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Introduction: In the year 2019, the whole world witnessed the COVID-19
pandemic. The pandemic has negatively impacted the health care delivery
system. This has risen the necessity among health systems across the world
to deliver health care services through telemedicine. This systematic review
would assess the level of patient satisfaction with telemedicine health services
during the time of the COVID-19 pandemic.

Methodology: The literature search was conducted in June 2022 using
"PubMed” "Google Scholar” and "Embase” databases. A total of eight articles
were included. ROBVIS Analysis was performed for the assessment of bias.
Descriptive statistics were performed using Microsoft Excel.

Results: All included studies were conducted in seven countries/states/cities:
India (n = 2), Philippines (n = 1), Saudi Arabia (n = 1), UAE (n = 1), Los Angeles
(n = 1), Iran (n = 1), and New York City (n = 1). Most used telemedicine tools
were voice calls, video calls and messaging/email. Maximum patients used
video for consultation (5 out of 9 studies) followed by voice call (4 out of 8
studies), messaging/emails (2 out of 8 studies) and other telemedicine Apps (2
out of 8 studies). Overall, the level of satisfaction was found highest amongst
studies conducted in developed countries/states/cities such as New York City
(94.9%), Los Angeles (82.7%), UAE (81%) and Saudi Arabia (77.9%) in contrast to
studies conducted in developing countries which includes Philippines (82%),
India (73.9; 51.3%) and Iran (43.4%).

Conclusion: Most of the participants were found to be satisfied with the
quality of telemedicine they were offered. This systematic review will help to
improve telemedicine services which will eventually improve the health care
delivery system.

Systematic review registration: https://www.crd.york.ac.uk/prospero/#
myprospero.
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Introduction

As the COVID-19 pandemic grew internationally, a
paradigm shift was seen in the health care delivery system
from the traditional way of providing health services which
are in-person visits or face-to-face consultations to telemedicine
services. According to the WHO, telemedicine is defined
as “the delivery of health care services by all health care
professionals using technology for the exchange of valid
information for the diagnosis, treatment, and prevention of
disease and injuries” (1). After the advent of the internet in
the 20th Century, many mediums have opened up to provide
medical information. However, the use of telemedicine got
revolutionized furthermore during the pandemic to reduce the
risk of exposure to most people. Many hospitals and clinics
across the world are using telemedicine for providing primary
care, mental health, obstetrics, gynecology, and many other
specialities to reduce exposure to risk during a pandemic (2).

Telemedicine plays an important role in providing
continuity of routine care to patients during a pandemic while
reducing their exposure risk by minimizing unnecessary visits to
hospitals. Patients who were suffering from chronic conditions
such as diabetes and hypertension shifted from In-patient to
virtual doctors’ consultations and follow-up meetings. In this
way, digital health services provide compliance with treatment
and prevent the severity of the condition. Some of the other
advantages of telemedicine are that it is favorable for both
providers and patients as it limits non-essential exposure to
health care settings, which reduces the spread of infection
and delivers clinical information and permits consultation
and discussion between health care professionals and patients
regardless of where the patient is located, which saves time,
reduces travel expenses, and provides easier access without
disrupting daily responsibilities. It also helps to generate
e-medical records that can be useful later on (3).

In developed countries like the United States (US), most
clinical specialities are providing services via telemedicine. At
present, there are over 200 telemedicine networks, with more
than 3,500 services. Data from the Centers for Medicare and
Medicaid Services showed an increase in weekly telemedicine
visits from 13,000 pre-COVID to 1.7 million visits in the week
of April 2020. Compared with data from 2019, telemedicine
visits in October 2020 increased by more than 3,000%. This
extensive use of telemedicine occurred across nearly all medical
specialities. As compared to other countries like the European
Union, Japan and Korea, the USA is using telemedicine services
at much higher rates. Similarly, in Japan, health care providers
and patients are intensively using digital health care facilities.
Japan’s Health Ministry reported that overall, 10,000 clinics are
offering telemedicine services to Japanese people (4, 5).

Increased utilization of telemedicine services has also been
seen in developing countries. For instance, in South Africa
before the COVID-19 pandemic, telemedicine utilization was
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limited due to a lack of remuneration. However, since COVID-
19, there has been a significant increase in telemedicine
utilization. Data showed that in South Africa, tele-triage has
reduced the burden on health facilities by saving 95% of face-
to-face consultations, and in general practice services, 80% of
the problems are resolved by teleconsultation facilities (4). India
has also adopted “Telemedicine practice guidelines” approved
by the Indian Ministry of Health and Family Welfare on March
25, 2020. It includes the principles and practical framework
guidelines for telemedicine in India. After the approval of
the guidelines, there has been exorbitant use of telemedicine
facilities which can be utilized by various platforms such as
telephones, videoconferences, text messaging, emails, and other
telemedicine applications (6).

Given the success of telemedicine health services in testing
times of the pandemic, there has been an increase in the demand
for telemedicine services globally. Hence, it is important to
assess patient satisfaction levels for those who have benefitted
from it and to identify any lacune that can be dealt with.
To summarize all the literature that is available in this aspect
of health care delivery, we conducted a systematic review to
measure patient satisfaction.

Methods

Protocol registration methods

This systematic literature review followed the Preferred
Reporting Items for Systematic literature reviews and Meta-
Analyses (PRISMA) 2020 guideline has been registered with the
Prospective Register of Systematic Reviews (PROSPERO)
1D-343427,
prospero/#myprospero).

(Registration https://www.crd.york.ac.uk/

Search strategy

The PRISMA guidelines were used to design the
methodology for this systematic review (7). The PRISMA
27-item  checklist
transparency, iteration, and complete reporting for systematic

statement includes a which assures
reviews. The literature search was conducted in June 2022
using “PUBMED “Google Scholar” and “Embase” databases
with the combination of the following term sequences;—
Telemedicine, COVID-19, Patient Satisfaction, and Health care
delivery Table 1. Manual search in web-based resources was
accomplished on Google, journals which published key articles
and through searching specific websites like WHO, https://
www.who.int, Centers for Disease Control and Prevention
(CDC), https://www.cdc.gov, In addition, we reviewed the
references of the selected articles in order to identify additional
studies or reports not retrieved by the preliminary searches.
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Study selection

Two independent researchers selected the relevant studies
in a two-step process. In the first step, we reviewed the title

TABLE 1 Inclusion and exclusion criteria.

Inclusion criteria

Original articles assessing the patient satisfaction level with the use of telehealth.

Both cross sectional and cohort study designs were included.
Studies published from January 2020 (advent of COVID-19) to May 2022.

Full text articles published in English language.

10.3389/fpubh.2022.1031867

and abstracts of the studies for potential eligibility. For the
second step, the full texts of these were obtained for in-depth
evaluation. Only articles that had reported the level of patient
satisfaction and telemedicine during covid19 were included.

Exclusion criteria

Studies not evaluating the patient’s satisfaction with use of telemedicine.

Studies focusing on specific disease like neurological disorder, ophthalmological
disorder.

Review articles, case report, case series, commentary, and correspondence were
excluded.

Studies not published in English language.

[ Identification of studies via databases and registers J
)
Records identified from*: Records removed before screening:
c
]
® Databases = PubMed, *  Duplicate records
£ Scholar, Embase > removed (n = 10)
€ (n=6,157) * Records marked as
2 ineligible by Initial
i Registers (n = 0) screening (n =3,157)
* Records removed for
— l other reasons (n =990)
)
Records screened Records excluded**
—>
(n =2000) (n =1,665)
Non-Relevant Articles excluded based on the title
l and abstract
Reports SOughI for retrieval 5| Reports not retrieved
2] (n=335) L3 (n = 50)
'E Full text articles were not present
: '
(%)
0
Reports assessed for eligibilit
B iy e Reports excluded:
(n = 285) A ;

. Articles were Focusing on
specific disease like
ophthalmology,
neurological disorder etc
(n =160)

. Articles focusing on tele

— genetics, barriers and
challenges (n =52)

. Articles focusing on other

- Studies included in review medicine like sports
§ (n=8) medicine etc(n =65 )
©
£
~—
FIGURE 1
PRISMA diagram.
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The initial database search yielded 6,157 published articles
matching the keywords over the last 2 years. After eliminating
10 duplicate articles, 3,157 studies were excluded either because
of non-English publications or ineligible articles. Furthermore,
990 articles which were not relevant to telemedicine were
also removed. After then, 2,000 articles were screened by
a researcher who read either the abstracts or full text,
which eliminated another 1,665 articles. Articles that were
focusing on telemedicine services used for specific diseases like
ophthalmology and neurological disorder (n = 160) were also
excluded, articles focusing on other aspects of telemedicine like
tele-genetics (n = 52), and articles focusing on other medicine
like sports medicine (n = 65) were also excluded. After the
final screening and evaluation, 8 articles that met the inclusion
criteria were finally included as shown in Figure 1.

Data extraction

The data were extracted and collated into Microsoft Excel
spreadsheets and the following domains of data were extracted
from each study: study design; participants’ information (age,
gender), sample size, country/State/City, telemedicine tools,
Telemedicine tools, outcome measures and findings. Studies
were categorized based on the dimensions of satisfaction results
compared. Given the nature of the review question, a meta-
analysis was not undertaken and instead a descriptive synthesis
and thematic analysis were done.

Risk of bias assessment

The risk of publication bias was assessed by using the
R-based Robvis software package introduced by the National
Institute for Health Research (NIHR) (8).

Eight articles were considered eligible for this systematic
review. The selection cycle is in accordance with the PRISMA
guidelines and is represented as a flow chart in Figure 1.

Based on visual inspection of the figure generated by the
Robvis software package, there is no potential bias in this study
assessing the effectiveness of low-level laser treatment used in
various RCT’s for TMD patients (Figures 2, 3). Out of 8 studies,
7 (87.5%) are high methodological studies, which have an overall
low risk of bias or with some concerns, while only 1 study has a
high risk of bias. A detailed description of the eligible studies is
given in Table 2.

Results
Total of 8 studies were included. All included studies

were conducted in seven countries/states/city: India (n = 2),
Philippines (n = 1), Saudi Arabia (n = 1), UAE (n = 1), Los
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Angeles (n = 1), Iran (n = 1), and New York City (n = 1).
Based on the designs of the study, 4 studies were cross-sectional
studies, 2 were retrospective studies and 2 were mixed-method
study design. Most of the study participants belonged to the
age group of >18 years. Out of 8 studies, the minimum sample
size was 100, considered in mixed method study conducted
in UAE and maximum sample size was 620, considered in
retrospective cohort study conducted New York City. 3 out
of 8 studies reported clinical description details, a study
conducted in Saudi Arabia reported 30.4% of the participants
believed chronic disease were most suitable diseases that could
be managed by telemedicine services. A study conducted in
UAE mentioned 22% participants took consultation in family
medicine department, 16% in internal medicine department
and 10% in neurology department. Another study conducted
in New York City reported maximum patients consulted in
internal medicine department (47.3%) followed by gynecology
department (17.9%) and cardiology department (15.3%).

Most used telemedicine tools were voice call, video call
and messaging/Email. Maximum patients used video for
consultation (5 out of 9 studies) followed by voice call (4
out of 8 studies), messaging/Emails (2 out of 8 studies) and
other telemedicine Apps (2 out of 8 studies). Overall, level
of satisfaction was found highest amongst studies conducted
in developed countries/states such as New York City (94.9%),
Los Angeles (82.7%), UAE (81%), and Saudi Arabia (77.9%)
in contrast to the studies conducted in developing countries
which includes Philippines (82%), India (73.9%; 51.3%), and
Iran (43.4%).

Tools for telemedicine

Out of 8 studies, the majority of participants used video call,
voice call and email/messaging for teleconsultation. Amongst all
included studies, study conducted in North India (U.P) revealed
maximum participants (100%) used voice call as a telemedicine
tool followed by Philippines (31.50%), Los Angeles (22.6%),
and UAE (22.3%). Similarly, study conducted in Saudi Arabia
and New York City reported highest percentage of participants
(100%) took video consultation followed by UAE (77.7%), Los
Angeles (77.4%), and Philippines (45.5%). Study findings of
Philippines and Iran showed majority (100%) of the participants
chose messaging/email for medical advice and study conducted
in India (Delhi) reported more than half of the participants
(73.2%) used other telemedicine apps (Figure 4).

Overall patient satisfaction
Studies conducted in developed countries/states/City such as

New York City (94.9%), Los Angeles (82.7%), UAE (81%), and
Iran (43.4%) showed highest satisfaction toward telemedicine

frontiersin.org
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Bias arising from the randomization process
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Bias due to missing outcome data

Bias in measurement of the outcome
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FIGURE 2
Robvis output for risk bias assessment.
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services as compared to study conducted in developing countries
which includes Philippines (82%), south Africa (77.9%), India;
Delhi (73.1%), and North India; U.P (51.3%). Out of Eight
studies, Highest participant satisfaction was reported by New
York City (94.9%) followed by Los Angeles (82.7%) and
Philippines (82%) (Figure 5).

Discussion

Thematic evaluation was conducted for all the 8 studies
included in the review. The four themes that were generated are
discussed below as depicted in Figure 6.

1. Evaluation of patient satisfaction rate.
Across all the selected studies, most of the patients were
generally found to be satisfied with the telemedicine services

Frontiersin Public Health

05

they received. The satisfaction rate was found higher in
studies where video call was used as the medium for
teleconsultation (9, 11, 13, 14, 16). In studies where audio
call and messaging app were used as the only medium
for telemedicine services, the satisfaction rate was found
to be relatively lower with a percentage of 51.3 and 43.43
respectively (10, 15). The main reason behind this was the
fact that the patients did not find the teleconsultation as
similar as a face-to-face consultation (15). Patients belonging
to urban areas (54%) and with higher education (53%)
were found to be more satisfied than those belonging to
rural areas (15). The studies also revealed that the level of
patient satisfaction not only depends on the factors that are
influencing patient’s perception, but also on the qualities
exhibited by the physicians or their service providers. This
includes trust between patient and physician, consideration

frontiersin.org
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Overall patient satisfaction.
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exhibited by the health care providers and the expertise of the
doctors involved (12, 14).

. Accessibility of telemedicine services.

Convenience, comfort, ease of access, safety during pandemic
and limitation of waiting time, were found to be the
major factors influencing the patient satisfaction level toward
telemedicine (9-11, 13, 14). Another factor that surfaced was
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the maintenance of privacy and confidentiality of the patients
availing the telemedicine services (13, 15). The patients also
admitted that if telemedicine services were not available as an
alternative, they might have to miss their work to avail health
care services. But with the ease of access to telemedicine, they
find it easier to get the required health care without missing
out on their work schedule (11).
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Determinants of patient satisfaction.
3. Barriers and challenges associated future as well (9, 14). On the other hand, participants

with telemedicine services.

The main challenges associated with telemedicine services
were technological, financial and communication barriers.
While majority of the participants were satisfied with
the telemedicine services, only 2 in 5 patients found the
service to be affordable. According to the patients, they
perceived the cost of the telemedicine to be cheaper than
in-patient consultation. However, they did not find any
difference between the costs of telemedicine and face-to-face
consultation and hence were disappointed by this fact (9).
The study participants also found the payment methods for
telemedicine services to be unnecessarily complicated and
confusing. They also faced difficulty with insurance coverage
for the telemedicine charges (13). Another major challenge
faced by the study participants was the technological
issue. Participants found their satisfaction level with the
telemedicine services to be dependent on how smoothly
a teleconsultation has gone (9). Video and audio quality,
stable network connection, and access to technological
services were found to be major barriers associated with
telemedicine services (9, 11-13). Lack of direct patient-
physician interaction was found to be another challenge
(10, 12, 13). Lack
of trust and confidentiality in health care providers was

associated with telemedicine services

significantly influenced by the limited direct interaction
between users and service providers (9, 10, 13).

4. Telemedicine implications in a post COVID-19 world.
As mentioned previously, one of the major factors for
assessment of patient satisfaction level was safety during
pandemic. However, most of the participants were found
to be satisfied enough to use telemedicine services in the

Frontiersin Public Health

11

recommended further improvement with regards to
telemedicine services, such as better network connection,
efficient patient-physician communication, ease, and
affordability of payment and organized and structured
delivery of health care services through telemedicine
(12, 13). One study also argued that telemedicine services
could only be a supplement to health care services
and not a substitute for patient-physician face-to-face
consultation. Nevertheless, there is still a need for the wider
implementation of the telemedicine services, as it would help
in strengthening of health care delivery system for the future

pandemics (12).

Conclusion

This study provided a novel insight for the assessment
of the patient satisfaction level with telemedicine. The
information extracted from this review will help to delineate
the limitations of telemedicine and can be useful in future
implementation of telemedicine services in regular practice.
Thus, developing a robust and more efficient health care system.
The COVID-19 crises posed an important opportunity to
strengthen the health care systems, especially for low middle
income countries, as telemedicine services are more assessable;
affordable and has proven to be a strong public health tool
in the future. This systematic review would also be useful for
an app developer to design, develop, and implement mobile
applications; for health care providers and patients who will
use these applications so that points of intervention can
be identified and worked upon. This will help to improve
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telemedicine services which will eventually improve the health
care delivery system.
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