
DEGREE PROJECT

University West
Department of Economics and Informatics

COVID-19 and its effect on telemedicine 
usage globally: a scoping review

Lina Lundin

Master thesis, 15 hp

Degree project in informatics

Spring semester 2021

Supervisor: Maria Spante

Examiner: Helena Vallo Hult



DEGREE PROJECT

COVID-19 and its effect on telemedicine usage globally: 
a scoping review

Lina Lundin

Abstract

In March 2020, COVID-19 was announced as a pandemic, and the whole world was 

affected. Lockdown and restrictions happened in several nations, and populations were 

told to keep their distance and avoid public places such as clinics and hospitals. Nation 

after nation started to implement or increase telemedicine usage to continue providing 

healthcare. In South Korea, telemedicine was prohibited before the pandemic but is now 

temporarily allowed. In the USA, telemedicine has increased its usage by 4000% at NYU 

Langone Health. However, there have been benefits such as easy accessibility, cost-

effectiveness, efficiency, and barriers such as technical issues, limited access, and low 

experience with technology. It has affected several populations such as the elderly, 

younger, low-income, and people living in rural areas. In this scoping review, COVID-

19s impact telemedicine usage will be investigated as well as its benefits and barriers.
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1 Introduction

In March 2020, the World Health Organization (WHO, 2020) announced the COVID-

19 outbreak as a pandemic. By then, the world had more than 20.000 confirmed cases 

and 1000 deaths in Europe. Today, as this study has been conducted, more than 158 

million confirmed cases and over 3.2 million deaths worldwide (WHO, 2020).

Since the beginning of the pandemic, Digital Health technologies have been 

implemented and increased their usage. Telemedicine is a part of the concept of Digital 

Health. Telemedicine uses information- and communication technologies (ICT) 

involving technologies to treat, evaluate and diagnose patients from a distance through 

consultations and appointments via phone and video call (Gillman-Wells, Sankar & 

Vadodaria, 2020). This paper aims to investigate how COVID-19 has affected the 

usage of telemedicine by doing a scoping review. This scoping review will provide an 

overview of available research and better understand how telemedicine usage has been 

affected. A scoping review is the chosen method in this study because the findings will 

provide possible differences or indifferences between nations and their challenges. All 

this to distribute the findings in a detailed way for possible practitioners who might 

find the study valuable and helpful and identify any gaps that could be considered for 

future research.

1.1 Telemedicine
Distanced healthcare, as in a patient and a healthcare professional being in different 

locations, has been around for many years. They went from using smoke signals to 

warn about diseases in the villages (Ramos, 2019) to monitor people's health and give 

medical help through a phone call. In the 19th century, Julius Herisson, an inventor of 

a sphygmomanometer (a blood pressure measuring apparatus), realized that seeing a 

patient face-to-face is unnecessary for diagnosis (Ramos. 2019). Telemedicine has 

nearly been around since the invention of the telephone (Ramos, 2019) and had its first 
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introduction in the early 20th century. It has evolved ever since to provide more 

efficient and effective healthcare (Gillman-Wells, Sankar & Vadodaria, 2020). 

Telemedicine is defined as electronic medical data being transferred by video, sounds, 

images, and patient records through ICTs such as the Internet, intranet, and satellites, 

to mention a few, but can be as simple as healthcare professionals discussing over the 

regular telephone line (Ramos, 2019). The first use of telecardiology happened in 1903 

when ECG (electrocardiograph) was sent from hospitals to laboratories. When 

broadcasting was developed in the first part of the 20th century, radio communications 

were applied to medicine (Ramos, 2019).

1.2 Telemedicine prior COVID-19
In the USA, telemedicine has been around for an extended time. Its usage has increased 

between 2005 and 2017, primarily within mental health, between 2016 and 2017. The 

usage has been infrequent within the health system before the pandemic and not 

implemented in primary care or other specialty fields. Telemedicine has not been a 

priority as most people have not seen it as effective as face-to-face consultation 

(Seivert & Badowski, 2021). 

In the EU, the development of telemedicine was limited due to regulations. One barrier 

was the lack of interest from both physicians and patients, as many of them were 

comfortable with how things were and did not want any changes. The lack of consistent 

reimbursement for telemedicine services was also considered a barrier. Another barrier 

was the belief that implementing telemedicine would only benefit populations living 

in rural areas (Seivert & Badowski, 2021). 

When COVID-19 was announced as a pandemic, the spread of the virus had only just 

begun, and countries started to get increased confirmed cases as well as confirmed 

deaths, and the healthcare started to suffer. Countries put themselves into lockdown, 

following restrictions and preventing people from visiting hospitals and healthcare 

clinics as a method to prevent the virus from spreading. Instead, the usage and 

implementation of telemedicine increased worldwide as a way to fight the virus and 
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reduce exposure (Anthony Jnr, 2020). The world has been in the situation together; 

however, the pandemic and telemedicine usage management may differ between 

nations.

1.3 COVID-19
COVID-19 is viral pneumonia with its first outbreak in Wuhan, China, in December 

2019. It was identified as coronavirus and designated as SARS-CoV-2 (Rathore & 

Ghosh, 2020). Most people infected with the virus can experience a mild to moderate 

respiratory illness, while others may experience a more severe illness requiring 

hospital treatment. Some common symptoms include fever, tiredness, and coughing, 

while some may not have any symptoms at all. Some may have more severe symptoms, 

such as difficulty breathing and chest pain, which require medical help (WHO, 2021). 

People aged 60 or older are considered high-risk patients as well as those with 

underlying health conditions. Underlying health conditions such as diabetes, 

hypertension, cancer, cardiovascular disease, or chronic lung disease are considered 

high-risk factors for severe illness from COVID-19 (Jordan, Adab & Cheng, 2020).

As of today, May 11th, 2021, when this study was conducted, WHO (2021) reported 

the total number of confirmed cases in the regions. Americas is the region with most 

cases and Western Pacific with minor cases:

Confirmed cases per region on May 11th, 2021. (WHO, 2021).

Region Confirmed cases

Americas

Europe

South-East Asia

Eastern Mediterranean

63,848,602

52,914,444

26,289,943

9,500,567

Africa 3,362,371

Western Pacific 2,634,853
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2 Methodology

The purpose of this study is to investigate how COVID-19 has affected telemedicine 

usage by conducting a scoping review. The methodological steps of a scoping review 

are nearly the same as a systematic review, such as being transparent, systematic, and 

replicable (Grant & Booth, 2009). The objective of a scoping review is usually broader, 

and the purpose is to summarize and get an overview of available literature and 

ongoing research about a topic (Weeks & Strudsholm, 2008). The research question in 

a scoping review can be broader than a systematic review to identify areas and gaps 

that need further research. There are four common reasons why a scoping review can 

be undertaken (Arksey & O'Malley 2005):

1. It is investigating the range and nature of research activity. A rapid review 

might not provide or describe the research findings in detail.

2. It is providing a preliminary mapping of the available literature to determine 

whether a full systematic review can be conducted or not.

3. To summarize available literature in a more detailed way to distribute the 

conducted research findings to policymakers, consumers, and practitioners.

4. To identify possible gaps in the available literature. This type of study takes a 

step further by drawing conclusions on the available literature, distributing and 

summarizing the research findings, and identifying the relevance of going 

further and conducting a systematic review.

A scoping review is the chosen method in this study because of its possibilities to have 

a broad research question, investigate and summarize the available literature and 

studies in detail. This study will provide practitioners with valuable information about 

an ongoing world crisis and present what has happened globally.

According to Arksey & O'Malley (2005), a scoping review follow five steps:
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1. Identifying the research question

The research question can be broad, open, and investigative and may identify a 

problem area.

In this step, the purpose was, firstly, to identify what to investigate. The subject 

itself had already been decided since COVID-19 is something we are facing now, 

and the interest in finding out how it has affected us has been of interest for a while. 

Therefore, the subject was to involve COVID-19 within this study. Identifying the 

research questions was done by doing some general search around different 

databases, whereas telemedicine usage was presented as the primary method for 

healthcare.

2. Identifying relevant studies through databases

Searching for relevant studies can take place in databases, web pages, and journals.

In this step, the purpose was to find the relevant studies and literature for the aim 

and topic of this study. Searching took place in five databases: 

PubMed/MEDLINE, IEEE, Scopus, Web of Science, and CINAHL.

3. Select studies following the inclusion and exclusion criteria

This is done based on the inclusion and exclusion criteria and without a quality 

assessment of the studies.

In this step, the selected studies were based on inclusion and exclusion criteria. 

Several studies were found (see figure 1). The main criteria were decided during 

the search. The inclusion and exclusion criteria can be found in figure 2. 

4. Mapping and organizing the data (flowchart, tables, diagrams)

The collected studies are sorted and categorized. They can be grouped into 

different headings such as author, publishing year, purpose, and method.
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The collected studies and literature were sorted and categorized into the following 

headings: aim, method, publishing year, country, and region (see attachments, 

figure 5). Later on, it was also sorted into two separate tables (see figures 3 and 4), 

based on what country and region the selected studies had been conducted in.

 

5. Collate, summarize and report the findings

The results of the studies are summarized, discussed, and conclusions may show 

future suggestions.

Firstly, the results were divided into three main sections telemedicine, benefits, 

drawbacks, and barriers. To make the results more detailed, they were divided 

into regions underneath every main section. By the end of the three main sections, 

a table summarization was done to present the results visually.

2.1 Research question
The following question will be investigated in this review:

RQ: How have COVID-19 affected the usage of telemedicine technologies?

2.2 Search strategy
Five databases were used to search relevant studies: PubMed/MEDLINE, IEEE, 

Scopus, Web of Science, and CINAHL. The following search terms were used "covid-

19 telemedicine" and (covid-19 OR coronavirus) AND "telemedicine us*." A total of 

365 articles were found by using these search terms. The search and conducting of 

relevant studies were carried out between the 26th and 28th of April 2021.
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Figure 1. Flowchart showing the selection process.

2.3 Inclusion and exclusion criteria
The total of 365 articles was narrowed down by specifying the inclusion and exclusion 

criteria. One hundred fifty-six articles were removed for not fulfilling the inclusion 

criteria by using the filter function in the databases. The inclusion criteria included 

peer-reviewed articles, perspective, and commentary articles, reviews, reports, and 

conference proceedings written in the English language, with full text available and 

Records identified through 
database searching (n = 365)

PubMed/MEDLINE (n = 120)
Scopus (n = 106)

IEEE (n = 3)
CINAHL (n = 43)

Web of Science (n = 93)

Records removed before 
screening:

Not fulfilling the inclusion criteria 
by using the filter function in the 

databases (n = 156)

Duplicate records removed
 (n = 112)

Records screened
(n = 97) Records excluded for not being 

relevant for the aim/RQs of this 
study (n = 45)

Full text articles assessed for 
eligibility (n = 52)

Records excluded: (n = 2)

Studies included (n = 50)

Identification of studies via databases 
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published between 2020 and 2021. A total of 112 articles were removed because of 

duplicates. 

Figure 2. Inclusion and exclusion criteria.

2.4 Data extraction
Another 45 articles were excluded for not being relevant for the aim of this study, 

while two articles were removed for not being relevant regarding the usage of 

telemedicine.  A total of 50 articles were selected (see attachments) after the screening, 

based on the search strategy and criteria. The studies were screened once again and 

coded by nations and regions. This was done to see if there is a global spread of the 

studies. Forty-six studies were conducted in specific nations and regions, while four 

studies were conducted globally involving several countries and regions. These have 

been identified and coded as multicountry (see figure 3). Furthermore, figure 4 is 

showing all the identified regions and how many studies were conducted in that region. 

The region multiregional refers to four studies that were conducted over several 

regions or nations. The literature was later on screened again, and this time the 

following categories were identified, telemedicine, benefits, drawbacks, and barriers.

Inclusion Exclusion

Studies published in 2020-2021

Studies in English language

Full text/free full text

Peer-reviewed 

Studies published before 2020

Studies in other languages

Pay for access/full text not available

None peer-reviewed
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Figure 3. Identified nations and the articles published in the specific nation.

Figure 4. Identified regions and the articles published in the specific region.

2.5 Ethical approach
Systematic reviews do not collect sensitive, confidential, or deeply personal 

information from participants; this is usually something primary researchers do. 

However, systematic reviews have become a big part of influencing policy, practice, 

further research, and public perception (Suri, 2019); this includes scoping reviews. 
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The ethical approach in this review is regarded as teleological and interpretive, to 

purposely give a holistic view and understanding (Suri, 2019). An interpretive 

approach focuses more on the individuals and the human experiences (Cohen, Manion 

& Morrison, 2007) and the perceptions from diverse groups in the selected literature 

(Suri, 2019). The primary focus is to understand the individuals through their actions, 

thoughts, and perspectives during complex situations (Cohen, Manion & Morrison, 

2007) and is based on a real-world phenomenon (Scotland, 2012).

3 Findings

In this section of this review, the findings will be presented. The following three 

categories were identified during the screening: telemedicine, benefits, drawbacks, and 

barriers. Furthermore, the results will be divided into the identified regions known 

and defined as the WHO member states (WHO, 2021). Every section includes 

identified themes within the region. Figure 5 shows a summarization of the identified 

nations and their regions; these are involved in this review.

Figure 5. Summarization: all nations and regions involved in this review.
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3.1 Telemedicine
Healthcare systems have been forced into implementing telemedicine (Dubin et al., 

2020), and the application of telemedicine has increased since the outbreak of COVID-

19 to offer support and help regarding social distancing and quarantine (O'Kelly et al., 

2020). O'Kelly et al. (2020) reported that the usage had increased globally among all 

the participating urologists; however, half of them reported an increase of at least 

200%. Dubin et al. (2020) reported that New York University (NYU Langone Health) 

had increased their telemedicine usage by 4000% during the pandemic. Telemedicine 

usage increased both in nations familiar with telemedicine and nations with minimum 

to no telemedicine experience (Hassan et al., 2020). COVID-19 changes the routines 

within healthcare (Santonicola et al., 2021) the causes high pressure on hospitals and 

healthcare professionals (Qiu et al., 2020). 

3.1.1 Americas

3.1.1.1 Implementation
Nascimento et al. (2020) conducted a study in Brazil, where a multimodal telemedicine 

support system was implemented in March 2020. Mobile phones, computers, or tablets 

could be used with this telemedicine system. Its functions involved telemonitoring of 

patients with confirmed or suspected COVID-19, patients who are considered high-

risk, and phone monitoring of the virus's progression, isolation, and treatment of 

patients. Teleconsultation was another function available through the system 

(Nascimento et al. 2020). The system had been accessed 390 930 times in 60 days, and 

the teleconsultation function had been used 144 955 times. Fifty-two thousand one 

hundred fifty-five people used the system to schedule a teleconsultation where the 

majority was between the ages 25-34. Although telemedicine technologies are being 

adopted more within the healthcare sector, telemedicine was not used among cancer 

patients in Brazil, according to Mahl et al. (2020). Kannampallil & Ma (2020) argues 

that telemedicine should be developed to be digitally translucent and create digital 

features that support the interaction and relationship between the patient and healthcare 

professional. Digital translucence in telemedicine increases and should be taken to the 

next level by developing remote monitoring through mobile phones. Today, mobile 
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phones can track physiological and physical activities such as sleep, heart rate, and 

steps, capture patients' general data, and integrate it with electronic health records 

(Kannampallil & Ma, 2020). 

The Vanderbilt University Medical Center (VUMC) in Tennessee, USA, rapidly 

implemented video-based telemedicine in their Epic-based electronic health record 

system (Moran et al., 2020). Providers could access it by launching Zoom through the 

system. Patients launched Zoom from a web-based, HIPAA-compliant portal. This 

portal also included information about COVID-19, appointments, laboratory data, and 

results. Healthcare professionals and patients could interact by computer, smartphone, 

or tablet (Moran et al., 2020).

3.1.1.2 Increased usage

Chu et al. (2021) found that telemedicine usage has increased in rural, less rural, and 

urban parts of Northern Ontario, Canada. It has been a challenge for patients with 

chronic illnesses and older adults in these areas. The usage increased rapidly among 

the elderly and older adults (Chu et al., 2021). The Centers for Medicare & Medicaid 

Services had 13 000 telemedicine appointments per week before the pandemic, while 

in May 2020, that number exceeded 1.7 million appointments per week. Many 

practices consider expanding their telemedicine usage and further use after the 

pandemic (Mackowiak, 2021). Health systems have expanded telemedicine usage for 

HIV care in the USA, and it has increased over the past decade. A patient case was 

presented in the study by Mgbako et al. (2020). This patient, who had uncontrolled 

HIV, feared going out in public and compromising her health and immune status as 

COVID-19 is spreading. She used telemedicine, particularly video consultation, but 

had some difficulties with the method, such as internet connection and a problem with 

the interface. Therefore, she had to switch to the telephone to continue her 

appointment. From the healthcare professional's perspective, she seemed 

overwhelmed by the situation, which could harm the doctors' possibility of building 

rapport (Mgbako et al., 2020).
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New York University Langone Health (NYULH) is an extensive academic healthcare 

system in New York City. This system involves 8077 healthcare providers across four 

hospitals and nearly 500 ambulatory locations, in which all are connected to one single 

electronic health record (EHR). Before the pandemic, NYULH implemented 

telemedicine in 25 different locations (Mann et al., 2020; Chunara et al., 2021; 

Feldman et al., 2021). It was reported that 140 184 patients visited NYULH in 2020 

compared to 354 138 patients in 2019. The visits decreased with the beginning of the 

pandemic. Telemedicine usage had increased from 0,25% to 64,4% between 2019 and 

2020 (Chunara et al., 2021). 

Athletic trainers (ATs) are certified healthcare professionals are working together with 

physicians to provide care and treatment to several patient populations such as work, 

life, and sport. 611 ATs participated in the study conducted by Winkelmann & Games 

(2020). During the pandemic, most ATs continued working as usual, but 20% reported 

that they could not work at all. The participants reported mental health such as sadness, 

depression, and anxiety increasing since the pandemic and uncertainty regarding the 

future. Two hundred fifty-one participants began providing telemedicine appointments 

such as teleconsultations, video consultations, emails, and text messages (Winkelmann 

& Games, 2020).

3.1.1.3 Solution
Telemedicine forces patients and healthcare professionals to interact through 

telemedicine appointments in the USA (Mann et al., 2020). It has transformed into an 

essential way of receiving and giving care during the pandemic; it has been described 

as ten years of change in one week (Kannampallil & Ma, 2020). Mackowiak (2021) 

argues that telemedicine usage such as remote consultations has enabled clinicians to 

keep caring for patients during the pandemic. Telemedicine is now considered the 

norm as it is rapidly increasing in the USA. It is a straightforward method with its 

purpose to deliver care for patients by distance. Telemedicine became, almost 

overnight, the solution to fight the spread of COVID-19 and still deliver care to patients 

(Fero, Zaila & Shirk, 2021). Work practices all over the USA are in transformation 

because of COVID-19 and telemedicine (Mann et al., 2020). Well-integrated health 

tools can manage and deliver care to thousands of people over a short duration of time. 



COVID-19 and its effect on telemedicine usage globally: a scoping review

14

Telemedicine is forcing interaction through teleconsultations and video consultations 

(Mann et al., 2020). In a survey conducted by Bunnell et al. (2020), mental health 

providers focused on their use of telemedicine. A total of 177 participants in the study 

are registered as providers on Doxy.me, an external platform and healthcare service, 

which can be used on computers, phones, and tablets. The mental health providers 

include psychologists, mental health counselors, social workers, primary care 

providers, psychiatrists, and health coaches (Bunnell et al., 2020). 

Mills et al. (2020) reported that telemedicine had been considered a suitable option in 

wound care for healthcare professionals to manage patients. The availability of 

photography and video-based communication is close to being the same as face-to-

face consultations in this situation. With video consultations, healthcare professionals 

can see the wound visually and receive the necessary information from the patient 

regarding the wound to give medical help. However, it may not be suitable for complex 

wounds (Mills et al., 2020).

3.1.1.4 Experience

Metzger et al. (2021) conducted two surveys in the USA. One pre-COVID, where the 

participants were those with little to no experience with telemedicine, and one post-

COVID, had experienced at least one appointment. Fifty-seven participated in the pre-

COVID survey, and 123 participated in the post-COVID. Both caregivers and families 

participated. Caregivers reported that they interact with and use technology, the 

Internet, and video chats daily, but only 26% had heard of telemedicine. 84% indicated 

that face-to-face consultations are essential, but most were interested in using 

telemedicine (Metzger et al., 2021).

Sclafani et al. (2021) surveyed participants in the USA for their study four times in 

one year. April, May, June, and August. They were asked to describe the features of 

in-person and telemedicine appointments. All the participants reported that they used 

telemedicine at least once during the pandemic. However, telemedicine usage before 

the pandemic was uncommon among the participants. Less than 20% of the physicians 

reported difficulties with telemedicine connections from patients and physicians 

(Sclafani et al., 2021).
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Shah & Badaway (2021) found that telemedicine within the pediatric specialty is equal 

to in-person visits and might, occasionally, be more beneficial in the USA. Eight health 

conditions were assessed in this review: asthma, obesity, otitis media, mental health 

conditions, skin conditions, ADHD, type 1 diabetes, and cystic fibrosis-related 

pancreatic insufficiency. According to Schweiberger et al. (2020), it has been reported 

that telemedicine was most commonly used within mental health and skin/soft tissue-

related diagnoses. Telemedicine can provide an alternative to in-person appointments 

(Shah & Badaway, 2021).

3.1.2 Europe

3.1.2.1 Implementation
The urology department in France had to delay non-urgent consultations and postpone 

non-urgent surgery when COVID-19 hit France due to the coronavirus being highly 

contagious (Pinar et al., 2020). French urologists urgently set up teleconsultations' 

facilities to catch up with the delayed and postponed consultations and give the patients 

the best possible help and care without compromising their health and safety (Pinar et 

al., 2020).

Health authorities in Malta started monitoring the virus before it reached Europe. With 

nearly a population of 500.000 with two leading government hospitals, health 

authorities brought together an expert team as the virus hit Italy and started to get 

closer to Malta (Cassar et al., 2021). This team, called the Community COVID-19 

Initial Assessment team (CCIAT), involved experienced doctors with different 

medical backgrounds. They were supposed to organize the surveillance, diagnose, and 

assess the population risk to ensure that all available resources were used effectively 

and efficiently (Cassar et al., 2021). They aimed to relieve the burden on the leading 

hospitals and reassure patients by giving early medical guidance and advice if 

necessary. (Cassar et al., 2021). A teleworking system was set up and made available 

to the CCIAT. This system was based on telecommunications, emails, and a shared 
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database that supported easy, real-time access and traceability data for the CCIAT 

(Cassar et al., 2021).

Santonicola et al. (2021) conducted a study regarding telemedicine and liver 

transplants in the era of COVID-19 in the Salerno province, Southern Italy. As the 

lungs are the primary mentioned organ affected by SARS-CoV-2, they have found 

liver injuries and liver dysfunction in patients with SARS-CoV-2. COVID-19 forced 

doctors and nurses in several regions in Italy to adjust to the situation and adapt to 

telecommunications. Only a few hospitals in Italy provided telemedicine services 

(Santonicola et al., 2021).  

3.1.2.2 Increased usage and experience
In Israel, one hundred sixty-nine pediatricians participated in the study conducted by 

Grossman et al. (2020), and nearly half of them used telemedicine before the 

pandemic. The usage increased rapidly during the pandemic, and it is predicted that 

telemedicine usage will continue after the pandemic but will decrease significantly 

(Grossman et al., 2020).

In Austria, Kletečka-Pulker et al. (2021) conducted a study with 1000 participants. The 

age range was between age 16 to 60 years or older, with 29% being 60 years or older. 

Nearly half of the participants had used consultations of any kind, telemedicine, or a 

regular physical meeting, at the beginning of the pandemic. The older generation was 

among the ones who consulted a doctor more frequently and were more satisfied with 

teleconsultations and video consultations than the younger generation. Those between 

45-59 and 60 years or older felt more understood by the doctors than those under 45. 

The overall picture of telemedicine usage has been positive in Austria (Kletečka-

Pulker et al., 2021).

3.1.2.3 Lockdowns and restrictions
As a lockdown occurred in Italy, face-to-face consultations and outpatient visits to 

hospitals were ruled out, and telemedicine was recommended as a first-choice way to 

receive healthcare (Santonicola et al., 2021). Patients with liver transplants were 

contacted through telecommunications for follow-up. Both teleconsultations and 
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remote consultations were offered. Healthcare professionals also used 

telecommunications for sharing information regarding COVID-19,  symptoms to be 

aware of, and what to do in case of emergency. Healthcare professionals could, through 

telemedicine, keep track of patients' well-being, those who might need a physical 

examination, or admission to the hospital for treatment (Santonicola et al., 2021). 

Health authorities in Israel have been pushing for the population to use telemedicine 

for medical help and treatment as restrictions such as staying home, avoiding public 

places and hospitals took place (Snapiri et al., 2020). Telemedicine usage has been 

expanding in oncology in Israel (Hasson et al., 2021), and the daily use of telemedicine 

technologies increased in pediatrics during the first lockdown period (Grossman et al., 

2020). 

When the UK imposed a lockdown in March 2020, it was forbidden for citizens to 

leave their homes unless it was for important reasons. Face-to-face consultations were 

discouraged unless necessary, and virtual/remote consultations got more 

recommended (Bidmead & Marshall, 2020).

3.1.3 South-East Asia

3.1.3.1 Implementation
In Indonesia, telemedicine usage, especially online consultations, started to increase 

slowly before the pandemic. Face-to-face consultations were considered a traditional 

method for getting medical help (Wijaya, Paramitha & Pinzon, 2020). Projects within 

telemedicine have been run in Bangladesh before the COVID-19 outbreak, but new 

infrastructures have been developed during the pandemic. Healthcare services are 

available among several platforms such as Facebook and Skype and a regular 

telephone (Chowdhury, Sunna & Ahmed, 2020). In India, telemedicine practices have 

been applied in several specialties such as endocrinology, oncology, and 

ophthalmology, as face-to-face consultations have been restricted due to the pandemic 

(Iyengar, Jain & Vaishya, 2020).
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3.1.3.2 Necessity
In India and Bangladesh, telemedicine has been revolutionizing and essential (Iyengar, 

Jain & Vaishya 2020; Chowdhury, Sunna & Ahmed, 2020). It has gone from being an 

optional solution to an essential one (Chowdhury, Sunna & Ahmed, 2020). The 

pandemic was the push that telemedicine implementation needed in Indonesia, 

especially regarding patients with chronic neurological diseases and high-risk patients 

with hypertension, diabetes, stroke, and cardiovascular diagnoses who are considered 

more vulnerable (Wijaya, Paramitha & Pinzon, 2020).

3.1.4 Eastern Mediterranean

3.1.4.1 Implementation and increased usage
New regulations on telemedicine usage in Saudi Arabia were published in June 2019, 

providing a foundation for implementing video consultations. Since then, the usage 

has increased (Abdel Nasser et al., 2021).  As COVID-19 reached Saudi Arabia in 

March 2020, people were afraid of visiting hospitals due to the transmission of the 

virus. Therefore, telemedicine has been a practical solution to screen patients with 

COVID-19 and non-infected patients with less urgent or acute conditions, diseases, 

and illnesses. Teleconsultations have become the primary method in Saudi Arabia 

(Abdel Nasser et al., 2021).

3.1.4.2 Lockdowns, curfews, and restrictions
The virus started spreading in March 2020 due to an outbreak of the virus during a 

wedding in Jordan. Restrictions such as social distancing took place, all national and 

international travel was suspended, and a national curfew was ordered (Odeh et al., 

2020). During the curfew, all hospitals were advised only to receive acute cases. In 

emergency cases, patients had to call national emergency services to have an 

ambulance dispatched (Odeh et al., 2020). Odeh et al. (2020) conducted a study based 

in Jordan, focusing on children between 1-21 years old with type 1 diabetes and their 

parent's perspective. Since patients with diabetes are considered vulnerable and at a 

high risk of getting severe symptoms if contracting COVID-19, children tend to get 

milder to no symptoms than adults (Odeh et al., 2020). Jordan is considered a middle-

income country and has limited resources. In this case, it has been a challenge to 
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provide healthcare among those with T1D (type 1 diabetes) when living in lockdown 

and with a national curfew. Telemedicine was mainly used to share information with 

the patients regarding the pandemic and announce pediatric patients with T1D who 

were affected by COVID-19. Telemedicine was not used to replace planned 

appointments as the infrastructure for such service was not available; it was used, 

together with social media, to guide patients and assist them (Odeh et al., 2020).

3.1.5 Western Pacific

3.1.5.1 Solution
In China, the pandemic is causing a challenge for patients with chronic diseases, 

inflammatory bowel disease (IBD) (Qiu et al., 2020), and chronic kidney disease 

(CKD) (Chen et al., 2020). Patients with IBD need close monitoring and therapy (Qiu 

et al., 2020), as patients with CKD need specialized management, such as regular 

examinations and lab tests (Chen et al., 2020). Telemedicine has, therefore, become 

the solution as patients are afraid of contracting the virus when leaving their homes or 

meeting other people. Telemedicine is a solution for infectious diseases (Kim et al., 

2020).

3.1.5.2 Effective
A study was conducted by Tamura et al. (2020) in Japan regarding patients with 

Pulmonary Hypertension (PH). PH is a rare disease that reduces pulmonary 

circulation. Patients with the disease have a high risk of mortality and must reduce the 

risk of getting infected, as COVID-19 can cause thrombosis and pulmonary circulation 

disorders (Tamura et al., 2020). The way of reducing the risk of being infected is to 

change lifestyle and habits. In this case, telemedicine is beneficial and expected to be 

an effective way for patients with PH to get medical help still while avoiding the risk 

of getting infected. The daily life of patients with PH had changed since the outbreak 

of the virus. Patients avoided going out and paying more attention to any symptoms 

(Tamura et al., 2020). Telemedicine practices are considered a meaningful, efficient 

use of medical resources, patient management, and infection spread in South Korea 

(Kim et al., 2020).
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3.1.5.3 New ways to provide care
While in South Korea, the COVID-19 outbreak led to a shortage of space in hospitals, 

medical staff and institutions, and the management of patients. Healthcare providers 

were looking for new ways to provide patients with the care they need, especially 

during the pandemic when traditional face-to-face consultations and visits are 

restricted (Kwon, Kwak & Kim, 2020). In principle, telemedicine is prohibited in 

South Korea but was temporarily allowed by the government because of the pandemic 

(Jang et al., 2021). The COVID-19 telemedicine center of Korean Medicine was 

created by The Association of Korean Medicine (AKOM) at the Daegu Korean 

Medicine Hospital and Seoul. This was created to provide the patients with medical 

help and services over the telephone (Jang et al., 2021).

3.1.6 Multiregional

3.1.6.1 Low usage
It was found that urology is among the specialties with low usage of telemedicine. 

Primarily because of potential barriers and drawbacks (Dubin et al., 2020). Global 

surveys were conducted and sent out to urologists, a convenience sample of pediatric 

urologists, physicians, urology nurses, or advanced practitioners. Members of the 

Young Academic Urologists group in Europe (YAU) could participate (O'Kelly et al., 

2020). A global survey was also conducted by Hassan et al. (2020), which was sent 

out to telemedicine experts regarding telemedicine use for movement disorders. Many 

urologists had never used telemedicine before the pandemic. However, telemedicine 

increased during the pandemic among the urologists and their interest in continuing 

with telemedicine in their practice (Dubin, 2020).

3.1.6.2 Regulations and changes
Before COVID-19, no specific telemedicine regulations within Europe and Africa 

were specified, except in Zambia and Tunisia. In contrast, several countries in the 

Americas and Western Pacific had tight regulations to either support or prevent 

telemedicine usage (Hassan et al., 2020). Canada has reported several dedicated 

telemedicine centers, while in South Korea, telemedicine has been prohibited but 
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temporarily allowed (Hassan et al., 2020). One of the most significant changes has 

been the way outpatients' visits have been reduced (Iyengar et al., 2020) and replaced 

with remote consultations or messaging apps (Hassan et al., 2020). Remote 

consultations have become a solution and opportunity to provide healthcare for 

patients with chronic diseases like diabetes and hypertension (Iyengar et al., 2020).

3.1.7 Summarization
Figure 6 below shows a summarization of the findings within this section, split into 

the nations within the different regions presented above.

Figure 6. Summarization of telemedicine usage among all the regions.
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3.2 Benefits

3.2.1 Americas

3.2.1.1 Effective, efficient, and attentive
A study involving 246 podiatrists was conducted by Neville, Black & Fridman (2021) 

in the USA. They reported that telemedicine consultations were mainly beneficial and 

effective for prescribing medications, medical issues, and dermatologic conditions. 

The majority who reported that they would continue using telemedicine post-COVID 

were among those who had high rates of new appointments weekly. Podiatrists in areas 

with fewer COVID-19 cases thought telemedicine was effective for medical and 

musculoskeletal pathologies (Neville, Black & Fridman, 2021). According to 

Mackowiak (2021), telemedicine is considered an efficient method. Increased 

efficiency of telemedicine appointments was reported as a benefit (Sabbagh et al., 

2021).

Within HIV care, the provider must perform high-quality communication, efficiently 

use new technology, build rapport, and order lab testing (Mgbako et al., 2020). Care 

coordinators within HIV care stayed in touch with patients to check on medication and 

food supply, housing security, and to help with technology during the pandemic 

(Mgbako et al., 2020).

The post-COVID survey conducted by Metzger et al. (2021) reported some benefits of 

telemedicine. Telemedicine consultations were less stressful, and the majority 

experienced the providers' ability to treat and diagnose as excellent.

3.2.1.2 Flexibility and access to care
Telemedicine enables healthcare professionals to provide care from their homes and 

has proven to be a valuable tool to decrease the crowded waiting rooms (Mann et al., 

2020). According to Mackowiak (2021), telemedicine is easily accessible and easy to 

handle. Most of the participants in the study conducted by Bunnell et al. (2020) thought 

that the flexibility was a benefit, such as reaching out to patients who would not receive 
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care or the possibility to provide care to patients wherever they are. Other reported 

benefits were the probability of having a balanced work-life, patient access, and 

providing care to more patients than before, along with simplicity and user-friendliness 

(Bunnell et al., 2020). Winkelmann & Games (2020) reported that the ATs' main 

reasons for choosing telemedicine were to continue giving care, connection with 

patients, and access to care. Telemedicine has been reported to be helpful, practical, 

and easy to use. It also increases access to care and is positive for future use (Patel et 

al., 2020). Telemedicine is an excellent supplement to in-person appointments (Shah 

& Badawy, 2021). Patients with diabetes, using telemedicine-based blood sugar 

monitoring, reported that their contact with the physicians had increased and is more 

frequent; it is easier to reach out (Shah & Badawy, 2021).

3.2.1.3 Reduced costs and time-saving
Telemedicine is considered time-saving and reduces the costs associated with traveling 

(Chu et al., 2021). Sclafani et al. (2021) reported shorter appointments with 

telemedicine. Nearly all participants reported that the consultations were less than 30 

minutes and half of the participants reported that consultations were less than 15 

minutes. Nearly half of the participants in the study by Svider et al. (2020) reported 

that they spent between 5-15 minutes on appointments. Gold et al. (2021) found that 

the majority thought it was easy to use video consultations and would use it again, and 

they agreed on it being less time-consuming than regular face-to-face consultations. 

The benefits of telemedicine are many; cost-effective, such as reduced costs and low 

expenses is one of them, and time-saving, such as decreased travel time (Bunnell et al. 

2020; Mackowiak, 2021; Mgbako et al. 2020). Telemedicine is chosen by most 

providers because of its HIPAA compliance (Health Insurance Portability and 

Accountability Act) and is a cheap solution. HIPAA compliance and low cost are also 

reported as essential features. Telemedicine is cost-effective, as it reduces the cost 

associated with travel, fuel for those traveling by car, reduced travel time (Moran et 

al., 2020), waiting time, and is time-saving for both patients and healthcare 

professionals (Mills et al., 2020). Glucose monitoring software has been used to 

monitor symptoms of diabetes at home. A common symptom of diabetes is migraines 
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that can worsen during stress; they could use telemedicine to limit the need to visit the 

clinics, which is time-saving for both patients and physicians (Shah & Badawy, 2021).

3.2.1.4 Reduced transmission
When using telemedicine, the transmission of the virus could be contained as the 

Emergency Departments (ED), and hospital visits were decreased, and visits only 

happened if patients were being presented to the ED or the hospital (Nascimento et al. 

2020). Telemedicine reduces the transmission of the virus since the virus has forced 

patients to avoid public places and clinics. Many patients prefer telemedicine 

consultations before face-to-face consultations (Mackowiak, 2021), especially patients 

living far away from hospitals, clinics, healthcare providers, and limited resources 

(Fero, Zaila & Shirk, 2021). Telemedicine enables healthcare professionals to provide 

care from their homes and has proven to be a valuable tool to decrease the crowded 

waiting rooms (Mann et al., 2020). It decreases hospital readmissions and increases 

the number of available beds for inpatients needing critical care (Chu et al., 2021).  

Mgbako et al. (2020) identified reduced social contact, which reduces the risk of 

transmission of COVID-19. Winkelmann & Games (2020) reported that another main 

reason ATs choose telemedicine is following restrictions regarding social distancing 

to reduce transmission. Sabbagh et al. (2021) also reported a reduced risk of exposure 

to COVID-19 as a benefit (Sabbagh et al., 2021).

3.2.1.5 Satisfaction
Gold et al. (2021) conducted a study in the USA between April and May 2020. This 

study focused on physicians' experience with video consultations at the beginning of 

the pandemic in the USA. One hundred two physicians participated in the survey, and 

nearly half of them reported satisfaction with using video consultations. They also 

thought it was an excellent alternative to face-to-face visits. Telemedicine was 

appreciated among orthopedic surgeons in the USA, as most of them were satisfied 

with the method and would like to continue using telemedicine in the future. However, 

most of them would prefer using telemedicine for routine follow-up and postoperative 

appointments (Hurley et al., 2020). Metzger et al. (2021) reported that the participants 

in the post-COVID survey were satisfied with the method, and video consultations 

were preferred over telephone consultations. Patients in weight management preferred 
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telemedicine before in-person appointments or no preferences between the two 

methods (Shah & Badawy, 2021). At the same time, parents of children with ADHD 

were satisfied and experienced improved quality of life with education sessions and 

web therapy. Telemedicine is an excellent supplement to in-person appointments 

(Shah & Badawy, 2021).

3.2.2 Europe

3.2.2.1 Effective, efficient, and attentive
Telemedicine a promising method and can improve the quality of care (Santonicola et 

al., 2021) and has proven to be efficient and effective during a pandemic (Cassar et al., 

2021). Some of the benefits discovered in the study in France appeared to be 

effectiveness and efficiency (Pinar et al., 2020). Some benefits discovered in Malta by 

using the CCIAT teleconsultations appeared to be the low number of people referred 

to the hospital's emergency department. It did not compromise the care of the patients, 

and the decisions made by the CCIAT seemed to have been appropriate. This resulted 

in teleconsultations being effective and safe for the patients (Cassar et al., 2021). In 

Israel, most of the patients felt their needs were provided, their concerns were 

acknowledged, and the physicians were attentive throughout the meeting. The patients 

also expressed that they felt safe and effective (Hasson et al., 2021). Participants in a 

study conducted in Austria reported that they felt understood by the doctor, receiving 

their prescription quickly, and the simplicity were the beneficial aspects of 

telemedicine (Kletečka-Pulker et al., 2021).

3.2.2.2 Reduced costs and time-saving
Other benefits discovered in the study in France were low cost and decreased travel 

time (Pinar et al., 2020). Some of the benefits discovered in France were discovered 

in South Italy and Israel, such as reduced costs (Santonicola et al., 2021; Hasson et al., 

2021). One of the studies conducted in Israel reported the interest in using telemedicine 

in the future because it was considered to be time-saving (Hasson et al., 2021). Lower 

waiting time for receiving medical guidance and help was a considered benefit in 

Austria (Kletečka-Pulker et al., 2021). The benefits of telemedicine identified in the 

UK were reduced travel time and expenses. The appointments were reported to be 
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shorter than traditional face-to-face consultations, and they did not increase the 

workload on the physicians (Smrke et al., 2020).

3.2.2.3 Reduced transmission
In Malta, telemedicine is considered beneficial as it can protect patients infected with 

the virus or vulnerable. Telemedicine reduced the movement of COVID-19 patients 

outside their homes. It reduced the risk of transmission of the virus in the community 

and the hospitals, keeping healthcare professionals safe (Cassar et al., 2021). Reduced 

risk of infection of COVID-19 and other infections were considered a benefit in Israel 

(Hasson et al., 2021).

3.2.2.4 Satisfaction and access to care
The level of satisfaction with using teleconsultation in Paris, France, is high. Both 

physicians and patients had a good experience with teleconsultation and considered 

the medical issues being solved with teleconsultation (Pinar et al., 2020). Increased 

access to care was considered a benefit in Italy (Santonicola et al., 2021).

3.2.3 South-East Asia

3.2.3.1 Access to care
Benefits have been identified among both physicians and patients. Arumugam et al. 

(2021) found that most doctors thought the quality of care was lower than traditional 

face-to-face consultations. However, still more than half of them would continue using 

telemedicine practices. It was also discovered that telemedicine equals easy access to 

healthcare for patients (Arumugam et al., 2021). 

3.2.4 Eastern Mediterranean

3.2.4.1 Reduced costs and time-saving
Because of telemedicine, patients were saving time from travel for face-to-face 

consultations, which would have been time-consuming, and wasted their time from 

work (Abdel Nasser et al., 2021). Patients in Jordan could get medication renewal 

through telemedicine and social media, where healthcare volunteers would deliver the 



COVID-19 and its effect on telemedicine usage globally: a scoping review

27

medications to the patient's home. WhatsApp and phone calls were used to manage 

their pediatric patients. In this case, the patients did not need to leave their house to get 

medications (Odeh et al., 2020).

3.2.4.2 Accessible 
Abdel Nasser et al. (2021) discovered that the patients in Saudi Arabia thought 

telemedicine usage made things easier during the pandemic. Patients in Jordan thought 

telemedicine was smooth and positive during the lockdown and the curfew (Odeh et 

al., 2020). They also found the medical staff easily accessible through telemedicine 

and social media when guidance was needed (Odeh et al., 2020). 

3.2.5 Western Pacific

3.2.5.1 Effective
Telemedicine practices are meaningful for efficient use of medical resources, patient 

management, and infection spread in South Korea. It is an effective method to use for 

treating infectious diseases (Kim et al., 2020).

3.2.5.2 Reduced costs and time-saving
In Japan, telemedicine is beneficial in saving time, as travel is reduced or non-existence 

(Tamura et al., 2020). Telemedicine is also considered to be time-saving in South 

Korea (Kim et al., 2020).

3.2.5.3 Reduced transmission
Many patients are afraid of getting infected with the virus, and telemedicine usage is 

beneficial in this case. The development of digital tools and virtual clinics to give 

medical advice and help from a distance is beneficial in avoiding physical and larger 

gatherings in hospitals at health centers (Chen et al., 2020). Telemedicine had a 

beneficial purpose in Japan for patients with PH. Consultations were conducted by 

telephone or a web-based application, and the patients did not need to leave their 

homes and expose themselves to the virus (Tamura et al., 2020).
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3.2.5.4 Solution
Telemedicine is a beneficial solution to care for the right patient at the right time and 

should be used more in the future (Qiu et al., 2020). Teleconsultations have been a 

great solution but using the web-based application where video consultation has been 

available seems to have been helpful in more advanced cases (Tamura et al., 2020). In 

South Korea, patients indicated that telemedicine was convenient to use, but the overall 

satisfaction with telemedicine was low compared to face-to-face consultations (Jang 

et al., 2021). It is, however, a good solution for infectious diseases (Kim et al., 2020). 

3.2.6 Multiregional

3.2.6.1 Access and time-saving
According to Dubin et al. (2020), some urologists in several countries agreed that 

telemedicine improves patient access and is time-saving. Physicians can work from 

home and do not have to travel to the hospital and address the patient's needs. They 

also found it beneficial because it is user-friendly, easy to learn, and they can be 

productive while using it.

3.2.6.2 Reduced transmission
Using telemedicine during the pandemic is also beneficial to stop spreading the virus, 

reducing the transmission within the community and healthcare professionals (Dubin 

et al., 2020).
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3.2.7 Summarization

Figure 7 below is showing a summarization of the findings within this section, split 

into the nations within the different regions presented above.

Figure 7. Summarization of the benefits among all the regions.

3.3 Drawbacks and barriers

3.3.1 Americas

3.3.1.1 Access and experience with technology
The drawbacks and barriers with telemedicine exist in the USA. The lack of required 

technology for telemedicine consultations, especially among the vulnerable, is 

considered a barrier (Mackowiak, 2021). Some physicians in the USA reported that 

they thought telemedicine increased their stress levels because they were new to the 

technology and situation (Gold et al., 2021). 
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Drawbacks and barriers with telemedicine usage within HIV care in the USA have 

been reported to be no phone or computer-based technology access and mistrust 

(Mgbako et al., 2020). No access to high-speed Internet and issues with the 

infrastructure of the video consultations were reported barriers (Mills et al., 2020). 

Video consultations may help as an alternative to physical examination, by 

photographs can be difficult for wound evaluations such as drainage, possible 

swelling, and depth (Mills et al., 2020).

According to Schweiberger et al. (2020), the concern regarding telemedicine is if it 

may increase the equity of access to care or worsen the disparities in access because 

of the phenomena digital divide. There are differences when it comes to access to the 

Internet and technology in the population. However, it was reported that telemedicine 

might exchange barriers to care for another, for example, reduced travel time, time-

saving, and hidden costs of missing work being exchanged to internet access, access 

to devices, and technology knowledge (Schweiberger et al., 2020).

3.3.1.2 Elderly and technology
In Ontario, Canada, telemedicine does have its challenges and barriers, especially 

among the elderly. They lack the necessary devices, experience with technologies, and 

proper internet connectivity (Chu et al., 2021). According to Drake et al. (2021), the 

younger generation between the ages 25-39 was more likely to use telemedicine rather 

than the older generation between the ages 56-74 because of barriers, such as access 

to devices and the Internet, experience with technology and preferences regarding 

healthcare, e.g., in-person appointments.

3.3.1.3 Lack of physical examinations
Some patients find telemedicine consultations uncomfortable and prefer in-person 

visits because of the physical examination, which cannot be conducted through 

telemedicine consultations. This can, in turn, cause delayed diagnosis, misdiagnosis, 

and incorrect treatment of the patient (Mackowiak, 2021). Several barriers have 

prevented the adoption of telemedicine, such as laws and regulations preventing 

telemedicine from being practiced outside the state in which the patient lives and the 

lack of physical interaction and examination (Fero, Zaila & Shirk, 2021).



COVID-19 and its effect on telemedicine usage globally: a scoping review

31

Telemedicine is causing challenges in certain specialties, such as oncology. Patients 

diagnosed with cancer need close contact with the physicians to communicate the type 

of cancer, approach to treatment, and post-treatment prognosis (Fero, Zaila & Shirk, 

2021). Orthopedic surgeons in the USA reported difficulties with not performing 

physical examinations (Hurley et al. 2020). More than half of the physicians in the 

study conducted by Sclafani et al. (2021) reported difficulties with a proper physical 

examination of patients in more than 25% of the telemedicine appointments. 

According to Sabbagh et al. (2021), physical examination through telemedicine 

technology felt insufficient.

3.3.1.4 Low education and poverty
In Brazil, the two most significant barriers are poverty and lack of education among 

the low- and middle-income countries and rural areas (Mahl et al. 2020). Low health 

literacy has been reported as a barrier in the USA within HIV care (Mgbako et al., 

2020).

3.3.1.5 Reimbursement, privacy, and legal concerns
Bunnell et al. (2020) reported that some barriers were privacy and legal concerns and 

reimbursement issues. Mills et al. (2020) also identified insurance reimbursement for 

telemedicine appointments as a barrier.

3.3.1.6 Resistance to changes
Skepticism to change practice was another reported barrier among orthopedic surgeons 

(Hurley et al., 2020). Svider et al. (2020) had 16 out of 134 participants who did not 

use telemedicine as they considered it a temporary fix during the pandemic. Patients 

refused to use telemedicine and found it too complicated or not interested in using it. 

Sabbagh et al. (2021) noted that 2 out of 60 participants found telemedicine too tricky, 

and most of them would not prefer telemedicine appointments for follow-ups.

3.3.1.7 Technical issues
Technical access and technical issues were among the other reported barriers by the 

patients, such as quality issues, poor internet connection, and trouble using the 

technology (Gold et al., 2021). Among the physicians, the quality of the video and the 

sound was poor, and the exam was not, in that case, helpful; the Internet stopped 
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working, or they were unable to connect. One-fourth experienced it being against their 

preferred way to deliver care (Gold et al., 2021). Barriers such as poor internet 

connectivity have been reported as a barrier in HIV care in the USA (Mgbako et al., 

2020).

Hurley et al. (2020) reported that orthopedic surgeons thought logistical reasons were 

the main barrier, such as issues with hardware and software. Bunnell et al. (2020) 

reported technical issues such as errors, audio and video quality on Doxy.me, and the 

practice management functionality such as schedules and notes. 22 out of 123 

participants in the post-COVID survey conducted by Metzger et al., 2021) reported 

that they experienced technical issues with telemedicine usage. However, nearly half 

would like to use in-person appointments in the future. Technological difficulties with 

computers, tablets, and smartphones were reported as barriers by Mills et al. (2020). 

Poor video and audio quality and unstable Internet were reported in more than 25% of 

the consultations in the study conducted by Sclafani et al. (2021). It was reported in 

the study by Gold et al. (2021) that several conditions are not appropriate for 

telemedicine appointments, and patients could feel confused at times. A few of them 

mentioned that they were missing important information during the video 

consultations.

3.3.2 Europe

3.3.2.1 Communication
In Malta, the drawbacks and challenges for the CCIAT are regarded the 

communication. CCIAT faced some issues with patients not answering their phones, 

incorrect phone numbers, and language barriers (Cassar et al., 2021).

3.3.2.2 Elderly and technology
In South Italy, only those familiar with the new technology could take advantage of 

this new way of staying in touch with healthcare professionals. Those over 60, those 

who are low educated, and those not being raised in the digital age did not have access 

to the Internet and emails. Therefore, many patients could not perform telemedicine 

visits or access full remote consultations (Santonicola et al., 2021). Some other barriers 



COVID-19 and its effect on telemedicine usage globally: a scoping review

33

are the limited use of e-technologies in the older population and the low number of 

regions that provide telemedicine (Santonicola et al., 2021). In the UK, the identified 

drawbacks and barriers were the technology being troublesome to use and concerns 

regarding the older population not being used to the technology (Bidmead & Marshall, 

2020).

3.3.2.3 Lack of physical examinations and limited treatment
The lack of physical examinations caused delayed diagnosis, misdiagnosis, and 

insufficient evaluation and was among the considered drawbacks and barriers with 

telemedicine usage in Israel (Snapiri et al., 2020). Hasson et al. (2021) reported that 

the absence of face-to-face consultations harmed the patients' treatment. At the same 

time, the younger patients in Austria reported that they did not like online consultations 

and felt like the doctors were not attentive. They also criticized the limited treatment 

and lack of personal contact (Kletečka-Pulker et al., 2021). The relationship between 

patient and healthcare professional being affected negatively because of missing out 

on the actual in-person contact with body language and possibilities for physical 

examination were reported as a barrier in the UK (Bidmead & Marshall, 2020). While 

Smrke et al. (2020) identified that patients feel less reassured by telemedicine 

consultations and would not like to hear bad news over the phone.

3.3.2.4 Reimbursement and resistance to changes
The lack of reimbursement for healthcare providers was identified as a barrier in Italy 

(Santonicola et al., 2021). Grossman et al. (2020) reported the resistance to changes as 

a barrier in Israel.

3.3.2.5 Technical issues
For most physicians and patients in France, telemedicine and teleconsultations are new 

tools, especially in urology. During the time of the pandemic, it indeed takes time to 

adapt. The necessity of access to a high-speed network to prevent disconnection during 

the consultation appears to be a barrier; three patients had trouble completing the 

consultation because of poor network connection and had to switch the consultation to 
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a regular phone call (Pinar et al., 2020). Lack of video-based assessments was reported 

as another barrier (Smrke et al., 2020).

3.3.3 South-East Asia

3.3.3.1 Limited access
The phenomenon digital divide has been affecting Bangladesh. This phenomenon 

causes limited access to the application of technology in the digital world. It can affect 

the population in rural areas and disabled, elderly, low-income, and ethnic-minority 

populations (Chowdhury, Sunna & Ahmed, 2021). Patient dissatisfaction and 

untrustworthiness are among other barriers, and lack accessibility and poor service 

quality (Chowdhury, Sunna & Ahmed, 2021). 

3.3.3.2 Reimbursement, costs, and resistance to changes
Costs have been identified as a drawback in India (Arumugam et al., 2021). In 

Indonesia, the main barrier identified is related to the reimbursement system (Wijaya, 

Paramitha & Pinzon, 2020). The older generation working in healthcare is, however, 

lacking the motivation to learn a new system, and their resistance to change is 

considered a barrier, especially in Bangladesh, where more than half of the population 

do not know how to use the Internet, and nearly a third do not know how to use a 

mobile phone (Chowdhury, Sunna & Ahmed, 2021).

3.3.3.3 Technology expertise and technical issues
In India, lack of internet connectivity and expertise in telemedicine technology usage 

are identified drawbacks (Arumugam et al., 2021). Insufficient ICT infrastructural 

support, poor ICT awareness among healthcare professionals, inadequate power 

supply, traditional and insufficient equipment are among some barriers in Bangladesh 

(Chowdhury, Sunna & Ahmed, 2021).  However, it is also motivated that drawbacks 

and barriers can be avoided with training and learning to handle remote consultations 

and provide the patients with safe and effective care (Iyengar, Jain & Vaishya 2020).
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3.3.4 Eastern Mediterranean

3.3.4.1 Elderly and technology
Telemedicine is considered not being suitable for everyone, depending on their 

medical condition. The older generation in Saudi Arabia would prefer traditional face-

to-face consultation in the future to teleconsultations because the older generation is 

being less experienced with all the technology and devices (Abdel Nasser et al., 2021), 

which is considered a drawback. 

3.3.4.2 Reimbursement and costs
The barriers to adopting telemedicine during the pandemic have been adapting health 

systems and changes during payment and coordination of services (Abdel Nasser et 

al., 2021).

3.3.5 Western Pacific

3.3.5.1 Elderly and technology
The drawbacks of telemedicine in Japan have been affecting the older generation. 

Trouble adjusting to the technology and had to use regular telephone calls for medical 

help and advice instead (Tamura et al., 2020). The older the patient, the more 

traditional solution they want. Elderly and anxious patients with PH have fewer 

alternatives for receiving care in the time of a world crisis like COVID-19 (Tamura et 

al., 2020). 

3.3.5.2 Access
There have been challenges in order to solve the situation with telemedicine usage in 

South Korea. Access to technology, possibilities to miss test results, and lack of 

potential technology to replace medical devices are mentioned (Jang et al., 2021). In 

China, the long-term plan should need physicians to be more involved and patients to 

learn for further development and beneficial use of telemedicine (Chen et al., 2020).
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3.3.6 Multiregional

3.3.6.1 Access
Among 596 urologists, resistance to changes, the lack of technological awareness, 

patients' lack of access to the necessary devices and technologies were identified as 

barriers (Dubin et al., 2020). Nearly half of the urologists surveyed thought 

telemedicine visits were not the same as traditional face-to-face visits, and they could 

not see the patient the same way as they can in person (Dubin et al., 2020)

3.3.6.2 Elderly and technology
Hassan et al. (2020) did compile their study from 2015 with their study from 2020 for 

comparison on how telemedicine has developed. The drawbacks and barriers remain 

almost unchanged in 2020, although the barriers and drawbacks are nearly identical in 

all the countries. Such as the older generation and those unfamiliar with the new 

technology were barriers to using telemedicine for movement disorders (Hassan et al., 

2020). 

3.3.6.3 Reimbursement, costs, and resistance to changes
Concerns regarding reimbursement and cost are some of the barriers identified 

globally (Dubin et al., 2020; Hassan et al., 2020). Resistance to changes was identified 

as a barrier among urologists. Despite the pandemic forcing the healthcare systems to 

implement telemedicine, it is considered a concern that nearly half of the surveyed 

urologists are still not using telemedicine (Dubin et al., 2020).

3.3.6.4 Technical issues
Technical difficulties and limitations and patients' and physicians' lack of training in 

using the technology were identified as barriers among several nations (Hassan et al., 

2020). Technology is an issue for both patients and physicians, access to the Internet, 

and poor audio quality during teleconsultations (Hassan et al., 2020; Dubin et al., 

2020).

3.3.7 Summarization

Figure 8 below shows a summarization of the findings within this section, split into 

the nations within the different regions presented above.
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Figure 7. Summarization of the drawbacks and barriers among all the regions.

4 Discussion 

This scoping review compiles the COVID-19 and telemedicine usage findings within 

several regions and nations and different medical fields worldwide. This review 

demonstrates how COVID-19 has affected telemedicine usage, what the benefits, 

drawbacks, and barriers have been.

A general finding is that telemedicine usage has increased globally, from South Korea, 

where telemedicine was prohibited before the pandemic but are now temporarily 

allowed (Jang et al., 2021), to the USA, where NYU Langone Health has increased 

their usage by 4000% since the outbreak of COVID-19 (Dubin et al., 2020). One can 

wonder how this may affect telemedicine usage in South Korea in the future. It has 

gone from being prohibited to temporarily allowed, and if the satisfaction would 

increase with time, the possibilities with telemedicine could remain as an allowed way 

to provide care.
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Every region and nation uses telemedicine to reduce the spread of the virus within the 

communities, clinics, and hospitals. However, not everyone has access to care, the 

Internet, or devices, and some are unwilling to accept the changes COVID-19 has 

brought in healthcare. The digital divide, which affects the elderly, disabled, rural, 

ethnic minority, and low-income populations, causes a gap between people who have 

access to the digital world and those who do not. This phenomenon has been found in 

all regions, but a way to overcome it has not been identified.

4.1.1 Populations
There are differences between populations such as the elderly, the younger, low 

educated, people living in poverty, rural and urban areas. The older generation is more 

unwilling to change in their practice due to inexperience and familiarity with how they 

usually work; therefore, telemedicine is accepted as a temporary solution rather than a 

sustainable opportunity. Providing both patients and healthcare professionals who are 

older to explore and learn telemedicine technologies could become beneficial in the 

future. We live in a world that becomes more digitalized. Every nation may have 

learned a lesson during the pandemic and are more prepared for what may come in the 

future; another crisis, another pandemic, another situation that requires people to 

depend on telemedicine to receive healthcare. Nevertheless, accessibility should have, 

by then, increased to become available among all populations to provide healthcare.

4.1.1.1 Elderly and the youth
The elderly lack of experience or difficulties with technology has been noted in several 

nations such as the UK, Canada, Italy, Bangladesh, Saudi Arabia, Japan, Thailand, 

Singapore, and New Zealand (Hassan et al., 2020; Bidmead & Marshall, 2020; Chu et 

al. 2021; Santonicola et al., 2021; Chowdhury, Sunna & Ahmed, 2021; Abdel Nasser 

et al., 2021; Tamura et al., 2020; Hassan et al., 2020; Drake et al., 2021). The older 

generation seems to have more difficulties adjusting to the technology, interfaces, and 

access to necessary devices to use telemedicine. However, in this situation, the patient 

had to switch to a regular telephone call. It could cause difficulties for the healthcare 
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professional to examine the patient and provide treatment, evaluation, and diagnosis 

based on the patient's voice. This could be the case when the older generation prefers 

in-person appointments because of their reassuring factors. The younger generation 

seems to adjust more easily to telemedicine because they have more experience with 

the technology; however, technical issues remain no matter if the patient belongs to 

the younger or older population. Access to the Internet and necessary devices and poor 

wi-fi connections are still factors that cause difficulties in telemedicine appointments 

for everyone. This appears to be an issue among all the regions and nations (Chu et al. 

2021; Pinar et al., 2020; Arumugam et al., 2021; Chowdhury, Sunna & Ahmed, 2021; 

Hassan et al., 2020; Dubin et al., 2020; Gold et al., 2021; Hurley et al., 2020; Mgbako 

et al., 2020; Bunnell et el, 2020; Metzger et al., 2021; Mills et al. 2020; Sclafani et al., 

2021; Schweiberger et al., 2020; Drake et al., 2021). However, an exception was noted 

in Austria that the younger generation was less satisfied with telemedicine while the 

older population was more satisfied and consulted their doctors more frequently 

(Kletečka-Pulker et al., 2021). The older generation felt understood by the healthcare 

professionals, while the younger generation did not and were unsatisfied with their 

experience as healthcare professionals were considered less attentive and providing 

limited treatment due. An interesting thought here is what might cause such difference 

in Austria compared to other nations and regions. It could indicate that the older 

generation in Austria might have had more experience and learning regarding new 

technology and might feel safe using telemedicine services during the pandemic. 

Although patients in Israel and Malta felt their needs were provided, concerns 

acknowledged and safe with using telemedicine, yet misdiagnosis and delayed 

diagnosis occurred, and the lack of in-person appointments could harm the treatment 

of patients (Cassar et al. 2021; Snapiri et al. 2020; Hasson et al. 2021).

One can wonder what Austria did differently from nearly all the other nations when 

the older generation were frequent telemedicine users and delighted with it as a 

method, while the younger generation was unsatisfied. However, the younger 

generation seemed to be among those who cared less about restrictions, and 
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speculations could be that they wanted to live as close to an everyday life a possible, 

despite COVID-19.

4.1.1.2 Poverty, low education, and rural areas
Patients living in rural and urban areas should benefit from telemedicine. Many of 

them live further away from clinics and hospitals; however, technical issues as 

unstable network connection are causing poor audio and video quality or disrupted 

consultations while using telemedicine. This has been the issue in rural parts of Canada 

and Brazil (Chu et al., 2020; Mahl et al., 2020). Therefore, it is understandable that 

patients in those areas may have concerns or negative experiences with telemedicine. 

Patients living in poverty in Brazil should become a significant concern because they 

do not have access to healthcare the same way as populations in Europe or the USA.

 

4.1.1.3 Technical issues
Patients and healthcare professionals worldwide are facing technical issues and 

challenges to provide high-quality healthcare using remote consultations. Several 

nations such as Bangladesh, France, the UK, and the USA, among others, have 

reported technical issues as a barrier (Pinar et al., 2020; Gold et al., 2021, Hurley et 

al., 2020; Chowdhury, Sunna & Ahmed, 2021). Poor video and audio quality, unstable 

network connection, or no Internet access cause problems. These kinds of issues could 

cause harm to patients' treatment and consultation, and healthcare professionals may 

not be able to examine the patient due to technical issues. These issues can be 

challenging to overcome as many experiences unstable networks and no signals that 

harm the connection regularly because of outside factors one cannot control, such as 

bad weather causing power outages or necessary maintenance.

4.1.2 Flexible healthcare
Telemedicine brings the possibilities for healthcare professionals to work from home 

in some cases and patients to use the services wherever they are, which is necessary in 

times of the pandemic to reduce the transmission of the virus. It is time-saving for both 
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ends as the durations of the appointments have been reported to be shorter than usual 

in-person appointments in the UK and the USA (Sclafani et al., 2021; Smrke et al., 

2020; Svider et al., 2020) and reduced travel time to and from clinics. It is also 

considered to provide care to thousands of people in a shorter time with well-integrated 

technology and tools (Mann et al., 2020). 

4.1.2.1 Costs & expenses
With flexible healthcare delivery through telemedcícine comes reduced costs and 

expenses. This has mainly been noted in Europe and the Americas. Costs and expenses 

involved with traveling, fuel, and lost wages due to having to take time off from work 

because of appointments have decreased with the use of telemedicine. However, 

reimbursement insurances and payments is an issue in many regions; a strategy needs 

to be developed (Bunnell et al., 2020; Mills et al., 2020 Santonicola et al., 2021; 

Wijaya, Paramitha & Pinzon, 2020; Hassan et al., 2020; Dubin et al., 2020).

4.1.2.2 Satisfaction
Nations in Europe and the Americas, especially France and the USA, have had high 

satisfaction rates regarding telemedicine usage (Pinar et al., 2020; Gold et al., 2021; 

Metzger et al., 2021; Shah & Badawy, 2021). Mainly due to its flexibility and its good 

experience, without any disrupted consultations. Healthcare professional's 

attentiveness may play a vital part in how patients perceive the consultations and if 

they feel understood by the provider. It is essential to be understood, but its reliability 

and safe use of telemedicine are essential aspects.

4.1.3 Medical specialties
Telemedicine has increased in all medical specialties such as general practice, 

pediatric, oncology, rhinology, and mental health. Urology is among the specialties 

with low usage of telemedicine and is relatively new to the technology. It has been 

challenging for professionals within the specialty to adjust to the new work practice 

(Pinar et al., 2020; O'Kelly et al., 2020; Dubin et al., 2020). With the current expansion 

of telemedicine, parents of children with ADHD can participate in online care, such as 

web therapy and education sessions. Patients with diabetes can be monitored at home. 
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Patients suffering from depression can get access to mental health providers from 

home. Patients who have had surgery can use telemedicine for follow-up. No matter 

the condition, many patients can receive the help they need through telemedicine. 

However, some conditions might be too complex for telemedicine, such as deep 

wounds, and those patients may, therefore, receive limited care.

5 Conclusion

Telemedicine has increased globally since the outbreak of COVID-19. It has become 

an essential solution to continue providing healthcare to patients while reducing the 

transmission of the virus and following the necessary restrictions in each nation. While 

telemedicine has become a temporary solution for some nations, other nations are 

interested in using telemedicine after the pandemic. There are several benefits with 

telemedicine usage among patients and healthcare professionals, such as effectiveness, 

time-saving and reduced costs, and the satisfaction is high. Unfortunately, some parts 

of the populations in each nation have concerns regarding how to provide care to those 

who may not have any access to care or devices, the Internet, or unwilling to use 

technologies involved with telemedicine. These barriers are causing challenges 

worldwide, and strategies or methods are needed to overcome these barriers.

5.1 Future suggestions
Telemedicine continues to expand, and many nations and medical specialties are 

considering using telemedicine in the future. However, further research should focus 

on what strategies to use to ensure increased access to care. Many of the patients living 

in rural areas and poverty and those who belong to the older generation have limited 

access, little knowledge, or experience regarding technology and devices. Therefore, 

future research should focus on how to provide care to help them get better access to 

care and what strategies and methods to use to ensure such opportunities.
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