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MAIN APPLICATIONS OF TELEMEDICINE DURING COVID-19
The COVID-19 pandemic has favored the rapid adoption of digital solutions and advanced technology tools 
in healthcare. Among these solutions, telemedicine, tools based on artificial intelligence (AI), big data 
analytics, and mobile tracing apps for surveillance, were widely employed to diagnose, prevent, monitor, 
and treat individuals worldwide[6,7].

A scoping review covering the early scientific literature in response to COVID-19 (January to June 2020) 
showed a wide use of telemedicine, principally in high-income countries (86.6% of the articles) [Figure 1][8]. 
Of the 543 articles included in the review, the majority (92.3%) reported provision of telemedicine services 
for conditions not related to COVID-19, and only a few articles (7.7%) focused on the provision of services 
related to COVID-19. The majority of the articles focused on telemedicine use in internal medicine (mainly 
endocrinology, oncology, geriatrics, cardiology, and orthopedics), preventive medicine (for prevention of 
COVID-19, noncommunicable diseases and health education, in different settings, including primary care), 
psychiatry, surgery, neurology, otolaryngology, and dermatology. The most common purpose for using 
telemedicine was the provision of integrated clinical care (49.7%), including any combination of triage, 
diagnosis, treatment, follow-up, and rehabilitation services. Other purposes were follow-up care (15.3%), 
medical education (9.9%), diagnosis (7.2%), and rehabilitation (4.4%). The relevant role of telemedicine for 
the screening and managing of COVID-19 cases and the provision of continuity of care to chronic disease 
patients during the COVID-19 pandemic has been confirmed by other systematic reviews[9-12].

During the COVID-19 pandemic, digital health and telemedicine solutions based on smartphone apps (so-
called m-health) gained increasing popularity. Apps for digital contact tracings were used to collect and 
analyze data on people’s proximity, location, movement, and health status[13]. When used at scale, 
particularly when integrating AI-based technologies, these helped contain the spread of the virus and 
mitigate the effect of COVID-19 on population health[13,14]. Other m-Health applications were used for 
symptom checking, remote monitoring, and video consultation, and they were also valuable means for 
health information dissemination and awareness raising in the population. According to a systematic review 
conducted in the early phases of the COVID-19 pandemic, apps for contact tracings or symptom checking 
were prevalent in Asia, whereas the apps developed in Europe and North America remained focused on 
information[15].

The specific experience of 15 countries or areas of the world in five continents are discussed in detail in the 
following sections.

EXPERIENCE IN DIFFERENT COUNTRIES
Africa
North and mid Africa
The effect of COVID-19 in Africa has been different from most parts of the world. By July 2021, with fewer 
than 2% of the population fully vaccinated, the mortality rate in the Africa Region was 92 per million 
population. This is 5% of the mortality rate of the Region of the Americas, 1906 per million, and 7% of that 
of Europe, 1290 per million. Several possible explanations include a much younger population (the median 
age in sub-Saharan Africa is 18 years), few long-term care facilities for the elderly, insufficient testing, and 
prior exposure to local coronavirus strains[16].
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Given the generally poor information and technology and communications technology infrastructure in 
Africa, it is unsurprising that the telephone (10 papers), WhatsApp® (8 papers), and e-mail (2 papers) were 
the most common methods used. Videoconferencing using Skype, Zoom®, and WhatsApp® was reported in 
five papers.

Using e-mails and videoconferencing were unpopular because of technical limitations in Africa in general, 
and lack of insurance reimbursement for telemedicine and medico-legal and ethical concerns were noted as 
hindrances to telemedicine in many African countries. However, as elsewhere in the world, the COVID-19 
pandemic will serve as a catalyst for telemedicine in Africa.

South Africa
Before COVID-19, telemedicine use was limited in South Africa, partly because of the lack of remuneration 
for telemedicine and, more importantly, the restrictive General Ethical Guidelines for Good Practice in 
Telemedicine in South Africa produced by the Health Professions Council of South Africa[20,21]. While their 
definition of telemedicine restricts it to communication between healthcare practitioners, doctor-to-patient 
consultation is allowed if there is an existing doctor-patient relationship.

South Africa has a two-tiered health system: state-funded public health serving roughly three-quarters of the 
population and the private sector, funded largely by individual contributions to medical aid/insurance 
schemes. Public sector doctors are salaried, while the private sector is fee for service based. Despite attempts 
to introduce telemedicine in the public sector over the last twenty years, telemedicine activity has been 
limited and largely confined to a few clinical and educational services provided by academic departments at 
medical schools. Radiology information systems, picture archiving systems, and laboratory information 
systems are used in both the private and public sectors. Informal telemedicine using instant messaging and 
videocalls between colleagues in both sectors is widespread but poorly documented.

COVID-19 has markedly increased telemedicine use in the private sector. Health professionals have 
resorted to telemedicine to overcome lockdown restrictions, triage patients, reduce unnecessary personal 
patient contact, and maintain an income[22]. This has been facilitated by temporary relaxation of the 
guidelines for the duration of the pandemic, allowing telemedicine to be practiced “without an established 
practitioner-patient relationship”[23,24].

The private healthcare sector’s response was resilient and competitive. New services were rapidly developed, 
medical aids embraced telemedicine, and fledgling offerings were scaled up to cover COVID-19 triage, 
general consultation, rehabilitation, remote patient monitoring, and self-directed patient care. Teletriage 
reduced the burden on health facilities by saving 97% of users a face-to-face consultation. In a general 
practice service, 80% of problems were resolved by telemedicine consultation. Task shifting has occurred 
with nurses seeing patients in pharmacies and teleconsulting with doctors when necessary. Patients and 
practitioners have generally accepted these, with 97% of patients in one service willing to teleconsult 
again[22]. A novel service in the public sector reduced mortality in COVID-19 positive high-risk diabetic 
patients by about 20% by identifying the patients when diagnosed with COVID-19 and offering them pre-
emptive hospital admission or daily telephonic follow-up for the first ten days after diagnosis[25].

New issues have arisen. Payment for services varies from 55% to 100% of face-to-face fees and by discipline 
and telemedicine modality used - telephone or videoconference. Concerns about data ownership by medical 
aid schemes and interoperability issues of medical records are emerging in what has suddenly become a 
competitive market. Software developers and vendors are unhappy about practitioners’ use of free 
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A nationwide survey in May 2020 showed that about 38% of Canadians considered virtual care to be the 
ideal first point of contact for healthcare services and 57% of Canadians reported using a remote modality 
(e.g., phone, text, e-mail, video, or virtual service) to obtain physician advice, with 91% satisfaction rates[37]. 
Despite widespread broadband access, substantial regional disparities remain, highlighting the digital divide 
in Canada. Broadband speeds in rural areas are 10%-20% of those in urban areas[38], often below the useful 
connectivity speeds required for video conferencing, and one third of elderly Indigenous persons reported 
never using the Internet in a month[39].

To facilitate the use of telemedicine services, a Virtual Care Task Force was established by the Canadian 
Medical Association, the College of Family Physicians of Canada, and the Royal College of Physicians and 
Surgeons of Canada[40]. The identified challenges and barriers to telemedicine uptake are those listed in 
Table 1.

Among the recommendations made by the task force for the implementation of virtual care in Canada, 
implementation of a national standardized framework to ensure the delivery of quality health services in 
virtual care was emphasized[40]. Other key recommendations included those listed in Table 2.

Overall, virtual care services should ideally be funded by the public sector in order to mitigate healthcare 
inequities. In addition, more stringent federal regulatory standards are required to prevent clinically 
inaccurate health monitoring devices from entering the consumer market, given that most of the devices on 
the market are not clinically validated[41]. This is a serious patient safety issue that should also be addressed 
as part of the development of a national virtual care program. It is also important that only clinically 
validated medical devices and Health Information Portability and Accountability Act (HIPAA)/Personal 
Information Protection and Electronic Documents Act (PIPEDA) compliant platforms should be used in 
order to ensure safe, quality healthcare service delivery.

United States of America
The utilization of telemedicine has rapidly expanded in the United States (US) in response to the COVID-
19 pandemic. Data from the Centers for Medicare and Medicaid Services showed an increase in weekly 
telehealth visits from 13,000 pre-COVID to 1.7 million visits in the week of April 2020[42]. Compared with 
data from 2019, telehealth visits in October 2020 increased by more than 3000%. This unprecedented 
expansion of telemedicine occurred across nearly all medical specialties and included a broad range of 
services, such as video and audio-only visits, care chat, secure e-mail, and telemonitoring transfer of remote 
vital data. The increase was mainly fueled by reimbursement and policy changes[43]. During the pandemic, 
Medicare - the federal insurance program for the elderly in the US - rapidly expanded reimbursement for 
telehealth services and increased uptake of these services nearly overnight[44]. Additionally, the Department 
of Health and Human Services for Services Offices for Civil Rights waived penalties for HIPAA violations 
who were using everyday communication technologies to provide telehealth services[45].

The utilization of telemedicine has had positive impacts on facilitating access to non-life-threatening 
healthcare, reducing risk for transmission of SARS-CoV-2, conserving scarce medical supplies, allowing 
rapid deployment of large numbers of healthcare providers, and supporting continuity of care when local 
hospitals and healthcare centers were unable to meet demand. However, access to telehealth has not been 
equal in all segments of the population. COVID-19 has highlighted the digital divide as a critical 
determinant of widening disparities in healthcare by race and economic status[46]. For example, pre-COVID-
19 hypertension was cared for primarily at face-to-face visits, with non-white race, lack of health insurance, 
and access to care the major risk factors for poor control[47]. COVID-19 decreases in face-to-face visits have 
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Table 3. Facilitators and barriers to the implementation of telemedicine in the United States[53]

Facilitators Barriers
• Patient engagement, including patient access to technology, 
education, family support, and interpreter services

• Patient limitations, including access to smartphones, computers, and 
broadband Internet, technology capability, and comfort with telehealth visits

• Organizational readiness, including workflow planning for 
remote visits, appointing, check-on, and standardized 
templates for documentation

• Clinical care issues including unavoidable deviations from clinical standards of 
care (such as patients rather than healthcare professionals taking vital signs, 
limited ability to do physical exams)

• Regulatory and policy changes, including reimbursement 
parity as noted above

• Technology availability and training, weak information technology 
infrastructure, and inadequate reimbursement for non-clinical care costs

Latin America
The adoption of telemedicine in Latin America (LATAM) in recent years has been extremely slow. 
Insufficient communication infrastructure, biases, and financial resources have hampered its use. The 
regulatory framework was also out of date. As of 2019, while 65% of hospitals in Chile used telemedicine, 
less than 30% of hospitals in Argentina, Costa Rica, Mexico, Peru, and Colombia were doing so[55]. Only 
Colombia and Mexico followed the recommendations of the 2015 Global Survey on eHealth Reports on 
Teledermatology, Telepsychiatry, Teleradiology, and Telepathology, and reported programs in all four 
specialty lines[55]. In Chile, physician resistance was considered the second most important barrier to 
telemedicine adoption[56,57]. Notably, countries with a comparatively more individualistic culture, such as 
Argentina or Uruguay, may be more ready to adopt telemedicine initiatives than culturally collectivistic 
countries such as Guatemala[55].

During the COVID-19 pandemic, LATAM’s healthcare and social security institutions have intensified and 
sped up the adoption of telemedicine solutions[58]. A recent study projects that the LATAM telemedicine 
market, valued at more than 1.5 billion USD in 2019, will grow at more than 20.5% annually between 2020 
and 2026[59]. The positive results in telemedicine use have brought about diversification of the care model in 
compliance with the challenges set out by the different organizations. In Ecuador, teleconsultations grew 
from 320 consultations in April 2020 to 1159 in May 2020. In Peru, 96% of health networks are currently 
developing teleconsultation processes, and teleradiology services have been set up. In Mexico, telemedicine 
has become an everyday healthcare process: in 2020, compared to 2019, telemedicine helped save 12,339 
journeys for in-person visits and 10 million pesos of healthcare costs. In Uruguay, the healthcare system, 
purely based on a face-to-face model, is now progressively introducing remote medical consultations 
through videoconferencing. In Brazil, during the pandemic, an increase of 76.8% in demand for telephone 
consultations compared to the same period in 2019 has been observed, with a minority of requests (28.8%) 
arising from problems related to COVID-19[60].

Argentina
In Argentina, the COVID-19 pandemic was a shock to the system. After the onset of the pandemic, a 
package of laws to validate electronic prescriptions was passed, and TeleCOVID, a strategy funded by the 
Pan American Health Organization and World Health Organization, was launched. By September 2020, the 
Senate had approved a new bill that would regulate telemedicine in the future.

With the introduction of mobility restrictions, the use of telemedicine increased dramatically, particularly 
among certain age and health groups. This may have paved the way for a wider acceptance of telemedicine 
after COVID-19. The impact of the restrictions emerged the week of March 13. By March 15, 2020, the 
government had closed international borders and ordered schools to suspend face-to-face classes. Five days 
later, the government declared a total lockdown, resulting in a sharp drop in the mobility of all kinds. 
During the week of March 13, the total number of calls and the number of calls from first-time telemedicine 
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China
The community lockdown due to the COVID-19 pandemic in China encouraged the use of telemedicine for 
both the prevention and management of COVID-19 and the management of chronic diseases. Three types 
of telemedicine platforms providing online services were adopted during the epidemic in China: (1) Internet 
hospitals operated by public hospitals; (2) Internet hospitals operated by online healthcare enterprises; and 
(3) local government digital service platforms[68]. The services provided included: (1) consultations services 
for COVID-19; (2) consultation services for derived health problems, particularly psychological counseling; 
(3) telemedicine and medical imaging teleconsultation; (4) general practice medicine for common and 
chronic diseases; (5) screening solutions to identify highly suspected COVID-19 patients, often based on AI; 
and (6) medical assistant robots.

According to a report from one of the largest hospitals in western China, from February 1 to April 1, 2020, 
10,557 online COVID-19 consultations were conducted for 6662 individuals, and 32,676 patients without 
COVID-19 completed virtual follow-ups[69]. Of the 10,557 COVID-19 consultations, 487 individuals (7.3%) 
were suspected cases. After comprehensive testing, four individuals were confirmed cases (0.82%, 4/487). Of 
the 32,676 non-COVID-19 consultations, 10,981 received e-prescriptions through an app. In this large 
hospital alone, the monthly average of patients receiving online follow-up from February 1 to April 1, 2020 
increased by nearly fivefold, from 3400 to 16,338. The situation was very similar across the hospitals and for 
various diseases in the whole country of China.

The use of telemedicine services was also widespread among physicians. A survey conducted among 148 
physicians from 57 hospitals in 16 provinces across China revealed that 94.6% of them adopted a 
telemedicine system during the pandemic; 34.1% of the physicians had never used a telemedicine system 
before; and only 9.3% used it with a frequency of at least once per week[70]. Overall, 91.5% and 88.4% of 
physicians were willing to use telemedicine during and after the pandemic, respectively. Physicians 
considered the inability to examine patients in person to be the biggest concern (78.3%) and the most 
important hurdle (58.0%) to implementing telemedicine.

Hypertension is the most common cardiovascular risk factor observed in COVID-19 hospitalized patients. 
The COVID-19 pandemic and consequent lockdown sped up establishing an intelligent Hypertension 
Excellence Center system, an endeavor to use a telemedicine platform to ensure continuity of care for 
hypertension cases diagnosed before the pandemic[71]. In regional medical centers, physicians working with 
the platform are connected with their patients by using an app that collects clinic, ambulatory, and home BP 
data and other health information. Physicians may do electronic counseling and even prescription through 
the system. Millions of patients have been on the platform and hopefully improve their hypertension 
management and cardiovascular health before and during the pandemic. In addition, with the established 
telemedicine platform, the May Measurement Month project in China continued over 2020 and 2021[72]. 
Individuals measured their BP with a fully automated BP measurement system. BP was measured in about 
100,000 and 300,000 people in 2020 and 2021, respectively, at more than 200 measurement sites in more 
than 20 China provinces. This opportunistic mass screening program commenced in 2017 worldwide, and 
helped more than one million Chinese people know their “numbers”[72].

Japan
In Japan, since April 2020, the number of outpatients with chronic diseases such as hypertension, diabetes, 
and cardiovascular disease decreased in clinics and hospitals. Among 100 patients who answered a 
telephone survey in a university hospital in Tokyo during the COVID-19 pandemic, 20% reported 
depressive symptoms, and 33% were hesitant to contact medical staff in the event of cardiovascular disease 





Omboni et al. Conn Health 2022;1:7-35 https://dx.doi.org/10.20517/ch.2021.03          Page 19

controlled with modest seasonal BP variation (120-130 mmHg), even without a change in antihypertensive 
medication. This system will be expanded to the community level as the second step to introduce the BP 
monitoring system into different settings.

The ICT technology is highly developed in Japan, and the Japanese Society of Hypertension generated the 
new research area of “digital hypertension”, promoting telemedicine in the clinical practice[78,79]. 
Telemonitoring and telemedicine will increase the accuracy of the diagnosis of hypertension and improve 
the assessment of BP control status. This will improve healthcare management and treatment for 
hypertension[80]. However, significant challenges remain: they are related to the cost, the data integration, 
the redesigning of team-based care, and better user experience in Japan.

Australia
The first patient with COVID-19 in Australia was detected on January 25, 2020. To reduce the risk of 
patient-to-patient and patient-to-clinician transmission of COVID-19, the government responded quickly 
by introducing several tranches of new and temporary telehealth items to the national Medical Benefits 
Schedule on March 13, 2020. Compared to most countries, the rate of infections in Australia has been 
minuscule due to the government’s early actions to close the country’s borders and impose strong lockdown 
within districts when cases are detected. Followed by highly effective track-and-trace record keeping, the 
impact of the first two waves was small. However, the third wave with the Delta variant entered the country 
by the end of June 2021 and forced a strategy overhaul seeing for the first-time daily infection rates 
exceeding 1000 in August 2021.

Despite low numbers of cases and deaths in Australia, the previouly limited uptake of telehealth in the 
country changed rapidly with quick adoption, resulting in years of challenges for health system reform 
being achieved in a matter of days[81]. Overall, the introduction of “whole-of-population telehealth”, which 
includes remote consulting via telephone and video, is regarded as a major policy success.

Despite a policy emphasis on video telehealth as the preferred substitute for face-to-face care[81], Australian 
healthcare providers demonstrated a clear inclination towards telephone rather than video consultations[82]. 
This has been especially true for general practitioners [Figure 2].

The reasons are not clear yet, but it may be pragmatic in nature, such as familiarity, need for rapid 
implementation, and availability of infrastructure. Other providers, such as psychiatrists and mental health 
consultations, were much more successful in incorporating video consults - often exceeding telephone 
consults[82]. Video was also a more common consultation method during the pre-COVID era, especially for 
psychiatrists and specialists[82].

When it comes to quality of care and patient satisfaction, the telehealth environment seems less rosy. In an 
online survey of 683 surgeons[83], 38% of respondents felt that the quality of care was equivalent to face-to-
face consultations - with particularly the inability to perform a clinical examination a concern, and 
expressing that telehealth was an inappropriate means to break bad news[83]. In another survey, the clinician 
respondents felt that using telehealth services had been a “forced adoption” with many using telehealth for 
the first time[84]. Based on the responses, the authors concluded that, despite several positives, “it could be 
that once the pandemic passes, previous policies and practises will re-assert themselves”[84]. It is, however, often 
the acceptability of telehealth to patients that is the cornerstone on whether this mode of care has longevity. 
In a survey with outpatients that use only telephone consultations (88% aged 50 years or older), one in five 
indicated consistent dissatisfaction with telehealth. They often had lower literacy, qualifications, and access 
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(G-BA) updated the regulations governing video consultations to counter treatment gaps caused by a 
reduction in in-person consultations. Recent data show video consultations make up only 1% of cases. 
However, providers report an increase in demand by general practitioners[90].

At the start of the pandemic, the state of North Rhine-Westphalia established a state-wide available 
intensive care hospital-to-hospital teleconsultation service (Virtuelles Krankenhaus NRW). Consultation 
requests are collected via a web portal, actioned via video conferencing, and documented in electronic case 
files (EFA)[91].

As opposed to teleconsultations and teletherapy, telemonitoring solutions for chronically ill patients have 
not seen an increase in uptake in Germany to date. The opportunities for improved patient care provided by 
telemonitoring have yet to be recognized[92]. While there is excellent evidence for the efficacy of 
telemonitoring for some chronic illnesses, such as high BP[93], Germany currently lacks (particularly 
monetary) incentive structures to join up existing initiatives and establish new ones.

Interest groups, such as the German Association for Digital Health Care (SVDGV) and the German Society 
for Telemedicine, and parts of medical societies work to improve the situation.

Telemedicine application in Germany falls short of full utilization of the technological possibilities. The 
acceleration of the adoption of telemonitoring and telediagnostics into the German healthcare system with 
appropriate recharge mechanisms for service providers is urgently required. Strengthening cross-cutting 
telemedical and digital health and care applications (DiGAs/DiPAs) is vital for the pandemic response and 
beyond. General practitioners and hospitals require low barriers to access telemonitoring infrastructure to 
further hybrid healthcare solutions and improve doctor-patient relations.

Recharge through statutory health insurers, education of all actors in the sector on evidenced digital 
healthcare applications, and the accelerated implementation of cooperation agreements between insurers 
and e-Health providers are the most important measures to improve the provision of telemedicine and 
telemonitoring across the sector. Here, the main focus needs to be on advancing already scientifically and 
economically proven telemedical applications.

Hungary
The COVID-19 pandemic has hit Hungary, as other European countries, hard during the second and 
mainly the third wave, claiming more than 30,000 lives, leading to one of the highest mortality rates in 
Europe considering the relatively small population of Hungary (313.32 deaths per 100,000 inhabitants). The 
subsequent restrictions, leading to limited personal access to medical care and general practitioners, made 
the optimal management and care of chronic diseases, such as hypertension, type 2 diabetes mellitus, 
chronic heart failure, or kidney diseases, more difficult. Despite the potential for telemedicine in this 
situation, the Hungarian telemedical providers and services were not developed or prepared enough to 
support and implement remote care, leading to initial missed opportunities. Nevertheless, some telemedical 
solutions were available in Hungary during COVID-19, notably the National e-Health Infrastructure 
(EESZT)[94]. This communication interface using cloud-based technologies connects public and private 
healthcare providers, pharmacies, and the population in the whole of Hungary. The EESZT was a significant 
milestone in the history of Hungary’s e-healthcare from the end of 2017. The system’s primary purpose is to 
interconnect the earlier fragmented healthcare data systems in all of Hungary and centralize all data in one 
system, taking into account foreign examples. Hence, the operating services of the infrastructure would 
allow access to the necessary information from the different treatment locations. Another important 
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During the first two months of lockdown (from March 9 to May 18, 2020), patients with acute conditions 
not related to COVID-19, or with chronic disease needing regular medical surveillance, could not easily 
access hospitals, general practices, or outpatient specialist clinics. This led to a dramatic reduction in 
hospitalization, an increase in the severity of the disease on admission, and an excess death rate in these 
patients[99]. The isolation at home also markedly increased the numbers of patients accessing health content 
on the Internet, as they were seeking qualified and certified telehealth services to help manage their 
condition. A significant increment in the use of home telemedicine solutions, particularly those based on m-
health, has been observed during the lockdown due to the halting of face-to-face visits. The national health 
authority set up in March 2020 special patient monitoring units called USCA (Unità Speciali di Continuità 
Assistenziale or, in English, Special Units of Remote Care) in the frequency of one unit for every 50,000 
inhabitants. These units included one or more physicians who could be activated at the request of the family 
doctor to perform interventions at the home of patients affected by COVID-19 but not requiring 
hospitalization[100]. This represented a rudimentary first attempt offered by the national health system to 
remotely manage, at scale, patients isolated at home. Concomitantly, local hospitals implemented or 
reinforced telemedicine services offered to Italian patients with different chronic conditions (including 
cardiovascular disease, diabetes, oncological disease, skin disease, neurological or psychiatric disease, and 
immunological disease)[101-108]. This “health maintenance strategy” provided individualized treatment and 
helped maintain the patient’s health status as close as possible to the ideal. Unfortunately, notwithstanding 
the recommendations of the National Institute of Health, the use of telemedicine by patients at home was 
hampered by the paucity of available services and the limited ICT infrastructure of the country.

According to a recent publication, the number of home users of telemonitoring services and the number of 
data exchanged between patients and doctors increased during the pandemic [Figure 3C][109]. The 
proportion of abnormal values (particularly for SpO2 and BP) was significantly lower during the lockdown 
[Figure 3D]. However, in the same period, access to existing telemedicine and telecounseling services 
provided to patients daily through community pharmacies and general practices showed a dramatic drop 
(ranging between 49% and 85%) because of the reduced access of patients to these premises due to fear of 
contagion[109-111] [Figure 3A]. In the pharmacy setting, the overall proportion of abnormal tests was larger 
during the outbreak [Figure 3B]: in particular, an increase in the prevalence of abnormal ECGs due to 
myocardial ischemia was observed[109].

Russia
The COVID-19 pandemic was a stimulus for telemedicine development in Russia as well as in other 
countries. Changes involved two spheres: (1) direct use of teleconsultations and distant monitoring for the 
treatment and monitoring of infected and contact subjects; and (2) use of telehealth for chronic diseases 
management (hypertension, heart failure, diabetes, etc.).

Telemedicine is a part of an extensive national program for healthcare informatization in the Russian 
Federation, which was highly accelerated by the current situation with COVID-19. The overall system has a 
part called “Vertically Integrated Medical Information System”, which is aimed to integrate all data from all 
regions in one block and analytics[112]. Currently, oncology and cardiology are two blocks that have already 
been introduced. The national registry of COVID-19 patients was quickly developed in April 2020, and now 
it is regularly updated by all regions: some of the data are downloaded directly from electronic medical 
records.

Limited to Moscow, and since April 2020, about 25% of outpatients with COVID-19 were managed by 
telemedicine services. A special telehealth center was organized for online consultations. Moreover, all chest 
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Switzerland
Switzerland offers an excellent telemedical ecosystem, insomuch as several large commercial telemedical 
companies are headquartered in Switzerland[117]. With 24 h per day availability across the year, these services 
were already popular and widespread before the COVID-19 pandemic, with 2.5 million patient contacts per 
year[118]. Many major health insurance providers offer the “Telmed model”, requiring the insured to have a 
telehealth consultation before visiting a medical practitioner’s office[119]. This has led to almost half of all 
emergency hospital walk-ins to consult via a telehealth service before leaving their home[120]. As could have 
plausibly been expected, the number of Swiss health insurance providers offering a telemedicine 
consultation system for their customers rapidly increased during the first COVID-19 pandemic 
lockdown[121]. However, the rise in telemedicine use during the first lockdown did not involve individuals 
changing to telemedical services but rather using technology solutions to remain in contact with their 
primary care physicians[122]. Compared to commercial providers, the uptake of telemedicine by the wider 
Swiss medical community (e.g., general practitioners) was stagnating before the COVID-19. There were still 
several challenges to digitalization: (1) the lack of interoperability with their own systems; (2) security and 
liability concerns; (3) the inadequate representation of digital services in reimbursement tariffs; and (4) 
concerns about too much or too little work[117]. Unfortunately, these challenges do not seem to have 
markedly changed during the COVID-19 pandemic.

Nonetheless, the Swiss Association of Medical Doctors (FMH) has most recently been actively supporting 
the implementation of remote care services by assessing partnerships with telehealth manufacturers and by 
releasing a fact sheet proposing guidelines to the safe use of communication technologies and advice on 
billing for virtual consultations[117,123].

During the first lockdown period, hospital care faced unprecedented challenges, such as reorganizing the 
hospital to treat patients with COVID-19. Consequently, there was a marked decrease in emergency 
hospitalization, such as myocardial infarction and stroke, in most areas of Switzerland[124]. Thus, as hospitals 
became overwhelmed by the global medical crisis, novel digital communication solutions circulated 
throughout Switzerland. For instance, the University Hospital in Geneva was in an ideal position to rapidly 
develop an application, HUG@home, by leveraging prior advancement of a pre-existing pilot version of a 
platform for telemedicine. HUG@home is particularly useful for vulnerable patients, such as those suffering 
from chronic conditions, and for communication between different healthcare professionals[125].

Furthermore, progress has been made in cardiac rehabilitation, where telerehabilitation has become a 
standard procedure in larger cardiovascular treatment centers. The University Hospital in Bern now 
provides connected devices, such as BP and heart rhythm monitors, for remote diagnosis of cardiac 
insufficiencies[126]. Telemedical consultations are also increasingly being used by neurologists. For instance, 
in specialized epilepsy centers, teleconsultation, epileptic seizure monitoring with or without wearables, and 
Internet-based therapy programs, are commonly established either for everyday clinical practice or in the 
context of scientific studies[127]. Notably, the management of COVID-19 found direct support from the 
domain of telemedicine, with the country-wide downloads of the “SwissCovid App” used for contact 
tracing, which has strengthened the population’s trust in the security of healthcare data[117,126]. Other new 
technologies, such as the COVID-Guide, use artificial intelligence-driven chatbots for rapid self-assessment 
of symptoms and a personalized follow-up[128].

United Kingdom
The COVID-19 pandemic had a major impact on the provision of care in the United Kingdom (UK), 
leading to significant reductions in services that have yet to recover: as of May 2021, estimates from the 





Omboni et al. Conn Health 2022;1:7-35 https://dx.doi.org/10.20517/ch.2021.03          Page 27

Table 4. Summary of the level and features of telemedicine uptake in the various continents and countries worldwide during COVID-19 pandemic

Continent/Country Implementation 
level

Main barriers to 
implementation

Main services (in order of 
importance)

Insurance 
reimbursement

Specific telehealth policies at a national 
level

Africa Low • Cost 
• Infrastructure 
• Connectivity 
• Interoperability 
• General and digital illiteracy

• Telephone 
• Social (chat) 
• E-mail

No No

Canada Medium • Infrastructure 
• Connectivity 
• Interoperability 
• Reimbursement 
• Regulatory restrictions

• Video 
• Telephone 
• RPM

Yes (partial) No

United States of 
America

Medium/High • Cost 
• Infrastructure 
• Digital illiteracy

• Video 
• E-mail 
• RPM

Yes (partial) Yes (partial)

Latina America Low • Infrastructure 
• Privacy 
• Regulations

• Video 
• Telephone

No Yes (partial)

Western Asia Low/Medium • Cost 
• Infrastructure 
• General and digital illiteracy

• Telephone 
• Video

No No

China High • General and digital illiteracy • Telephone 
• Video

No No

Japan Medium • Cost 
• Interoperability

• Telephone 
• Video 
• RPM

No Yes (partial)

Australia Medium • Infrastructure 
• Digital illiteracy

• Telephone 
• Video

Yes (partial) Yes (partial)

Germany Medium/High • Infrastructure 
• Education

• Telephone 
• Video

Yes (partial) Yes

Hungary Low • Infrastructure 
• Digital illiteracy

• Telephone 
• E-mail

Yes (partial) No

Italy Low/Medium • Infrastructure 
• Interconnectivity 
• Reimbursement

• Telephone 
• Video 
• RPM

No Yes (partial)

Russia Low • Infrastructure • Video 
• RPM

No No

Switzerland Medium/High • Interoperability 
• Security

• Video 
• RPM

Yes (partial) No

United Kingdom Medium • Infrastructure 
• Digital illiteracy

• Telephone 
• Video

No No

RPM: Remote patient monitoring.
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Table 5. Progress made in the implementation of telemedicine during the COVID-19 pandemic and gaps still to be filled in

Progress Gaps
• Several countries relaxed laws and regulations pertaining to the use of telemedicine (licensing 
of healthcare operators, privacy, reimbursement)

• Several countries are still affected by the lack of policy to legislate telemedicine

• Many countries have issued national guidelines and protocols guiding the implementation of 
telemedicine in the community

• Current guidelines are often generic and do not provide practical recommendations for the routine clinical use of 
telemedicine (target population, types of application, remuneration, etc.) 
• There is no integration and standardization at an international level among protocols and guidelines

• Insurance companies and national health authorities started reimbursing expenses for patient 
care delivered via telemedicine

• Health reimbursement plans may not be available in some countries and may not be provided to all the different 
social strata of the population 
• Funding frameworks for telemedicine in the context of public healthcare must be defined

• Increased awareness of the usefulness of telemedicine among healthcare professionals and 
patients

• Illiteracy in low- and middle-income countries reduces the awareness about the importance of telemedicine 
• Clinicians’ unwillingness to adopt telemedicine persists in some cases and needs to be overcome with adequate 
training and education

• Increased adoption of telemedicine solutions (particularly televisit and telemonitoring) in the 
majority of countries worldwide 
• More older patients with chronic diseases moved online compared to pre-COVID-19

• The technological and infrastructural requirements and the high costs of telemedicine bear the risk of widening 
inequity among countries with different income levels and across various population subgroups 
• Tailored solutions according to users’ features must be envisaged to scale up the use of telemedicine

• Increased use of applications based on AI that may improve diagnostic accuracy and 
treatment, transforming healthcare management from passive to active or proactive

• Most advanced solutions may not be affordable to all subjects and may be available only in high-income countries

• Increased integration of telemedicine with traditional (in-person) healthcare services • Quality of care in telemedicine is not always optimal compared to in-person care 
• Heterogeneity of available solutions and technologies do not allow cross-platform interoperability and easy data 
exchange 
• Reorganization of the healthcare network is necessary to switch to outpatient remote management

PERSPECTIVES AND CONCLUSIONS
During the COVID-19 pandemic, progress has been made in the adoption of telemedicine to screen for infected people, oversee affected subjects, and ensure 
continuity of care of chronically ill people. However, the use of telemedicine was not homogeneous across the various countries hit by the pandemic. This was 
due to differences in the awareness of the importance of telemedicine, variability in the quality of the infrastructures, level of informatics literacy of healthcare 
professionals and patients, and reimbursement schemes and plans. The experience collected during the COVID-19 pandemic should help strengthen available 
solutions and develop a more coordinated general strategy to favor the implementation of telemedicine at scale in the healthcare system. Achieving this goal 
will help prepare well for future pandemic waves and ultimately improve the management of COVID-19 and non-COVID-19 patients. In particular, second-
line home-based telemedicine-based solutions serving as “virtual hospitals” may help reduce the burden on the first line, particularly emergency departments 
and intensive care units.
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