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ABSTRACT
Introduction Telemedicine gained strength in primary 
healthcare (PHC) during the COVID-19 pandemic. 
Thus, there is a need to know its scope, technologies 
used and impacts on people’s health. This study will 
map telemedicine use in PHC around the world and its 
impacts on quality of care in the context of the COVID-19 
pandemic.
Methods This is a scoping review protocol developed 
according to Arksey and O'Malley and Levac et al, based 
on the Joanna Briggs Institute manual, and guided by 
the Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses Extension for Scoping Reviews 
(PRISMA- ScR). The records will be mapped in the 
following multidisciplinary health sciences databases: 
Virtual Health Library, PubMed, Scopus, Web of Science, 
CINAHL and Embase. Searches will also be conducted 
on Google Scholar, preprint repositories and specific 
COVID-19 databases (grey literature). Quantitative data will 
be analysed using descriptive statistics, while thematic 
analysis will be performed for qualitative data. Preliminary 
findings will be presented to stakeholders to identify 
missing studies and develop effective dissemination 
strategies.
Ethics and dissemination Results will be disseminated 
through publication in an open access scientific 
journal, scientific events, and academic and community 
newspapers. Ethical approval was obtained due to 
stakeholder consultation, but will not involve the direct 
participation of patients. Link to the protocol record in the 
Open Science Framework (OSF) ( osf. io/ q94en).

INTRODUCTION
COVID-19,1 caused by the SARS- CoV-2,2 was 
first reported in December 2019 in China. 
This disease triggered a public health emer-
gency,3 leading the WHO to declare a 
pandemic situation.4 On 15 March 2021, the 
number of confirmed cases and deaths world-
wide surpassed 119 and 2.6 million, respec-
tively.5 Although the United Nations, WHO 
and Pan American Health Organization are 
working hard to obtain more information to 
combat the disease, they are still limited, and 

a greater level of knowledge is needed in all 
scientific areas.6

Following WHO recommendations, several 
countries have implemented quarantines,7 
social distancing and mandatory home 
confinement.8 These measures have encour-
aged new technologies to respond to primary 
healthcare (PHC) demand. A tool that has 
been used is telemedicine, which has become 
a strategy to maintain assistance9–12 and guar-
antee admissibility and quality of care.13

The WHO adopted telemedicine or tele-
health to define healthcare support using 
information and communication technolo-
gies (ICTs)14 15 in situations in which distance 
and/or geographical barriers hinder health-
care services.14 ICTs (ie, internet, cell phones, 
computers or satellite TV) make communica-
tion flows between healthcare professionals 
and patients more effective; thus, enabling 
real- time assistance.16 Also, ICTs offer relevant 
information related to asynchronous health-
care using electronic portals or other virtual 
resources, such as email, text messages and 
mobile phone applications.16

Strengths and limitations of this study

 ► This scoping review will be the first to explore infor-
mation and communication technology types used 
in telemedicine and their impact on quality of care 
in primary healthcare (PHC) in the context of the 
COVID-19 pandemic.

 ► Geographical mapping of studies will show the glob-
al panorama of telemedicine use.

 ► Searches will be broad, including six peer- reviewed 
databases and the grey literature.

 ► The recent increase in telemedicine in PHC due to 
COVID-19 may be a limiting factor for consistent sci-
entific publications.

 ► The large number of publications in the grey litera-
ture may be an important study limitation.
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Telemedicine use during the COVID-19 pandemic is 
occurring on large a scale and speed, becoming an efficient 
strategy to face PHC demand.17 This technology contributes 
to quality of healthcare services in PHC and strengthens 
monitoring, surveillance and detection of new COVID-19 
cases.18 It also contributes to reducing patients’ anxiety due 
to social isolation and maintaining contact between health 
professionals and patients with SARS- CoV-2; thus, allowing 
timely attention to most urgent cases19 and those with 
chronic diseases.20

Regarding the healthcare team, telemedicine has 
shown a positive impact on workloads, with a reduction 
in burnout syndrome, which has been recurrent since 
the beginning of the pandemic.21 This technology has 
also contributed to reducing fear of virus exposure by 
professionals, collaborating with quality of care offered,22 
facilitating coordination between primary and secondary 
healthcare levels,22 and maximising patient and family 
well- being in the context of the pandemic.20

Quality of care has three dimensions: technical (action 
choice accuracy and production), interpersonal (social 
and psychological relationships between healthcare 
providers and users) and organisational (conditions 
in which services are offered, including continuity of 
care, coverage, action coordination, and service access 
and accessibility).23–25 In this study, technical dimen-
sion will represent the implementation of prevention 
and diagnosis measures and symptomatic treatment of 
mild COVID-19 cases in a timely manner (according to 
scientific protocols). Emotional support by healthcare 
providers to users and/or family members in a situa-
tion of social isolation will represent the interpersonal 
dimension, while continuity of care for patients without 
COVID-19 and monitoring and follow- up of COVID-19 
cases will be considered the organisational dimension.

Given the importance of telemedicine in the current 
public health situation and the possibility of integrating 
this strategy after the pandemic,26 it is essential to expand 
the knowledge about telemedicine use in different coun-
tries, types of technologies used and impacts on quality 
of care in the PHC. Thus, this study will map telemedi-
cine use in PHC around the world during the COVID-19 
pandemic and its impacts on quality of care.

METHODS
This is a scoping review protocol, a type of study designed 
to answer broad research questions with less restrictive 
selection criteria. The inclusion of scientific articles and 
the grey literature aim to map key concepts, types of 
evidence and research gaps, systematically synthesising 
the existing knowledge on a topic.27 28 The study will 
be developed according to Arksey and O'Malley29 and 
Levac et al,30 based on the Joanna Briggs Institute (JBI) 
manual,31 and guided by the Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses Extension for 
Scoping Reviews (PRISMA- ScR).27

The following steps29 30 will guide this review: (1) 
formulation of research questions, (2) identification of 
relevant studies, (3) study selection, (4) data extraction 
and coding, (5) analysis and interpretation of results, (6) 
consultation with stakeholders.

Step 1: formulation of research questions
Three study questions were formulated and defined by 
consensus among authors using the PCC (Population–
Concept–Context) mnemonic31 and outcomes of interest 
(O) (table 1).

Concepts and definitions anchoring the research ques-
tions are described in table 2.

Step 2: identification of relevant studies
Search strategy
A previous exploratory search was conducted on PubMed 
and Virtual Health Library (VHL) databases to identify 
the main Medical Subject Headings (MeSH) and Descrip-
tors in Health Sciences (DeCS) related to the topic. The 
search strategy was developed based on this preliminary 
search by combining descriptors and keywords using the 
Boolean operators AND and OR, and it will be adjusted 
according to each database. A complete search strategy 
for PubMed database is included27 in online supplemental 
appendix 1, and an example of searching for grey litera-
ture on Google Scholar in online supplemental appendix 
2. The detailed search strategy for all data sources (ie, 
white and grey literature) will be attached to the final 
scoping review.

Table 1 Scoping review questions

Question Population (P) Concept (C) Context (C) Outcomes of interest (O)

(1) Which countries have used telemedicine in 
PHC due to the COVID-19 pandemic?

Countries in the 
world with PHC

Telemedicine COVID-19 
pandemic

Geographical mapping of 
telemedicine use

(2) What types of ICT in telemedicine have 
been used in PHC in the context of the 
COVID-19 pandemic?

ICTs Classification of ICT types 
used

(3) What are the impacts of telemedicine on 
quality of care in PHC in the context of the 
COVID-19 pandemic?

Quality of 
care

Impact of telemedicine on 
patients’ healthcare

ICT, information and communication technologies; PHC, primary healthcare.
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Data sources
For a broader scope search, multidisciplinary health 
sciences databases and grey literature will be used. The 
following databases will be accessed: VHL, PubMed, 
Scopus, Web of Science, CINAHL and Embase. For the 
grey literature, searches will be conducted on Google 
Scholar (government guidelines, manuals, reports, 
documents, books and congress proceedings), preprint 
repositories (SciElo Preprints, bioRxi and medRxiv) and 
specific databases for COVID-19 studies (WHO Global 
research on coronavirus disease, Cochrane Library, 
COVID-19 Open Research Dataset Challenge and Episte-
monikos COVID-19).

Step 3: study selection
The study selection process for both the white and grey 
literature (identification, screening, eligibility and inclu-
sion)32 will be presented in detail in the selection flow-
chart of the review. These steps will be conducted by two 
independent reviewers (CRDVS and RHL), and, in case of 
disagreement, a third reviewer (SACU) will be consulted 
to reach a consensus.

Identified studies will be grouped in the Mendeley 
reference manager and duplicates will be removed. The 
Rayyan software will be used during title and abstract 
analysis to assist blinding of reviewers. Potentially relevant 
studies will be retrieved in full and exported to a Micro-
soft Excel (V.2016) database. Full texts will be analysed 
in detail according to eligibility criteria, and reasons for 
excluding studies will be recorded and reported in the 
review.

The selection process of studies from the grey litera-
ture will follow Godin et al,33 and specific strategies will 
be conducted for searches on Google Scholar, preprint 
repositories and specific databases for COVID-19. The 

following terms will be combined: primary healthcare, 
telemedicine, information and communication technol-
ogies, healthcare quality and COVID-19. The terms and 
number of studies retrieved will be recorded for each 
search strategy and the identified studies will follow the 
proposed selection steps mentioned above. Results from 
Google Scholar will be classified by relevance and the first 
100 studies will be included in the screening process.33

Studies will be selected if data on at least one quality of 
care dimension (technical, interpersonal, organisational) 
are provided, as defined in table 2. Reference list of the 
identified studies will also be consulted for potentially 
relevant studies.

Before data collection, a pilot test will be conducted 
with all authors to reduce bias and ensure an aligned 
selection process: each author will select a random 
sample of 25 titles and abstracts, and screening will be 
performed according to eligibility criteria. Afterwards, 
the team discuss discrepancies and perform any necessary 
changes to criteria and definitions. Screening will initiate 
only after reaching an agreement of ≥75%,31 according to 
Fleiss’ Kappa statistics.34

Inclusion criteria
The following full- text studies focusing on telemedicine 
in PHC during the COVID-19 pandemic, answering the 
study questions (table 1) and addressing at least one 
quality of care dimension (table 2) will be included: 
(1) primary studies, literature reviews, theoretical essays 
or brief communications; (2) grey literature, including 
preprints, guidelines, manuals, reports, government 
documents, books, dissertations, theses, and congress 
proceedings or other events of the academic community.

Filters related to time will not be applied to searches 
since search strategies will already contain descriptors 

Table 2 Key concepts for research questions

Concept Definition

Telemedicine Provision of healthcare services by health professionals in situations in which distance is a critical factor 
using ICTs for research, continuing education of providers and health professionals, disease diagnosis, 
treatment, prevention and evaluation to promote individual and community health.14 15

Information and 
communication 
technologies

Integrated technological resources allowing access to information using telecommunication. It is the 
product of telecommunication, information technology and electronic media and serves as regulatory tools. 
It includes electronic devices used in healthcare, such as health information systems, electronic medical 
records, electronic prescriptions, mobile health, computers, electronic portals, emails, messages, cell phone 
applications, wearable devices (eg, smartwatches).16 36 37

Quality of care It has three dimensions: technical (action choice accuracy and production), interpersonal (social and 
psychological relationships between healthcare providers and users) and organisational (conditions 
in which services are offered, including continuity of care, coverage, action coordination, access and 
accessibility).23–25

For this study:
 ► Technical dimension: Implementation of preventive and diagnostic measures and symptomatic treatment 
of mild COVID-19 cases in a timely manner (according to scientific protocols).

 ► Interpersonal dimension: Emotional support actions by healthcare providers to users and/or family 
members in situation of social isolation.

 ► Organisational dimension: Monitoring and follow- up actions of COVID-19 cases and continuity of care for 
patients without COVID-19.
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and terms related to the COVID-19 pandemic. Language 
filters will also not be used and an external translator will 
perform necessary translations. Searches will be updated 
1 week before submitting the study to a scientific journal.

Exclusion criteria
This review presents a wide scope of research questions; 
therefore, only publications with inconsistent results or 
not answering the research questions will be excluded.

Step 4: data extraction and coding
Data related to the included studies will be extracted by 
two independent reviewers (CRDVS and RHL) using a 
data extraction form created based on the JBI31 template 
and adapted by the authors. The following informa-
tion of interest will be retained: study description (title, 
first author, institution, year, objectives, study design, 
sample/participants, funding) and data answering the 
research questions (country that used telemedicine, ICT 
type, impact on quality of care) (online supplemental 
appendix 3).

A pilot test will be conducted with all authors and the 
extraction form filled with three studies28 to ensure that 
all necessary data will be retained properly. If necessary, 
the form will be refined to align the extraction process. 
Any changes will be reported in detail in the scoping 
review. Any divergences between reviewers during 
extraction process will be resolved by a third reviewer 
(SACU). When necessary, first authors will be contacted 
to request additional or missing data.

Google Earth V.7.15 and TerraView V.4.2.2 software will 
be used to identify and geocode the studies.

Step 5: analysis and interpretation of results
Data will be summarised quantitatively or qualitatively, 
as appropriate. For quantitative analysis, descriptive 
statistics (absolute frequencies and percentages) will be 
performed using SPSS software, V.24 (IBM). Qualitative 
analysis will be conducted using thematic analysis.35

This stage will be divided into30 data analysis, exposure 
of the results linked to research questions, and implica-
tions for other research and services. All results will be 
discussed with the relevant literature. Evidence synthesis 
will be presented using tables, diagrams, thematic maps, 
and, if possible, a meta- analysis will be conducted. A 
narrative summary reporting how results are related to 

the review purpose and research questions will accom-
pany the mapped data.

Step 6: consultation with stakeholders
This will be the last step of the review.30 After analysing 
and interpreting, preliminary results will be presented to 
a group of experts in telemedicine and ICTs in PHC. The 
procedure will include invitation via email explaining the 
stakeholder participation and, if accepted, all materials 
will be sent to the panel of experts. Two web conferences 
will be scheduled to discuss results.

This strategy aims to share preliminary study findings 
(knowledge transfer and exchange), obtain potentially 
relevant studies not included in the initial search and 
develop effective dissemination strategies and directions 
for future studies.30

Patient and public involvement
In this protocol, there was no involvement of patients and 
the public. Stakeholder participation in the consultation 
stage is part of the scoping review dissemination plans. 
Patients will not be involved.

Ethics and results dissemination
In this study, secondary sources of information (ie, studies 
published in scientific journals and grey literature) will be 
included.

Human involvement will take place at the stakeholder 
consultation stage and will have the main purposes of 
defining dissemination strategies and sharing prelimi-
nary results of the study.

Ethical approval
Approved by the Research Ethics Committee of the 
Faculty of Health Sciences of Cariri, Federal University 
of Rio Grande do Norte (CAAE: 47473121.3.0000.5568).

Results will be disseminated through publication in an 
open access scientific journal, international congress in 
the field of collective health, and other media such as 
academic and community newspapers.

In case of changing this protocol after publication, 
information regarding changes, proper justification and 
dates will be provided.

The stages of the ongoing review are shown in table 3.
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Table 3 Scoping review stages

Stage Start Conclusion

Pilot searches to substantiate the review protocol and define the search strategy 2 September 2020 1 March 2021

Construction of the review protocol 11 September 2020 13 March 2021

Protocol registration in the Open Science Framework 18 March 2021 18 March 2021

Study selection No No

Data extraction and coding No No

Analysis and interpretation of results No No

Consultation with stakeholders No No
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