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Abstract

This study aimed to assess the knowledge and attitude of physicians toward telemedicine,
examine the readiness of organizational aspects of telemedicine application, and investigate the
knowledge and attitude of physicians toward telemedicine relative advantage moderated by
organizational aspects during infectious disease outbreaks such as COVID-19. A cross-sectional
descriptive analytical study was done using a validated questionnaire distributed to a purposive
sample of 320 Jordanian physicians. Structural equation modeling was done using AMOS 22.0.
Results supported a claim of good fit of the structural model and revealed a positive and significant
effect of both knowledge and attitude on relative advantage of telemedicine. Moreover, there was
a significant impact of organizational aspects as a moderator of the relation between knowledge
and attitude and the relative advantages of telemedicine. These results contributed to existing
literature and are beneficial to policy makers and practitioners at the healthcare sectors.
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Introduction

Covid-19 outbreak has been labelled a pandemic by the WHO (World Health
Organization) in the early months of 2020. As it started in Wuhan city, China and rapidly spread
to all continents to become a global pandemic. According to WHO (World Health Organization)
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& R&D Blueprint, 2020), COVID-19 is a highly contagious disease caused by the newly
discovered coronavirus. “Moreover, it can cause severe pneumonia, mild to moderate
respiratory illness, as well as it can cause death particularly among older people, and those with
underlying medical problems like cardiovascular disease, diabetes, chronic respiratory disease,
and cancer are more likely to develop serious illness” WHO (World Health Organization) &
R&D Blueprint, 2020). The sheer speed for the COVID-19 outbreak ,was the strong reason that
push all countries to follow a policy of social distancing to enable health care systems to handle
patients efficiently (Portnoy et al., 2020). The most expressive example and leader in the social
distancing policies, is the Chinese Government where people were encouraged to stay home
and avoid mass gatherings; no large public events, closing schools, universities, religious
places, everything has been stopped unless the health care system. Furthermore, more
restrictive procedures such as isolation and quarantine have been taken to enhance
effectiveness(Chen et al., 2020).0On 2 March, 2020, the Prime Ministry of Jordan reported the
first case of coronavirus. According to Ministry of Health, Jordan Government has started to
announce preventive measures to face coronavirus taking advantage of the experiences of the
other infected countries; some of these measures were signing an agreement with Facebook
and dedicate a website “corona site” for all news related to coronavirus to enhance an
awareness campaign regarding COVID-19 between Jordan citizens. Moreover, all air travel
from/to the Kingdom was halted until further notice, except for commercial cargo, and many
other strict measures to guarantee the social distancing policy such like preventing all public
events and gatherings, halting prayer in all the mosques and churches upon the Fatwa from
Council and Council of Churches (Ministry of Health 2020). According to this, the Jordanian
government announced strict policies to decrease the outbreak of COVID-19, halting any event
could cause gatherings and ensure all people stay home (Arraf 2020).

When social distancing is encouraged to reduce the spread of coronavirus and mitigate
severity especially, COVID-19 is proving to be more infectious than any other acute respiratory
syndrome (Portnoy et al., 2020). During this global pandemic, and the necessity for the social
distancing, telemedicine is effectively proved to be a solution for controlling the spread of
COVID-19 (Siwicki, 2020). Telemedicine gathered between the technology innovation and the
health care services and became one of the major innovations in health service. Moreover, it is
one of the important solutions for the changes in health care systems such like the greater
demands on health care(David Novillo-Ortiz, 2016). Thus, in the COVID-19 circumstances
telemedicine would be the possible solution to allow the expert medical knowledge to reach
distant people where they should stay home (Biruk & Abetu, 2018).

One of the major benefits of telemedicine is improving healthcare quality; through
enhancing the quality of diagnosis and treatment by using the video conferences between
physicians and specialists and consultants in remote locations(Ahmad et al., 2012).
Telemedicine in the context of COVID-19 acts as a medical triage by determining which
cases are very urgent to refer to ER, and which cases can be held by pediatrician’s instructions
with a digital medicine prescription (Haimi et al., 2018). As coronavirus disaster is not the
first, and nor will it be the last, and since such contagious epidemics can’t be predictable then
telehealth will play the crucial rule in emergency responses (Smith et al., 2020). This is
what countries really need at the coronavirus crisis to help the health care provider deal with
high emergency situations of an infected people whose number are gradually increasing day
after day. The aim of our study is to investigate the knowledge and attitude of physicians
toward telemedicine relative advantage during infectious disease outbreaks such as COVID-
19.
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Literature Review

Knowledge of Telemedicine

Telemedicine has several strengths that can enrich an emergency response during infectious
disease outbreaks such as COVID-19, since it decreases the risk of infection caused by close
contact. For telemedicine to become a consistent part of the health system, it first needs to ensure
that clinicians are aware and knowledgeable of telehealth. In fact, healthcare professionals’
knowledge is crucial factor that can influence its future success. This section presents a review of
recent literature on the influence of clinicians’ knowledge on the use of telemedicine. Most previous
studies as well as current work demonstrated that many clinicians reported they had few knowledge
of telemedicine innovation(Ayatollahi et al., 2015; Demartines et al., 2000; El-Mahalli et al., 2012;
El Gatit et al., 2008; Haimi et al., 2018; Shahpori et al., 2011). A previous study by(Ahmad et al.,
2013) showed that poor training of clinicians in using the available systems necessary for the
implementation of telemedicine technology had affect developing the tele-health at hospitals.
Moreover, he emphasized that in order to overcome this obstacle, a huge deal of training to
clinicians must be conducted. In addition, in a conducted previous study, most of clinicians believed
that telemedicine technology was impacted by the ease of its use which impacts the effective use
of the technique. The awareness of telemedicine appears to be hugely impacted by the limited
knowledge of clinicians of the technology(Ayatollahi et al., 2015).

In the main, various studies have revealed the influence of the system’s features on the real
system utility. For instance, previous research has provided evidence that insufficient knowledge
about the services and advantages of telemedicine and the hardness in its implementation are
among the highest factors to adopt telemedicine(El-Mabhalli et al., 2012). Similarly, Influential
contributions have been made by (Zayapragassarazan & Kumar, 2016) where they revealed the
common complications encountered telemedicine users are inadequate organizing skills and
establishing expertise. The results were consistent with a preceding study that was carried out in
Ethiopia, where telemedicine is a novel model in health care service. The author claimed that
telemedicine has not been as much satisfactory and successful due to the insufficient training and
education given for the physicians(Biruk & Abetu, 2018). This has been discussed earlier in
previous studies where they have emphasized that the attainment of any innovative technology
such as telemedicine relies on several aspects including the concept understanding and knowledge,
expertise, and the surrounded work environment by the involved physicians since it is substantial
to train the new concept and evaluate to what extent they are well prepared to receive and deliver
telemedicine services(Demartines et al., 2000; Edirippulige et al., 2006; Jayasinghe et al., 2016).

In short, the literature pertaining to users’ knowledge of telemedicine, strongly suggests
that sufficient knowledge of telemedicine by clinicians is a fundamental prerequisite in order
to utilize and deploy telemedicine technique and should be considered prior to the initiation of
telemedicine program(Ayatollahi et al., 2015; P. J. H. Hu et al., 2002). Additionally, (El-Mahalli
et al., 2012) suggested that we can increase the physicians’ awareness and tendency towards
effective application and deployment of telemedicine through better distribution of
telemedicine information about research and development by initiating national educational
programs and trainings to improve the skills of healthcare providers.

Awareness can also be achieved by running seminars, workshops and conferences.
Furthermore,(Zayapragassarazan & Kumar, 2016)insisted that the most recent need nowadays
is to let health care providers have a clearer and more realistic picture of their attitude towards
telemedicine by conducting education and training programs for the teaching faculty, clinicians,
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residents and medical students.

Attitude towards telemedicine

An issue worrying healthcare system nowadays is the acceptance of telemedicine to
providers. There is a real need to determine the acceptability of telemedicine before starting an
investment otherwise huge funds will be wasted(Agomo, 2008). (Wade et al., 2014) claimed in
their study that the success of telemedicine depends on the extent of clinicians’ willingness to
adopt this new technology. Additionally, a previous researches asserted that clinicians’
perception towards telehealth is a significant factor that impacts the development and success
of its programs. For instance, the users’ positive perception for telemedicine may help in a
smooth and efficient implementation(Ayatollahi et al., 2015; Levy & Strachan, 2013). Also, it
has been previously reported in the literature by(P. J. H. Hu et al., 2002) that the medical staff
attitude towards telemedicine technology and their awareness towards its risks were very
important for deciding if this technology should be used or not in the healthcare systems. In
the same way, another previous empirical studies were conducted and showed that attitude and
perception of physicians are important factors to assess telemedicine applicability (Ayatollahi
etal.,2015; Shiferaw & Zolfo, 2012; Ward et al., 2008; Whitten et al., 2010; Zayapragassarazan
& Kumar, 2016).

Influential contributions have been made earlier revealed that the reasons behind the
unwillingness of clinicians to accept telehealth are due to complexity, being disruptive and
requires clinicians to learn new methods of consulting (Ayatollahi et al., 2015; Bagot et al.,
2015; Green et al., 2016; Presseau et al., 2009; Wade et al., 2014). Other issues where related
to ethical concerns, as most of clinicians worries about security and confidentiality of patient
data(Idowu et al., 2005; Presseau et al., 2009). To solve ethical issues, (Zayapragassarazan
& Kumar, 2016) suggested to implement adequate knowledge and training of telemedicine
ethics and medico-legal issues to providers. In addition to that, many empirical studies
investigated other reasons such as, Quality of care, financial, reimbursement, restrictions of
coverage, communications, technical constraints, and payment for procedures by non-
physicians(David Novillo-Ortiz, 2016; Haugh, 2003; Moore, 1996). Also, it was reported in
literature that many clinicians have difficulties using telemedicine when they have limited
time and competing demand which influence their utility to this technology and as a
consequence make it less acceptable(Sauers-Ford et al., 2019).On the other hand, a prior
researches examined the ease of use, proper training programs, for the new technology
system on the users’ acceptance of telemedicine (Meher et al., 2009; Saigi-Rubi6 et al., 2014).
In this area of examination, the focus has been centered on improving physicians’ awareness
by suggesting many solutions, such as, proper technology application model, include
telemedicine during internship in the UG & PG curriculum to develop the proper attitude and
knowledge(Ketikidis et al., 2012; Zayapragassarazan & Kumar, 2016). However, despite the
limited use of the system, limited knowledge and experience, and even when the participants
did not use telemedicine, the results demonstrated that most of physicians have positive
attitude towards telemedicine due to its advantages. Moreover, they viewed telemedicine as
useful and valuable technology as it increases the reach of patients to healthcare services,
enhances the quality of patient care and management and saves both timeand money (Biruk
and Abetu 2018; Breen et al. 2010; Hu, Chau, and Liu Sheng 2002; Shittu etal.2007;
Zayapragassarazan and Kumar 2016). Additionally, one study demonstrated that younger
doctors were more concerned in using telemedicine for case discussions and for continuing
education than senior consultants (Meher et al., 2009). However, one previous empirical
study revealed that there was no agreement among participants for when telemedicine should
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be used, where some advised that it should be sued for severely ill patients and others
believed it should be used for patients who are stable or whose health conditions are not clear
or to avoid unnecessary transfers anduse of needless intensive care(Sauers-Ford et al., 2019).
In light of this, our study was conducted to add to the (Jennett et al. 2003;Simpson 2018).
(Kiberu et al., 2019) defined readiness as the extent to which an institution is prepared to deal
with changes resulting from the implementation of new technology. Organizational aspects
include; management and control, process, structure, and budget (David Novillo-Ortiz, 2016).
A greater understanding to aspects of organizational readiness could help better utilization of
resources and elimination of implementation errors(Jennett et al., 2003). As a result of the
COVID-19 outbreak, many laws and regulations have been generated to facilitate the
adoption of various telemedicine systems (Rockwell & Gilroy, 2020). This will positively
reflect on the hospitals’ performance. However, managers should adjust internal regulations
to comply with their countries’ plans. On the other hand, it is the role of an organization
management to put a plan for change management prior to the practice of telemedicine;
ensuring minimal change resistance and maintaining the implemented change (Campbell,
2008). As stated by the Pan American Health Organization (2016), leaders in an organization
should ensure that physicians and other related staff are taking an active role in the
implementation of telemedicine. Nevertheless, creating a responsible team to monitor the
implementation process and supporting the employees will be of great advantage. (Eddin et
al., 2013) stated that managing the financial issues, related to the application of telemedicine
technologies, is a major challenge facing hospitals, especially at early stages of adoption.
(Zayapragassarazan & Kumar, 2016) concluded that lack of organizational skills, deficiencies
in management, and inadequate financial support from organizational administrations are
major problems facing utilization of telemedicine, they further stressed on the importance of
organizational training and awareness programs. Similarly, (Smith et al., 2020) stated that
including telehealth in accreditation, training and education programs may increase hospitals’
readiness. On the other hand, lack of proper business model, work processes, role
ambiguity within an organization are considered barriers to the application of telemedicine
(E1-Mahalli et al., 2012).(Claver-Cortés et al., 2007) confirmed that a flexible structure that
encourages team work, will lead to adequate implementation of knowledge. Organizational
culture, which is defined in (Huang, 2012)study as a pattern of beliefs and thoughts that
achieves internal integration, was found to enhance efficiency and performance of employees
(Kafashpoor et al., 2013). It was also found that integrating telehealth in the daily services in
ordinary situations is the most effective way to make an organization ready through
emergencies (Smith et al., 2020). In this study, the mediating effect of organizational
readiness, considering its elements, on the relation between knowledge and attitude of
physicians and the relative advantages of telemedicine will be assessed.

Relative advantages of Telemedicine

Telemedicine offers health services across different geographical areas, enabling
individuals to access services that they lack in their residential areas, and facilitate their
connection with expertise where ever they are(Ahmad et al. 2003; Ayatollahi, Sarabi, and
Langarizadeh 2015; Biruk and Abetu 2018). (Rockwell & Gilroy, 2020) stated that
telemedicine prevents overcrowding and consequently decreases infection rates. They added
that telemedicine systems can enhance triage and managing to take care of patients with
positive covid-19 results, especially in poor areas. In addition, telemedicine can provide a
chance for teleconsultations, conferences and educational programs and further improves
access to information, quality of screening programs and decrease costs (El-Mahalli et al.,
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2012). Similarly, the American Health Organization in 2016 confirmed that telemedicine
facilitates the continuity of care within an organization, reduce numbers of referrals due to the
ability of holding teleconsultations, achieves equality among different areas and reduces costs
on the long run.

Knowledge has been found to positively affect application of telemedicine, thus
accomplish its benefits (Dwivedi et al., 2001). Similarly, (Biruk & Abetu, 2018) concluded that
better knowledge will lead to better attitude towards the utilization of telemedicine and so
getting the desired advantages. This study, to our knowledge, will be the first to assess both of
knowledge and attitudes of physicians towards relative advantages of telemedicine in the
context of Covid-19 breakout.

Objectives of the research

The main objectives in this research is to:

1- Assess the knowledge and attitude of physicians toward telemedicine relative
advantage during infectious disease outbreaks such as COVID-19.

2- Examine the readiness of organizational aspects of telemedicine application during
infectious disease outbreaks such as COVID-19.

3- Investigating the knowledge and attitude of physicians toward telemedicine relative

advantage moderated by organizational aspects during infectious disease outbreaks
such as COVID-19.

Research Model and Hypotheses

Organizational
Aspects

Knowledge

_Hl 3

Relative Advantage
of Telemedicine

H2

H4

Organizational

Aspects
Figure (1): Research Model
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Research Hypotheses
HI There is a positive relationship between physician knowledge and relative advantage of

telemedicine at sig. level < 0.05.

H2 There is a positive relationship between physician attitude and relative advantage of
telemedicine at sig. level < 0.05.

H3 Organizational aspects would moderate the relationship between physician knowledge
and relative advantage of telemedicine at sig. level < 0.05.

H4 Organizational aspects would moderate the relationship between physician attitude and
relative advantage of telemedicine at sig. level < 0.05.

Research Methodology

Target Population and Sample Size

The study is a cross-sectional descriptive analytical research. A cross-sectional
survey was carried out among various physicians ranking(resident, specialist, and
consultant) using a proper sampling frame obtained from (Royal Medical Services/Armed
Forces, MOH, teaching, and private sector hospitals) located in different cities in
Hashemite Kingdom of Jordan, from March-May. Online survey used in this research
based on e-mail database, and social media platforms. Purposive sampling technique used
to reach the targeted participants. A total of 320 participants from different health sectors
in Jordan showed willingness to participate in this research. The research retrieved
320valid questionnaires.

Tool

The research survey was created by the researchersonce a review of the
literature relating to knowledge and attitude of telemedicine, health organizations
aspects, and relative advantage of telemedicine adoption. Adopted from (Ahmad et al.
2013; Ayatollahi et al. 2015; Biruk and Abetu 2018; Huang 2012; Homer 1995; Mohr
and Bitner 1995) and consultation with physicians from different health sectors in
Jordan.

The research questionnaire consists of 5 parts: 1) Demographic details; 2)

knowledge of telemedicine; 3) attitude towards telemedicine; 4) relative advantages
of telemedicine; 5) and organizational aspects.

In part one, participants provide information related to their personal and
professional background. It’s included theirage, gender, education level, professional
ranking/level, hospital type (ownership), and medical specialization. Part two consisted
of 10 statements to express their opinion about telemedicine organizational aspects. Part
three consisted of 16 statements to express their knowledge and attitude about
telemedicine. Section four consisted of 6 statements constructed to assess the opinion
of the respondents towards relative advantage of telemedicine. Questionnaires utilizing
a five-point Likert scale, from strongly disagree (1) to strongly agree (5), were
employed to measure the degree of physician opinion.
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Table (1)Construct Operationalization:

= S
S £ = s &
Iﬁ(;n Organizational Aspects (Readiness) E g g g %:J g E:E-
~ S

OAl Proactive leadership 0.781 3.85
OAl Effective communication 0.818 3.76
OA1L Telemedicine effects the outcomes of 0.776 319

healthcare
OAL Clgar policies includ_ing security, protect 0.780 389

patient data, and ethics
OAl  Aware of privacy 0.850 0.841 323 0.622 0.921
OAl Telemedicine business plan 0.739 3.05
OA1L Collal_aora}tion with other healthcare 0.711 367

organizations
OAl Effective governance standards 0.762 3.91
OAl1l Open to change towards telemedicine 0.754 3.59
OA1l Strategically aligns all the participants. 0.812 3.52

Knowledge of Telemedicine
KM1 Familiarity 0.730 3.17
KM2  Medical applications 0.840 3.13
KM3 Conferences and meetings 0.839 2.98
KM4  Telemedicine tools 0.791 0.892 311 0.684 0.868
KM5  Telemedicine guidelines 0.772 2.70
KM6  Use of telemedicine in other countries 0.854 2.64
KM7  Continuous training 0.712 3.89
Attitude toward Telemedicine
AM1 Necessary for patient care 0.880 4.04
AM2  Ease of use 0.910 3.88
AM3  Security policies and guidelines 0.809 4.22
AM4  Compatible 0.901 3.23
AMS5  Requires mental effort 0.792 0.870 3.22 0.657 0.892
AM6  Hard for me 0.784 2.40
AMT7  Threatens confidentiality and privacy 0.781 241
AMS8  Great opportunity 0.857 4.08
AM9  Effort to try out telemedicine 0.841 3.40
Relative Advantages of Telemedicine

RAT1 Reduces overcrowding 0.901 4.32
RAT2 Saves money (e.g. traveling cost) 0.861 4.29
RAT3 Reduces infection 0.821 4.37
RAT4 Improves quality of healthcare 0.831 0.844 392 0.687 0.822
RATS5 Saves time 0.801 4.29
RATE Incre_ase communication among health care 0.761 408

providers

Results

Model estimation and hypothesis testing

Each set of variables in this research indicated 0.01 levels of positivity and significance
for the correlational relationship. The results and output that are derived from AMOS 22.0 are
presented in Figure (2) in a structural equation modeling which is also proclaimed as a good
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fit. Alongside, Table (2) portrays the statistical fitness of the results that align within the
recommended ranges. On balance, the relative normed y2 value of 2.311lis less than the

recommended maximum value of 3.00 (Bagozzi et al. 1998; Kline 2001), representing a good
fit.

Table (2):Model Fit indices:

Indicator Recommended value Value
x2 P <0.05 P =0.002
RMSEA < 0.08 0.062
GFlI > 0.90 0.901
AGFI > 0.90 0.871
NFI > 0.90 0.909
IFI > 0.90 0.944
CFlI > 0.90 0.963
Normed y2 1-2 2.311

As suggested by (Browne &Cudeck, 1993), the recommended maximum value of
RMSEA is 0.080 while the value achieved in this research is 0.062, verifying the wellness of
the model. The GFI value of 0.901 and the AGFI value of 0.871 are both acceptable in reference
to Byrne (2016). Moreover, the model has also been checked through IFI and CFI, both
scoring respectively (0.944) and (0.963) index values exceeding the recommended level of
0.900 (Byrne, 2013) confirming the competence of the model (L. T. Hu & Bentler, 1999). In
reference to the aforementioned values above, it can be confronted that the structural model is
utterly fit and acceptable. The structural model is designed to test the hypotheses(Hair et al.,
1998).

Structural equation modeling

Throughout the testing of hypotheses using AMOS 22.0, the results delineated a
positive and significant effect of knowledge of telemedicine (KM) on the relative advantage of
telemedicine (RAT) (B = 0.259, p < 0.05). Therefore, hypotheses H1 is supported. The results
also showed that the effect of attitude of telemedicine on relative advantage of telemedicine
(RAT) was positive and significant (B = 0.239, p < 0.05). Therefore, hypothesis H2 is
supported. Figure 2 illustrates direct effects and Table 3 provides summary of the tested
hypotheses.

Table. 3: Structural parameters

Standardized

Hypothesis Path Effect P-Value Result
\/
H1 RAT 0.259 0.002 Supported
AM
H2 RAT 0.239 0.000 Supported

Moderation analysis
To test for H3 concerning the moderating impact of organizational aspects on the
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path between knowledge of telemedicine and relative advantage of telemedicine. (Hayes,
2017) process macro model was used. The indicator method was used as this approach uses
all possible pair combinations of the indicators of the latent predictor and the latent
moderator variable. These product terms serve as indicators ("product indicators") of the
interaction term in the structural model. As seen in table 4 there is a significant impact of
organizational aspects would moderate the relationship between physician knowledge and
relative advantage of telemedicine at sig. level < 0.05. The results showed a positive and
significant (B = 0.277, p < 0.05). Therefore, hypothesis H3 is supported.In the same vein,
H4 concerning the moderating impact of organizational aspects on the path between attitude
of telemedicine and relative advantage of telemedicine. As seen in table 4 there is a
significant impact of organizational aspects would moderate the relationship between
physician attitude and relative advantage of telemedicine at sig. level < 0.05. The results
also showed that the effect of attitude of telemedicine on relative advantage of telemedicine
(RAT) was positive and significant (f = 0.268, p < 0.05). Therefore, hypothesis H4 is
supported.

Table (4): Moderation analysis

. Standardized
Hypothesis Path Effect P-Value Result

KM-—> —> OA

H3 RAT 0.277 0.001  Supported
AM—> — > OA
H4 RAT 0.268 0.000  Supported
H3 Accellpted
H1 Accepted .'
—_— v
JH_HEccepted H4 Accepted

Figure (2): Final Model
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Discussion

The main aim of this study was to investigate the knowledge and attitude of physicians
towards telemedicine relative advantages moderated by organizational aspects during
contagious disease outbreaks such as COVID-19. Results indicated a positive significant
relation between knowledge and attitude of physicians towards the relative advantages of
Telemedicine supporting all research hypotheses (H1, H2, H3, and H4).

Reviewed literature insisted on the importance of knowledge as a prerequisite for the
application of Telemedicine(Ayatollahi et al., 2015; P. J. H. Hu et al., 2002).  This agrees with
the results of this research that indicated a significant relation between the physicians’
Knowledge and relative advantages of Telemedicine. Consequently, it is of great importance to
integrate the concept of telemedicine in schools of medicine and physicians’ training programs
in Jordan as well as inside hospitals and among various clinics. It is the role of policy makers
to ensure sufficient knowledge about telemedicine use and advantages in order to better utilize
telemedicine facilities not only during infectious diseases outbreaks but also to facilitate
providing of health care to rural areas and patients who faces difficulties attending clinics. (EI-
Mahalli et al., 2012) supported the idea of emphasizing training and education aiming to
increase knowledge among health providers in their study.

Attitude toward the use of telemedicine was found an important factor that ensures
successful use of telemedicine(Ayatollahi et al., 2015; Shiferaw & Zolfo, 2012; Ward et al.,
2008; Whitten et al., 2010; Zayapragassarazan & Kumar, 2016). Similarly, this study indicated
a significant effect of attitude toward relative advantages of Telemedicine. Accordingly,
increasing awareness about the advantages of telemedicine and encouraging its use by
providing the required training and financial support should be a priority in health care systems
in order to increase the attitude toward the implementation of telemedicine. Various studies
focused on the importance of improving physicians’ awareness by suggesting many solutions,
such as, proper technology application model, include telemedicine during internship in the
UG & PG curriculum to develop the proper attitude (Ketikidis et al., 2012; Zayapragassarazan
& Kumar, 2016).

The moderating role of Organizational readiness on both knowledge and attitudes
toward the relative advantages of telemedicine was supported in this study. Organizational
readiness was also mentioned in reviewed literature as an important factor for telemedicine
application and long-term success(Jennet et al. 2003; Simpson 2018). Therefore, managers
should be aware of the importance of all organizational aspects including; management and
control, process, structure, and budget, and modify hospitals’ policies and procedures to accept
and effectively be able to utilize resources towards the adoption and implementation of
telemedicine. Supporting these recommendations, the Pan American Health Organization
(2016) stated that leaders in an organization should ensure that physicians and other related
staff are taking an active role in the implementation of telemedicine.

Limitations& Future Research

This study was conducted in April 2020 during the Covid-19 crises in Jordan. Therefore,
in light of the hard conditions that the Kingdom is passing through in general and the healthcare
sector in particular due to the outbreak of corona epidemic, the sample size was small as it was
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targeting the physicians who were overwhelmed with tough circumstances. Thus, results may
not have covered the whole health professional population. It is recommended in the future to
conduct a study with larger sample size. In addition, the current research examined knowledge
and attitude of physicians, impact toward telemedicine relative advantage moderated by
organizational aspects during infectious disease outbreak. However, it is also recommended to
examine physicians practice factor along with knowledge and attitude towards telemedicine.

Conclusion

In brief, it has been agreed on the importance of telemedicine and vast advantages
especially through infectious outbreaks such as the 2020 Covid-19 breakout. Taking into
consideration the possibility of appearance of other infectious diseases, it has become of great
importance to increase countries’ ability to face such situations with a protected and strong
health system. To achieve this goal, policy makers in health sectors shall develop a system of
change that allows proper adoption of telemedicine facilities.Data will be made available upon
request by contacting the first author of this paper.

Acknowledgments

We thank Princess Sumaya University for Technology and the Applied Science Private
University for supporting this research paper. ~ This scholarly work was not derived from any
submitted theses by any bachelor or master students at these academic institutions. This

research did not receive specific funding but was performed as part of the employment of the
authors at their universities.

Declaration of Interest

The author(s) declare(s) that there is no conflict of interest regarding the publication of
this paper.

References

Agomo, C. O. (2008). Telemedicine improving health services through technology.

Pharmaceutical Journal.
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agomo0%2C+C.+0.+%
22Telemedicine--

Improving+health+services+through+technology.%?22+Pharmaceutical+Journal+281
%2C+n0.+7512+%282008%29%3 A+103-105.&btnG=

Ahmad, E., Best, M., & Poschl, C. (2012). Tax Reforms in the Presence of Informality in
Developing Countries Incentives to Cheat in Mexico. LSE Asia Research Centre,
56(February), 1-33.

Ahmad, A; M., Alsuhaibany, S. A., Alsharqi, O. Z., Al-borie, H. M., & Qattan, A. M. N.
(2013). Telemedicine application and difficulties among Prince Sultan Medical City in
Saudi Arabia. Search.Proquest.Com, 5(6), 24-33.
https://search.proquest.com/openview/eeeb2d9t7b9ee65t99c490c104bfdf9a/1.pdf?pq-
origsite=gscholar&cbl=1416344

Arraf.]J. (2020). Jordan Keeps Coronavirus In Check With One Of Worlds Strictest Lockdowns.

Ayatollahi, H., Sarabi, F. Z. P., & Langarizadeh, M. (2015). Clinicians’ Knowledge and

Res Militaris, vol.12, n°2, Summer-Autumn 2022 7504



WffURES MILITARTS Social Science Journal

Perception of Telemedicine Technology. Perspectives in Health Information
Management.

Bagot, K. L., Cadilhac, D. A., Vu, M., Moss, K., & Bladin, C. F. (2015). Telemedicine in the
acute health setting: A disruptive innovation for specialists (an example from stroke).
Journal of Telemedicine and Telecare. https://doi.org/10.1177/1357633X15610722

Biruk, K., & Abetu, E. (2018). Knowledge and Attitude of Health Professionals toward
Telemedicine in Resource-Limited Settings: A Cross-Sectional Study in North West
Ethiopia. Journal of Healthcare Engineering. https://doi.org/10.1155/2018/2389268

Breen, P., Murphy, K., Browne, G., Molloy, F., Reid, V., Doherty, C., Delanty, N., Connolly, S.,
& Fitzsimons, M. (2010). Formative evaluation of a telemedicine model for delivering
clinical neurophysiology services part I: Utility, technical performance and service
provider perspective. BMC Medical Informatics and Decision Making.
https://doi.org/10.1186/1472-6947-10-48

Byrne, B. M. (2013). Structural equation modeling with AMOS: Basic concepts, applications, and
programming, second edition. In Structural Equation Modeling with AMOS: Basic Concepts,
Applications, and Programming, Second Edition. https://doi.org/10.4324/9780203805534

Campbell, R. J. (2008). Health Care Manager. Change Management in Health Care.

Chen, S., Yang, J., Yang, W., Wang, C., & Bérnighausen, T. (2020). COVID-19 control in China
during mass population movements at New Year. In The Lancet.
https://doi.org/10.1016/S0140-6736(20)30421-9

Claver-Cortés, E., Molina-Azorin, J. F., Pereira-Moliner, J., & Lopez-Gamero, M. D. (2007).
Environmental strategies and their impact on hotel performance. Journal of Sustainable
Tourism, 15(6), 663—679. https://doi.org/10.2167/jost640.0

David Novillo-Ortiz. (2016). Framework for the Implementation of a Telemedicine Service. In
Pan American Organization, World Health Organization.

Demartines, N., Freiermuth, O., Mutter, D., Heberer, M., & Harder, F. (2000). Knowledge and
acceptance of telemedicine in surgery: A survey. Journal of Telemedicine and Telecare.
https://doi.org/10.1258/1357633001935167

Dwivedi, A., Bali, R. K., James, A. E., & Naguib, R. N. G. (2001). Telehealth systems:
Considering knowledge management and ICT issues. Annual Reports of the Research
Reactor Institute, Kyoto University. https://doi.org/10.1109/iembs.2001.1019617

Edirippulige, S., Smith, A. C., Young, J., & Wootton, R. (2006). Knowledge, perceptions and
expectations of nurses in e-health: Results of a survey in a children’s hospital. Journal
of Telemedicine and Telecare. https://doi.org/10.1258/135763306779380255

El-Mahalli, A. A., El-Khafif, S. H., & Al-Qahtani, M. F. (2012). Successes and challenges in
the implementation and application of telemedicine in the eastern province of Saudi
Arabia. Perspectives in Health Information Management / AHIMA, American Health
Information Management Association.

El Gatit, A. M., Tabet, A. S., Sherief, M., Warieth, G., Abougharsa, M., & Abouzgaia, H. (2008).
Effects of an awareness symposium on perception of Libyan physicians regarding
telemedicine. Eastern Mediterranean Health Journal.

Green, T., Hartley, N., & Gillespie, N. (2016). Service Provider’s Experiences of Service
Separation: The Case of Telehealth. Journal of Service Research.
https://doi.org/10.1177/1094670516666674

Haimi, M., Brammli-Greenberg, S., Waisman, Y., & Baron-Epel, O. (2018). Physicians’
experiences, attitudes and challenges in a Pediatric Telemedicine Service. Pediatric
Research. https://doi.org/10.1038/s41390-018-0117-6

Res Militaris, vol.12, n°2, Summer-Autumn 2022 7505



WffURES MILITARTS Social Science Journal

Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1998). Multivariate data analysis
with readings (5nd ed.). In Prentice-Hall, Upper Saddle River.

Haugh, R. (2003). Pressures converge in the ICU. Hospitals turn to IT and process changes to
improve outcomes and satisfaction. Hospitals & Health Networks / AHA.

Haworth, J., & Vincent, P. (1974). ##&No Title No Title No Title. Advanced Geography and
Geographical Learning.

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling.
https://doi.org/10.1080/10705519909540118

Hu, P. J. H., Chau, P. Y. K., & Liu Sheng, O. R. (2002). Adoption of telemedicine technology by
health care organizations: An exploratory study. Journal of Organizational Computing and
Electronic Commerce. https://doi.org/10.1207/S15327744JOCE1203 01

Huang, M. (2012). Key user knowledge, attitude and IT performance: The moderating effect of
organizational culture. Procedia Engineering. https://doi.org/10.1016/j.proeng.2012.01.220

Idowu, P., Adagunodo, E., Idowu, A., Aderounmu, G., & Ogunbodede, E. (2005). Electronic
referral system for hospitals in Nigeria. Ife Journal of Science.
https://doi.org/10.4314/ijs.v612.32143

Jayasinghe, D., Crowder, R. M., & Wills, G. (2016). Model for the Adoption of Telemedicine
in Sri Lanka. SAGE Open. https://doi.org/10.1177/2158244016668565

Jennett, P., Yeo, M., Pauls, M., & Graham, J. (2003). Organizational readiness for telemedicine:
implications for success and failure. Journal of Telemedicine and Telecare.
https://doi.org/10.1258/135763303322596183

Ketikidis, P., Dimitrovski, T., Lazuras, L., & Bath, P. A. (2012). Acceptance of health
information technology in health professionals: An application of the revised
technology acceptance model. Health Informatics Journal.
https://doi1.org/10.1177/1460458211435425

Kiberu, V. M., Scott, R. E., & Mars, M. (2019). Assessment of health provider readiness for
telemedicine services in Uganda. Health Information Management Journal, 48(1), 33—
41. https://doi.org/10.1177/1833358317749369

Knowledge and perception of health workers towards tele-medicine application in a new
teaching hospital in Lagos. (2007). Scientific Research and Essays.

Levy, S., & Strachan, N. (2013). Child and adolescent mental health service providers’
perceptions of using telehealth. Mental Health Practice.
https://doi.org/10.7748/mhp2013.09.17.1.28.e810

Meher, S. K., Tyagi, R. S., & Chaudhry, T. (2009). Awareness and attitudes to telemedicine
among doctors and patients in India. Journal of Telemedicine and Telecare.
https://doi.org/10.1258/jtt.2009.003011

Moore, M. B. (1996). Acceptance of information technology by health care professionals.
Proceedings of the Symposium on Computers and the Quality of Life, CQL.
https://doi.org/10.1145/238339.238358

Portnoy, J., Waller, M., & Elliott, T. (2020). Telemedicine in the Era of COVID-19. In Journal
of Allergy and Clinical Immunology: In Practice.
https://doi.org/10.1016/j.jaip.2020.03.008

Presseau, J., Sniehotta, F. F., Francis, J. J., & Campbell, N. C. (2009). Multiple goals and time
constraints: Perceived impact on physicians’ performance of evidence-based
behaviours. Implementation Science. https://doi.org/10.1186/1748-5908-4-77

Robinson, S., Pope, D., & Holyoak, L. (2013). Can we meet their expectations? Experiences and
perceptions of feedback in first year undergraduate students. Assessment and Evaluation in

Res Militaris, vol.12, n°2, Summer-Autumn 2022 7506



WffURES MILITARTS Social Science Journal

Higher Education, 38(3), 260-272. https://doi.org/10.1080/02602938.2011.629291

Rockwell, K. L., & Gilroy, A. S. (2020). Incorporating telemedicine as part of COVID-19
outbreak response systems. In American Journal of Managed Care.
https://doi.org/10.37765/ajmc.2020.42784

Saigi-Rubid, F., Torrent-Sellens, J., & Jiménez-Zarco, A. (2014). Drivers of telemedicine use:
Comparative evidence from samples of Spanish, Colombian and Bolivian physicians.
Implementation Science. https://doi.org/10.1186/s13012-014-0128-6

Sauers-Ford, H. S., Hamline, M. Y., Gosdin, M. M., Kair, L. R., Weinberg, G. M., Marcin, J.
P., & Rosenthal, J. L. (2019). Acceptability, Usability, and Effectiveness: A Qualitative
Study Evaluating a Pediatric Telemedicine Program. Academic Emergency Medicine.
https://doi.org/10.1111/acem.13763

Shahpori, R., Hebert, M., Kushniruk, A., & Zuege, D. (2011). Telemedicine in the intensive
care unit environment-A survey of the attitudes and perspectives of critical care
clinicians. Journal of Critical Care. https://doi.org/10.1016/j.jcrc.2010.07.013

Shiferaw, F., & Zolfo, M. (2012). The role of information communication technology (ICT)
towards universal health coverage: The first steps of a telemedicine project in Ethiopia.
Global Health Action. https://doi.org/10.3402/gha.v510.15638

Siwicki, B. (2020). Telemedicine during COVID-19: Benefits, limitations, burdens, adaptation
| Healthcare IT News. Healthcare IT News.

Smith, A. C., Thomas, E., Snoswell, C. L., Haydon, H., Mehrotra, A., Clemensen, J., & Caffery,
L. J. (2020). Telehealth for global emergencies: Implications for coronavirus disease
2019 (COVID-19). Journal of Telemedicine and Telecare.
https://doi.org/10.1177/1357633X20916567

Wade, V. A., Eliott, J. A., & Hiller, J. E. (2014). Clinician acceptance is the key factor for
sustainable telehealth services. Qualitative Health Research.
https://doi.org/10.1177/1049732314528809

Ward, R., Stevens, C., Brentnall, P., & Briddon, J. (2008). The attitudes of health care staff to
information technology: A comprehensive review of the research literature. Health
Information and Libraries Journal. https://doi.org/10.1111/;.1471-1842.2008.00777.x

Whitten, P., Holtz, B., & Nguyen, L. (2010). Keys to a successful and sustainable telemedicine
program. International Journal of Technology Assessment in Health Care.
https://doi.org/10.1017/S026646231000005X

WHO (World Health Organization), & R&D Blueprint. (2020). COVID 19 Public Health
Emergency of International Concern | Global research and innovation forum: towards
a reserach roadmap. In WHO (World Health Organization).

Zayapragassarazan, Z., & Kumar, S. (2016). Awareness, knowledge, attitude and skills of
telemedicine among health professional faculty working in teaching hospitals. Journal
of Clinical and Diagnostic Research. https://doi.org/10.7860/JCDR/2016/19080.7431

Res Militaris, vol.12, n°2, Summer-Autumn 2022 7507



