), physical examination and diagnostics (n = 18), 
special populations (n = 12), training of healthcare pro-
viders and patients (n = 12), doctor-patient relationship 
(n = 11), acceptability and satisfaction (n = 9). Qualitative 
studies comprised most of the included studies, with a 
total of 15 studies assessed through the CASP; 9 of them 
were of high quality, 5 of medium quality, 1 of low qual-
ity. Eight cross-sectional studies were assessed by the 
NOS, where 4 of them were of good quality and 4 were 
of very good quality. Four qualitative systematic reviews 
were included and assessed using AMSTAR; all were of 
low quality.
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Technical aspects
Technical issues were the most reported barrier. Twenty-
one studies reported on this matter [11, 18–37]. Tele-
medicine adoption was sluggish and the main obstacles 
that hindered its rapid implementation were techno-
logical prerequisites. The lack of universal access to 
technology, poor internet connection, and low expan-
sion of rapid internet networks, especially in develop-
ing countries were important barriers that impeded 

communication and interaction through video consul-
tations [18, 19, 21–25, 28, 30, 35–37]. Additionally, the 
lack of infrastructure and resources constituted a criti-
cal challenge [24, 25, 27, 32, 34]. Anthony et al. reported 
a paucity of high-resolution cameras and high-quality 
signals [19]. Poor audiovisual quality, latency in the 
conversation, and time lag also contributed to hamper-
ing meaningful communication [11, 22, 23, 27, 31, 36]. 
Other commonly reported barriers were related to device 
issues, breakdowns of video consultation platforms, and 

Fig. 1 PRISMA flowchart for search strategy
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software upgrades [20, 22, 23, 32, 37]. Some patients also 
faced difficulties while using or navigating through differ-
ent telemedicine platforms and needed in-person tech-
nical support and information technology (IT) support 
[23, 34]. Moreover, telemedicine consultations are not 
uniform across all specialties. For example, in surgical 
specialties where telemedicine is considered less appro-
priate, patients might find it difficult to be prepared for 
the surgery and be examined virtually [33]. Video consul-
tations might not be more helpful than a regular phone 
call in ophthalmology [27]. Likewise, patients who need a 
dermatologic consultation may not be able to go through 
the process of telemedicine due to the absence of teleder-
matology in public hospitals in some countries like Egypt 
[28]. All these barriers impelled patients to prefer face-
to-face consultations over telemedicine encounters in 
more than one study [18, 36].

Privacy, data confidentiality, and reimbursement
More than half of the included studies [11, 19–21, 23, 
24, 27, 28, 30, 32–35, 37–42] tackled the issues of pri-
vacy and data security, reporting them as a major barrier 
for telemedicine visits [27, 34, 38]. Patients feared tel-
emedicine visits due to concerns regarding privacy and 
confidentiality [11, 19, 21, 24, 33, 34, 37, 40, 42]. These 
concerns remain a major limitation because it is cru-
cial to utilize technology in healthcare delivery without 
infringing patient data [40]. Several issues were pointed 
out to ensure the preservation of patient’s privacy. Eight 
studies emphasized obtaining informed consent [19–21, 
23, 24, 40–42], which should follow the countries’ legis-
lation and should not differ from face-to-face consulta-
tions [19, 42]. Adequate information must be provided to 
patients and clarity should be assured followed by docu-
mentation [41]. Moreover, the provider should notify the 
patient about the use of any third-party application dur-
ing a telemedicine consultation because of the accompa-
nying cybersecurity risk, and the possibility of breaching 
the patient’s data while using these applications [19, 42]. 
Wamsley et  al. stated that “smartphone apps tracking 
medical history and personal health measures have been 
found to share information with third parties” [42]. Con-
sequently, formal agreements with third parties should 
be made to ensure the preservation of patient data secu-
rity [40]. Malpractice and liability were also among the 
barriers [23, 24, 27, 35, 39, 42]. One paper stated that 
claims could be raised against a provider for a telemedi-
cine consultation just like face-to-face visits [42]. How-
ever, in online consultations, the data obtained from the 
patient is restricted which could place the patient and the 
provider at risk [23]. During the pandemic, the US fed-
eral acts shielded healthcare providers from liability of 

providing services through telemedicine platforms [27]. 
Further, reimbursement was a major hurdle in the way 
of delivery of telemedicine not only being inadequate but 
absent sometimes [19–21, 27, 28, 30, 32, 39]. With the 
emergence of the pandemic, Centers for Medicare and 
Medicaid Services (CMS) and insurers increased their 
coverage to the level of in-person visits [27]. Despite 
this advantage, concerns were raised among providers 
and patients [11, 34, 35]. First, future reimbursement is 
uncertain [27]; in a cross-sectional study, all physicians 
reported that they would carry on providing consulta-
tions via telemedicine if reimbursement continues [35]. 
Second, virtual visits were not reimbursed in some coun-
tries like Norway, Brazil, Italy, and Egypt [19, 20, 28, 39]. 
Third, legislation and regulations for telemedicine vis-
its reimbursement are lacking [39]. Another perceived 
barrier was physicians’ inability to practice out-of-state 
according to the USA interstate licensure [19, 32, 42].

Physical examination and diagnostics
As reported in 18 studies, physical examination and diag-
nosis-related concerns were among the major challenges 
in telemedicine visits [18–23, 26–29, 33–37, 39, 41, 42]. 
Physical examination is arduous to be performed remotely 
[19, 20, 22, 29, 34–37, 39, 42] because some of its essential 
elements such as monitoring the vital signs (e.g., measur-
ing the blood pressure) could not be achieved virtually 
and if to be done are inaccurate [18, 19, 26]. Some medi-
cal procedures and diagnostic tests are also impossible at 
distance [42, 43]: telemedicine visits were deemed to be 
inadequate especially for surgical specialties [33]. Flexible 
laryngoscopy, otoscopic evaluation, and ophthalmoscope-
based virtual visits are inappropriate [27, 29, 36]. A quali-
tative paper noted the lack of consensus on one standard 
procedure for virtual spine examination [37]. Eichberg 
et al. showed that telemedicine-based neurological exami-
nation is of lower quality than that done in-person [21]. 
Besides, no technology exists that allows palpation at a 
distance [42]. Patients considered that physical examina-
tion and ancillary diagnostic tests are most precise, accu-
rate, and thorough when done in-person [27, 33] and thus 
were more likely to reject telemedicine visits [29]. This 
matches the findings of Eichberg et al. [21] who showed 
that 18.5% of unsuccessful visits were because patients 
require further assessment and the findings of Murphy 
et al. [41] who noted that wrong referrals and poor diag-
nosis and management were more likely to result from 
a telemedicine visit. Also, many conditions still require 
in-person evaluation [28] and physical examination may 
be particularly impractical for emergency conditions 
[18]. When compared to video consultations, telephone 
interviews were restricted to verbal communication and 
descriptions only [42].
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Special populations
Challenges faced by special populations using telemedi-
cine during the COVID-19 pandemic were discussed in 
twelve studies [18, 19, 22–25, 29–31, 35, 39, 42]. Age, 
technological challenges, and reluctance to utilizing tel-
emedicine services are closely correlated [29]. The mean 
age of patients who denied telemedicine consultations 
due to technical difficulties was around 80  years [29, 
42]: they find it difficult to acquire the digital literacy 
needed and they have insufficient access to technologi-
cal advances (e.g., laptop, smartphone, …) [22, 25]. The 
elderly prefer in-person visits, as they are more reliable 
and easier to conduct [18], and are more reluctant to use 
telemedicine and its interventions [19]. Further, they are 
more likely to require assistance in using telemedicine 
services, particularly if they have diminished cognitive 
functions [22]. Demographic disparities have also been 
implied as an obstacle to telemedicine implementation. 
People living in rural areas struggle more to access health 
services and specialists [39], they also suffer a shortage of 
the internet due to technical reasons [25]. Other vulner-
able populations also tend to be digitally disadvantaged: 
patients belonging to lower socioeconomic class [25], 
care home residents [23], patients living with certain dis-
abilities (e.g., vision and hearing problems), patients with 
limited mobility, and non-English writers and speak-
ers whose encounter requires the assistance of a medi-
cal interpreter [24, 35]. Patients from ethnic and racial 
minorities were more likely to perform virtual encoun-
ters through telephone rather than through video-based 
platforms [31].

Training of healthcare providers and patients
Twelve papers brought up the lack of training of health-
care providers and patients [11, 18–20, 22, 24–26, 35, 39, 
41, 43]. Deficits in technical skills and suitability were 
noted among both parties [22, 25, 35]. Jimenez et al. [22] 
pointed out the difference in interactions via telemedi-
cine and the non-technical, social, and economical skills 
that may not be well handled in a virtual encounter. Sev-
eral studies concluded that training healthcare provid-
ers and patients for using telemedicine technologies is 
needed [18–20, 22, 24, 26]. Key needs for healthcare pro-
viders identified in one study were technical proficiency, 
proper virtual history taking, virtual physical examina-
tion skills, and interpersonal communication skills, yet 
training is still scarce [26]. Additional barriers to tel-
emedicine delivery were identified including connecting 
and initiating a video visit [22, 31], non-systematic col-
lection of data, and inability to follow up patients [43]. 
Staff management, electronic medical record integration, 
and platforms for documentation and orders were also 
among the challenges. One study stressed the insufficient 

knowledge of healthcare providers as a cause of misdiag-
nosis and delay in management [43].

Doctor‑patient relationship
Challenges related to doctor-patient relationship were 
underscored in eleven studies [11, 18, 19, 22, 24, 26, 33–
36, 42]. Virtual visits impeded the doctor-patient rela-
tionship and many patients opted for in-person visits [36, 
42]. Several studies reported that patients and providers 
had concerns regarding the establishment of this rapport 
and its continuity as patients may believe that video con-
sultations distance them from their healthcare provider 
and might create a relationship tainted by mistrust [22, 
35]. A cross-sectional study showed that most respond-
ents find comfort and trust when the visits are done in-
person, and some insist on seeing their doctor before the 
surgery [33]. Telemedicine visits lack an essential ele-
ment of the doctor-patient relationship that is the human 
touch [18, 36, 42]. The lack of patient’s physical presence 
and psychological support were also reported. Patients 
may not be capable of conveying all their concerns com-
pared to in-person visits, and patients said that they feel 
relieved when they see their doctor in the office [11, 18, 
34]. Non-verbal communication and cues “such as allow-
ing for silence, open posturing, and empathetic touch” 
which could help discern patients’ worries are unfeasi-
ble through the virtual platforms [26, 36]. Claims around 
depersonalization and the absence of intimacy emerged 
with telemedicine use [20, 24, 27, 29, 30, 33, 34, 36, 38, 
42].

Acceptability and satisfaction
Nine papers highlighted the issues of acceptability and 
satisfaction [20, 27, 29, 30, 33, 34, 36, 38, 42]. Healthcare 
providers and patients refusing the concept of telemedi-
cine encounters [22, 27, 30] and uncertainty and appre-
hension about telemedicine visits were also reported as 
a major barrier especially when they are unfamiliar with 
the technology [36, 42]. An Indian study showed that 34% 
of patients using telemedicine services were generally less 
satisfied [38]. Acceptance was variable between special-
ties; in Ohlstein et al. study [29], the acceptance rate was 
higher among plastic surgery patients compared to oto-
laryngology patients. In the De Simone et  al. study, the 
patients’ compliance with telecardiology programs was 
low [20]. Patients and healthcare providers favored in-
person visits over telemedicine encounters and only 33% 
of patients and 36% of physicians would continue using 
telemedicine when the pandemic is over [33, 34].
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Discussion
Before the COVID-19 pandemic, telemedicine adoption 
was low and the idea of undergoing health visits via a 
virtual platform was not plausible for neither healthcare 
providers nor patients [44]. The swift upsurge in COVID-
19 cases and worldwide lockdowns urged the use of 
telemedicine as an alternative to in-person visits [8]. 
However, the prodigious shift towards telemedicine use 
revealed many shortcomings to a supposedly ideal resort 
during times of total lockdown. The primary objective of 
this review was aimed at addressing the challenges and 
barriers in the way of successfully implementing tele-
medicine. The secondary objective was to propose solu-
tions and provide recommendations that could improve 
telemedicine usage during the COVID-19 pandemic and 
beyond. Although the included studies mainly focused on 
barriers, many solutions were suggested.

In comparison to other systematic reviews assessing 
telemedicine, this review reported similar barriers to 
existing and previous literature. For example Khoush-
ranejad et al. [45] shared the same challenges and barri-
ers of this study. However, these barriers varied in order; 
While technical aspects were the most reported barrier 
in our review, acceptance of technology was the most 
cited challenge in the aforementioned study. In another 
study the slow internet speed—which falls under the 
technical aspects- was the most cited barrier followed by 
skepticism and lack of acceptance in addition to lack of 
laws and regulations [46]. In contrast, acceptability and 
satisfaction was the least reported barrier in our review 
with only 9 citations [20, 27, 29, 30, 33, 34, 36, 38, 42]. 
This dispersion in reports of barriers might be explained 
by a cause-effect relationship between these barriers. For 
example a slow internet connection or inadequate train-
ing might be an influencing factor behind refusing utili-
zation of telehealth services in lieu of in-person visits.

With regards to technical difficulties faced during 
practice, developing countries and rural areas lacked the 
internet speed needed for synchronous videoconferenc-
ing [6]. This necessitates the support of governments 
by increasing the bandwidth of internet networks and 
the installment of higher generations of network tech-
nologies. Poor infrastructure was a significant hassle in 
developing countries, which calls for national efforts to 
provide the adequate strategy, planning, and provision of 
resources to maintain a solid groundwork for delivery of 
virtual consultations without interruptions or delays [6]. 
Before each online consultation, the patient and the pro-
vider should be advised to check the functioning of the 
camera, the microphone, and the internet connectivity to 
prevent any latency in communication. An IT technician 
is indispensable should any issue arise. Choosing a stand-
ard platform for all consultations, preferably ones that 

patients are familiar with and are comfortable navigating 
through could help surmount the process of download-
ing and registering on a new platform. This approach 
has previously proven efficient [47], where a pre-made 
handout containing a set of guidelines about setting and 
preparing for a telemedicine visit can be used to ease the 
difficulties faced by patients using the technology.

While developing countries struggle the most with 
infrastructure and resources, developed countries face 
more difficulties with legal issues like patient privacy [6]. 
No legal framework exists to guide the use and advocate 
for the expansion of telemedicine [39, 48]. In a study from 
Brazil, physicians said they wanted regulations to provide 
teleconsultations [39]. Regarding informed consent, it is 
recommended to educate the patient about the risks and 
benefits of teleconsultation before starting. In the USA, 
due to the high demand for telemedicine, the Secretary of 
Health and Human Services issued a letter protecting all 
healthcare providers from medical liability [49]. Outside 
the COVID-19 pandemic, the medical liability outline 
is unclear. Setting well-formed legislation would permit 
all parties, namely healthcare providers, patients, and 
platforms, to recognize their responsibilities and pro-
tect them from exploitation. Regarding reimbursement, 
the CMS and insurance companies in the USA cover 
telemedicine visits, an approach similar to that followed 
in Germany [50]. However, this is not the case univer-
sally [19, 20, 28, 39]. Nationwide legislations are neces-
sary to cover the expenses of telemedicine should its use 
be widespread. Whilst physical examination consisted 
mainly of inspection in some specialties like dermatology, 
it was impractical when the physician needed to use an 
ophthalmoscope or laryngoscope. Therefore, technology 
should be adapted to compensate for the loss of physical 
factors and instructions should be set to discern whether 
an in-person visit cannot be deferred, preventing inap-
propriate diagnoses, referrals, and waste of resources.

Despite the added contribution to physical findings 
by patient-assisted maneuvers [51], this field is still 
understudied for practicality and effectiveness taking 
into consideration that it is governed by several extra-
neous factors like patient’s literacy and abilities, quality 
of images and videos [19], and the provider’s expertise. 
Examination through a virtual platform is not appropri-
ate in cases of emergency and high-risk conditions [21, 
23]. Rather, it is advised that telemedicine can be used as 
a screening tool to triage patients or for follow-up [21, 
28, 37]. A comprehensive physical examination is essen-
tial for telemedicine to be reimbursed after the pandemic 
[51]. Many older patients are hesitant to use telemedi-
cine services because they are unfamiliar and lack the 
technical skills to undertake a virtual consultation. In 
addition, some adults do not have access to the internet 



Page 19 of 21Ftouni et al. BMC Medical Informatics and Decision Making          (2022) 22:207  

or even telecommunication devices. Consequently, edu-
cation is demanded for seniors to guide them about 
the use of the technology and its benefit to them. User-
friendly applications would also lessen the difficul-
ties of usage [6]. People living with disabilities should 
always have assistance to receive a quality of care that 
is level with the rest of the population. Racial and eth-
nic minorities should also be taken into account as they 
have a greater need for healthcare and have less access 
to telemedicine [52]. Training both healthcare provid-
ers and patients is paramount to an efficacious telemedi-
cine encounter. It aims towards increasing their skill set, 
enhancing their abilities, and boosting their confidence 
during virtual encounters [6]. Such training may be given 
by providers accustomed to using the technology who 
can arrange training for the inexperienced ones. In aca-
demic programs, the incorporation of training in well-
structured curriculums would increase the readiness of 
reluctant providers to adopt telemedicine services [26].

Concerning the doctor-patient relationship, an attitude 
of professionalism should be affirmed while maintaining 
eye contact and ensuring a welcoming environment for 
the patients, who will feel more comfortable expressing 
their concerns. Both physicians and patients must keep 
interruptions from the environment at a minimum. They 
should also check the appropriateness of the setting of 
the meeting, such as sitting in a well-lit room, adjusting 
the camera position, and for patients, wearing comfort-
able clothing would ensure a smoother examination [53, 
54]. Yet, an essential component of the visits is still lack-
ing virtually, namely the body language which helps in 
deciphering patients’ reactions when learning about their 
diagnosis, plan of management, or prognosis [41, 42]. 
The gap in understanding patients’ concerns and feelings 
might lead patients and healthcare providers to refrain 
from using telemedicine. Lastly, some patients are una-
ware of telemedicine as an alternative for real-time visits 
which creates an additional barrier [55].

Concerning satisfaction of patients and healthcare pro-
viders with telemedicine, multiple studies showed no 
difference in overall satisfaction between  virtual and in-
person visits [56, 57].We believe that patients and health-
care providers’ reluctance towards using telemedicine 
stems from the barriers revolving around it. Tackling each 
barrier at a time would ease the hesitancy and increase the 
likelihood of accepting and adopting telemedicine over 
time. Further challenges that should not be missed namely 
environmental factors including the effects of telemedi-
cine on climate change where telemedicine participated in 
decreasing carbon emissions by reducing transport emis-
sions [58, 59]. However, other critics argue that the elec-
tronic waste generated by telemedicine might pose health 
hazards as well as environmental pollution [60].

Strengths and limitations
This review has various strengths and limitations. There 
is little research particularly systematic reviews examin-
ing telemedicine in COVID-19. Despite the presence of 
other systematic reviews, this study is the most compre-
hensive. In addition, to ensure an exhaustive literature 
review, seven databases were used.

Regarding limitations, studies published in languages 
other than English were excluded. Moreover, grey liter-
ature and unpublished papers were not searched which 
might have led to missing some relevant studies. Further-
more, included studies were mostly qualitative which lack 
more objective quantitative evidence and the fact that the 
literature is expanding at a rapid rate makes the evidence 
evolving and changing over time.

Conclusion
Telemedicine is a relatively innovative technology 
employed during the pandemic. Barriers to its widespread 
use exist and were more pronounced during the COVID-
19 pandemic, including technical aspects, privacy, data 
confidentiality and reimbursement, physical examination 
and diagnostics, special populations challenges, training 
of healthcare providers and patients, doctor-patient rela-
tionship, and acceptability. Various stakeholders should 
implement proposed solutions to overcome the difficul-
ties during health crises and beyond.
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