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Abstract 

Background:  Telehealth is an effective option to fight the outbreak of COVID-19. This review aims to systematically 
characterize the utilization and applications of telehealth during the COVID-19 pandemic focusing mainly on technol-
ogy implementations.

Methods:  This study was conducted in accordance with Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA). The literature search was conducted in Science Direct, IEEE XPLORE, Scopus, and Web of Science 
databases from January 2020 until July 2021, with an English language restriction. A quality assessment was based on 
the Critical Appraisal Skills Programs checklist.

Results:  The included studies focused on the implementation of technology for telehealth, multidisciplinary 
approach, service satisfaction, guidelines, and medical training. They provided illustrative insight into the strategy of 
telehealth in different medical specialties, such as pediatric gastroenterology, oncology, ophthalmology, and laryngol-
ogy. Nonsurgical specialties had the greatest number of telehealth visits. Clinicians showed positive attitudes toward 
the implementation of video telehealth visits; patients report high levels of satisfaction with this care and strong inter-
est in continuing this modality as a significant portion of clinical practice.

Conclusions:  This systematic review provided an illustrative insight into the strategy of telehealth for different pur-
poses. According to our findings, telehealth may be used in different medical area with a clear strategy of intervention 
according to patients’ and doctors’ needs.
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Background
During this pandemic, healthcare organizations devel-
oped appropriate traits of flexibility and innovation to 
deal with institutional pressures [1–3]. The coronavirus 
disease 2019 (COVID-19) pandemic imposed the need 
for social distancing by also interrupting the hospital ser-
vices. In response to this, innovations using information 
technologies were largely used within healthcare organi-
zations [1].

Telehealth is a complex digital innovation that involves 
various stakeholders, across professional and organiza-
tional boundaries, with a multidisciplinary approach to 
ensure health care services to patients. Telehealth is the 
IT-enabled provision of medical services without in-
person interactions between physicians and patients [4]. 
Through remote monitoring of patients, telehealth works 
as a preventative measure to avoid emergency depart-
ment and hospital admissions and reduce costs by ena-
bling a fast and accurate response to patients’ needs [5]. 
Indeed, while doctors take care of patients, the monitor-
ing can be delegated to nurses or even to the patients 
themselves [5].

Telemedicine proved to be an effective strategy during 
the pandemic allowing the patient to connect in real time 
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with health care providers despite the need for social dis-
tancing. Thus, this review aims to systematically char-
acterize the utilization of telehealth and its applications 
during the COVID-19 pandemic focusing mainly on 
technology implementations.

Methods
This study was conducted in accordance with Preferred 
Reporting Items for Systematic reviews and Meta-Anal-
yses (PRISMA) [6]. A systematic search of the litera-
ture in Sciencedirect, IEEE XPLORE, Scopus and Web 
of Science databases was performed from January 2020 
until July 2021. The following keywords were used: (‘Tel-
ehealth’ _OR ‘e-health’ _OR ‘Telecare’ _OR ‘Telehealth’ 
_OR ‘remote monitoring’ _OR ‘mHealth’ _OR ‘Medical 
system’ _OR ‘health care service’ _OR ‘Telemedicine’) 
AND (Disease OR Infection OR Virus OR Epidemic OR 
Outbreak OR Pandemic OR COVID-19 OR COVID-19 
OR SARS-COV-2).

Limited data existed on the telehealth application in 
COVID-19 since the recent onset of the pandemic. To 
collect all existing evidences on this topic, we plan to 
include primary studies such as RCTs, prospective cohort 
studies, retrospective studies and all kind of reviews pub-
lished in English language on technologies implementa-
tion for telehealth in COVID-19 and non-COVID-19 
patients. Conference paper and articles not in English 
language were excluded.

Data extraction, quality assessment and quantitative 
analysis
Data were independently extracted from each study by 
two authors (MV and SDS) using a data recording form 
developed for this purpose.

Two pairs of independent reviewers performed the 
initial selection to screen titles and abstracts (MV, SDS). 
For detailed evaluation, a full-text copy of relevant stud-
ies was obtained. Using a pre-standardized data extrac-
tion form, paired reviewers (MV, SDS) extracted the data 
from each study.

Title, year, type of study, setting, aim, strategy/type of 
telehealth, personnel involved, outcomes and main find-
ings of included studies were considered data of interest 
for this systematic review.

Two reviewers (MF, GS) checked the accuracy of 
data extracted and further evaluated the quality of 
included studies. The Critical Appraisal Skills Pro-
grams checklist was used as quality assessment check-
list; it included 11 criteria [7] to ensure the quality of 
the included studies. Each assessed criteria could be 
assigned a quality score of 0 for ‘does not meet’, 0.5 for 
‘partially meet’ and 1 for ‘fully meet’. The total quality 
score of each article ranges from 0 to 11. According to 

this, a signified high-quality article is defined by a high 
score. Any possible disagreement on data extraction 
and quality assessment was solved through consulta-
tion with an external reviewer, if needed.

For the purpose of quantitative analysis, we planned to 
collect the number of visits and possible quantitative out-
comes reported by the included studies.

Results
A total of 6567 records were identified across the differ-
ent databases. After the screening process, 14 articles 
related to technology, telehealth, and COVID-19 were 
included (Fig. 1).

During the quality evaluation process, three studies 
reached a score of 9.5 points, three studies 9 points, three 
studies 8.5 points, five studies reached a score ≤ 7 points 
(Table 1).

Figure 2 summarized the category of telehealth evalu-
ated in the included studies.

Six studies focused on the implementation of tech-
nology for telehealth [8–13]. Berg et  al. [8], Saleem 
et al. [9], Goenka et al. [10], Hron et al. [11], and Strol 
et al. [12] discussed the usefulness of telehealth during 
the COVID-19 in different medical specialties, such as 
pediatric gastroenterology, ophthalmology, radiation 
oncology, inpatient clinics and laryngology. Berg et  al. 
[8] found that telehealth may improve clinical outcome 
in children with inflammatory bowel disease. Saleem 
et  al. [9] reported the implementation of a workflow 
diagram that maps the ophthalmology telehealth visit 
process with the aim to adapt it for the daily evaluation. 
Goenka et al. [10] found that the 2-way audio telehealth 
visits were associated with lower billing codes compared 
with in-person visits. Horn et  al. [11] reported that 
the host of 1820 inpatients, for a total amount of 104 
647  min of telehealth, were sufficient to build rapport 
and to perform a reasonable clinical examination. Strol 
et al. [12] discussed the key areas to implement the tele-
health visits in a tertiary-care laryngology practice. They 
stated that the key areas were the set-up of the visit, 
patient examination and treatment, optimization of the 
tele-visit, limitations of the tele-visit and reimburse-
ment considerations [12]. Franciosi et  al. [13] reported 
that telehealth is an essential tool with the potential to 
improve access to health care, particularly in nonproce-
dural specialties. The authors [13] showed the potential 
shortcomings of telemedicine services for non-English 
speaking patients and the increased number of tele-
health visits for nonsurgical specialties. Cassar et al. [14] 
reported the experience of using a team called the ‘com-
munity covid-19 initial assessment team’ in managing 
covid-19 patients. They found that the use of telehealth 
visits did not increase the morbidity and mortality of 
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infected patients [14]. Three studies focused on the ser-
vice satisfaction [15–17]. Gentry et al. [15] showed the 
high satisfaction, acceptability, feasibility and appropri-
ateness of mental health clinicians while using video tel-
ehealth visits. Smith et al. [16] highlighted the positive 
attitude of women underwent fetal ultrasound telemedi-
cine service and the consequent reduction in family 
costs and journey times. Checcucci et al. [17] reported 
the high appreciation of patients suffering from benign 
urological diseases, referring to phone-call visit (phone 
counselling) as useful telemedicine tool.

Two studies provided guidelines to healthcare work-
ers [18, 19]. Harris et al. [18] reported systematic pro-
tocols for telehealth intervention in post-acute and 
long-term care facility residents in order to reduce 

mortality and hospitalization rates. Basil et  al. [19] 
highlighted the effectiveness of telehealth visits by 
reporting the incidence of the conversion to in-per-
son visit for only 26 out of 2157 telehealth visits. The 
authors [19] provided guidelines to perform and stand-
ardize the telehealth for neurological examination. One 
study focused on technology [20] by discussing the 
strategic role of telehealth in managing the COVID-19 
pandemic to relieve congested health-care facilities and 
avoid the risk of further infection. The author reported 
the effectiveness of a 3-T model, that is tracking, test-
ing and treating, to defeat the spread of COVID-19. 
One study highlighted the medical training [21]. In par-
ticular Cerqueira-Silva et  al. [21] described a strategy 
combing telehealth and medical training to mitigate the 

Fig.1  PRISMA flow chart of included studies
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adverse effects of the COVID-19 pandemic. Patients 
staying at home received a guidance to avoid disease 
transmission and reduce the spread of pandemic.

Table  2 summarized study design, setting, aim, type 
of telehealth strategy used, personnel involved and out-
come/main finding of the included studies.

Table 1  Quality of included studies checked by the Critical Appraisal Skills Programs checklist. Quality score of 0 for ‘does not meet’, 
0.5 for ‘partially meet’ and 1 for ‘fully meet’ may be assigned to each assessed criteria. The total quality score of each article ranges from 
0 to 11

Reference Q1
Aim

Q2
Method

Q3
Research 
Methods

Q4 
Settings &
Sample

Q5
Measures 
Definition

Q6
Measures

Q7 Data 
Collection

Q8 Data 
Analysis

Q9
Comparison

Q10
Findings

Q11 Total

Berg 1 1 0 0 0 0 0 1 0 1 0 4

Saleem 1 1 1 0.5 0.5 0.5 1 1 0 1 0 7.5

Hron 1 1 1 1 1 1 1 1 0 1 0.5 9.5

Strohl 1 1 1 1 0.5 0.5 1 1 0 1 1 9

Cassar 1 1 1 0.5 0 1 0.5 1 0 1 0 7

Gentry 1 1 1 1 0.5 0.5 1 1 0.5 1 1 9.5

Smith 1 1 1 1 0 1 1 1 0 1 1 9

Goenka 1 1 1 1 0 1 1 1 0 1 0.5 8.5

Checcucci 1 1 1 1 0 0.5 1 1 0 1 1 8.5

Franciosi 1 1 1 1 0 1 1 1 0 1 1 9

Harris 1 1 1 1 0.5 1 1 1 0 1 0 8.5

Leite 1 1 1 0 0 0 0 1 0 1 1 6

Cerqueira 1 1 1 1 0.5 1 1 1 0 1 1 9.5

Basil 1 1 0.5 0.5 0 1 0.5 1 1 1 1 8.5

Fig. 2  Categories of telehealth evaluated in the included studies
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For the quantitative purpose we were able to identify 
the amount of telehealth visit performed by each study 
(Table 1-supplemetary materials).

Discussion
Three categories of telehealth can be identified by cur-
rent literature: 1) telehealth visits, a medical visit using 
of audio and visual telecommunications, 2) virtual check-
ins, a brief communication using telephone, audiovisual 
application, secure text messaging, e-mail, or a patient 
portal, 3) E-visits through an online patient portal [8].

Telehealth allows health care professionals to ask special 
questions, collect required information, triage of patient, 
and supply consultation while the patient is at home.

An interesting element emerging from this review is 
the large, estimated amount of telehealth visits in differ-
ent specialties. Ten articles reported the number of tel-
ehealth visits performed during the study periods for a 
total of 176.414 medical consultations.

The studies included in this systematic review demon-
strated the expansion of telemedicine across all medical 
specialties in many countries in response to a unique 
and sudden need for virtual medical visits created by the 
COVID-19 pandemic. Our findings, in line with the liter-
ature, showed that nonsurgical specialties have the great-
est number of telehealth visits [11].

Telehealth may add potential benefit in non-emer-
gency/routine areas and in services not requiring in 
person patient-doctor interaction. In addition, during 
COVID-19 pandemic, telehealth may have the potential 
role of delivering health care services for underserved 
populations by eliminating barriers such as transporta-
tion needs, distance from specialty providers, and time 
off from work [13].

Telemedicine may also improve health care delivery by 
substituting in-person care [4]. Remote care reduces the 
use of different resources in health centers and improves 
access to care while minimizing the risk of direct trans-
mission of the infectious agent from person to person 
[22]. Most of the included studies showed the efficacy 
of telehealth system in drastically reducing the amount 
of time spent in the room with the patient per day since 
some portions of the physical exam were remotely per-
formed. Patients and families appreciated minimizing 
contact with health care providers during a frightening 
time, and clinicians showed positive attitudes toward 
the implementation of telehealth visits, and also a strong 
interest in continuing this modality as a significant por-
tion of clinical practice [15–17].

Telehealth is a promising tool that may modernize 
the traditional in-person clinical practice and inspire 
alternative ways of organizing or governing the eco-
nomic activity of health care [23]. According to our 

findings, telehealth visits are suitable for follow-up 
visits after patients have already seen the doctor, exam 
of easy-to-see areas, like eyes or skin, counseling 
and other mental health services, prescription refills, 
and monitoring chronic conditions like diabetes or 
asthma. On the other hand, the in-person visits are 
better for the first visit, for clinical evaluation that 
needs a hands-on approach, blood tests, X-rays, and 
other imaging tests.

While clinical history may be taken in-person and 
by telehealth, physical examination, instrumental 
evaluation, and laboratory findings are far from being 
included in a visit from remote. With those premises we 
tried to identify a model guiding the use of telemedicine 
to set which phases of the diagnostic process should be 
done in person and which ones could rely on telehealth 
(Table 3).

During the COVID-19 pandemic, telehealth had the aim 
to screen for infected people, oversee affected subjects, 
and ensure continuity of care of chronically ill patients. 
However, as reported by this review, the use of telemedi-
cine was not a homogeneous process [24]. This was due 
to differences in the awareness of the importance of tel-
emedicine, variability in the quality of the infrastructures, 
level of informatics literacy of healthcare professionals 
and patients, and reimbursement schemes and plans. 
However, the experience collected during the COVID-19 
pandemic may help to develop a more coordinated gen-
eral strategy to favor the implementation of telehealth 
at large scale in the healthcare systems. In our opinion 
achieving this goal will be useful to help the healthcare 

Table 3  Phases of the Diagnostic process performed in-person 
or in telehealth

Diagnostic process In-person Telehealth

1) Medical history
  Information X X

  Symptoms X X

  Signs X X

2) Physical examination
  Inspection X X

  Palpation X

  Percussion X

  Auscultation X

3) Instrumental examinations
  Invasive X

  Non-invasive X X

4) Laboratory investigations
  Basic X X

  Advanced X



Page 9 of 10De Simone et al. BMC Health Services Research          (2022) 22:833 	

system to be prepared for future pandemic and to develop 
virtual hospitals, home-base but telehealth-assisted, that 
may reduce the burden of conventional hospital.

Conclusions
This systematic review provides an illustrative insight 
into the implementation of telehealth for different 
purposes. Telehealth may be used in different medical 
areas with a clear strategy of intervention according 
to the patients’ and doctors’ needs. As future per-
spective, we suggest the implementation of telehealth 
systems to build virtual hospitals, home-based but tel-
ehealth-assisted, to reduce the burden of conventional 
hospital.
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COVID-19: Coronavirus disease 2019.
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