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ABSTRACT
Introduction: The COVID-19 pandemic has rapidly spread to many countries and has led various 

primary healthcare services of chronic diseases to be neglected and only partially be replaced by telemedicine 
services. This study aims to investigate the role of telemedicine in the management of patients with non-
communicable diseases in primary health care during the COVID-19 pandemic.

Methods: A narrative review of the literature was carried out through searching the PubMed and Google 
Scholar databases. 

Results: From the initial stages of the pandemic, several scientific medical societies issued guidelines 
which urged citizens and health personnel to adopt digital means in the provision of regular chronic care 
as much as possible. The significant benefits of the telemedicine sessions partially only filled the gap of the 
deferred chronic care. On the other hand, many barriers need to be addressed in order to achieve an equitable 
and high-quality implementation of telemedicine services.

Conclusions: The widespread application of telemedicine and self-monitoring was brought about by 
the COVID-19 pandemic and currently, they have become common ways of managing non-communicable 
diseases in primary health care. Innovations introduced need to be maintained and integrated into conventional 
traditional practices, so that health systems are more resilient to future public health emergencies.

Keywords: SARS-CoV-2, primary health care, non-communicable diseases, chronic conditions, 
telehealth, self-monitoring.
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INTRODUCTION

The outbreak of the SARS-CoV-2, which 
started in the Chinese city of Wuhan, 
has rapidly spread to many countries, 
infecting millions of people worldwide. 
In March 2020, the World Health Or-

ganization (WHO) declared the COVID-19 in-
fection a pandemic (1). This unprecedented 
health crisis has caused radical changes and ad-
justments in the healthcare provision in most 
countries of the world (2, 3), raising concerns for 
the efficient and sustainable management of pa-
tients with chronic diseases which remain the 
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most common cause of morbidity and mortality 
worldwide (4, 5).

Due to the high transmissibility of the virus, 
governments around the world took unprece-
dented restrictive measures, including social dis-
tancing, local and national lockdowns, quarantine 
and home isolation, radically changing people's 
daily lives and habits. In addition, from the very 
first stages of the pandemic, it was seen that health 
structures and especially hospitals are transmis-
sion hotspots of the virus, resulting in the readjust-
ment of  healthcare provision with an emphasis 
on minimizing the contacts of patients with health 
personnel to those absolutely necessary (3). The 
previous ones combined with the fear and reluc-
tance of citizens to come to health facilities due to 
the increased possibility of exposure and there-
fore infection (3, 6, 7) as well as the ever-increa
sing shortages in available medical and nursing 
staff led various primary health care (PHC) servi
ces of prevention, treatment and rehabilitation of 
non-communicable diseases (NCDs) to be ne-
glected and only partially be replaced by tele-
medicine services (8-10).

The aim of this narrative review was to outline 
the main adjustments adopted by health systems 
around the world in order to ensure the continu-
ity of chronic care services in PHC, with particular 
emphasis being placed on investigating the role of 
telemedicine in the management of patients with 
NCDs in primary care during the COVID-19 pan-
demic. q

METHODS

A narrative literature review of the current bi
bliography was conducted, in order to fill 

the gap in the international literature and to 
achieve a detailed and comprehensive composi-
tion of the quite heterogeneous data of around 
the world. The PubMed and Google Scholar da-
tabases were searched up to August 2022, using 
Boolean operators (AND, OR and NOT) with ap-
propriate combinations of the following search 
terms: ‘chronic diseases’, ‘non communicable 
diseases’, ‘primary care’, ‘outpatient care’, ‘ge
neral practice’, ‘telemedicine’, ‘SARS-CoV-2’, 
‘COVID-19’, and ‘pandemic’. Also, for the ade-
quacy of the data, references of articles selected 
for further analysis in the specific review were 
screened for relevant sources. Exclusion criteria 
from this study were articles in a language other 

than English and Greek, as well as studies from 
the gray literature. 

Out of a large volume of published articles, the 
duplicate records were initially deleted and a 
quick assessment of their relevance to the re-
search questions of this study was carried out from 
the title, abstract and index terms. The articles 
that have been positively evaluated were then 
read in their entirety and a short critical appraisal 
followed. The studies that were relevant to the 
topic were finally included in the present narra-
tive review. An analysis of concepts and thematic 
frameworks was then performed; the relevant 
data of the literature were grouped and the sec-
tions of the final text of the narrative review were 
formulated. q

RESULTS

The role of telemedicine during the 
pandemic

Telemedicine can be defined as the use of two-
way information by leveraging telecommunica-
tion technologies to provide clinical care through 
a variety of remote methods (11). Although tele-
medicine has been used in PHC for many years, 
its widespread application was brought about by 
the COVID-19 pandemic, and in the early stages 
of the health crisis it may have become the pri-
mary way of chronic, non-emergency care provi-
sion in most countries of the world (12, 13).

Indeed, from the initial stages of the COVID-19 
pandemic, the Center for Disease Control and 
Prevention (CDC) and several scientific medical 
societies issued guidelines which, in addition to 
the observance of health protocols and social dis-
tancing measures, urged citizens and health per-
sonnel to adopt as much as possible digital means 
in the provision of regular chronic care and to 
take advantage of the possibilities offered by tele-
medicine (11, 14).

Telemedicine facilitates the remote contact of 
patients with the health team and has been shown 
to effectively assist in the management of NCDs, 
since it leads to an improvement in the quality of 
life and a reduction in hospitalizations and mor-
tality (15-17). A multitude of daily medical prac-
tices of chronic care, including diagnosis and 
treatment services, rehabilitation services, 
follow-ups, electronic drug prescriptions, inter-
pretation of laboratory and imaging tests, psycho-
logical support sessions, information and aware-

Telemedicine in PHC During the Pandemic
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ness actions can take place with the use of 
telemedicine (either synchronous e.g., via tele-
phone or video, or asynchronous e.g., via text 
message or email) in non-urgent cases without 
acute complications, who can remain at home, 
when in-person visits are impossible to take place 
due to the extraordinary pandemic circumstances 
(4, 9,17-21). 

Since the onset of the pandemic, there has 
been a fundamental shift in the balance in the 
provision of chronic care worldwide, and many 
regular PHC medical visits have been delayed, 
postponed, rescheduled or even cancelled (9). A 
large survey, which was carried out among health 
professionals from 47 countries on five continents, 
during the first wave of the pandemic, showed a 
large reduction of many scheduled appointments, 
as only 14% of them continued in person, while 
the majority of visits (reaching 85%) turned into 
remote sessions using new technologies mainly by 
phone and, to a lesser extent, by video (e.g., sky-
pe, zoom, facebook) (22).

In Belgium and Brazil, PHC professionals fre-
quently used teleconsultation services during the 
containment measures, mainly through a rapid 
remote assessment of patients' health status, to fill 
the gap of chronic care disruption and ensure 
close and timely monitoring of people with NCDs 
(23–25). In the UK and China, following official 
guidance from the relevant authorities, many car-
diology clinics suspended traditional in person 
visits and offered remote chronic care services 
where possible, managing to keep vulnerable pa-
tients out of hospitals (3, 18). Similar examples 
have been adopted by most countries of the 
world in an attempt to ensure the continuity of 
chronic care, to maintain the multidisciplinary na-
ture of the health team and, at the same time, to 
observe social distancing measures and reduce 
the possibility of transmission of the virus and 
thus, the spread of the pandemic (22, 26).

Triage is the process of prioritizing patient care 
based on the severity of their condition or the 
likelihood of recovery with and without care (27). 
A pre-screening system, which screens and as-
sesses vulnerable people with NCDs in the com-
munity before they enter the primary care system, 
emerges as a priority both to ensure the control of 
pandemic waves and to decongest PHC struc-
tures, and to assess the degree of vulnerability and 
deregulation of patients health status and the risk 

of adverse consequences from the neglect of their 
chronic care (21, 28-30).

At McGill University's Center of Excellence for 
Longevity in Canada, in order to determine the 
medical, psychological, and functional capabili-
ties of older adults without exposure to over-
crowding, an interesting telemedicine application 
was constructed and implemented with specific 
design for older adults with multimorbidities and 
mobility problems. Depending on the responses 
to the digital screening questionnaire, risk stratifi-
cation was performed and PHC professionals 
judged whether there was a need for a telesession 
(by phone or video) or a in person medical visit 
and further referral, with ultimate goal to ensure 
continuous, integrated, patient-centered and 
multidisciplinary chronic care (28).

In Singapore, primary care and ambulatory care 
facilities adopted and implemented the phone tri-
age system to clarify the urgency of the medical 
visit for each patient, so each scheduled appoint-
ment had three possible outcomes: postponement 
and rescheduling, teleconference instead of in-
person visit, or finally conventional close medical 
visit, when the patient's health condition was con-
sidered serious (21, 29). Furthermore, in order to 
ensure the continuity of care and prevent negative 
health consequences, PHC practitioners in Bel-
gium attempted risk stratification among their po
pulation of responsibility and approached the most 
vulnerable populations (elderly, people with limit-
ed mobility, etc). In case the visit was deemed ne
cessary and face-to-face communication was not 
feasible for either safety reasons or time and con-
straints, then the health team tried to ensure conti-
nuity of care with home visits or, more often, with 
remote teleconferences (24).

According to the CDC, during the first quarter 
of 2020, the number of televisits in the US in-
creased by 50%, compared to the same time inter-
val in 2019, and it is worth noting that most of the 
encounters came from patients seeking care for 
diseases other than of COVID-19 (11). In fact, 69% 
of patients who used telemedicine methods during 
the early pandemic period in 2020 were treated at 
home, 26% of them were followed by a primary 
care provider, and just 3% were referred to an ur-
gent care setting when their health condition wor
sened or not improved (11). This increase in tele-
medicine use is estimated to have offset about 
two-thirds of the decline in overall visit volume 
during the COVID-19 pandemic in America (31).
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A similar increase in the use of telemedicine 
and in general new technologies in health services 
was also observed in a large survey conducted by 
the Health Foundation in UK, which included 
more than 4 000 patients and 1 000 healthcare 
professionals (32). Despite the simultaneous in-
crease in remote sessions, the significant decrease 
in total visits, showed the broad scope of deferred 
care during the first months of the COVID-19 
pandemic (33). Although some deferred care re
presented ambulatory care that could be post-
poned without immediate risk, these results also 
substantiated concerns that patients may delay 
managing chronic diseases or experience compli-
cations from deferred acute medical issues 
(31, 34).

The use of telematic chronic care services dur-
ing the COVID-19 pandemic appears to be wide-
ly accepted by both primary care staff and patients 
with NCDs, who have shown an admirable adapt-
ability in many cases (35, 36). Of course, it is 
worth mentioning that medical visits via telecon-
ferences turned out to be less necessary or desi
rable than previously thought, with telephone 
calls being equally or more acceptable in most 
cases (37). Furthermore, while video counseling 
has advantages due to visual contact, it can also 
significantly increase the workload of PHC health 
professionals compared to telephone counseling 
(38). However, telephone sessions have been 
shown to be more effective for patients with 
higher health literacy who are able to express their 
condition over the telephone, and health profes-
sionals should take this into account (17).

The adaptability of health professionals in 
many countries (e.g., the UK and Belgium) to the 
rapid changes and contemporary challenges re-
garding the use of telemedicine in chronic pa-
tients, posed and continues to pose by the pan-
demic (3, 24, 32, 33) is extraordinary. In England, 
both patients and healthcare professionals who 
used telematic medical services overwhelmingly 
expressed positive impressions. Nevertheless, 
negative experiences were also reported mainly 
by people aged over 55 years, the elderly, unem-
ployed and uninsured and, in general, by vulne
rable populations and especially in the poorest 
countries of Asia and Africa (32, 39, 40).

In addition, in a survey among high-risk pa-
tients on the use of new monitoring methods dur-
ing the pandemic, it appeared that patients were 
rather willing to adopt the new technologies for 

medical visits. More specifically, 82% of patients 
were satisfied with the asynchronous consulta-
tion, while regarding the synchronous consulta-
tion, 89% were satisfied with the follow-up via 
telephone and 63% via video (14). In fact, even in 
non-health crisis settings, patients stated that they 
would be satisfied with the possibility of using a 
more modern care delivery model that would in-
clude health feedback (e.g., laboratory results) 
through both synchronous and asynchronous 
means (14, 35).

Benefits, barriers and conditions of successful 
implementation of telemedicine services in 
PHC during the COVID-19 pandemic
Telemedicine has multiple benefits for public and 
individual health during the COVID-19 pandemic 
(11). Perhaps the most important advantage of 
telemedicine during an outbreak of a communi-
cable infection is the prophylaxis it can offer to 
both chronic patients (a vulnerable population at 
high risk of serious illness) and health personnel by 
avoiding overcrowding and ensuring reduced 
possibility of exposure and infection (4, 11, 28, 32). 
In addition, its contribution to the saving of pre-
cious resources due to the limited use of personal 
protective equipment (FFP2/FFP3 masks, protec-
tive suits, caps, boots) was decisive (11), as signifi-
cant shortages were observed from the very first 
stages of the pandemic (41, 42). The fact that it 
can be carried out by health personnel quaran-
tined remotely, leaving space and time for front-
line doctors and nurses to deal not only with sus-
pected and confirmed cases of COVID-19, but 
also with the other aspects of chronic care, which 
cannot be converted into remote sessions, also in-
dicates the essential contribution of telemedicine 
to the saving of human resources (43).

The increased availability of remote health ser-
vices make telemedicine necessary to ensure the 
uninterrupted and continuous provision of chronic 
care especially in a period characterized by limited 
and deferred care (4, 18, 22, 24). Increased ac-
cess to telemedicine services from the comfort of 
patients' homes, especially for people who care 
for children or the elderly, or who live far from a 
PHC facility (rural and island areas), or who wish 
to consult a doctor in a remote location is one of 
the most important advantages (12). After all, the 
ability to provide care to patients with NCDs from 
a distance significantly expands the geographic 
footprint of a health care system (12), overcoming 
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any economic and social barriers regarding the ac-
cess to PHC services (44). Also, access to telether-
apy services may be particularly valuable for those 
patients who were reluctant to seek in-person 
care or experienced mobility difficulties (11, 45). 
Finally, even before the pandemic, patients ex-
pressed great satisfaction with televisits (35, 46), 
perhaps for the reason that they enjoy the time 
and money saving benefits offered by telemedi-
cine meetings. Besides, the waiting time and cost 
travel are significantly reduced compared to con-
ventional visits (17, 21, 44, 47). In any case, the 
increased use of information and communication 
technologies in the field of health care is accom-
panied by an indirect benefit for societies, regar
ding digital reconstruction, increased ease of use 
and a smoother integration of digital media in 
everyday life (32).

On the other hand, while telemedicine en-
ables remote medical care during the pandemic, 
there are many challenges that need to be ad-
dressed (12). Although televisits reduce the direct 
exposure of patients with chronic problems to 
SARS-CoV-2, they cannot fully restore in-person 
medical visits, because it is much more difficult to 
properly assess the condition of patients without 
life and close communication (11, 12, 24). Indeed, 
telemedicine undermines the importance and 
role of the clinical examination and its findings, 
which can not only lead to specific diagnoses in 
time, but also help to develop and establish a 
healthy doctor-patient relationship based on mu-
tual trust (45, 48, 49). It is not, after all, a coinci-
dence that teleconsultations in primary care have 
often been limited to those with an well-esta
blished doctor-patient relationship, with the argu-
ment that an established therapeutic relationship 
contributes to better continuity of care and leads 
to better clinical outcomes in long terms (17).

For example, there are several practical diffi-
culties in continuous and holistic monitoring of 
most chronic diseases such as diabetes and hyper-
tension from a distance, without clinical examina-
tion, without laboratory control or by bypassing 
useful diagnostic and therapeutic interventions, 
with possible negative impact on effective disea
ses management (12, 50). Perhaps this was the 
main reason why about 40% of patients and 33% 
of health workers who took part in a large survey 
in the UK said that new digital approaches, al-
though useful in a period of pandemic, remain 

inferior than traditional models of care and should 
be applied sparingly in the future(32).

One of the major problems in the use of tele-
medicine in chronic care is the limited access of 
certain population groups to the opportunities of 
new technologies. Indeed, people from low so-
cioeconomic groups, the elderly, persons with de-
mentia, refugees and immigrants and socially vul-
nerable populations in general – who, on the one 
hand, are disproportionately affected by en-
trenched health inequalities, and on the other 
hand are plagued by a multitude of NCDs (and, as 
a result, they have an increased need to use 
chronic care services) – usually face difficulties in 
safely accessing good quality and high speed in-
ternet and in the proper use of modern digital me-
dia and applications (smartphones, tablets, lap-
tops, desktops) (11, 12, 22, 32, 33, 39, 48, 51, 52). 
In fact, several vulnerable populations often use 
public structures providing free Internet access (li-
braries, public places with WiFi) for their connec-
tivity to telemedicine services, which not only 
lead to overcrowding and violation of social dis-
tancing measures, but also abolish the concepts of 
privacy and anonymity by jeopardizing the suc-
cessful completion of a digital medical visit (53) 
and intensifying the synergistic effects of the pan-
demic on these vulnerable population groups 
(9, 52, 54, 55).

Relevant problems of technological equipment 
and internet access can be a barrier on the appli-
cation of telemedicine in rural, island areas or poor 
developing countries (9, 51). In addition, problems 
concerning the linguistic communication of mino
rity groups (23) and the reluctance of some pa-
tients to use new technologies have been identi-
fied, possibly due to a more general resistance to 
changes and a difficulty in adapting to the new 
conditions of chronic care provision established by 
the unprecedented healthcare crisis (48, 51).

The digital divide is not an argument against the 
use of digital health, but a strong argument for en-
suring optimal access to low-cost, high-quality digi-
tal health services. It must be realized that the im-
plementation of telemedicine is more than just the 
development of new technologies or devices, but it 
requires systems-level thinking and a coherent na-
tional and international strategy that includes effec-
tive legislation, regulation and oversight as well as 
issuing appropriate guidelines (as recently pu
blished by the European Society of Hypertension 
on the use of telemedicine in the management of 
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hypertension during and after the pandemic (56), 
to ensure the quality, security and interoperability 
of digital health services (57). It is critical patients 
and institutions within the community to be en-
gaged in discussions with healthcare networks in an 
effort to address patient concerns and potential 
mistrust on telemedicine (58). Figure 1 summarizes 
the benefits, barriers, and preconditions for suc-
cessful implementation of telemedicine services in 
chronic care during the pandemic.

Other adaptations of health systems
In order to limit the frequent visits of chronic pa-
tients to health structures and with a focus on the 
safety of both patients and health personnel, an 
intensive and targeted effort was carried out to use 
and issue intangible electronic prescriptions for 
drugs repeated for long periods of time (three and 
six months), during the strict restrictive measures 
(19, 20, 24, 59). Similar strategies and policies to 
facilitate chronic care have been followed by many 
countries around the world (Greece, Brazil, India), 
where the distribution of drugs and medical sup-
plies to chronic patients (especially in socioeco-
nomically vulnerable groups and in elderly patients 
or in people with disabilities and reduced mobility) 
applied by non-governmental organizations, vo
lunteers (e.g., medical students) and other social 
services, in order to achieve a restriction of move-
ments to and from pharmacies and of crowding in 
waiting lines (9, 19, 21, 25, 60-62).

Another practice that gained significant ground 
during the COVID-19 pandemic in the manage-

ment of NCDs in PHC was self-monitoring, allo
wing patients to remain at home while transmitting 
health data and receiving follow-up services 
(21, 63). A large study among Hypertension Cen-
ters of Excellence in Europe during the first wave 
of the pandemic showed that over 60% of hyper-
tensive patients systematically used the technique 
of self-monitoring and routine blood pressure (BP) 
measurement at home (26). Indeed, it has been 
shown that close monitoring and regular measure-
ment of BP and other modifiable risk factors 
(smoking, diet, exercise) by patients at home with 
the help of digital applications, provided that they 
have first acquired the appropriate equipment and 
have been trained in its correct use, in combina-
tion with parallel remote counseling by members 
of the interdisciplinary health team of the PHC can 
lead to the correct regulation of NCDs, the early 
diagnosis of complications and an increase of 
adherence to drug therapy (21, 44, 56, 64).

Similar practices have been adopted for other 
chronic diseases such as continuous monitoring of 
blood glucose levels for patients with diabetes 
(21, 30, 40, 65), and empowering patients with 
heart failure (HF) to regularly monitor their body 
weight for early detection of potential deregula-
tion and regular measurement and recording of 
blood pressure at home to avoid further compli-
cations (3). The education of patients with HF also 
included familiarizing them with appropriately 
designed scales for evaluating their clinical situa-
tion, with the ultimate goal of empowering pa-
tients in collaboration with the PHC team to make 
decisions regarding the escalation and de-escala-
tion of diuretic therapy (3). A recent meta-analysis 
found that combined telemonitoring and counsel-
ing for HF patients was associated with a reduced 
risk of cardiovascular mortality and morbidity in 
short terms. Future research in the field is needed 
to evaluate the effectiveness of these telemedi-
cine interventions over time (66). Ultimately, 
health literacy (having the necessary information, 
skills and judgment to manage health issues) and 
patient mobilization appear to be two key condi-
tions for self-management of chronic diseases to 
be more effective (9). q

Conflicts of interest: none declared.
Financial support: none declared.
Ethical approval and informed consent: Ethical 

approval and informed consent were not required 
for this study.

FIGURE 1. Benefits, barriers and preconditions of successful 
implementation of telemedicine services in primary health 
care during the COVID-19 pandemic
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