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Abstract

During the COVID-19 pandemic, telemedicine has emerged worldwide as an indispensable 

resource to improve the surveillance of patients, curb the spread of disease, facilitate timely 

identification and management of ill people, but, most importantly, guarantee the continuity of 

care of frail patients with multiple chronic diseases. Although during COVID-19 telemedicine 

has thrived, and its adoption has moved forward in many countries, important gaps still remain. 
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Major issues to be addressed to enable large scale implementation of telemedicine include: 

(1) establishing adequate policies to legislate telemedicine, license healthcare operators, protect 

patients’ privacy, and implement reimbursement plans; (2) creating and disseminating practical 

guidelines for the routine clinical use of telemedicine in different contexts; (3) increasing in the 

level of integration of telemedicine with traditional healthcare services; (4) improving healthcare 

professionals’ and patients’ awareness of and willingness to use telemedicine; and (5) overcoming 

inequalities among countries and population subgroups due to technological, infrastructural, and 

economic barriers. If all these requirements are met in the near future, remote management of 

patients will become an indispensable resource for the healthcare systems worldwide and will 

ultimately improve the management of patients and the quality of care.
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Introduction

The public health emergency that resulted from COVID-19 increased public interest and 

demand for telemedicine worldwide and led to a rapid expansion of this care modality 

as an integral part of outpatient care delivery[1]. Concomitantly with a dramatic reduction 

of in-person consultations, a surge in the use of remote patient monitoring and televisits 

has been observed. At last, telemedicine has emerged worldwide as an indispensable 

resource to restrain the spread of the disease through improving the surveillance of patients, 

facilitating early identification, and allowing prompt management of infected people, as well 

as enabling continuity of care of vulnerable patients with multiple chronic diseases[2,3].

However, to date, the use of telemedicine worldwide remains suboptimal due to a 

heterogeneity of solutions and differences in the quality of infrastructures and technologies, 

as well as the level of acceptance of patients and doctors across different countries. With 

the aim of providing an update of the status and use of different modalities of telemedicine 

during the COVID-19 pandemic (from early 2020 to the end of 2021), we reviewed the 

current literature and asked experts from all over the world to summarize their experiences.

The objective of the present paper is not to provide a comprehensive picture of the use 

of telemedicine worldwide but to report experts’ perspectives, mainly focusing on the 

management of patients with chronic conditions requiring strict surveillance during home 

isolation[4,5].

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].
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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].

That Africa needs telemedicine is indisputable. The World Health Organization Health 

Report of 2006 noted, “…Africa has 24% of the burden (of disease), but only 3% of the 

health workers commanding less than 1% of world health expenditure”[17]. Unfortunately, 
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the situation has changed little over the past 15 years as the population growth rate exceeds 

the production rate of health professionals. Thirty-one African countries have fewer than 20 

doctors per 100,000 people[18]. Telemedicine has always been touted as a potential solution 

to some of Africa’s health problems, but there have been few successful and sustained 

telemedicine programs. Apart from the shortage of doctors and disease burden, the barriers 

to telemedicine are many, poverty, poor infrastructure, limited and expensive connectivity, 

and irregular power supply, to list a few[19].

The COVID-19 pandemic has heightened interest in and awareness of telemedicine as in the 

rest of the world. As of September 2021, there were nearly 7500 papers on telemedicine and 

COVID-19 indexed in PubMed, 124 (1.6%) report activity in Africa, and, of these, only 28 

(0.4%) report on actual telemedicine use during and in response to the pandemic.

Telemedicine activity is reported in 14 of the 54 countries, with most reports from 

Nigeria (seven papers). Eight of the papers are surveys of doctors in a particular specialty 

seeking to determine whether there had been uptake of telemedicine during the pandemic. 

These provide little detail of actual telemedicine services and the mode of telemedicine 

delivery. Overall, telemedicine activity has been reported in 16 clinical disciplines. The most 

common is mental health, reported in seven countries. Other examples include pediatrics, 

rheumatology, oncology, urology and obstetrics, and gynecology.

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 
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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 preemptive 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 applications such as Zoom® or 

WhatsApp® for telemedicine.

What is the future? Many health professionals who were either ambivalent or opposed 

to telemedicine have become users. As elsewhere, will the enabling regulatory changes 

remain? If not, is there now enough demand and telemedicine experience, especially in the 

private sector, for practitioners and consumers to fight for change and the continuance of 

telemedicine?

Americas

Canada—Virtual care delivery and remote patient monitoring (RPM) are the two most 

common telemedicine modalities currently offered in Canada[26,27]. Virtual care delivery 

typically consists of video (or telephone) visits between patients and providers, with 

multiple private companies offering virtual platforms that may include encrypted video 

connection, appointment scheduling, virtual waiting rooms, and document file sharing 

and storage. Mental health services, teledermatology, and primary care visits are the 

common indications for telemedicine use[28]. RPM is used primarily to monitor patients 

who have been discharged from acute care and/or admitted to virtual hospital programs, 

Omboni et al. Page 6

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



including chronic conditions such as hypertension, diabetes, chronic obstructive pulmonary 

disease, and heart failure[27,28]. This approach can be cost-effective if focused on high-risk 

patients[29].

In the 1970s, Canada was a global leader in telemedicine[30]; however, in recent decades, 

prior to the coronavirus (COVID-19) pandemic, uptake of telemedicine has been extremely 

low. For example, in 2014, 411,778 telehealth clinical sessions were delivered, representing 

only 0.15% of the $270 million billable services provided nationally[26,27]. Conversely, 

virtual care visits have surged during the pandemic as Canadians have a high prevalence of 

connectivity. In 2020, 92% of Canadians had broadband access to the Internet, 69% used 

the Internet to search for health information, 84% used smartphones on a regular basis, and 

14% of the population used Internet-connected wearable smart devices[31]. A study using 

population-based data analysis from Ontario, the largest Canadian province (population 14.6 

million), found that virtual care use increased from 1.6% of total ambulatory visits in the 

second quarter of 2019 to 70.6% in the second quarter of 2020[32]. In a survey of family 

physicians in the province of British Columbia, telephone visits for hypertension increased 

from 18% to 80.7% during the pandemic[33]. In a 2021 survey of 2071 practicing Canadian 

physicians, it was reported that 94% of physicians were using virtual care and the most 

common modalities used were telephone (93%), video (51%), and secure e-mail/messaging 

(36%)[34]. Only 5% of physicians reported use of RPM platforms and 96% planned to 

continue to use virtual care in the future.

By the end of the summer 2021, more than 80% of Canadians have received the first dose 

of vaccine and 50% the second one[35]. With governments easing restrictions on movement 

and gatherings, few expect the health system will fully abandon virtual care as comfort 

using technology has grown, particularly among older adults. Instead, a hybrid model 

is envisioned in which healthcare services will transition to a “flexible” approach using 

digital technology to bridge the communication gap between clinic visits and provide a 

continuum of care. For health professionals, this means greater reliance on digital tools such 

as electronic health records, telehealth, and e-pharmacy, while, for patients, it means easier 

access to personal health records, expanded use of home monitoring devices, greater use of 

electronic messaging, and greater reliance on self-management, which is strongly promoted 

as a way to improve health outcomes and quality of care[36]. Thus, utilization of virtual care 

will likely increase and become the standard practice for persons with long-term conditions.

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 
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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 increased the importance of capturing blood 

pressure (BP) measurements remotely. In the second quarter of 2020, after COVID-19 stay 

at home orders were enacted in many states, ambulatory care BP assessments decreased by 
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more than 50% compared to the second quarter of 2019[48]. Furthermore, unequal access 

to home BP monitors, smartphones, and broadband Internet could worsen BP measurement 

and control disparities[49]. In a survey of federally qualified health centers (community 

clinics caring for underserved populations), telehealth uptake was lower in Southern states, 

rural health centers, and those with staffing challenges[50]. Larger well-resourced healthcare 

systems such as Kaiser Permanente accelerated the development and implementation of 

telemonitoring programs for chronic conditions including hypertension, diabetes, and heart 

failure. However, the reach (number of people enrolled) of these programs is still limited 

because of limited resources for implementing population management (such as pharmacist 

and nurse medication management programs) and patient reimbursement for the purchase 

of home BP monitors. Partnerships with the industry hold promise for extending BP 

telemonitoring reach. Some vendors offer cellular enabled monitors that can directly transfer 

BP, weight, and other vital data to a website or an electronic health record without a 

smartphone or broadband Internet, which would improve access to and usability of chronic 

condition telemonitoring[51].

As the COVID-19 pandemic continues, maintaining the expansion of telehealth is critical 

to providing access to care, and the facilitators and barriers to its implementation need to 

be carefully considered. Lienecket al.[52] performed a systematic review of implementation 

of telehealth services in the US during the COVID-19 pandemic and found 24 US articles 

focusing on multi-level facilitators and barriers to adoption of telehealth in ambulatory care 

settings [Table 3][53]. These telehealth facilitators and barriers are not unique to the US.

Future challenges include potential redaction of telehealth policies, particularly those that 

ensure pay equity similar to face-to-face visits and restrictions of the type communications 

that will be reimbursed. Systems for engaging patients in telemonitoring and chronic 

condition programs, still in their infancy, have been sped up by COVID-19, but progress 

could slow once the pandemic recedes[54]. Strategies including greater outreach, education, 

and infrastructure support are needed to ensure access to telehealth in marginalized, 

vulnerable, and underrepresented populations.

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 
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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 

users increased by 233% and 226%, respectively, and the number of calls that resulted in 

prescriptions increased by 342%. This increase persisted through the subsequent months 

of blockages and even beyond. Indeed, while telemedicine use decreased slightly after 

restrictions were relaxed, it remained significantly higher than during the pre-pandemic 

period, indicating a potentially permanent shift towards acceptance of innovative medical 

practice[61,62].

It was not just the number of new users that made the difference. The characteristics 

of telemedicine users also changed. Patients who used telemedicine during 2019 had an 

average age of 30 years with no underlying health problems: the substantial increase in the 

use of telemedicine during the pandemic was driven by patients 65 and older and those with 

pre-existing conditions.

For telemedicine to become a reality in the region, many problems will need to be addressed, 

including a more robust legal and regulatory framework for patient privacy, insurance, and 

professional licensing. In addition, in Argentina, in September 2021, the CHARGE-app 

study was launched: an iconic study in Latin America, through which it will be possible to 

evaluate the telemedicine strategy versus classic care in the management of hypertension[63].
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Asia

Western Asia—In western Asia (Arab countries), each country and city had its own 

issues during the COVID-19 pandemic, but they faced broadly the same problems when 

administering care for patients with chronic conditions. Restrictions surrounding COVID-19 

have led most countries to offer alternative systems to enable patients to access care during 

the pandemic, including telemedicine.

Clinics in Saudi Arabia and the other Gulf countries had varying degrees of access to 

and experience with utilizing telemedicine infrastructure prior to the COVID-19 pandemic. 

As the pandemic developed, these clinics had to pivot to offering remote services only. 

Most clinics in the Gulf countries turned to telemedicine to enact this, via methods such 

as phone calls, e-mail, Zoom®, and Microsoft Teams®, as well as smartphone-based 

technologies such as WhatsApp® and specific health apps[64]. They used these platforms 

for virtual visits and consultations, medication refills, rescheduling appointments, reviewing 

the measurements of vital signs, and so on[65–67]. Prior to COVID-19, most patients of 

these clinics had not used telemedicine platforms, but, due to high levels of access to 

smartphones and other devices and the wide availability of Internet in Saudi Arabia, 

relatively simple telemedicine clinics could be implemented quickly and smoothly, without 

too much additional burden being placed on the health system[65]. Research reported high 

patient satisfaction following attendance of a virtual session, and 88% of these patients 

recommended continuing this activity as a virtual session every year[64].

In other western Asia countries, some digital services had been present prior to the 

COVID-19 pandemic, mainly involving phone line call centers and messaging services. 

However, some of these countries experienced difficulties in pivoting to a fully remote 

model of care during this time[66]. Illiteracy presents a potential barrier to successful 

telemedicine implementation. Even educated patients may still lack the technological 

literacy to engage with the communications platforms and other technologies required 

for telemedicine. Its implementation has also been severely hampered in countries that 

have experienced socioeconomic disruption, such as Libya and Syria, where technologies 

required for telemedicine cannot be utilized reliably due to lack of infrastructure, including 

the Internet and electricity[66]. These issues are particularly common outside of urban 

population areas.

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.

Omboni et al. Page 11

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



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 exacerbation[73]. 

The frequency of depressive symptoms was sustained even after a decline in the number 

of newly COVID-19-infected patients. Following the rise of the COVID-19 pandemic, the 

Ministry of Health, Labor, and Welfare (MHLW) recommended the use of telemedicine. 

In April 2020, the government temporarily allowed the adoption of telemedicine for the 

first consultation between a patient and a doctor and the online prescription counseling 
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by a pharmacist. After the first decision to temporarily expand telemedicine, the Japanese 

government sped up its pre-pandemic discussions on telemedicine and finally declared in 

June 2021 that these measures would be maintained permanently. MHLW will develop 

detailed guidelines to ensure the safety and quality of the treatment, followed by formal 

discussions on the reimbursement rate reform. Since the first decision about telemedicine, 

doctors were permitted to use telemedicine. However, almost all the clinics and hospitals 

were not prepared for sophisticated telemedicine applications. The majority of doctors used 

the telephone for teleconsultation as a basic form of telemedicine.

According to a survey by the MHLW in January 2021, the number of medical institutions 

which introduced telemedicine after the authorization of the government increased from 

10,812 (9.7% of all institutions in Japan) in April 2020 to 16,095 (14.5%) in June[74]. 

However, this number nearly plateaued for the rest of the year. Initial online consultations 

for the first visit were less than 10,000 nationwide, even in the peak month of May 2020, 

and have decreased since. Both the usage and the rate of expansion seem somewhat limited 

compared to other high-income countries, such as the US.

Telemedicine was also popular among Japanese patients. In a large Internet survey 

conducted in two different periods during the COVID-19 pandemic in Japan, of 24,526 

participants aged 18-79 years (50.8% women), 2.0% (n = 497) reported using telemedicine 

in April 2020 and 4.7% (n = 1159) during August-September 2020[75]. During the pandemic 

the use of telemedicine was increased more in younger than older individuals, except for 

subjects in their 70s who showed higher frequencies of telemedicine use. Inequality in 

telemedicine use by educational attainment and urbanicity of residence widened during the 

COVID-19 pandemic. Between August and September 2020, individuals with a university 

degree were more likely to use telemedicine than those with a high school diploma or less 

(6.6% vs. 3.5%). Residents in urban areas exhibited higher rates of telemedicine utilization 

than those living in rural areas only during August-September 2020 (5.2% vs. 3.8%). 

Disparities in telemedicine use by income level were not observed in either period.

In Japan, a web-based information and communications technology (ICT)-based BP 

monitoring system [the Disaster CArdiovascular Prevention (DCAP) Network] was 

developed and introduced in an area that was catastrophically damaged (Minamisanriku 

town) to help control the survivors’ BP in 2011[76]. This DCAP system was developed to 

help care for people in the disaster area. However, it was also used after the acute phase 

and contributed to increasing BP management quality, resulting in decreased cardiovascular 

events for the next ten years. In Minamisanriku town, the DCAP system has been used 

continuously, even during the COVID-19 pandemic, to keep improve BP control in 

hypertensive patients. This BP monitoring system with cloud computing was used for 

affected people staying in temporary shelters. Self-measured BP was automatically sent to 

the cloud computing system. At this early stage, just after the disaster occurred, the DCAP 

network system was helpful to pick up the high-risk patients with disaster hypertension and 

hypotension due to infection or dehydration. When the hypertensive patients returned to 

their houses after the acute phase of the disaster, the DCAP home BP monitoring system 

helped evaluate the home BP control status in the living conditions changed after the 

disaster. This DCAP home BP-guided approach helped decrease the participants’ home BPs 
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from around 150 mmHg or more to significantly lower BP levels[77]. This DCAP network 

has been continuously used for ten years until now, and home BP has been successfully 

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 
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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 to the Internet[85]. 

Many other patients found teleconsultations convenient, but - similar to clinicians[83] - there 

were concerns regarding absence of physical examinations. Patients expressed a dominant 

desire for a mixed-model clinic in the future[85].

Europe

Germany—As experienced worldwide, the COVID-19 pandemic increased the load on 

the German healthcare sector significantly. This situation accelerated the search for novel 

healthcare solutions, particularly for chronic illness care[86]. Developments focused on the 

introduction of telemedical solutions to the German healthcare sector on a broad scale. The 

Digitale-Versorgung-Gesetz (DVG), introduced in 2019 to facilitate innovation and digital 

transformation in healthcare, represented important legislation underpinning this process[87]. 

The DVG also contains the Digitale-Gesundheitsanwendungen-Verordnung, which regulates 

the reimbursement of digital healthcare applications through statutory health insurers[88].

On June 16, 2020, the German government and the Robert-Koch-Institut released a 

COVID-19 warning smartphone app[89]. It recorded 28.6 million downloads in the first 

year. Since the initial release, additional features such as records of vaccination status 

and registration to events have been introduced. Furthermore, it was enabled to exchange 

data with similar applications across the EU. A significant change in practice during 

the COVID-19 pandemic was observed regarding video consultations. The joint federal 

committee (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.
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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 objective 

is to provide modern central services such as subsystems for issuing electronic receipts, 

electronic referrals and medical documents or e-imaging, or the e-profile, which facilitate 

the widespread adoption of modern healthcare.

Based on the EESZT, more subjects suffering from chronic conditions (e.g., chronic 

heart failure, hypertension, and type 2 diabetes mellitus) could access medical care and 

assess their condition during the pandemic. The main problem was sending their data 

[BP measurement, self-measured blood glucose values, and electrocardiograms (ECGs)] to 

their doctors. A basic solution was that the collected data of self-measured BP or blood 
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sugar values were sent by e-mail from patients to their doctors, and the report or medical 

advice was sent back in the same way. The other options are mobile apps or smart devices 

capable of collecting and forwarding the measured BP readings. Unfortunately, an effective 

telemedical system is not yet established in Hungary, but the Hungarian Hypertension 

Registry employs special devices provided to family physicians and hypertension outpatient 

clinics. Office BP values are transmitted online to an evaluating center using the Medistance 

system of Omron[95].

More and more patients with diabetes in Hungary use the so-called D-cont e-Diary system, 

which means smart self-measuring devices with the ability to upload blood sugar values to 

the Internet and an e-diary system. This can provide structured analyses to diabetologists 

(the last week, month, or longer duration statistics and different timepoint of measurements 

regarding fasting or nonfasting condition or carbohydrate intake), which results in better care 

of their patients.

Anticoagulated patients were also in a challenging situation during the pandemic, mainly 

those treated with vitamin K antagonists, because of the need for regular international 

normalized ratio checks and feedback on potential dose modification from their doctors. 

COVID-19 caused a switch in most patients to direct oral anticoagulant (DOAC) therapy, 

preferred because of the lack of need for regular blood checks. Modern telemedicine 

solutions could facilitate the e-prescriptions of DOACs, provide online educational 

materials, and solve perioperative management problems.

Italy—In Italy, the national health system struggled to sustain care for the wave of 

COVID-19 patients due to a shortage of personnel, devices, and intensive care unit beds. In 

April 2020, amid the national lockdown, the National Institute of Health (Istituto Superiore 

di Sanità) published interim recommendations on the use of telemedicine healthcare 

services during the COVID-19 health emergency[96]. The document supported the setup 

and implementation of telemedicine services, providing indications, identifying operational 

problems, and offering solutions supported by evidence that are easily implementable in 

practice. The recommendations were meant to be employed in different combinations 

to provide health services and psychological support and proactively monitor the health 

status of quarantined people, during isolation or after discharge from the hospital, or of 

people isolated at home due to the rules of social distancing but in need of continuity of 

care, even if they were not COVID-19 infected. Before the pandemic, the experience of 

telemedicine in Italy was anecdotal: services were traditionally scattered across several 

different applications, with poor interconnectivity and inconsistent local and regional 

reimbursement practices, and not covered by the national health system. General guidelines 

aimed to offer a guide for implementing telemedicine solutions were first released by 

the National Institute of Health in 2012[97]. However, these guidelines have never been 

practically applied. Now, following COVID-19, more practical recommendations on how 

to provide remote services, including televisits and telemonitoring, limited to patients with 

a chronic disease in stable conditions, have been issued[98]. To date, these indications still 

need to be put into practice.
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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]. 
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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 computed tomography scans were collected in one large 

repository and analyzed by remote service. These innovations helped significantly reduce 

the load on outpatient clinics and improved the process of triage and organization of 

patients’ flow, including urgent hospitalization and ambulance visits.

In St. Petersburg, a specialized telemedicine system with the blocks of “doctor to doctor” 

and “doctor to patient” services was organized in 2020 for COVID-19. It included 18 

specialties and more than 100 experts for specialized consultations, including intensive care 

in the critically ill. Two hundred fifty medical organizations are connected in the system, and 

the online interaction with patients and between hospitals is being actively developed.

BP telemonitoring with remote counseling intervention was organized in several regions 

of the Russian Federation. For example, in St. Petersburg, a simple free website and a 

mobile application were developed for patient-physician communication and storage and 

exchange of medical information. The design of the application and the telemonitoring 

process were previously described[113]. During the pandemic period, the usage of the system 

increased fivefold compared to 2019. BP telemonitoring solutions relying on different 

mobile applications and remote technologies have been implemented in 44 regions of the 

Russian Federation.

Each region introduced separate pilot projects, some of which were very successful. In 

Penza, e-Health services are currently used by 18% of the population. Online patients’ 

diaries were set up with about 8000 active users. Telehealth services are provided by state 

clinics and private organizations[114], while more than half of activates are organized by 

non-medical providers such as Sberbank, Rostelecom, and others[115,116].

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 
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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 National Health Service (NHS) 

show that significant numbers were waiting for investigations or treatment in cardiology 

or cardiothoracic surgery in England - around 52,000 had been waiting longer than 18 

weeks, and more than 4300 had been waiting for at least a year - up from just 28 before 

the pandemic started (at the end of February 2020)[129]. This reflects major problems 

for hospitals in undertaking their regular clinical activities alongside caring for those 

with COVID-19 or the consequences thereof. Despite these long waits, there have also 

Omboni et al. Page 20

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



been significant changes in activity in terms of admissions, presumably due to changes 

in behavior of both patients and clinicians: again, considering cardiovascular disease, 

hospital admissions for acute coronary syndrome declined from a 2019 baseline rate of 

3017 admissions/week to 1813 per week by the end of March 2020, a reduction of 40% 

(95% confidence interval: 37%-43%)[130]. By May 2020, there had been a partial bounce 

back with 2522 admissions/week, representing a 16% (95% confidence interval: 13%-20%) 

reduction from baseline. This nevertheless represents significant changes in activity.

In primary care, there has been a rapid change to much higher levels of remote (largely 

telephone) consulting[131] [Figure 4].

Despite relying on the trailing edge technology of a standard telephone or mobile, remote 

consulting jumped from 30% to 89% in the months immediately before and after the start 

of lockdown. In the UK, the use of short message service text messaging also increased by 

more than three times[131]. More complex technology was far more rarely used with very 

few video consultations undertaken, but patients often sent photos of, for example, rashes 

to allow remote management. Overall, consulting rates were also reduced in the pandemic 

by about 10% compared to pre-pandemic levels. Few data are available regarding case mix, 

but small increases were seen in the rates of consultation for mental health problems and by 

those who were shielding (the UK term for advice to self-isolate pre-vaccine availability for 

people in groups considered to be “extremely vulnerable” including those with transplants, 

significant cancer, and immunosuppresion)[132].

To maximize cardiovascular prevention in the context of a large increase in remote 

consulting in UK, several initiatives have taken place. Self-monitoring of BP has been 

significantly enhanced by the BP@Home scheme: since October 2020, over 45,000 BP 

monitors have been delivered to people’s homes[133]. Early data from the trailblazer areas 

indicate that the level of home-based BP monitoring by patients, measured by the number 

of readings submitted, has increased three times compared to pre-pandemic levels. A 

further > 150,000 monitors have been ordered for distribution by the scheme (Personal 

Communication from NHS-X). Data published last year but collected pre-pandemic suggest 

that a further 40% of people with hypertension own monitors, which extrapolated to England 

as a whole would represent over three million people[134].

In maternity care, NHS England procured 16,000 monitors, which were distributed to 127 

hospital trusts nationally for use in pregnancy hypertension. This was accompanied by new 

guidance from the Royal College of Obstetrics and Gynaecology, providing advice on the 

use of self-monitoring in pregnancy for the first time in the UK. At least three providers 

offered apps to allow telemonitoring of results[135–137]. There are no current published data 

regarding these apps, although evaluations are in progress.

Progress and Challenges in Telemedicine During Covid-19

The use of telemedicine during the recent pandemic has been rated as highly satisfactory 

by users, and, as a consequence, the majority of the patients and healthcare providers 

reported a willingness to continue using telemedicine after the pandemic[138,139]. In a global 
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survey conducted in May 2021 involving 293 professionals across the healthcare delivery 

spectrum, 73% of respondents stated that telemedicine was the subsegment of digital health 

that experienced the largest growth during the pandemic[140]. In a previous survey conducted 

at the beginning of the pandemic, the percentage of positive responses was slightly lower 

(65%)[140].

The situation relative to the adoption of telemedicine in the various continents or countries 

during COVID-19 as presented in the specific sections of this paper appears to be 

fragmented and heterogenous. The level of implementation, main barriers to uptake, primary 

services provided, and availability of insurance reimbursement plans and telehealth policies 

at a national level are summarized in Table 4. When insurance reimbursements or telehealth 

policies were available, these were limited to specific services and, in most cases, the 

pandemic period: in federal countries such as the US, the regulations may have varied from 

state to state.

As summarized in Table 5, during the COVID-19 outbreak, several steps forward in 

adopting telemedicine have been made. Although some pre-existing barriers to the pandemic 

were removed, important gaps still need to be filled in to favor large-scale implementation 

of telemedicine. Technological, infrastructural, educational, economic, and legal issues still 

undermine the long-term sustainability of telemedicine beyond the COVID-19 pandemic.

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.

Financial support and sponsorship

Richard McManus is a National Institute for Health Research (NIHR) Senior Investigator (NIHR200201) and 
received funding from the NIHR Applied Research Collaboration Oxford and Thames Valley (NIHR200172). Lu 
Yuan is supported by the National Heart, Lung, and Blood Institute (K12HL138037) and the Yale Center for 
Implementation Science. She was a recipient of a research agreement, through Yale University, from the Shenzhen 
Center for Health Information for work to advance intelligent disease prevention and health promotion.

Availability of data and materials

Not applicable.

Omboni et al. Page 22

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



References

1. Arshad Ali S, Bin Arif T, Maab H, et al. Global interest in telehealth during COVID-19 pandemic: 
an analysis of Google Trends™. Cureus. 2020; 12 e10487 doi: 10.7759/cureus.10487 [PubMed: 
33083187] 

2. Keesara S, Jonas A, Schulman K. Covid-19 and Health Care’s digital revolution. N Engl J Med. 
2020; 382: e82. doi: 10.1056/NEJMp2005835 [PubMed: 32240581] 

3. Latifi R, Doarn CR. Perspective on COVID-19: finally, telemedicine at center stage. Telemed J E 
Health. 2020; 26: 1106–9. DOI: 10.1089/tmj.2020.0132 [PubMed: 32408804] 

4. Watson AR, Wah R, Thamman R. The value of remote monitoring for the COVID-19 pandemic. 
Telemed J E Health. 2020; 26: 1110–2. DOI: 10.1089/tmj.2020.0134 [PubMed: 32384251] 

5. Greenhalgh T, Wherton J, Shaw S, Morrison C. Video consultations for covid-19. BMJ. 2020; 368 
m998 doi: 10.1136/bmj.m998 [PubMed: 32165352] 

6. Golinelli D, Boetto E, Carullo G, Nuzzolese AG, Landini MP, Fantini MP. Adoption of digital 
technologies in health care during the COVID-19 pandemic: systematic review of early scientific 
literature. J Med Internet Res. 2020; 22 e22280 doi: 10.2196/22280 [PubMed: 33079693] 

7. Gunasekeran DV, Tseng RMWW, Tham YC, Wong TY. Applications of digital health for public 
health responses to COVID-19: a systematic scoping review of artificial intelligence, telehealth 
and related technologies. NPJ Digit Med. 2021; 4: 40. doi: 10.1038/s41746-021-00412-9 [PubMed: 
33637833] 

8. Doraiswamy S, Abraham A, Mamtani R, Cheema S. Use of telehealth during the COVID-19 
pandemic: scoping review. J Med Internet Res. 2020; 22 e24087 doi: 10.2196/24087 [PubMed: 
33147166] 

9. Bitar H, Alismail S. The role of eHealth, telehealth, and telemedicine for chronic disease patients 
during COVID-19 pandemic: a rapid systematic review. Digit Health. 2021; 7 20552076211009396 
doi: 10.1177/20552076211009396 [PubMed: 33959378] 

10. Monaghesh E, Hajizadeh A. The role of telehealth during COVID-19 outbreak: a systematic review 
based on current evidence. BMC Public Health. 2020; 20: 1193. doi: 10.1186/s12889-020-09301-4 
[PubMed: 32738884] 

11. Jnr B. Implications of telehealth and digital care solutions during COVID-19 pandemic: 
a qualitative literature review. Inform Health Soc Care. 2021; 46: 68–83. DOI: 
10.1080/17538157.2020.1839467 [PubMed: 33251894] 

12. Abd-Alrazaq A, Hassan A, Abuelezz I, et al. Overview of technologies implemented during the 
first wave of the COVID-19 pandemic: scoping review. J Med Internet Res. 2021; 23 e29136 doi: 
10.2196/29136 [PubMed: 34406962] 

13. Grekousis G, Liu Y. Digital contact tracing, community uptake, and proximity awareness 
technology to fight COVID-19: a systematic review. Sustain Cities Soc. 2021; 71 102995 doi: 
10.1016/j.scs.2021.102995 [PubMed: 34002124] 

14. Akinbi A, Forshaw M, Blinkhorn V. Contact tracing apps for the COVID-19 pandemic: a 
systematic literature review of challenges and future directions for neo-liberal societies. Health 
Inf Sci Syst. 2021; 9: 18. doi: 10.1007/s13755-021-00147-7 [PubMed: 33868671] 

15. Davalbhakta S, Advani S, Kumar S, et al. A systematic review of smartphone applications available 
for Corona Virus Disease 2019 (COVID19) and the assessment of their quality using the Mobile 
Application Rating Scale (MARS). J Med Syst. 2020; 44: 164. doi: 10.1007/s10916-020-01633-3 
[PubMed: 32779002] 

16. Adams J, MacKenzie MJ, Amegah AK, et al. The conundrum of low COVID-19 mortality burden 
in sub-Saharan Africa: myth or reality? Glob Health Sci Pract. 2021; 9: 433–43. DOI: 10.9745/
GHSP-D-21-00172 [PubMed: 34593571] 

17. World Health Organization. [Last accessed on 22 Dec 2021] The world health report 2006: 
working together for health. 2006. Available from: https://www.who.int/whr/2006/whr06_en.pdf 

18. World Health Organization. World Health Statistics. 2021. Last accessed on 22 Dec 2021 Available 
from: https://apps.who.int/iris/bitstream/handle/10665/342703/9789240027053-eng.pdf 

19. Mars M. Telemedicine and advances in urban and rural healthcare delivery in Africa. Prog 
Cardiovasc Dis. 2013; 56: 326–35. DOI: 10.1016/j.pcad.2013.10.006 [PubMed: 24267440] 

Omboni et al. Page 23

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://www.who.int/whr/2006/whr06_en.pdf
https://apps.who.int/iris/bitstream/handle/10665/342703/9789240027053-eng.pdf


20. Townsend BA, Scott RE, Mars M. The development of ethical guidelines for telemedicine in South 
Africa. S Afr J BL. 2019; 12: 19. doi: 10.7196/sajbl.2019.v12i1.662 

21. Health Professions Council of South Africa. General ethical guidelines for good practice in 
telemedicine. 2014. Last accessed on 22 Dec 2021 Available from: https://www.sada.co.za/media/
documents/HPCSA_Booklet_10_Telemedicine.pdf 

22. Percept. The nurse can see you now: reflections from the South African telemedicine market in 
light of Covid-19. 2021. Last accessed on 22 Dec 2021 Available from: https://percept.co.za/wp-
content/uploads/2021/02/Percept-Telehealth-Report- 

23. Health Professions Council of South Africa. Notice to amend Telemedicine Guidelines during 
COVID-19 - dated 3 April 2020. 2020. Last accessed on 22 Dec 2021 Available from: https://
www.hpcsa-blogs.co.za/notice-to-amend-telemedicine-guidelines-during-covid-19/ 

24. Townsend BA, Mars M, Scott RE. The HPCSA’s telemedicine guidance during COVID-19: A 
review. S Afr J Bioethics Law. 2020; 13: 97–102. DOI: 10.7196/sajbl.2020.v13i2.00725 

25. David NJ, Brey Z, Ismail M. Telemedicine in the Western Cape Department of Health during the 
first peak of the COVID-19 pandemic: leveraging data to save lives by activating a telemedicine 
response. Afr J Prim Health Care Fam Med. 2021; 13: e1–4. DOI: 10.4102/phcfm.v13i1.2954 
[PubMed: 34082548] 

26. Canadian Medical Association. Virtual care in Canada. 2019. Last accessed 
on 22 Dec 2021 Available from: https://www.cma.ca/sites/default/files/pdf/News/
Virtual_Care_discussionpaper_v2EN.pdf 

27. Canada’s Health Informatics Association. [Last accessed on 22 Dec 2021] 2015 Canadian 
Telehealth Report. 2015. Available from: https://livecare.ca/sites/default/files/2015%20TeleHealth-
Public-eBook-Final-10-9-15-secured.pdf 

28. Padwal R, Wood PW. Digital health approaches for the assessment and optimisation of 
hypertension care provision. Can J Cardiol. 2021; 37: 711–21. DOI: 10.1016/j.cjca.2020.12.009 
[PubMed: 33340672] 

29. Padwal RS, So H, Wood PW, et al. Cost-effectiveness of home blood pressure telemonitoring 
and case management in the secondary prevention of cerebrovascular disease in Canada. J Clin 
Hypertens (Greenwich). 2019; 21: 159–68. DOI: 10.1111/jch.13459 [PubMed: 30570200] 

30. House AM, Roberts JM. Telemedicine in Canada. Can Med Assoc J. 1977; 117: 386–8. [PubMed: 
890636] 

31. Statistics Canada. The Daily - Canadian Internet Use Survey. 2020. Last accessed on 22 Dec 2021 
Available from: https://www150.statcan.gc.ca/n1/daily-quotidien/210622/dq210622b-eng.htm 

32. Bhatia RS, Chu C, Pang A, Tadrous M, Stamenova V, Cram P. Virtual care use before and during 
the COVID-19 pandemic: a repeated cross-sectional study. CMAJ Open. 2021; 9: E107–14. DOI: 
10.9778/cmajo.20200311 [PubMed: 33597307] 

33. Dawes M, Beerman S, Gelfer M, et al. The challenges of measuring blood pressure during 
COVID-19: how to integrate and support home blood pressure measurements. Can Fam Physician. 
2021; 67: 112–3. DOI: 10.46747/cfp.6702112 [PubMed: 33608363] 

34. Canada Health Infoway. 2021 National Survey of Canadian Physicians. 2021. Last accessed on 
22 Dec 2021 Available from: https://www.infoway-inforoute.ca/en/component/edocman/resources/
reports/benefits-evaluation/3935-2021-national-survey-of-canadian-physicians 

35. Government of Canada. COVID-19 vaccination in Canada. 2020. Last accessed on 22 Dec 2021 
Available from: https://health-infobase.canada.ca/covid-19/vaccination-coverage/ 

36. Taylor SJC, Pinnock H, Epiphaniou E, et al. A rapid synthesis of the evidence on interventions 
supporting self-management for people with long-term conditions: PRISMS - Practical systematic 
Review of Self-Management Support for long-term conditions. Health Services and Delivery 
Research. 2014; 2: 1–580. DOI: 10.3310/hsdr02530 [PubMed: 25642548] 

37. Canadian Medical Association. What Canadians think about virtual health care. Nationwide survey 
results; 2020. Available from: https://www.cma.ca/sites/default/files/pdf/virtual-care/cma-virtual-
care-public-poll-june-2020-e.pdf [Last accessed on 22 Dec 2021]

38. The Canadian Internet Registry Authority. Canada’s Internet Equity Gap: rural 
residents suffer with inferior service during pandemic. Last accessed on 22 Dec 

Omboni et al. Page 24

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://www.sada.co.za/media/documents/HPCSA_Booklet_10_Telemedicine.pdf
https://www.sada.co.za/media/documents/HPCSA_Booklet_10_Telemedicine.pdf
https://percept.co.za/wp-content/uploads/2021/02/Percept-Telehealth-Report-
https://percept.co.za/wp-content/uploads/2021/02/Percept-Telehealth-Report-
https://www.hpcsa-blogs.co.za/notice-to-amend-telemedicine-guidelines-during-covid-19/
https://www.hpcsa-blogs.co.za/notice-to-amend-telemedicine-guidelines-during-covid-19/
https://www.cma.ca/sites/default/files/pdf/News/Virtual_Care_discussionpaper_v2EN.pdf
https://www.cma.ca/sites/default/files/pdf/News/Virtual_Care_discussionpaper_v2EN.pdf
https://livecare.ca/sites/default/files/2015%20TeleHealth-Public-eBook-Final-10-9-15-secured.pdf
https://livecare.ca/sites/default/files/2015%20TeleHealth-Public-eBook-Final-10-9-15-secured.pdf
https://www150.statcan.gc.ca/n1/daily-quotidien/210622/dq210622b-eng.htm
https://www.infoway-inforoute.ca/en/component/edocman/resources/reports/benefits-evaluation/3935-2021-national-survey-of-canadian-physicians
https://www.infoway-inforoute.ca/en/component/edocman/resources/reports/benefits-evaluation/3935-2021-national-survey-of-canadian-physicians
https://health-infobase.canada.ca/covid-19/vaccination-coverage/
https://www.cma.ca/sites/default/files/pdf/virtual-care/cma-virtual-care-public-poll-june-2020-e.pdf
https://www.cma.ca/sites/default/files/pdf/virtual-care/cma-virtual-care-public-poll-june-2020-e.pdf


2021 Available from: https://www.cira.ca/newsroom/state-internet/canadas-internet-equity-gap-
rural-residents-suffer-inferior-service-during 

39. Ali-Hassan H, Eloulabi R, Keethakumar A. Internet non-use among Canadian indigenous older 
adults: Aboriginal Peoples Survey (APS). BMC Public Health. 2020; 20: 1554. doi: 10.1186/
s12889-020-09659-5 [PubMed: 33059658] 

40. Canadian Medical Association. Report of the Virtual Care Task Force. 2020. Last 
accessed on 22 Dec 2021 Available from: https://www.cma.ca/sites/default/files/pdf/virtual-care/
ReportoftheVirtualCareTaskForce.pdf 

41. Picone DS, Deshpande RA, Schultz MG, et al. Nonvalidated home blood pressure devices 
dominate the online marketplace in Australia: major implications for cardiovascular risk 
management. Hypertension. 2020; 75: 1593–9. DOI: 10.1161/HYPERTENSIONAHA.120.14719 
[PubMed: 32275193] 

42. Koonin LM, Hoots B, Tsang CA, et al. Trends in the use of telehealth during the emergence of 
the COVID-19 pandemic - United States, January-March 2020. MMWR Morb Mortal Wkly Rep. 
2020; 69: 1595–9. DOI: 10.15585/mmwr.mm6943a3 [PubMed: 33119561] 

43. Brotman JJ, Kotloff RM. Providing outpatient telehealth services in the United States: before and 
during Coronavirus Disease 2019. Chest. 2021; 159: 1548–58. DOI: 10.1016/j.chest.2020.11.020 
[PubMed: 33245875] 

44. Services CfMM. Medicare telemedicine health care provider fact sheet. 2020. Last accessed on 
22 Dec 2021 Available from: https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-
health-care-provider-fact-sheet 

45. Department of Health and Human Services. Notification of enforcement 
discretion for telehealth remote communications during the COVID-19 
nationwide public health emergency. 2020. Last accessed on 22 Dec 2021 
Available from: https://www.federalregister.gov/documents/2020/04/21/2020-08416/notification-
of-enforcement-discretion-for-telehealth-remote-communications-during-the-covid-19 

46. Jaffe DH, Lee L, Huynh S, Haskell TP. Health inequalities in the use of telehealth in the 
United States in the lens of COVID-19. Popul Health Manag. 2020; 23: 368–77. DOI: 10.1089/
pop.2020.0186 [PubMed: 32816644] 

47. Muntner P, Hardy ST, Fine LJ, et al. Trends in blood pressure control among US adults 
with hypertension, 1999-2000 to 2017-2018. JAMA. 2020; 324: 1190–200. DOI: 10.1001/
jama.2020.14545 [PubMed: 32902588] 

48. Alexander GC, Tajanlangit M, Heyward J, Mansour O, Qato DM, Stafford RS. Use and content 
of primary care office-based vs telemedicine care visits during the COVID-19 pandemic in the 
US. JAMA Netw Open. 2020; 3 e2021476 doi: 10.1001/jamanetworkopen.2020.21476 [PubMed: 
33006622] 

49. Webber EC, McMillen BD, Willis DR. Health care disparities and access to video visits before and 
after the COVID-19 pandemic: findings from a patient survey in primary care. Telemed J E Health. 
2021; doi: 10.1089/tmj.2021.0126 [PubMed: 34449270] 

50. Demeke HB, Pao LZ, Clark H, et al. Telehealth practice among health centers during the 
COVID-19 pandemic - United States, July 11-17, 2020. MMWR Morb Mortal Wkly Rep. 2020; 
69: 1902–5. DOI: 10.15585/mmwr.mm6950a4 [PubMed: 33332297] 

51. Omron. VitalSight: remote patient monitoring. 2021. Last accessed on 22 Dec 2021 Available 
from: https://omronhealthcare.com/vitalsight/ 

52. Lieneck C, Weaver E, Maryon T. Outpatient telehealth implementation in the United States during 
the COVID-19 global pandemic: a systematic review. Medicina (Kaunas). 2021; 57: 462. doi: 
10.3390/medicina57050462 [PubMed: 34065050] 

53. Lieneck C, Herzog B, Krips R. Analysis of facilitators and barriers to the delivery of routine care 
during the COVID-19 global pandemic: a systematic review. Healthcare (Basel). 2021; 9: 528. doi: 
10.3390/healthcare9050528 [PubMed: 34062813] 

54. Bashshur RL, Doarn CR, Frenk JM, Kvedar JC, Shannon GW, Woolliscroft JO. Beyond the 
COVID pandemic, telemedicine, and health care. Telemed J E Health. 2020; 26: 1310–3. DOI: 
10.1089/tmj.2020.0328 [PubMed: 32809913] 

Omboni et al. Page 25

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://www.cira.ca/newsroom/state-internet/canadas-internet-equity-gap-rural-residents-suffer-inferior-service-during
https://www.cira.ca/newsroom/state-internet/canadas-internet-equity-gap-rural-residents-suffer-inferior-service-during
https://www.cma.ca/sites/default/files/pdf/virtual-care/ReportoftheVirtualCareTaskForce.pdf
https://www.cma.ca/sites/default/files/pdf/virtual-care/ReportoftheVirtualCareTaskForce.pdf
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.federalregister.gov/documents/2020/04/21/2020-08416/notification-of-enforcement-discretion-for-telehealth-remote-communications-during-the-covid-19
https://www.federalregister.gov/documents/2020/04/21/2020-08416/notification-of-enforcement-discretion-for-telehealth-remote-communications-during-the-covid-19
https://omronhealthcare.com/vitalsight/


55. LeRouge CM, Gupta M, Corpart G, Arrieta A. Health system approaches are needed to expand 
telemedicine use across nine Latin American Nations. Health Aff (Millwood). 2019; 38: 212–21. 
DOI: 10.1377/hlthaff.2018.05274 [PubMed: 30715970] 

56. Herrera AV. Telemedicine: a little exploited tool. Rev Obstet Ginecol - Hosp Santiago Oriente Dr 
Luis Tisne Brousse. 2006; 1: 233–6. 

57. Escobar E, Akel C. Telemedicine: its importance in cardiology practice. Experience in Chile. 
Cardiovasc Innov Appl. 2017; 2: 325–31. DOI: 10.15212/cvia.2016.0043 

58. ISSA. Telemedicine: good practices from Latin America. 2021. Last accessed on 22 Dec 2021 
Available from: https://ww1.issa.int/analysis/telemedicina-buenas-practicas-en-america-latina 

59. Cole of duty. [Last accessed on 22 Dec 2021] Telemedicine market analysis research and trends 
report for 2020 - 2026. Available from: https://coleofduty.com/news/2020/06/30/telemedicine-
market-analysis-research-and-trends-report-for-2020-2026/ 

60. Silva RSD, Schmtiz CAA, Harzheim E, et al. The role of telehealth in the 
Covid-19 pandemic: a Brazilian experience. Cien Saude Colet. 2021; 26: 2149–57. DOI: 
10.1590/1413-81232021266.39662020 [PubMed: 34231727] 

61. Busso M, González MP, Scartascini C. COVID-19 and the Rise of Telemedicine. 2021. Last 
accessed on 22 Dec 2021 Available from: https://blogs.iadb.org/ideas-matter/en/covid-19-and-the-
rise-of-telemedicine/ 

62. Busso, M; González, MP; Scartascini, C. On demand for telemedicine: evidence from the 
COVID-19 pandemic. 2021. IDB Working Paper Series

63. ClinicalTrials.gov. Improving hypertension control in CHina and ARGEntina with a Mobile APP-
based Telecare System (CHARGE-APP). Last accessed on 22 Dec 2021 Available from: https://
clinicaltrials.gov/ct2/show/NCT03206814?term=NCT03206814&draw=2&rank=1 

64. Kaliyadan F, A Al Ameer M, Al Ameer A, Al Alwan Q. Telemedicine practice in Saudi Arabia 
during the COVID-19 pandemic. Cureus. 2020; 12 e12004 doi: 10.7759/cureus.12004 [PubMed: 
33457115] 

65. Al-Sofiani ME, Alyusuf EY, Alharthi S, Alguwaihes AM, Al-Khalifah R, Alfadda A. Rapid 
implementation of a diabetes telemedicine clinic during the coronavirus disease 2019 outbreak: 
our protocol, experience, and satisfaction reports in Saudi Arabia. J Diabetes Sci Technol. 2021; 
15: 329–38. DOI: 10.1177/1932296820947094 [PubMed: 32762362] 

66. El Hayek S, Nofal M, Abdelrahman D, et al. Telepsychiatry in the Arab World: a viewpoint 
before and during COVID-19. Neuropsychiatr Dis Treat. 2020; 16: 2805–15. DOI: 10.2147/
NDT.S277224 [PubMed: 33239877] 

67. Alghamdi SM, Alqahtani JS, Aldhahir AM. Current status of telehealth in Saudi Arabia during 
COVID-19. J Family Community Med. 2020; 27: 208–11. DOI: 10.4103/jfcm.JFCM_295_20 
[PubMed: 33354152] 

68. Wang H, Yuan X, Wang J, Sun C, Wang G. Telemedicine maybe an effective solution for 
management of chronic disease during the COVID-19 epidemic. Prim Health Care Res Dev. 2021; 
22: e48. doi: 10.1017/S1463423621000517 [PubMed: 34583801] 

69. Li P, Liu X, Mason E, et al. How telemedicine integrated into China’s anti-COVID-19 strategies: 
case from a National Referral Center. BMJ Health Care Inform. 2020; 27 e100164 doi: 10.1136/
bmjhci-2020-100164 [PubMed: 32830110] 

70. Liu J, Liu S, Zheng T, Bi Y. Physicians’ perspectives of telemedicine during the COVID-19 
pandemic in China: qualitative survey study. JMIR Med Inform. 2021; 9 e26463 doi: 
10.2196/26463 [PubMed: 33945493] 

71. Wang JG, Li Y, Chia YC, et al. Hypertension Cardiovascular Outcome Prevention; Evidence 
(HOPE) Asia Network. Telemedicine in the management of hypertension: Evolving technological 
platforms for blood pressure telemonitoring. J Clin Hypertens (Greenwich). 2021; 23: 435–9. DOI: 
10.1111/jch.14194 [PubMed: 33484617] 

72. Chen X, Liu CY, Xu LY, et al. May Measurement Month 2019: an analysis of blood pressure 
screening results from China. Eur Heart J. 2021; 23: B43–5. DOI: 10.1093/eurheartj/suab021 

73. Kitakata H, Katsumata Y, Kohsaka S, et al. Patient perspectives in the era of remote medical 
visits during the Coronavirus Disease (COVID-19) pandemic - insights from outpatient care of 

Omboni et al. Page 26

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://ww1.issa.int/analysis/telemedicina-buenas-practicas-en-america-latina
https://coleofduty.com/news/2020/06/30/telemedicine-market-analysis-research-and-trends-report-for-2020-2026/
https://coleofduty.com/news/2020/06/30/telemedicine-market-analysis-research-and-trends-report-for-2020-2026/
https://blogs.iadb.org/ideas-matter/en/covid-19-and-the-rise-of-telemedicine/
https://blogs.iadb.org/ideas-matter/en/covid-19-and-the-rise-of-telemedicine/
https://clinicaltrials.gov/ct2/show/NCT03206814?term=NCT03206814&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03206814?term=NCT03206814&draw=2&rank=1


cardiovascular disease. Circ Rep. 2021; 3: 300–3. DOI: 10.1253/circrep.CR-21-0039 [PubMed: 
34007945] 

74. APCO Worldwide. The challenges and growth of telehealth in Japan: is it here to stay?. Last 
accessed on 22 Dec 2021 Available from: https://apcoworldwide.com/blog/the-challenges-and-
growth-of-telehealth-in-japan/ 

75. Miyawaki A, Tabuchi T, Ong MK, Tsugawa Y. Age and social disparities in the use of telemedicine 
during the COVID-19 pandemic in Japan: cross-sectional study. J Med Internet Res. 2021; 23 
e27982 doi: 10.2196/27982 [PubMed: 34259641] 

76. Kario K, Nishizawa M, Hoshide S, et al. Development of a disaster cardiovascular prevention 
network. Lancet. 2011; 378: 1125–7. DOI: 10.1016/S0140-6736(11)61187-2 [PubMed: 21885110] 

77. Nishizawa M, Hoshide S, Okawara Y, Matsuo T, Kario K. Strict blood pressure control achieved 
using an ICT-based home blood pressure monitoring system in a catastrophically damaged area 
after a disaster. J Clin Hypertens (Greenwich). 2017; 19: 26–9. DOI: 10.1111/jch.12864 [PubMed: 
27400261] 

78. Matsuoka R, Akazawa H, Kodera S, Komuro I. The dawning of the digital era in the management 
of hypertension. Hypertens Res. 2020; 43: 1135–40. DOI: 10.1038/s41440-020-0506-1 [PubMed: 
32655134] 

79. Kario K. Management of hypertension in the digital era: small wearable monitoring 
devices for remote blood pressure monitoring. Hypertension. 2020; 76: 640–50. DOI: 10.1161/
HYPERTENSIONAHA.120.14742 [PubMed: 32755418] 

80. Itoh H, Hayashi K, Miyashita K. Pre-emptive medicine for hypertension and its prospects. 
Hypertens Res. 2019; 42: 301–5. DOI: 10.1038/s41440-018-0177-3 [PubMed: 30560889] 

81. Hall Dykgraaf S, Desborough J, de Toca L, et al. “A decade’s worth of work in a matter of days”: 
The journey to telehealth for the whole population in Australia. Int J Med Inform. 2021; 151 
104483 doi: 10.1016/j.ijmedinf.2021.104483 [PubMed: 33984625] 

82. Snoswell CL, Caffery LJ, Hobson G, Taylor ML, Haydon HM, Thomas E. Telehealth and 
coronavirus: Medicare Benefits Schedule (MBS) activity in Australia. Last accessed on 22 Dec 
2021 Available from: https://coh.centre.uq.edu.au/telehealth-and-coronavirus-medicare-benefits-
schedule-mbs-activity-australia 

83. Wiadji E, Mackenzie L, Reeder P, et al. Utilization of telehealth by surgeons during the COVID 
19 pandemic in Australia: lessons learnt. ANZ J Surg. 2021; 91: 507–14. DOI: 10.1111/ans.16693 
[PubMed: 33634949] 

84. Taylor A, Caffery LJ, Gesesew HA, et al. How Australian Health Care Services Adapted to 
Telehealth During the COVID-19 Pandemic: A Survey of Telehealth Professionals. Front Public 
Health. 2021; 9 648009 doi: 10.3389/fpubh.2021.648009 [PubMed: 33718325] 

85. Adams L, Lester S, Hoon E, et al. Patient satisfaction and acceptability with telehealth at specialist 
medical outpatient clinics during the COVID-19 pandemic in Australia. Intern Med J. 2021; 51: 
1028–37. DOI: 10.1111/imj.15205 [PubMed: 34213046] 

86. Scheidt-Nave C, Barnes B, Beyer AK, Busch M, Hapke U, Heidemann C. Care for the chronically 
ill in Germany - The challenges during the COVID-19 pandemic. Journal of Health Monitoring. 
2021; doi: 10.25646/7168 

87. AOK-Bundesverband Die Gesundheitskasse. Digitale-Versorgung-Gesetz (DVG). 2019. 
Last accessed on 22 Dec 2021 Available from: https://www.aok-bv.de/hintergrund/gesetze/
index_22127.html 

88. Bundesministerium fur Gesundheit. Digitale-Gesundheitsanwendungen-Verordnung (DiGAV). Last 
accessed on 22 Dec 2021 Available from: https://www.bundesgesundheitsministerium.de/service/
gesetze-und-verordnungen/guv-19-lp/digav.html 

89. Robert Koch Institut. Corona-Warn-App. 2020. Last accessed on 22 Dec 2021 Available from: 
https://www.rki.de/EN/Content/infections/epidemiology/outbreaks/COVID-19/CWA/CWA.html 

90. Richardson E, Aissat D, Williams GA, Fahy N. Keeping what works: remote consultations during 
the COVID-19 pandemic. Eurohealth. 2020; 26: 2. doi: 10.1111/odi.14006/v1/review3 

91. VKh.NRW. Virtuelle Krankenhaus NRW. 2021. Last accessed on 22 Dec 2021 Available from: 
https://virtuelles-krankenhaus.nrw/ 

Omboni et al. Page 27

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://apcoworldwide.com/blog/the-challenges-and-growth-of-telehealth-in-japan/
https://apcoworldwide.com/blog/the-challenges-and-growth-of-telehealth-in-japan/
https://coh.centre.uq.edu.au/telehealth-and-coronavirus-medicare-benefits-schedule-mbs-activity-australia
https://coh.centre.uq.edu.au/telehealth-and-coronavirus-medicare-benefits-schedule-mbs-activity-australia
https://www.aok-bv.de/hintergrund/gesetze/index_22127.html
https://www.aok-bv.de/hintergrund/gesetze/index_22127.html
https://www.bundesgesundheitsministerium.de/service/gesetze-und-verordnungen/guv-19-lp/digav.html
https://www.bundesgesundheitsministerium.de/service/gesetze-und-verordnungen/guv-19-lp/digav.html
https://www.rki.de/EN/Content/infections/epidemiology/outbreaks/COVID-19/CWA/CWA.html
https://virtuelles-krankenhaus.nrw/


92. McKinsey & Company. Germany’s e-health infrastructure strengthens, but 
digital uptake is lagging. Last accessed on 22 Dec 2021 Available 
from: https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/
germanys-e-health-infrastructure-strengthens-but-digital-uptake-is-lagging/ 

93. Omboni S. Connected health: in the right place at the right time. Conn Health. 2021; 1: 1–6. DOI: 
10.20517/ch.2021.01 

94. National e-Health Infrastructure (EESZT). 2021. Last accessed on 22 Dec 2021 Available from: 
https://www.eeszt.gov.hu/hu/nyito-oldal 

95. Medistance. Last accessed on 22 Dec 2021 Available from: https://medistance.eu/information-
about-our-services/ 

96. Gabbrielli F, Bertinato L, De Filippis G, Bonomini M, Cipolla M. Interim provisions on 
telemedicine healthcare services during COVID-19 health emergency. Last accessed on 22 
Dec 2021 Available from: https://www.iss.it/documents/20126/0/Rapporto+ISS+COVID-19+n.
+12_2020+telemedicina.pdf/387420ca-0b5d-ab65-b60d-9fa426d2b2c7?t=1587107170414 

97. Italian Ministry of Health. National guidelines on Telemedicine. 2012. Last 
accessed on 22 Dec 2021 Available from: http://www.salute.gov.it/portale/temi/p2_6.jsp?
lingua=italiano&id=2515&area=eHealth&menu=vuoto&tab=2 

98. Ministry of Health and permanent conference for relations between the State the Regions and the 
autonomous provinces of Trento and Bolzano; 2020. Available from: http://www.statoregioni.it/it/
conferenza-stato-regioni/sedute-2020/seduta-del-17122020/atti/repertorio-atto-n-215csr/ 

99. Viganò M, Voza A, Harari S, et al. Letter to the Editor: clinical management of nonrespiratory 
diseases in the COVID-19 pandemic: what have we done and what needs to be done? Telemed J E 
Health. 2020; 26: 1206–8. DOI: 10.1089/tmj.2020.0148 [PubMed: 32434462] 

100. Italian Ministry of Health. Urgent provisions for the strengthening of the National Health Service 
in relation to the COVID-19 emergency. 2020. Last accessed on 22 Dec 2021 Available from: 
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?
atto.dataPubblicazioneGazzetta=2020-03-09&atto.codiceRedazionale=20G00030&elenco30gior
ni=true 

101. Maines M, Zorzi A, Benetollo PP, et al. Short-term outcome associated with remote evaluation 
(telecardiology) of patients with cardiovascular diseases during the COVID-19 pandemic. Int J 
Cardiol Heart Vasc. 2020; 30 100625 doi: 10.1016/j.ijcha.2020.100625 [PubMed: 32905165] 

102. Salzano A, D’Assante R, Stagnaro FM, et al. Heart failure management during the COVID-19 
outbreak in Italy: a telemedicine experience from a heart failure university tertiary referral centre. 
Eur J Heart Fail. 2020; 22: 1048–50. DOI: 10.1002/ejhf.1911 [PubMed: 32463534] 

103. Mugnai G, Volpiana A, Cavedon S, Paolini C, Perrone C, Bilato C. Boosting telemedicine 
through remote monitoring of cardiac electronic devices during the Italian COVID-19 outbreak. 
Cardiol J. 2021; 28: 336–8. DOI: 10.5603/CJ.a2021.0011 [PubMed: 33634839] 

104. Luzi L, Carruba M, Crialesi R, et al. Telemedicine and urban diabetes during COVID-19 
pandemic in Milano, Italy during lockdown: epidemiological and sociodemographic picture. Acta 
Diabetol. 2021; 58: 919–27. DOI: 10.1007/s00592-021-01700-2 [PubMed: 33740123] 

105. Ruggiero A, Megna M, Annunziata MC, et al. Teledermatology for acne during COVID-19: high 
patients’ satisfaction in spite of the emergency. J Eur Acad Dermatol Venereol. 2020; 34: e662–3. 
DOI: 10.1111/jdv.16746 [PubMed: 32534472] 

106. Postorino M, Treglia M, Giammatteo J, et al. Telemedicine as a medical examination tool 
during the Covid-19 emergency: the experience of the Onco-Haematology Center of Tor Vergata 
Hospital in Rome. Int J Environ Res Public Health. 2020; 17: 8834. doi: 10.3390/ijerph17238834 
[PubMed: 33261139] 

107. Cilia R, Mancini F, Bloem BR, Eleopra R. Telemedicine for parkinsonism: a two-step model 
based on the COVID-19 experience in Milan, Italy. Parkinsonism Relat Disord. 2020; 75: 130–2. 
DOI: 10.1016/j.parkreldis.2020.05.038 [PubMed: 32723588] 

108. Bergamaschi R, Tronconi L, Bosone D, et al. Description and preliminary experience with Virtual 
Visit Assessment (ViVA) during the COVID-19 pandemic, a structured virtual management 
protocol for patients with multiple sclerosis. Neurol Sci. 2021; doi: 10.1007/s10072-021-05371-3 
[PubMed: 34131815] 

Omboni et al. Page 28

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/germanys-e-health-infrastructure-strengthens-but-digital-uptake-is-lagging/
https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/germanys-e-health-infrastructure-strengthens-but-digital-uptake-is-lagging/
https://www.eeszt.gov.hu/hu/nyito-oldal
https://medistance.eu/information-about-our-services/
https://medistance.eu/information-about-our-services/
https://www.iss.it/documents/20126/0/Rapporto+ISS+COVID-19+n.+12_2020+telemedicina.pdf/387420ca-0b5d-ab65-b60d-9fa426d2b2c7?t=1587107170414
https://www.iss.it/documents/20126/0/Rapporto+ISS+COVID-19+n.+12_2020+telemedicina.pdf/387420ca-0b5d-ab65-b60d-9fa426d2b2c7?t=1587107170414
http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=2515&area=eHealth&menu=vuoto&tab=2
http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=2515&area=eHealth&menu=vuoto&tab=2
http://www.statoregioni.it/it/conferenza-stato-regioni/sedute-2020/seduta-del-17122020/atti/repertorio-atto-n-215csr/
http://www.statoregioni.it/it/conferenza-stato-regioni/sedute-2020/seduta-del-17122020/atti/repertorio-atto-n-215csr/
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2020-03-09&atto.codiceRedazionale=20G00030&elenco30giorni=true
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2020-03-09&atto.codiceRedazionale=20G00030&elenco30giorni=true
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2020-03-09&atto.codiceRedazionale=20G00030&elenco30giorni=true


109. Omboni S, Ballatore T, Rizzi F, Tomassini F, Panzeri E, Campolo L. Telehealth at scale can 
improve chronic disease management in the community during a pandemic: An experience at the 
time of COVID-19. PLoS One. 2021; 16 e0258015 doi: 10.1371/journal.pone.0258015 [PubMed: 
34587198] 

110. Omboni S. Telemedicine During the COVID-19 in Italy: a missed opportunity? Telemed J E 
Health. 2020; 26: 973–5. DOI: 10.1089/tmj.2020.0106 [PubMed: 32324109] 

111. Molinari G, Brunetti ND, Nodari S, et al. Impact of 2020 SARS-CoV-2 outbreak on telemedicine 
management of cardiovascular disease in Italy. Intern Emerg Med. 2021; 16: 1191–6. DOI: 
10.1007/s11739-020-02564-0 [PubMed: 33294959] 

112. Ministry of Health of the Russian Federation. Vertically Integrated Medical Information System. 
2021. Last accessed on 22 Dec 2021 Available from: https://portal.egisz.rosminzdrav.ru/ 

113. Ionov MV, Zhukova OV, Yudina YS, et al. Value-based approach to blood pressure 
telemonitoring and remote counseling in hypertensive patients. Blood Press. 2021; 30: 20–30. 
DOI: 10.1080/08037051.2020.1813015 [PubMed: 32954832] 

114. PMT Group. Prominent Medical Technology online. 2021. Last accessed on 22 Dec 2021 
Available from: https://pmtonline.ru/ 

115. Sberbank. SberHealth. 2021. Last accessed on 22 Dec 2021 Available from: https://
www.sberbank.com/ru/eco/sberhealth 

116. Tadviser. Rostelecom Health. 2019. Last accessed on 22 Dec 2021 Available from: https://
tadviser.com/index.php/Product:Rostelecom_Health 

117. Nittas V, von Wyl V. COVID-19 and telehealth: a window of opportunity and its challenges. 
Swiss Med Wkly. 2020; 150 w20284 doi: 10.4414/smw.2020.20284 [PubMed: 32400882] 

118. Gossler C, Klauser C. [Telemedicine in Switzerland - the Example of Medgate]. Dtsch Med 
Wochenschr. 2017; 142: 334–9. DOI: 10.1055/s-0042-111357 [PubMed: 28282681] 

119. Börger L. Health Insurance in Switzerland: a simple guide to basic and supplementary insurance. 
2020. Last accessed on 22 Dec 2021 Available from: https://www.swica.ch/fr/prive/sante/aide-
medicale/telemedecine 

120. Mettler AC, Piazza L, Michel J, et al. Use of telehealth and outcomes before a visit to the 
emergency department: a cross-sectional study on walk-in patients in Switzerland. Swiss Med 
Wkly. 2021; 151 w20543 doi: 10.4414/smw.2021.20543 [PubMed: 34319582] 

121. Medinside. Telemedizin legt in Coronakrise deutlich zu. Last accessed on 22 Dec 2021 Available 
from: https://www.medinside.ch/de/post/telemedizin-legt-in-coronakrise-deutlich-zu 

122. Computerworld. Telemedizinboom nach Lockdown verpufft. Last accessed on 22 
Dec 2021 Available from: https://www.computerworld.ch/mobile/ehealth/telemedizinboom-
lockdown-verpufft-2601304.html 

123. Factsheet FMH. Telemedizin während der Covid-19-pandemic. Last accessed on 22 Dec 2021 
Available from: https://www.fmh.ch/files/pdf24/factsheet-telemedizin.pdf 

124. Erlebach R, Bächli E, Gerrits E, Hess M. Stroke management in a Swiss community hospital 
- in close collaboration with a stroke centre. Swiss Med Wkly. 2021; 151 w20490 doi: 10.4414/
smw.2021.20490 [PubMed: 34098584] 

125. Vendeuvre LP, Lecygne C, Jeannot JG, Spahni S, Mazouri-Karker S. Télémédecine à l’ère du 
COVID-19: une révolution? Rev Med Suisse. 2020; 6: 1695–8. DOI: 10.4414/sanp.2008.01954 

126. Inselspital. Telemedizin bei Herzschwäche. Last accessed on 22 Dec 2021 Available 
from: http://www.kardiologie.insel.ch/de/patienten-und-besucher/telemedizin-in-der-kardiologie/
telemedizin-bei-herzschwaeche/ 

127. Mues S, Surges R. Forschung und Entwicklung telemedizinischer Anwendungen und 
mobiler Gesundheitstechnologien bei Epilepsie. Z Epileptol. 2021; 34: 253–6. DOI: 10.1007/
s10309-021-00420-5 

128. Marini M, Chokani N, Abhari RS. COVID-19 Epidemic in Switzerland: Growth Prediction 
and Containment Strategy Using Artificial Intelligence and Big Data. medRxiv. 2020; doi: 
10.1101/2020.03.30.20047472 

129. NHS. Consultant-led Referral to Treatment Waiting Times. Last accessed on 22 Dec 2021 
Available from: http://www.england.nhs.uk/statistics/statistical-work-areas/rtt-waiting-times 

Omboni et al. Page 29

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://portal.egisz.rosminzdrav.ru/
https://pmtonline.ru/
https://www.sberbank.com/ru/eco/sberhealth
https://www.sberbank.com/ru/eco/sberhealth
https://tadviser.com/index.php/Product:Rostelecom_Health
https://tadviser.com/index.php/Product:Rostelecom_Health
https://www.swica.ch/fr/prive/sante/aide-medicale/telemedecine
https://www.swica.ch/fr/prive/sante/aide-medicale/telemedecine
https://www.medinside.ch/de/post/telemedizin-legt-in-coronakrise-deutlich-zu
https://www.computerworld.ch/mobile/ehealth/telemedizinboom-lockdown-verpufft-2601304.html
https://www.computerworld.ch/mobile/ehealth/telemedizinboom-lockdown-verpufft-2601304.html
https://www.fmh.ch/files/pdf24/factsheet-telemedizin.pdf
http://www.kardiologie.insel.ch/de/patienten-und-besucher/telemedizin-in-der-kardiologie/telemedizin-bei-herzschwaeche/
http://www.kardiologie.insel.ch/de/patienten-und-besucher/telemedizin-in-der-kardiologie/telemedizin-bei-herzschwaeche/
http://www.england.nhs.uk/statistics/statistical-work-areas/rtt-waiting-times


130. Mafham MM, Spata E, Goldacre R, et al. COVID-19 pandemic and admission rates for and 
management of acute coronary syndromes in England. Lancet. 2020; 396: 381–9. DOI: 10.1016/
S0140-6736(20)31356-8 [PubMed: 32679111] 

131. Murphy M, Scott LJ, Salisbury C, et al. Implementation of remote consulting in UK primary care 
following the COVID-19 pandemic: a mixed-methods longitudinal study. Br J Gen Pract. 2021; 
71: e166–77. DOI: 10.3399/BJGP.2020.0948 [PubMed: 33558332] 

132. Gov.UK. Shielding programme ends for most vulnerable. Last accessed on 22 Dec 2021 Available 
from: https://www.gov.uk/government/news/shielding-programme-ends-for-most-vulnerable 

133. Health Call. BP @ Home - Home monitoring for patients with high blood pressure. Last accessed 
on 22 Dec 2021 Available from: https://nhshealthcall.co.uk/product/bp-at-home/ 

134. Hodgkinson JA, Lee MM, Milner S, et al. Accuracy of blood-pressure monitors owned by 
patients with hypertension (ACCU-RATE study): a cross-sectional, observational study in 
central England. Br J Gen Pract. 2020; 70: e548–54. DOI: 10.3399/bjgp20X710381 [PubMed: 
32482629] 

135. Sensyne Health. BPm-Health. Self-monitoring of blood pressure during pregnancy. Last accessed 
on 22 Dec 2021 Available from: https://www.sensynehealth.com/bpm-health 

136. Hinshaw K. Using Flo Telehealth to manage hypertension during pregnancy. Last accessed on 22 
Dec 2021 Available from: http://www.simple.uk.net/home/videos/flo-and-pih-kim-hinshaw 

137. K2 Medical systems Ltd. Hampton - Observation Monitoring. Last accessed on 22 Dec 2021 
Available from: https://help.k2ms.com/portal/kb/hampton-blood-pressure-monitoring 

138. Nanda M, Sharma R. A review of patient satisfaction and experience with telemedicine: a virtual 
solution during and beyond COVID-19 pandemic. Telemed J E Health. 2021; 27: 1325–31. DOI: 
10.1089/tmj.2020.0570 [PubMed: 33719577] 

139. Andrews E, Berghofer K, Long J, Prescott A, Caboral-Stevens M. Satisfaction with the use of 
telehealth during COVID-19: an integrative review. Int J Nurs Stud Adv. 2020; 2 100008 doi: 
10.1016/j.ijnsa.2020.100008 [PubMed: 33083791] 

140. Research 2 Guidance. 2021 Global COVID-19 Survey: One year into the pandemic, 
how has the digital health industry changed?. Last accessed on 22 Dec 2021 
Available from: https://research2guidance.com/product/2021-global-covid-19-survey-one-year-
into-the-pandemic-how-has-the-digital-health-industry-changed/ 

Omboni et al. Page 30

Connect Health. Author manuscript; available in PMC 2022 February 28.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

https://www.gov.uk/government/news/shielding-programme-ends-for-most-vulnerable
https://nhshealthcall.co.uk/product/bp-at-home/
https://www.sensynehealth.com/bpm-health
http://www.simple.uk.net/home/videos/flo-and-pih-kim-hinshaw
https://help.k2ms.com/portal/kb/hampton-blood-pressure-monitoring
https://research2guidance.com/product/2021-global-covid-19-survey-one-year-into-the-pandemic-how-has-the-digital-health-industry-changed/
https://research2guidance.com/product/2021-global-covid-19-survey-one-year-into-the-pandemic-how-has-the-digital-health-industry-changed/


Figure 1. 
Geographic area (A), income level of the countries (B), purpose of telemedicine use (C), 

and medical specialty (D) of published articles included in a scoping review of the literature 

during the early COVID-19 pandemic. Redrawn with permission[8].
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Figure 2. 
Trends in in-person, telephone, and video consultations with general practitioners during the 

pandemic in Australia. Reproduced with permission[82].
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Figure 3. 
Weekly number of tests in pharmacies and general practitioners’ offices (A) and home data 

(C) collected before, during, and after the lockdown in Italy, and weekly frequency (%) of 

abnormal tests collected in the same settings and periods (B and D, respectively). Redrawn 

with permission[109].
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Figure 4. 
General practitioners (GP) consultations in the United Kingdom per 1000 registered patients, 

February to July 2019 and February to July 2020. Reproduced with permission[131].
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Table 1
Challenges and barriers to telemedicine uptake identified by the Canadian Medical 
Association, the College of Family Physicians of Canada, and the Royal College of 
Physicians and Surgeons of Canada task force

• Lack of physician reimbursement for virtual care visits

• Lack of virtual care services via the public health sector

• Lack of interoperability & compatibility of digital technology

• Governance of insured services and licensure restrictions
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Table 2
Recommendations to ensure the delivery of quality health services in virtual care 
provided by the Canadian Medical Association, the College of Family Physicians of 
Canada, and the Royal College of Physicians and Surgeons of Canada task force

• Establishing national standards for patient health information access

• Supporting federal regulatory authorities to simplify physician registration and licensure processes in order to enable virtual care 
services across provincial and territorial boundaries

• Developing revenue-neutral fee schedules for in-person and virtual care appointments

• Implementing education and training about virtual care technology for healthcare delivery in the undergraduate and postgraduate 
medical curriculum as well as providing continuing professional medical education on the topic for physicians and other 
healthcare providers

• Ensuring sufficient and equitable broadband access and speed in remote areas and other digital deserts and providing digital 
literacy training for the public
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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

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

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

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

• 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)

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

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

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

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

• 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

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

• Increased integration of telemedicine with 
traditional (in-person) healthcare services

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

• 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

• 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

• 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

• 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

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

• 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 toutpatient remote management

Connect Health. Author manuscript; available in PMC 2022 February 28.


	Abstract
	Introduction
	Main Applications of Telemedicine During Covid-19
	Experience In Different Countries
	Africa
	North and mid Africa
	South Africa

	Americas
	Canada
	United States of America
	Latin America
	Argentina

	Asia
	Western Asia
	China
	Japan

	Australia
	Europe
	Germany
	Hungary
	Italy
	Russia
	Switzerland
	United Kingdom


	Progress and Challenges in Telemedicine During Covid-19
	Perspectives and Conclusions
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

