Post-print version of the paper by Bokolo Anthony Jnr in Journal of Science and Technology Policy
Management, (2023) 1-33 https://doi.org/10.1108/JSTPM-05-2022-0079

Examining the Adoption of Telehealth During Public Health Emergencies Based
on Technology Organization Environment Framework

Bokolo Anthony Jnr.%2
anthony.bokolo@ife.no?; anthony.j.bokolo@hiof.no?

!Department of Applied Data Science, Institute for Energy Technology, Os Alle 5, Halden
1777, Norway
Department of Computer Science and Communication, @stfold University College, Halden,
Norway

Abstract

Purpose

Disasters and pandemics pose challenges to health care provision. Accordingly, the need for
adopting innovative approach is required in providing care to patient. Therefore, the purpose
of this study is to present telehealth as an innovative approach for providing care to patients
and reducing spread of the infection and advocates for the adoption of telehealth for digitalized
treatment of patients.

Design/methodology/approach

An integrative review methodology of existing evidence was conducted to provide implications
for integration of telehealth for digitalized treatment of patients. This paper draws on
Technology Organization Environment (TOE) framework to develop a model and propositions
to investigate the factors that influence telehealth adoption from the perspective of the supply
side and the demand side of medical services.

Findings

Findings from this study discuss applications adopted for telehealth and recommendations on
how telehealth can be adopted for medical-care delivery. More importantly, the findings and
propositions of this study can act as a roadmap to potential research opportunities within and
beyond the pandemic. Additionally, findings from this study help provide guidelines on how
health practitioners can rapidly integrate telehealth into practice for public health emergencies.
Originality/value

This study identifies the social, technological, and organizational factors that influence
telehealth adoption, and opportunities of adopting telehealth during the public health
emergencies. This study concludes that specific policy changes to improve integration of
interoperable solutions, data security, better physical infrastructures, broadband access, better
transition and workflow balance, availability of funding and remuneration, regulations and
reimbursement, awareness and training will improve telehealth adoption during public health
emergencies.

Keywords: Telehealth adoption; Telemedicine adoption; e-health technologies; Technology
organization environment framework; Public health emergencies; Pandemic.

1. Introduction

Public health emergencies such as the coronavirus disease 2019 (COVID-19) infection has
challenged medical practices across the world to dramatically change healthcare practices to
contain spread of the virus (Watson et al., 2020). Many physicians have appropriately
rescheduled non-emergent procedures and changed in-person appointments to phone calls or
remote consultation (Gadzinski et al., 2020; Saleem et al., 2020). In this regard, Information
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Technology (IT) would be impactful and beneficial to contribute during and after public health
emergencies such as the COVID-19 outbreak (Anthony et al., 2020; Garfan et al., 2021). Thus,
there is a growing interest in research related to how IT can be rapidly employed (Anthony Jnr,
2020c; Mardani et al., 2020). IT based tools such as telehealth and digital solutions can
effectively support medical centers during public health emergencies by enabling the
immediate widespread dissemination of information, tracking rate of transmission in real time,
creating digital meetings (Golinelli et al., 2020; Nagra et al., 2020; Agarwal et al., 2022),
monitoring patient’s health progress, and most importantly offering follow-up visits for
patients (Reeves et al., 2020). As such the Centers for Disease Control and Prevention (CDC)
in United States (US) has advised medical practitioners to employ alternatives to physical face-
to-face visits, recommending IT based tools such as telehealth as a potential solution
(Zimmerman et al., 2021).

As a response hospitals and clinics are shifting outpatient care to IT solutions (Grenda,
2020; Rajasekaran, 2020), and are now adopting IT driven tools such as telehealth (Bell, 2020;
Anthony Jnr et al., 2021). Telehealth refers to medical care services delivered to patients by
healthcare providers using digital technologies from a geographical distance (Abdel-Basset et
al., 2020; Ramirez-Correa et al., 2020). Due to public health emergencies such as in the case
of COVID-19 pandemic health providers are now widely adopting telehealth to provide care
to patients with mild conditions while reducing their exposure to other patients with more
severe health conditions (Sasangohar et al., 2020; Lew et al., 2021). Therefore, hospitals and
clinics have transitioned to telehealth to decrease emergency room visits via remote triaging
(Reeves et al., 2020). Telehealth has in the past proved useful during epidemiological crises,
including through adoption of live video therapy with patients, virtual monitoring of patient,
and mobile applications for observing symptoms of patients (Grenda, 2020; Reeves et al.,
2020). Telehealth was previously employed to extend healthcare access to underserved and
rural, populations but has recently been widely adopted as a safer means of providing health
care during the pandemic (Khan, 2020; Smith et al., 2020b).

Telehealth has rapidly evolved in the last decade, especially due to development in
wireless broadband and smart devices (Rana et al., 2019; Watson et al., 2020; Maleka and
Matli, 2022). In addition, telehealth not only decrease the potential risk of infectious disease
transmission (Basil et al., 2020; Patel et al., 2020), but also reduce travel costs for patients and
help in decision support of clinical procedures, analytics, and reporting for physicians (Lee et
al., 2020; Comer, 2021). Thus, telehealth offers a sustainable health care for the environment
as well as the economic well-being of patients, many of whom are income earners (Smith et
al., 2020b). However, for telehealth to be adopted during public health emergencies, there is
need to ensure that telehealth is appropriately adopted into the current medical service to ensure
that the value of telehealth is fully achieved (Kojima and Klausner, 2020; Smith et al., 2020a).
Additionally, there are fewer studies that examined the factors that influence the adoption on
telehealth during emergency situations. Therefore, this study aims to review and synthesize
prior studies to investigate the adoption of telehealth hospital-at-home treatment during public
health emergencies based on the following research questions:
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RQ1. Which current theories have been employed to explore use of telehealth in public health
emergencies related studies?

RQ2. What factors influence adoption of telehealth for treatment during public health
emergencies?

Therefore, this study is motivated to identify the factors that influence the adoption of
telehealth and further proposes a conceptual model derived from Technology Organization
Environment (TOE) (Tornatzky et al., 1990), that can be employed as a guideline to health care
providers to determine the technology readiness of their institutions to adopt telehealth. This
study has important implications for increasing the adoption of telehealth among health care
providers for hospital-at-home treatment during public health emergencies such as the COVID-
19 pandemic and beyond. The reminder of the article is structured as section 2 is literature
review and section 3 is research methodology. Section 4 is findings and section 5 is discussion
and implications. Section 6 is limitations and future works and lastly section 7 is conclusion.

2. Literature Review

This section provides a review on the state-of-the-art of telehealth adoption and discusses
existing theories employed to explore adoption of telehealth for public health emergencies.

2.1.Theoretical Background

Telehealth was first utilized in the late 1950s for long-distance health services. However, its
extensive adoption was not well accepted until the 1990s when there was a recognized need to
provide health service to rural communities. Telehealth refers to the utilization of
telecommunications technology to provide health information and services (Lin et al., 2020).
Telehealth leverages IT to enable health providers to remotely provide healthcare services and
consultations to patients through audio and video conferencing. During the COVID-19
pandemic a few studies has examined how IT can be adopted to deliver health care. Among
these studies Anthony Jnr (2020a) examined the adoption of digital care solutions and
telehealth during COVID-19 pandemic based on qualitative literature review approach. The
author suggested that human, infrastructure, and institutional are key determinants that
influence the adoption of telehealth during the pandemic. A recent study by Békes and Aafjes-
van Doorn (2020) investigated the psychotherapists’ attitudes toward online therapy amidst the
COVID-19 pandemic. Data was collected from 145 psychotherapists from Europe and North
America. Findings from the study suggest that psychotherapists’ attitudes toward digital
psychotherapy are impacted by their previous experiences.

Bokolo (2020) examined the adoption of virtual software and telemedicine for
treatment of outpatients during and after COVID-19 pandemic. The author employed literature
and document review and suggested that organizational, social, and technological factors
impact adoption of telemedicine. Jnr (2020) investigated the use of virtual care and
telemedicine for remote treatment in response to COVID-19 pandemic. Grounded on literature
review the author provided practical guide based on the utilization of virtual care and
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telemedicine during the COVID-19 pandemic. Mardani et al. (2020) employed an extended
method under hesitant fuzzy sets to develop a model for assessing the key issues of digital
health adoption during the COVID-19 crises. An illustrative case study was employed to test
the efficacy and practicability of the developed model. Ramirez-Correa et al. (2020)
investigated telemedicine adoption during the COVID-19 pandemic based on the theory of
planned behavior or the technology acceptance model. Data was collected using an online
survey of patients. The findings from their study indicated that that attitude has the most
significant direct impact on behavioral intention to utilize telemedicine systems.

Rout (2020) explored the factors that influences users’ intention to adopt a contact
tracing mobile health application amidst COVID-19 pandemic. The extended Technology
Acceptance Model (TAM 2) was employed to develop a conceptual model to explore the
factors that impacts the usage intention of m-health app. Tanhan et al. (2020) proposed a
conceptual framework grounded on literature review of online contextual mental health
services to improve the wellbeing and reduce psychopathology during the COVID-19 in
Turkey. Touson (2020) employed the Harrison's system theory model to facilitate rapid
expansion of telehealth during the COVID-19 pandemic. The researchers aimed to create a
method for rapid usage of existing telehealth systems in an academic medical center. Data was
collected using informal interviews with executive leadership to align institutional goals.
Similarly, Walrave et al. (2020) explored the adoption intention of a contact-tracing technology
grounded on an extended unified theory of acceptance and use of technology model (UTAUT)
during the COVID-19 pandemic. Data was collected using survey administered in Belgium
from 1,500 participants. Zhong et al. (2020) investigated the correlation of social media usage
and mental health of residents’ depression in Wuhan China during the COVID-19 outbreak.
Based on the health belief framework and the crisis and emergency risk communication
framework a conceptual model is proposed. The model factors comprise of informational
support, emotional support, peer support, social media usage, health behaviour change, and
mental health toll. Data was collected from 558 participants via an online survey.

The reviewed 10 studies suggest that IT have been adopted to aid the traditional medical
care system. Findings from the literature (Kamal et al., 2020) suggest that telehealth is
increasingly becoming the most prominent IT service adopted to provide medical care to
patients. Hence, telehealth services are improving the efficiency of medical practitioners
decreasing medical costs and facilitating access to health care services (Kamal et al., 2020).
Presently, due to the pandemic, outpatient providers had to rapidly adjust to adoption of
telehealth to provide continuity of medical care, while lessening burden to heath practitioners.
Thus, telehealth is being employed in most medical specialty as it shows promising results in
treating outpatients. However, no research exists regarding the factors that influences adoption
of telehealth during public health emergencies, particularly in treatment of outpatients (Brown
et al., 2020). Likewise, little is known about the theories that have been employed to explore
the adoption of telehealth and the factors that impact adoption of telehealth amidst the
pandemic. Therefore, this current study employs the technology organization environment
framework to develop a model and propositions to investigate the factors that influence



Post-print version of the paper by Bokolo Anthony Jnr in Journal of Science and Technology Policy
Management, (2023) 1-33 https://doi.org/10.1108/JSTPM-05-2022-0079

telehealth adoption during the COVID-19 pandemic. This evidence will provide information
to support health provider usage and sustained use of telehealth during and after the pandemic.

2.2.Theories Employed to Explore Adoption of Telehealth and COVID-19 Research

Currently, prior studies have proposed telehealth adoption models rooted in behavioral theories
or technology acceptance theories to investigate telehealth adoption during public health
emergencies. This section reviews theories employed to explore use of telehealth and public
health emergencies related studies. Each of which are discussed below;

2.2.1. Theory of Reasoned Action (TRA)

The TRA is one of the most well-known theories that described the relationship among
attitudes, intentions, and user perceptions. TRA aimed to forecast and perceive observable
behaviors associated to individual’s control based on the attitude, social norms, and behavioral
intention. Thus, TRA suggested that attitude toward subjective norms and behavior directly
influences individual’s behavioral intention Sadoughi et al., 2019). Attitude relates to how
people perceive behavior. If the behavior (intention to adopt telehealth) is seen as valuable to
themselves, they are more likely to participate in the behavior (adopt telehealth). Social norms
relate to the way that people see others’ views concerning their behavior. If individuals see the
behavior to be useful by those close to them, they may be influenced to partake in the behavior.
Lastly, behavioral intention relates to how likely people are to be involved in the observed
actions (Sadoughi et al., 2019).

2.2.2. The Theory of Planned Behavior (TPB)

TPB was developed as a framework for systematically investigating the factors that influences
choices of behavior. TPB assumes that individuals make rational decisions based on the
availability of information (Sadoughi et al., 2019). Therefore, the TPB framework was
proposed as an extension of the TRA framework based on the prevailing limitations in TRA in
exploring behaviors that individuals have partial cognitive controls of as regards to adoption
of new technologies (Sadoughi et al., 2019). The TPB included a new variable (perceived
behavioral control) to TRA. Perceived behavioral control relates to individual’s perceived
ability to carry out the observed behavior. It assesses if the individual believes that
implementing the behavior is within their abilities. If they think that the action is within their
capability, then they are likely to possess a higher intention to adopt the behavior (Ramirez-
Correa et al., 2020).

2.2.3. Diffusion of Innovation (Dol)

Dol theory was proposed by Rogers to provide in depth description regarding how new
inventions are adopted, and how usage decisions are determined by diffusion of the ICT as well
as the characteristics of the institution adopting the technology and their environment
(Sadoughi et al., 2019). Over the years Dol theory has been one of the most employed theories
utilized by researchers to examine ICT adoption and innovation in different disciplines.
According to Dol theory ICT innovation adoption in organizations is influenced by innovation
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characteristics and organizational features (Sadoughi et al., 2019). Dol theory main variables
comprises of external characteristics of the institution, institutional innovativeness, internal
characteristics of institutional structure, and individual characteristics.

2.2.4. Technology Organization Environment (TOE)

The TOE framework was proposed by Tornatzky and Fleischer (Tornatzky et al., 1990), and
has been used in ICT based research to effectively predict organizational adoption of
innovations (Ahmadi et al., 2019; Sadoughi et al., 2019; Anthony Jr, 2020). The TOE
framework is explained from the lens of three variables which comprises of environmental,
technological, and organizational context. These variables help policy makers and researchers
to better understand ICT adoption within organizational context (Ahmadi et al., 2019). The
TOE framework mainly aims to explore adoption process of innovation in the organizational
level (Ahmad et al., 2020; Pendergrass and Chandrasekaran, 2019).

2.2.5. Institutional Theory

The institutional theory was proposed by sociologist between 1970s and 1980s. Theoreticians
proposed that for organizations to achieve legitimacy, they are confronted with three
environmental forces or pressures namely normative, coercive, and mimetic (Sadoughi et al.,
2019). Furthermore, theoreticians argued that these pressures influence the decision-making of
organizations in adopting technologies. However, the institutional theory is mostly suitable to
be adopted in an institutionalized environment and can be well employed in several other types
of environments (Sadoughi et al., 2019).

2.2.6. Technology Acceptance Model (TAM)

The TAM is an intention-based model derived from TRA and developed by Davis (Davis,
1989), originated from the fields of psychology and sociology and is one of most widely
adopted model in various research areas. The TAM aims to predict the adoption of novel
technology among end-users and identify design problems of ICT before its adoption becomes
dominant among people (Jacob et al., 2019). TAM constructs comprise of attitude, perceived
use, and perceived ease-of-use which are utilized to measure the individual’s behavioral
intention to utilize technology (Kamal et al., 2020). Accordingly, TAM provide an explanation
of the determinants of ICT acceptance that generally explains end-user behavior (Ramirez-
Correa et al., 2020). Thus, TAM was developed to explain why end-users of new IT may reject
or accept the adoption of technology (Sadoughi et al., 2019).

2.2.7. Unified Theory of Acceptance and Use of Technology (UTAUT)

The UTAUT was conceptualized by combining eight prior models or theories, namely TRA,
TAM, the, the TPB, the motivational model, social cognitive theory, the model of PC
utilization, a combined TAM/TBP, and innovation diffusion theory (Sadoughi et al., 2019).
The UTAUT model has been employed as a technology-acceptance model for exploring the
adoption and acceptance of new technologies (Walrave et al., 2020). It comprises of four
constructs (performance expectancy, effort expectancy, facilitating conditions, and social
influence) that are anticipated to determine user’s intention to adopt a specific technology.
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Performance expectancy is the extent of the benefits that users expect from using a technology
(Walrave et al., 2020). Effort expectancy measures the degree of ease needed for using the
technology. Facilitating conditions refers to available resources and support provided by the
technology. Social influence refers to users’ beliefs in relation to what others think regarding
using the technology.

2.2.8. Absorptive Capacity Theory

The absorptive capacity theory believes that an institution’s broad basis of knowledge is
developed through the integration of different individual capabilities. Thus, new talent from
human resources can foster the exchange of new ideas, transition, and strategic changes into
an area for better competitive advantage. Hence the absorptive capacity theory is aligned to the
ability of employing available knowledge and innovation during the pre-adoption and adoption
phases of IT use within the organization (Ahmadi et al., 2019). According to the absorptive
capacity theory organizations can benefit from prior skills, experience, and knowledge to
achieve a structured environment where innovation and knowledge ultimate influences
adoption of IT. The absorptive capacity theory examines the impact of knowledge flow and its
significant role in improving technology diffusion particularly in organizational settings
(Ahmadi et al., 2019).

2.2.9. Extended TAM/TAM 2

The extended TAM or TAM 2 was developed by Venkatesh and Davis (2000) to explicate the
intention of users to adopt technological inventions. According to Rout (2020) TAM 2 is
considered to be the most appropriate and robust theory to examine behavioral intention and
actual behavior as regards to use of IT. In TAM 2 the independent constructs strongly determine
the variance of usage intention by assessing the actual behavior and behavioral intention of
users towards a technology by not considering the mediating variable “Attitude” as explored
in the original TAM theory.

2.2.10. Extended Unified Theory of Acceptance and Usage of Technology/UTAUT?2

The extended version of UTAUT or UTAUTZ2, is a tailor-made framework to examine the
acceptance and adoption of technology. UTAUT2 was adapted from the original UTAUT to
achieve a more user-oriented model. Thus, three new variables were introduced (hedonic
motivation, habit, and price value), with moderators of age, experience, and gender (Salgado
et al., 2020). The price value and hedonic motivation explains behavior intention whereas
“habit” explains both use behavior and behavior intention. UTAUT2 provides a remarkable
improvement in the variance explained in technology adoption as compared to the original
UTAUT model in terms of behavioral intention (Sadoughi et al., 2019).

3. Methodology

An integrative review methodology was employed to present evidence similar to prior COVID-
19 studies (dos Santos Puga et al., 2020; Golinelli et al., 2020; Grimes et al., 2020; Neubeck et
al., 2020). An integrative literature review aims to expediently assess prior studies that are
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appropriate to the specific research topic in order to present a fair assessment of an investigated
topic using a rigorous and trustworthy approach (Anthony Jnr and Abbas Petersen, 2020).
Therefore, the research flow for this study comprises of five phases which includes the
description of inclusion and exclusion criteria, description of search strategies and data sources,
quality assessment criteria, data coding and analysis, and lastly the findings and discussion.

3.1. Inclusion and Exclusion Criteria

The inclusion and exclusion criteria are the sampling methods employed to select articles to
provide answers to the research questions presented in the introduction section. The inclusion
and exclusion criteria are presented in Table 1. Thus, an article is included if it meets up to the
criteria in the inclusion column and is excluded if it satisfies any of the exclusion criteria.

Table 1 Inclusion and exclusion criteria (source: designed by the author)

Inclusion Exclusion
Should involve background of | ¢ Studies that do not present background of
telehealth/telemedicine adoption and factors that telehealth/telemedicine adoption and factors that
influence telehealth/telemedicine adoption directly influence telehealth/telemedicine adoption.

or indirectly related to COVID-19.

Should be based on an approach, model, theory, | ¢ Studies that present models, approach,

framework for exploring telehealth/telemedicine frameworks, or theories used in contexts that is
adoption. partly connected to telehealth/telemedicine
adoption.

Should be written in English and published between | e  Studies not written in English.
2019 to 2022 as this is the duration of the COVID-
19 pandemic (except for studies that provides
theoretical background for this study).

Empirical, research, and theoretical studies on IT
theories/frameworks that have been employed to
explore adoption of telehealth/telemedicine and
COVID-19 pandemic.

Empirical, research, and theoretical COVID-19
pandemic studies that do not involve any IT
theories/frameworks related to adoption of
telehealth/telemedicine.

Studies linked to technological, organizational, and
environmental factors of telehealth.

Studies not linked to  technological,
organizational, and environmental factors of
telehealth.

Studies that employ case studies, literature review,

Studies that do not report on any scientific

survey questionnaires, clinical studies, experiments, methods.
modelling, simulations, or other scientific methods.

3.2. Search Strategies and Data Sources

The sources employed in this study were retrieved through a comprehensive search of prior
telehealth/telemedicine adoption research through online databases which comprise of
PubMed, Google Scholar, Wiley, Taylor & Francis, IGI Global, ScienceDirect, Sage, Emerald,
IEEE, ACM, Inderscience, and Springer (Bokolo, 2020; Jnr, 2020). The search was undertaken
within March 2020 and later in February 2022 to finalize the search. The search terms include
the keywords ((“telehealth adoption” OR “telemedicine adoption” OR “digital care” OR
“public health emergencies” OR “digitalized health care” OR “e-health”) AND (“hospital-at-
home treatment” OR “COVID-19” OR “corona virus 2019 OR “pandemic” OR “model” OR
“framework” OR “theories”) AND (“factors” OR “variables”) AND (“review” OR “case
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study”) AND (“survey” OR “experiment”)). These keywords were employed to retrieve
appropriate articles to provide empirical evidence regarding the research questions being
investigated in this study.

Figure 1 shows the Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) flowchart which was used for screening of articles as previously utilized
by Anthony Jnr (2020a); Jnr et al. (2020). The final search resulted to 127 articles using the
keywords above. 14 articles were established as duplicates and were removed. Thus, resulted
to 133 articles. The articles were checked against the inclusion and exclusion criteria and 46
sources were removed since they were not related to telehealth/telemedicine adoption and
factors that influence telehealth/telemedicine adoption during the COVID-19 resulting to 67
articles. The remaining articles were checked for quality assessment.

3.3.Quality Assessment

One of the important benchmarks that is required to be checked with the inclusion and
exclusion criteria is the quality assessment check as recommended by Anthony Jnr (2020b).
Therefore, check was employed for all selected papers to confirm if the papers are indexed in
Scopus or/and Web of Science database as previously stated. This criterion helped to evaluate
the quality of the selected studies. Respectively, more than half of the articles included are
indexed in Scopus or/and Web of Science database. Finally, 9 additional studies were included
via cross referencing and another 6 studies indexed in Scopus and Web of Science database
published in 2020 and 2022 were included later in the review stage of this manuscript resulting
to 82 sources as seen in Figure 1. All included sources are presented in the reference section of
this paper. A check was carried out to verify if the articles were indexed in Scopus or/and Web
of Science databases. The findings as discussed in the quality assessment section suggest that
the selected studies meet the inclusion and quality assessment criteria as most studies were
indexed in Scopus or/and Web of Science databases.
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Figure 1 PRISMA flowchart for the selected articles (source: designed by the author)
3.4.Data Coding and Analysis

The final 82 studies are utilized to provide evidence in response to the research questions being
explored. This helps to provide information on the adoption of telehealth hospital-at-home
treatment for public health emergencies. Thus, secondary data is extracted, synthesized, coded,
and examined in detail and evidence from these sources as related to the research questions are
presented in the subsequent sections.

4. Findings

Based on the selected 82 sources related to adoption of telehealth for public health emergencies
such as COVID-19 pandemic. This section reports the findings of this integrative review. Thus,
providing findings as regards to the theoretical underpinning concept of telehealth adoption as
related to the COVID-19 pandemic. In relation to the selected 82 sources, findings shown in
Figure 2 reveal that most studies are published in 2020. Out of the 82 studies (N = 61, 74%),
where published in 2020, (N = 8, 10%) was published in 2021, (N = 8, 10%) was published
before and in 2019, and (N =5, 6%) was published in 2022. Overall, this finding indicates that
there are fewer studies in 2022 that studied telehealth research related to the pandemic. But
such studies are still needed to investigate the intention to use and adoption of telehealth even
during and after the pandemic as suggested in the literature (Bokolo, 2020).
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Publication Year of Selected Sources Distribution

56%  810%
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=2019 2020 2021 2022
Figure 2 Distribution of selected sources in terms of years (source: designed by the author)

Considering the selected sources research themes distribution findings from Figure 3
indicate that (N = 8) studies mainly explored general telehealth to manage COVID-19
pandemic. Additionally, findings from Figure 6 reveal that (N = 4) studies mainly investigated
digital transformation, telemedicine during the COVID-19 pandemic and governance, privacy,
and interoperability respectively. Besides, the findings suggest that (N = 3) studies mainly
examined social media adoption by hospitals and user acceptance of information technology.
Also, the findings show that (N = 2) explored healthcare information systems, disruptive
technologies for COVID-19, COVID-19 pandemic on information management, using
telemedicine for mental health, contact tracing mobile health application, acceptance of
telemedicine services, telehealth for home dialysis, rebooting mental health care delivery, and
smart healthcare monitoring devices. Lastly, the remaining studies examined other areas related
to telemedicine/telehealth adoption as reported in Figure 6. This finding suggests that there are
fewer studies that examined use of telehealth for either public health emergencies. Thus, there
is need for research in this research domain.
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4.1.Adoption of Telehealth for Treatment During COVID-19 Pandemic

Public health emergencies and pandemics often lead to a surge in demand for medical care,
which overwhelms medical centers capabilities (Hong et al., 2020; Pan and Zhang, 2020).
According to the CDC, COVID-19 is thought to spread mostly through person-to-person
contact from respiratory droplets (Saleem et al., 2020). Thus, to decrease infections in highly
vulnerable populations, such as older adults or patients with other health issues such as cancer,
the CDC recommended that individuals should stay at home and self-quarantine, regularly
wash their hands, and avoid all non-essential mobility except if needed (Nouri et al., 2020;
Saleem et al., 2020; Srivatana et al., 2020). Thus, medical-care systems have been encouraged
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to lessen in-person hospital visits as appointments in clinics and hospitals may increase
potential exposure and infection (DiGiovanni et al., 2020; Jnr et al., 2020). In an effort to abide
by these aforementioned guidelines while continuing to provide the essential medical-care to
outpatients in need at home, telehealth treatment can be adopted to deliver treatment in a
hospital-at-home method (Keshvardoost et al., 2020; Bokolo, 2021). Telehealth is proposed to
be employed as an effective tool to help manage the COVID-19 pandemic. Telehealth as
previously stated is defined as the use of telecommunications technologies to deliver medical
services and information (Hong et al., 2020; Nyame-Asiamah, 2020).

Additionally, telehealth can be described as a technology that supports patients and
physicians to share information digitally about the health of outpatients can be adopted as a
potential solution to support provision of healthcare due to shortage of medical resources in
time of pandemic and disaster (Khan, 2020; Krausz et al., 2020). Adoption of telehealth care
solutions has already shown to be useful and feasible in other areas of healthcare (DiGiovanni
et al., 2020; Saleem et al., 2020). Additionally, telehealth can facilitate long-distance hospital-
at-home medical care digitally and its adoption has dramatically increased over the years (Jnr,
2020; Verma and Gustafsson, 2020). It improves access to health-related information, offers
provision of medical-care remotely, enhances access to care delivery and increases services,
improved professional health education, and reduces medical-care costs while fostering quality
control of screening health programs (Hong et al., 2020; Li et al., 2020). In managing COVID-
19, telehealth can be adopted to assess and triage in the following;

e Observe temperature with a household thermometer.

e Observe the general appearance in noticing if the patient appears ill or is exhibiting any
symptoms.

e Calculate respiratory rate of the patient.

e Observe deep breath and respirations of patients by using accessory such as labored
breathing, respiratory muscles, or interrupted speech.

e Observe the absence or presence of cough; productive or dry.

e Observe the oropharynx by assessing the oropharyngeal erythema, exudate for enlarged
or absent lesions or tonsils.

e In conducting patient-directed palpation of posterior and anterior cervical chains to
assess for absence or presence of prominent lymphadenopathy (Portnoy et al., 2020).

A typical adoption of telehealth during COVID-19 pandemic as seen in Figure 4 may
include scheduling, history assessment, visual acuity, ancillary testing, main examination, and
treatment and recommendations.
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Figure 4. A typical telehealth adoption cycle during COVID-19 pandemic and beyond
(source: designed by the author)

Figure 4 depicts a typical telehealth adoption cycle during COVID-19 pandemic and
beyond. Each of which are discussed below;

4.1.1. Scheduling

In this phase the medical center attending staff contact patients to book appointment. Also,
patients can call the medical staff directly to schedule either a call or video consultation with
their physician, or the physician can decide which type of visit is suitable based on the patients’
health condition. However, emergent calls are handled immediately. Thus, telehealth can be
suggested to either prior or new patients. Although new patient may face a few limitations due
to them being first time users of telehealth (Saleem et al., 2020).

4.1.2. History Assessment

Once the call or video consultation has been booked and stated this phase provides a medium
for the attending physician to listen to the patient. This phase is important as it helps the
physician to take a detailed history of the patient’s health. The physician can gather, and
document required information to support the assessment and treatment of the patient (Saleem
et al., 2020). Some telehealth provides a dynamic customize questionnaires for the patient to
fill out prior consultations (Smith et al., 2020Db).

4.1.3. Visual Acuity

Before beginning assessment of the patient, the physician can guide the use of visual
measurement aids provided digitally via printed chart, mobile app, and online refraction
applications which can also be incorporated. The information from printed charts can be used
by the physician while the patient reads the information (Saleem et al., 2020).
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4.1.4. Ancillary Testing

In this phase prior medical test results can be reviewed for existing patients. Also, software
such as smart phone retinal imaging may be installed and used by the physician. Results from
these ancillary tests can be used for the physician for main examination (Saleem et al., 2020).

4.15. Main Examination

In this stage the physician may ask the patient to be situated in a well-lit area so he/she can
properly examine the patient virtually. Although hand-held devices are often the mostly used
mainly by patient the use of larger devices with higher-resolution screens can be used by the
physician to have an improved quality of video and image for viewing and diagnosis (Saleem
et al., 2020).

4.1.6. Treatment and Recommendation

Based on the examinations from the physician in regard to the health state of the patient, a care
plan, recommended and referrals, are prescribed to the patient (Smith et al., 2020b). Also, the
patient will be informed of upcoming follow-up tele-health consultation or if needed physical
testing at the medical center is recommended to the patient (Saleem et al., 2020).

4.2.Medical Applications Adopted for Telehealth During COVID-19 Pandemic

This section aims to identify medical applications that are adopted for telehealth hospital-at-
home treatment during the public health emergencies. Evidently, telehealth can help with
illness diagnosis through video consultations with medical practitioners. Various applications
exist that are being adopted in providing ongoing medical care to outpatients at home during
the pandemic (Smith et al., 2020a). Figure 5 shows a few of telehealth applications and system
adopted during the COVID-19 pandemic.

’
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others (Google Duo,
Skype, and Microsoft

Teams, etc.)

Apple Health and CommonHealth

S
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MyChart® and
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Figure 5. Medical applications adopted for telehealth during COVID-19 pandemic (source:
designed by the author)
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Among application currently adopted by physicians to provide care for COVID-19 patients
remotely is the Apple Health application and CommonHealth for android users which provides
a powerful modality to collect valuable medical and other background data to support both
assessment and monitoring (Bokolo, 2020). Using Apple Health and CommonHealth could
provide a more comprehensive data during telehealth consultation. Patients can also include
their own customized peripherals to provide additional data into the monitoring telehealth web
portal. Thus, COVID-19 bio-peripherals such as a digital thermometer and a pulse oximeter
can be included for virtual examination (Watson et al., 2020).

Medical centers such as The Rogosin Institute in US are adopting tools like Zoom
Video Communications, Inc. for medical-care as their official telehealth platform because it
adheres to Health Insurance Portability and Accountability Act (HIPAA) compliant with 256-
bit Advanced Encryption Standard (AES) encryption and meets visual and audio requirements
set by CMS (Nouri et al., 2020; Saleem et al., 2020; Srivatana et al., 2020). Accordingly,
findings from Srivatana et al. (2020) suggest that in their medical-center 78 patients utilized
Zoom for telehealth visit while 3 other patients used FaceTime. Also, Srivatana et al. (2020)
reported that no patients refuse to adopt telehealth for health consultation, however 6 patients
opted for physical visit in addition to the telehealth visit. In using Zoom and FaceTime each
patient received a phone call to help navigate the use of the applications. The administrative or
staff physicians use a secure online scheduler to make reservation for telehealth consult. The
web portal then sends an email to the patient with links and instructions to download Zoom
application for their device in advance of their synchronous appointment (Srivatana et al.,
2020).

As mentioned by Srivatana et al. (2020) The NxStage System One with real-time
remote monitoring via NxStage’s LiveView monitoring is another software platform used in
the US for remote patient management and monitoring to record the daily vital signs,
symptoms, and treatment data which can be accessed by the medical practitioners/team via a
secure web portal for review. The system provides patients and physicians with treatment
information in real-time (Saleem et al., 2020). The system can be used with conventional
Fresenius machine deployed at home which can also be monitored in real-time by medical staff
through a proprietary software (Srivatana et al., 2020).

Furthermore, another widely adopted application is the MyChart® and Epic®
applications which are HIPAA compliance application that provides a protected patient access
portal included in Epic®. Epic is one of the most preferred Electronic Medical Record System
(EMRS) adopted by more than 250 medical-care organizations in the US. To date, 45 % of the
US residents have their health records in an Epic based system. Thus, MyChart® and Epic®
applications allows patients to get digital access and view their medical charts records, imaging,
and lab results. Patients can also share their medical records with other physicians, update their
health conditions, schedule medical appointments, and message physicians for synchronous
consultations. Patients can freely access the MyChart® and Epic® applications with their
personal Android or Apple tablets, devices, laptop, or desktop computer with no added charge.
The MyChart® and Epic® applications are essential for both online-visits and video
consultation (Smith et al., 2020D).
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Presently, a few medical centers are storing patients’ health information digitally,
however patients’ adoption of this virtual service required access to either an email account or
to the medical centers online patient web portal (MyChart) (DiGiovanni et al., 2020; Smith et
al., 2020b; Sullivan et al., 2020). Moreover, this method excluded patients who did not have
computer or internet access. As stated by DiGiovanni et al. (2020) the medical centers use a
phone-based assessment. The attending nurse navigator verbally communicates with the
patients one day prior to their scheduled appointments (pre-visit evaluation) (DiGiovanni et al.,
2020). The telephone-based consultation was employed for elderly patients to lessen the
complexity and technology required for adopting telehealth services (DiGiovanni et al., 2020;
Saleem et al., 2020).

Additionally, Doximity, is another online networking application used by for medical
practitioners as it enables substitution of contact via telephone number enabling physician’s
general hospital and telephone information to appear on the patient’s device (Smith et al.,
2020b). It is free to use and is available for Doximity users and supports communication
between Android and Apple devices. By using this application text messages are sent to another
smartphone device containing a video link that supports easy video connectivity. As mentioned
by Smith et al. (2020b) Doximity provides an easy way for patients to connect with health
portals and is particularly useful if patients are registered in application such as MyChart
enabling patients to receive printed after-consultation instructions (Smith et al., 2020b).

4.3.Developed Model and Propositions

Findings from the literature (see section 2.2), presents different theories that have employed to
investigate the use of telehealth and COVID-19 pandemic related studies. As discussed, the
UTAUT was employed to examine user attitudes toward adoption online psychotherapy during
the COVID-19 pandemic (Békés and Aafjes-van Doorn, 2020), thereby offering a model of
attitudes and subsequent use of IT in healthcare. Likewise, the UTAUT model was used by
Walrave et al. (2020) to explore the factors that influence citizens’ willingness to utilize a
contact tracing app amidst the COVID-19 pandemic. Additionally, the extended TAM was
utilized by Rout (2020) to explain the intention to use of a m-health application. Evidently,
researchers have employed several models to investigate the factors that may influence
technology acceptance and adoption among users within the heath sector.

Although, during the COVID-19 pandemic there is lack of a study that explores the
adoption of telehealth/telemedicine from a new perspective grounded on TOE framework as
an emerging paradigm. TOE framework may help to expedite the adoption of telehealth within
health centers amidst the pandemic. Therefore, this study applies the TOE theory to determine
the technology-readiness of health institutions to adopt telehealth and the potential
implementation of IT during public health emergencies such as the COVID-19 pandemic and
beyond. The TOE was selected as it provides a suitable theory to comprehensively examine
the factors that influence organizational adoption of innovation in numerous types of
environments. Each of the main constructs are described below:
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4.3.1. Technological

Several technological factors have been shown to affect institutional adoption of telehealth
amidst public health emergencies (Bokolo, 2020). Thus, novel technologies are more likely to
be adopted when the institutions perceive it to provide more benefits than current systems
(Ahmad et al., 2020; Ramdani et al., 2020). The technological factors and propositions are
discussed below;

a. Security of Information

Presently, there have been valid concern that patients and physicians are using commercially
available video conferencing software can create lead to cybersecurity attack which could
compromise sensitive information of patients (Anthony Jnr, 2022a). Also, amidst the pandemic
there has been security issues reported with video chat platforms such as Zoom, etc. which has
been affected by security hacking attempts which interrupts online video services (Smith et al.,
2020b; Rocha and Almeida, 2021). Thus, researchers such as Smith et al. (2020b) advocated
for the use of a secure health patient platform such as MyChart, to conduct telehealth
consultations which is more secured and less vulnerable to cyber-attacks, since sensitive patient
information are stored on a secure server. Moreover, some medical systems are employing
Secured Messaging Platform (SMP) within the Electronic Health Record (EHR) to support
rapid treatment while promoting the sharing of protected medical information (Reeves et al.,
2020). Based on the proceeding discussion, the following proposition is made:

P1. The security of information initiated will positively influence the adoption of
telehealth during public health emergencies.

b. Non-integration and Lack of Interoperable Solutions

First, the heterogeneity of available software and infrastructures, often led to different system
being unable to exchange common patients’ data, thus hindering the integration and alignment
of available medical systems with the national electronic health record system (Bokolo et al.,
2022). This results to redundancy of patient’s data and the lack of a shared repository for all
patients’ data has led to poor efficiency of care and increase in health care costs, which makes
telehealth adoption unaffordable (Omboni, 2020). Additionally, there are poor interconnection
between telehealth solutions operating at higher levels (tertiary or secondary care facilities)
and those implemented in community pharmacies or primary care clinics (Anthony Jnr, 2020).
Thus, the lack of seamless connection prevents obtaining the maximum gain from these digital
health solutions (Omboni, 2020). Based on the above, the following proposition is stated:

P2. Non-integration and lack of interoperable solutions will negatively influence the
adoption of telehealth during public health emergencies.

c. Auvailability of Physical Infrastructures

Adoption of telehealth practice requires availability of hardware infrastructure (Smith et al.,
2020Db). Investment in infrastructure resources supports physicians to connect to telehealth
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platforms and engage with patients (Grenda, 2020). Thus, the availability of network
connectivity and IT hardware such as the use of large screens to readily visualize patient instead
of mobile phones and tablet for conducting telehealth will improve telehealth adoption (Saleem
et al., 2020). Based on the aforementioned discussion the following proposition is stated:

P3. The availability of physical infrastructures will positively influence the adoption of
telehealth during public health emergencies.

d. Lack of Broadband Access

Lack of broadband access is a barrier that reduce patients adopting video consultations, as
availability of broadband often provides better video quality and improved download/upload
functionalities as compared to using mobile phone data (Xu, 2019). Findings from prior study
Nouri et al. (2020) suggest that broadband access has been shown to be a vital factor in adoption
of digital health systems such as patient portals. Likewise, findings from Rajasekaran (2020)
revealed that within four weeks into telehealth adoption only 30% patients were not able to
participate in video communication due to inadequate broadband as such some physicians
employed telephone conversation. This is because patients did not have access to broadband or
smartphone. Rajasekaran (2020) further mentioned that only 81% of US adults possess a
smartphone and 73% have home broadband. Hence, it is necessary to have adequate bandwidth
and a secure connection to allow for proper adoption of telehealth (Smith et al., 2020b; Anthony
Jnr, 2022b). Based on these arguments, the following proposition is made:

P4. The lack of broadband access will negatively influence the adoption of telehealth
during public health emergencies.

4.3.2. Organizational

The organizational context refers to the institutions’ internal processes and structures that may
constrain or facilitate the adoption of telehealth amidst public health emergencies (Beier and
Frih, 2020; Ramdani et al., 2020). The organizational factors and propositions include;

a. Rapid Transition and Workflow Balance

Telehealth adoption requires change in the whole medical system operations. Thus, integrating
telehealth into daily routine health service may be challenging (Nouri et al., 2020). Telehealth
is a disruptive procedure as it affects the face-to-face interactions which requires a shift from
the current conventional medical care (Grenda, 2020). In adopting telehealth, there are
challenges linked with rapid transition to telehealth model for outpatients as telehealth requires
effective change management in existing strategies adoption to support medical practitioners
(Grenda, 2020). Furthermore, there is need for virtual testing of telehealth services for
emergency situations in ensuring that workflow processes are effective (Smith et al., 2020a).

Another issue during COVID-19 is balancing the pandemic need while providing high-
quality medical-care and managing other unrelated issues (Reeves et al., 2020). Also,
physicians must decide which patients are ideal candidates for online consultations and which
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are not, since there are no clear guidelines for which patients require online or in-person
assessment (Gadzinski et al., 2020). Similarly, another issue is arranging the vast number of
live video visits to medical practitioners who are also attending to physical patients (Watson et
al., 2020). Although, as mentioned by Smith et al. (2020b) the rapid adoption of telehealth
caused change which disrupted normal medical-care workflow. It has been very well accepted
by patients and physicians. Hence, based on the above the following proposition is stated:

P5. The rapid transition and workflow balance will positively influence the adoption of
telehealth during public health emergencies.

b. Funding and Availability of Remuneration

Appropriate remuneration and funding are required for proper adoption of telehealth services.
Traditionally, the inadequate funding has been a barrier for the slow adoption of telehealth
(Neubeck et al., 2020; Smith et al., 2020a). Presently, due to the COVID-19 pandemic
temporary funding is being provided by governments and World Health Organization (WHO)
to deal with ad-hoc emergencies (Srivatana et al., 2020). Thus, there has been provision of
telehealth funding authorized by government at short notice (Smith et al., 2020a). Thus, this
study proposes that:

P6. The availability of funding and remuneration will positively influence the adoption
of telehealth during the COVID-19 pandemic and beyond.

c. Health Regulations and Reimbursement

The adoption of telehealth solutions is often hindered by rigid privacy regulations and the
absence of data security recommendations (Omboni, 2020). On March 17", 2020, CMS
announced several changes and waivers regarding policies to extend telehealth services for
Medicare recipients during the COVID-19 crisis (Saleem et al., 2020; Srivatana et al., 2020).
This was an important shift in policy as a means to reduce the spread of the virus, keeping
residents at home, while also being able to provide proper medical-care services to patients
(Fryer et al., 2020). Medicare paying for medical-care provided through telehealth allowed
medical providers to offer vital health services for patients who are arguably in remote
locations, most susceptible, either home or facility bound due to COVID-19. Currently, other
private payers are now following CMS’s lead and are approving telehealth services for their
clients during the COVID-19 crisis (Nouri et al., 2020; Saleem et al., 2020).

Likewise, the Department of Health and Human Services in US has issued
recommendation on use of audio and video platforms adhering to HIPAA compliance to
provide timely care to patients (Sullivan et al., 2020). Furthermore, there are issues regarding
reimbursement and existing regulations limiting access that may prevent some patients within
a certain geographical area from engaging in telehealth. Although, COVID-19 has resulted to
change in these laws, such as those recently initiated by CMS (Nouri et al., 2020; Saleem et
al., 2020; Srivatana et al., 2020), which temporarily allow broader reimbursement and
provision to telehealth services for patients during the pandemic. Moreover, medical
practitioners are required to observe state laws regarding adoption of telehealth services. But
there have also been recent changes in these laws such as those in Pennsylvania, in US which
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are now providing access for patients to telehealth services by permitting out-of-state licensed
medical practitioners to provide medical-care to in-state citizens (Gadzinski et al., 2020;
Grenda, 2020). Thus, this study proposes that:

P7. The current health regulations and reimbursement will significantly influence the
adoption of telehealth during public health emergencies.

4.3.3. Environmental

The environmental context refers to factors outside the institution that may support or impede
the adoption of telehealth amidst public health emergencies (Gao and Sunyaev, 2019; Beier
and Frah, 2020; Ramdani et al., 2020). The environmental factors and propositions include;

a. Acceptance to Use Telehealth

Involves a particular community’s willingness to participate in telehealth is based on perceived
need for change and capacity towards change (Basil et al., 2020). Likewise, findings from a
recent study (Smith et al., 2020b) indicated that even if patients are willing to adopt telehealth,
they are mostly influenced by reverting to what they are used to in times of need and the way
in which they previously access medical care. Additionally, patients may be unaware that they
can adopt telehealth as an option and do not necessarily know how to access it (Bunnell et al.,
2020). Hence, there is need to educate patients on the effectiveness of telehealth as a safe and
alternative option during public health emergencies (Smith et al., 2020b; Ganji and Parimi,
2021). Another way of increasing acceptance of telehealth is by extending medical
reimbursement coverage for patients to see their physicians via telehealth and lessen the cost
barriers of accessing telehealth (Portnoy et al., 2020). Thus, this study proposes that:

P8. The acceptance of patients to use telehealth will positively influence the adoption
of telehealth during public health emergencies.

b. Awareness and Training

Although majority of adults in the US own data-enabled handheld devices they may not have
the digital skills required to operate a video application such as Zoom, Skype, etc. required to
conduct virtual consultation (Nouri et al., 2020). Most medical systems do not provide
instruction or training to their patients on how to use these applications (Reeves et al., 2020),
however studies have shown this to be effective for ensuring adoption of telehealth tools (Nouri
et al., 2020). Conversely, findings from the literature suggest that some medical practitioners
are expanded access to their outpatient by providing an online self-guided learning videos
conducted digitally to create awareness. Likewise, findings from Reeves et al. (2020)
mentioned that after the CDC approved adoption of telehealth for treatment, over 300 medical
practitioners were trained in telehealth and nearly 1000 video visits were arranged for
outpatients at home (Reeves et al., 2020). Other health institution provides learning modules
detailing complete digital physical examination skills for adopting telehealth (Grenda, 2020).
But unfamiliarity with communication technology and lack of knowledge are well-known
causes for low adoption to telehealth (Smith et al., 2020b). Thus, disseminating educational
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materials for telehealth can reduce patients’ anxiety and increase their experience with
telehealth adoption (Rajasekaran, 2020). Thus, this study proposes that:

P9. Awareness and training will significantly influence the adoption of telehealth
during public health emergencies.

Based on TOE framework a model is proposed as seen in Figure 6 to provide factors
influence adoption of telehealth for hospital-at-home treatment during public health
emergencies such as the COVID-19 pandemic.
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Figure 6. Developed conceptual model (source: designed by the author)
5. Discussion and Implications
5.1.Discussion

The adoption of telehealth in general medical sector has been fragmented and slow. Although,
considerable efforts have gone into scaling up the routine adoption of telehealth in hospitals
mainly in US, China, Australia, etc., often with limited success (Smith et al., 2020a). The
reasons for the low adoption of telehealth are diverse and multifaceted, but factors such as
physician willingness, financial compensation and re-organization of the entire medical system
may be the reason (Smith et al., 2020a). This rapid transition is faced with challenges that acts
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as factors or barriers impending successfully adoption of telehealth amidst public health
emergencies such as the pandemic. Presently, prior studies have focused on telehealth adoption
in general. Nevertheless, the factors that influence health care providers decision to adopt
telehealth during public health emergencies have not yet to be systematically explored.
Accordingly, this study attempts to narrow this gap by employing an integrative review of
selected studies. Therefore, this current study reviewed empirical studies related to both
telehealth and telemedicine to investigate the determinant factors of the telehealth adoption
decision in healthcare institutions amidst public health emergencies.

Based on the results of the integrative review, a model and propositions were developed
in this study grounded on the theoretical lens of technology organization environment to
provide recommendations for related future research. Findings from this study provides
recommendations to guide medical practitioners, medical systems, and policy leaders on the
potential of digital and telehealth services in managing public health emergencies. The findings
reveal that specific policy changes to improve integration of interoperable solutions, data
security, better physical infrastructures, broadband access, better transition and workflow
balance, availability of funding and remuneration, regulations and reimbursement, awareness
and training will improve telehealth adoption as a more powerful tool during public
emergencies.

Similarly, findings from this article suggest that by addressing technological,
organizational, and environmental factors (see Figure 3), the benefits of adopting telehealth
can be better positioned to ensure more equitable telehealth during public health emergencies.
The limited adoption of telehealth solution is mostly attributable to physicians’ unwillingness
to accept telehealth. This is because telehealth is complex, disruptive, and requires physicians
to learn new approach of remote consulting. Thus, patients and physician’s acceptance of
telehealth depends on patients perceiving telehealth as normal, effective, and safe (Nouri et al.,
2020; Smith et al., 2020a). But, notwithstanding results from DiGiovanni et al. (2020) suggest
that medical care providers are rapidly adapting their treatment mode of providing care by
adopting telehealth services.

Therefore, this study advocates for the provision of training and education on telehealth
to be included in current workflow of hospitals for medical practitioners to telehealth-ready
(Nouri et al., 2020). Therefore, it is important to include telehealth in health curricula
highlighting that telehealth is a legitimate care. This will definitely increase the medical
practitioners’ acceptance to adopt telehealth alongside everyday practice (Smith et al., 2020a).
Findings also provide information on medical applications that are being adopted for telehealth
during the public health emergencies to suit the needs of patients, physicians, medical service
providers, and all stakeholders. This study also discusses the opportunities of adopting
telehealth during the COVID-19 pandemic and beyond. This finding can be employed by
medical organizations to increase awareness of telehealth, provide detailed recommendations
on effectiveness of telehealth use in validating telehealth’s role in medical-care sector (Smith
etal., 2020a).
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As suggested by Smith et al. (2020a) it is imperative that development of a telehealth
policies to deal with national and global emergency responses is developed on the premise that
telehealth will be an important component for the medical-care system during COVID-19 and
beyond. Findings from this study discuss how to adopt telehealth for hospital-at-home
treatment during public health emergencies, and what medical applications are adopted for
telehealth hospital-at-home treatment. Additionally, the findings present current theories have
been employed to explore use of telehealth and COVID-19 pandemic related studies and prior
studies that contributed to adoption of telehealth amidst public health emergencies. More
importantly, the finding highlights the challenges and recommendations on how telehealth can
be adopted for medical-care delivery. Also, the technological, organizational, and
environmental factors that influence telehealth adoption, and opportunities of adopting
telehealth during public health emergencies. Additionally, this study contributes to existing
body of knowledge by providing implications for integration of telehealth for treatment of
patients during public health emergencies.

5.2. Implications to Theory

This current study employs the technology organization environment framework to propose a
model as seen in Figure 6 that presents the factors that influence adoption of telehealth for
hospital-at-home treatment during public health emergencies. This research contributes to the
theory by specifying how to adopt telehealth for hospital-at-home treatment during public
health emergencies and provides an extensive list of factors that influence telehealth adoption
in healthcare and explains their specificities for the healthcare industry. Besides, the findings
present prior studies that investigated adoption of telehealth or telemedicine in different health
sectors during the pandemic and further discuss theories have been employed to explore
telehealth adoption in the context of public health emergencies such as the pandemic.

For health practitioners, this study presents medical applications that are adopted for
telehealth hospital-at-home treatment and identified factors can be employed as a checklist that
informs healthcare institutions’ decision-making regarding telehealth adoption. The finding
highlights technological, organizational, and environmental factors that influence telehealth
adoption, and opportunities of adopting telehealth during public health emergencies. Findings
from this study will enrich the recent IT for development literature in health care sector and
improve heath practitioners’ and policy makers decision-making in leveraging maximum value
from the adoption of digitalized telehealth. Findings from this study support rapid adoption of
standardized telehealth hospital-at-home treatment processes. This study contributes by
reviewing theories’ applicability in telehealth adoption context. From a social perspective, this
research gives a useful baseline to define health policies that support telehealth adoption in the
context of public health emergencies.

5.3.Implications for Practice

This study conducts an integrative review of existing evidence to provide the necessary guide
for medical practitioners and patients to successfully adopt a telehealth service. Practically,
findings from this study can be employed to guide as checklist for health institutions as to what
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they need to consider in improving the adoption of telehealth within the hospitals, clinics, and
medical centers. More importantly, a model is proposed to explain the factors that influence
adoption of telehealth amidst the pandemic and to provide specific recommendations for future
research. The proposed model serves as a foundation for practical development with respect to
telehealth in healthcare sector.

The factors presented in this study can be employed by health providers as a practical
guide in making better public health policies. In addition, telehealth presents a feasible solution
for high-risk patients such as pregnant, elderly patients with exiting health conditions to protect
them from possible infections. Practically, this study provides evidence on the potential of
telehealth amidst the pandemic in saving patients time and cost as patients do not have to drive
to and from the clinic (Brown et al., 2020). Similarly, findings from Lin et al. (2020) suggest
that telehealth can reduced costs, improved outcomes, and increase access to care with high
patient satisfaction (Lin et al., 2020).

5.4.Implications for Policy

This study develops propositions that can provide foundation for future research in the domain
of telehealth adoption amidst public health emergencies. This is the one of the first work that
propose a model and set of propositions for further research work. This study could benefit
policy makers and decision makers interested in adopting telehealth or telemedicine within and
beyond public health emergencies to understand which changes needs to be employed to
achieve a digitalized health care practice. The propositions developed in this study suggest that
amidst the crisis, policy makers and decision-makers in the health sector need to consider the
factors presented in the proposed model. The propositions offer practical insights into the issues
posed by public health emergencies on the heath sector and initiatives that should be considered
at the technological, organizational, and environmental levels.

The findings could help ministry of health to respond effectively to future crises by
specifying potential changes to policy in addressing medical and economic issues faced within
health crises. Considering the potential of IT for the socioeconomic transformation amidst the
pandemic the adoption of telehealth is important to reduce health inequalities in rural areas if
properly implemented in accordance with the technological, organizational, and environmental
context. The proposed model can be used as a tool to aid countries in improving their provision
of health care and ultimately enhance regional economic stability. The findings of this study
indicate that telehealth is not only an IT based tool for delivering better health care but can also
be an efficient medium for improving IT usage in healthcare sector. Thus, governments should
initiate and promote policies that foster easy adoption of IT especially during health
emergencies.

6. Limitations and Future works

This study has a few limitations that offers grounds for future research. First, only secondary
data from the literature was used in this study, primary data was not collected to validate the
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model propositions. Secondly, this study explored an emerging research area telehealth
adoption for hospital-at-home treatment during public health emergencies and beyond as such
the evidence provided are limited and no practical evidence was provided in form of a case
study or survey. Also, there may be other factors that were not included in the model such as
culture, norms, habit, belief etc. Further studies can involve conducting a longitudinal study
over a period to examine the impact of the identified factors on telehealth adoption for hospital-
at-home treatment during public health emergencies. Data will be collected from patients and
medical practitioners using semi-structured interviews or survey questionnaires to validate the
proposed model. Besides, other factors such as culture, norms, habit, belief, etc. that are
relevant for telehealth adoption will be explored in future research. The ease of applying
telehealth may vary with the attributes of medical services (e.g, psychotherapy is often talk-
based, while physical therapy often requires manual therapy or the use of rehabilitation
equipment), but this is not addressed in this study. Hence will be considered in future research.
Lastly, this research included only English language sources published in PubMed, Google
Scholar, Wiley, Taylor & Francis, IGI Global, ScienceDirect, Sage, Emerald, IEEE, ACM,
Inderscience, and Springer databases to select articles data, other databases, like EBSCO, and
ProQuest, were not used and may have influenced the retrieved articles. Thus, future studies
will amply cover these online databases in other languages to get more relevant sources and
avoid potential bias.

7. Conclusion

The review of the literature concerning telehealth adoption amidst public emergencies such as
the pandemic suggests that there are a wide range of well-functioning products or applications
being adopted as discussed. Based on the first research question, this study identified theories
previously adopted to investigate use of telehealth in pandemic related scenario. Moreover, in
relation to the second research question, the findings conclude that technology is not only the
barrier impending telehealth adoption, but other related organizational, economic, and
environmental factors impact telehealth adoption as well. In this study a model is further
developed using existing TOE theory and based on the criteria in that model this study conclude
that the limited adoption of telehealth is due to providers' unwillingness to adopt telehealth,
integration of interoperable solutions, data security, better physical infrastructures, broadband
access, better transition and workflow balance, availability of funding and remuneration,
regulations and reimbursement, awareness, and training. This study therefore advocates
educational programs for health providers and stakeholders on the potential of telehealth during
public health emergencies. Evidence from this study suggest that adoption of telehealth
depends on factors for success which include adequate social influence, financial resources,
technological infrastructure, and overall organizational procedure of policymakers. This study
provides recommendations to help provide guidelines on how health practitioners can rapidly
integrate telehealth into practice during public emergencies.
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