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Publication rules and regulations

Publication rules and regulations

First: Research Terms:

1.

The research submitted for publication should be within the
framework of what the journal is interested in publishing (libraries,
information technology and documents) and an authentic add to
human knowledge, while adhering to the sound scientific research
methodology known internationally, with impartiality and objectivity
in the presentation.

The journal publishes research written in one of the Arabic or English
languages that has not previously been published and has not been
sent to any other journal.

The number of research pages shall not exceed (40) pages (A4),
including the Arabic and English abstracts, and references. They shall
be typed and corrected linguistically.

The research data is written in both Arabic and English and that
includes (the title of the research, the name of the researcher, the
general and exact specialization, and contact information).

The number of words of the abstract does not exceed (250) words,
and it includes (the subject of the research, its objectives, its
methodology, the most important results, the most important
recommendations) edited thoroughly.

Each extract (Arabic/English) is followed by (keywords) that
accurately express the subject of the research and the main issues
addressed, provided that they do not exceed (6) words.

The page margins are (3 cm) from (top, bottom, right, and left), the
line spacing is single.

The (Traditional Arabic) font for the Arabic language is used in size
(16) white for the text and black for titles, size (13) white for footnote
and abstract, size (10) white for tables and figures, and black for the
header of tables and commentary.

The font (Times New Roman) is used for the English language in size
(11) white for the text and black for titles, size (9) white for footnote
and abstract, size (8) white for tables and figures, and black for the
header of tables and commentary.
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Second: Research Elements:
The researcher organizes his research according to the requirements
of the (scientific research method) as follows:

An introduction that includes (the subject of the research, its problem,
its limits, its objectives, its methodology, its procedures, and the
research plan).

Previous studies - if any - and the researcher’s scientific additions.
Coherently dividing the research into sections according to the
(research plan).

Presenting a specific idea in each section that forms part of the central
idea of the research.

The research is written in an elaborate scientific formulation, free
from linguistic and grammatical errors, with accuracy in
documentation.

A Conclusion which includes the most important (findings), and
(recommendations).

Third: Research Documentation:

L.

Documenting the footnote shall be by mentioning (the title of the
book, the name of the author, and the part/page) according to the
applicable scientific method of the documentation. The researcher
documents the references at the end of the research according to the
following:

If the reference is (a book): (the title of the book. The last
name of the author, the first name and other names. The
name of the investigator - if any. The statement of the
edition, the city of publication: the name of the publisher,
the year of publication). Example: The Correct Collector.
Al-Tirmidhi, Abu Issa Muhammad. Investigation: Ahmed
Muhammad Shaker, and others. 2nd ed., Beirut: Heritage
Revival House, 2004 AD.

If the reference is (a scientific thesis that has not been
printed): (the thesis title. The researcher’s last name, then
the first name and other names. The type of thesis
(Master’s/PhD), then the place: the name of the college,




Publication rules and regulations

then the name of the university, and the year). Example:
Yaqoub bin Siba Al-Sadosi, his Effects and his Approach
to Jarh and Tadeel. Al-Mutairi, Ali bin Abdullah. Master's
Thesis, Saudi Arabia, College of Education, King Saud
University, 1418 AH.

If the reference is (an article from a journal): (the article
title. The author’s last name, the first name and other
names. The journal's name, place, volume number, (issue
number), year of publication, page from p. to p.). Example:
Imam Affan bin Muslim Al-Saffar and his Approach to
Receiving, Performing and Criticizing. Al-Mutairi, Ali bin
Abdullah. Qassim University Journal, Vol. (3), (1), 1431
AH, pp. (35-85).

2. Adding some abbreviations if there is no indication for them in the
reference data, and they are as follows:

Without a place of publication — NP
Without the name of the publisher - NP
Without the edition number - NE
- No Publication Date — ND
3. The documentation system adopted in the journal for foreign
references is the (University of Chicago) system.
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Abstract:

Study aimed to clarify the relationship between change in libraries
and its impact on the human resources, qualifying it and enabling it
to perform new tasks in the age of knowledge, by studying the
concepts of HR development and changing the HR in libraries, and
identifying areas of change and HR development, as well as the main
tools to bring about this change.

In addition to presenting a future vision for preparing qualifying
content to enable the HR in libraries to focus on the axis of post
change through a proposed multi-stage training program that can be
presented as an integrated program or in the form of separate
programs or training courses.

Study ended with some important results as the gap between
academic study in the universities and actual requirements for the
market, there is no interest in developing and implementing training
plans for HR in the libraries, lack of studies that deal with change in
HR in libraries in general and most studies focus on specific
categories like academic libraries staff.

Study raised some recommendations, to continue updating
curriculums and courses in Arab universities that teach library and
information science in line with technical progress, paying attention
to develop and implement training plans concerned with refining and
building HR through annual training plans that are compatible with
work requirements and studying the competencies of the HR, study
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the proposed program to prepare future leaders in the library sector
and implement or amend.
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Abstract:

The study aimed to identify the requirements of the process of
converting university libraries in Jordan to digital libraries, and to examine
the challenges from the point of view of their managers. The study
adopted the qualitative approach. Direct personal interviews were
conducted with the directors of public and private university libraries in
Jordan, numbering (20) directors. The results showed that an adequate
budget and continuous financial support from the university
administration, followed by the support of senior management and its
commitment to adopt this transformation, then the existence of an
appropriate infrastructure for using the digital system, and the availability
of trained and qualified human cadres to deal with digital libraries, with
the provision of equipment, electronic devices and software, are the most
important requirements for the process of converting university libraries to
digital libraries. The results also showed that the most prominent
challenges that may face the process of converting university libraries to
digital libraries are: the lack of material resources (budget) allocated for
digitization in the library, followed by the lack of specialized human
cadres, lack of access to the necessary training for digitization and its
methods, the weakness of the technological infrastructure available in the
library, the lack of hardware and software for digitization processes,
followed by problems related to intellectual property rights for digital
content
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Keywords:
Challenges; Requirements; Digital Libraries; Digital Transformation;
University Libraries; Jordan
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Abstract:

The Noble Qur’an Library at the King Abdulaziz Endowment
Libraries Complex in Medina is considered one of the most important
libraries of the Islamic heritage of manuscript Qur’ans in the world.
The library contains a rare collection of manuscripts of the Noble
Qur’an in various styles and sizes. The library includes a collection
of about “1963” original Qur’ans from Rare handwritten copies of the
Holy Quran. The study seeks to find out the methods and technical
procedures taken in the field of documenting, indexing and
classifying the Qur’an in the Holy Qur’an Library at the King Abdul
Aziz Complex for Endowment Libraries. The study relied on the
descriptive and analytical approach to the case of indexing and
classification and to highlight the technical processes of the holdings
of the Holy Qur’an Library at the King Abdul Aziz Complex for
Endowment Libraries. The study resulted in About many results, the
most important of which is that from examining the date of copying
or endowment of the Noble Qur’ans in the library, it was noted that
most of them are concentrated in the twelfth and thirteenth centuries
AH. The number of Noble Qur’ans dated whether by date of copying
in the twelfth century AH is estimated at 111 Qur’ans, with a ratio of
5.65. % of the total Qur’an. Through its applied aspect, the study was
also able to achieve important results by developing a new indexing
style used for the first time, adopted by the Digitization and Indexing
Center at the King Abdul Aziz Complex for Endowment Libraries to
index this type of manuscripts of the Qur’an. The study also
concluded that the Academy should work to circulate the cataloging
model used to index the manuscripts of the Qur’an, to apply it in
libraries and places where there are manuscripts of the Qur’an, to
ensure the unification of the indexing process and the ease of issuing
a unified index for them.
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Abstract:

The The green library is a new concept and it is gaining popularity
among the library professionals. The present study highlights the
conditions of environment, efforts of leading organizations towards
an eco-friendgy earth, green library standards, the role of librarians,
and why establishing green library? Elements of green library and
initiatives in the world are prsesnted. The overview of the role of
green librarain supporting green library was mentioned. The study
discusses the importance of green library now and then ( future). The
study also presented some barriers and challenges towards building a
green library. The library research method was used. The study
concluded with some results from the analysis of related literature as
well as a number of recommendations such as building GL in Arab
cities for environmental conservation,and trasorming traditional

libraries into green libraries.
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Abstract:

Throughout this decade, the Saudi Health Ministry has
changed noticeably. There have been several aspects that have played
crucial roles in such advancement. For instance, COVID-19 is
considered a very recent crisis that has influenced nearly every facet
of life. Among these advancements in the ministry is the reliance on
technology for every need, especially to address health concerns. This
use of technology in accessing healthcare has increased to facilitate
consultations with doctors and healthcare professionals and access
medical services remotely. A review of the literature showed an
absence of literature on this issue in the Saudi context. This research
gap prompted the study reported in this paper.

This study aimed to better understand the perception of
patients towards the various services and programs offered by the
Ministry of Health in Saudi Arabia during the current COVID period
and their views about its extension beyond the COVID period as a
future outlook.

A survey that was distributed to Saudi Arabian citizens who
used to deal with the services provided by the Ministry of Health in
Saudi Arabia, yielded 382 valid responses for statistical analysis. The
survey contained three demographic items and 14 items related to
telehealth. The response data were analyzed for descriptive statistics
and Radial Basis Function (RBF) modelling.

The results showed that awareness and usage of the Health
Ministry's services and programs for Saudi patients were low even
among the more highly educated people. The low level of such
perceptions also led to low levels of perception on the future outlook
for telehealth in the country beyond the pandemic period. RBF
modelling helped to identify awareness, using telehealth, education
level, gender, and age as predictors in decreasing order of importance.
The results have been explained in terms of traditional Saudi culture
affecting the educational system and thus being ineffective in
enhancing the perception of telehealth and the age effect, although its
predictive importance was quite low.

Some remedial steps have been suggested for the Saudi
government to enhance the use of self-management of chronic
illnesses by patients and the goals set for the Saudi Vision 2030 under
implementation since 2016.

AN/ algs0 (¢) aaall — (¢) alaall



Saudi Health Ministry

e ladl) LS
AV A g d a5 b ) 5SS e Bl (s N s
A ) gl S sleidl

Keywords:
Patient perception, telehealth, online technology, radial basis
function modelling, Saudi Arabia

Introduction:

Throughout the Covid pandemic, there has been
unprecedented stress on healthcare systems and especially on hospital
resources. In this context, there has been an increasing reliance on
online resources to help ease this stress and provide non-urgent care
online, increasing the use of technology. In the context of Saudi
Arabia, this provides an opportunity to assess the country's existing
health-related services and programs that are offered remotely. This
is especially pertinent as the country moves towards achieving its
Vision 2030, of which the Digital Health Strategy forms an integral
part (Noor, 2019).

Most of the existing research focuses on the international
context and how patients feel about all the shifts towards telehealth,
whether they accept telehealth as the solution for the current problems
and whether they would prefer to continue using telehealth facilities
in future to help reduce resource pressure on hospitals. However,
none of these have been done in the Saudi context. This small study
on awareness, use and future outlook of telehealth by Saudi patients
addresses this research gap.

Therefore, this study aimed to better understand the

perception of patients towards telehealth services during the current
COVID period and their views about its extension beyond the
COVID period as an outlook.
The sections below deal with a review of the research work on this
topic, the methodology used for the collection and analysis of data,
results obtained from the collected and analyzed data, discussions,
and conclusions. At the end of the conclusion, some useful

H1 servicesand Programs Provided Remotely by the
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suggestions to the Saudi government have been given based on the
findings of this study.

Literature Review

A survey of 760 Spanish physicians by Ruiz Morilla, Sans,
Casasa, and Giménez (2017) showed that they were convinced about
the usefulness of e-health, especially, those with some experience
with it, and thought that the benefits outweigh any shortcomings.
They demanded projects to train them properly in the technology and
their abilities.

SEM analysis of the survey data from 449 subjects (65
doctors and 385 nurses) by Kim, Lee, Hwang, and Yoo (2015)
showed that a newly suggested EMR model met model fitness
standards, and the intention of the participants to use it was especially
high due to the influences of Performance Expectancy on Attitude
and Attitude. The actual usage log analyses showed that both the
doctors and nurses used the menus to view the inpatient lists, alerts,
and patient clinical data with high frequency. The doctors frequently
retrieved laboratory results, and the nurses frequently retrieved
nursing notes and used the menu for their nursing work.

Factors affecting nurse-user acceptance of hospital health
information systems (HISs) based on the Unified Theory of
Acceptance and Use of Technology (UTAUT) were investigated at
the Shiraz University of Medical Sciences teaching hospitals. The
data on 303 nurses were analysed using LISREL path confirmatory
modelling. The behavioral intention (BI) of the nurses to use hospital
information systems was predicted by Performance Expectancy (PE),
Effort Expectancy (EE), Social Influence (SI), and Facilitating
Conditions (FC). These antecedents explained the variance in nurses’
intention to use hospital information systems (Sharifian, Askarian,
Nematolahi, & Farhadi, 2014).

In a qualitative study using semi-structured interviews with
38 adolescents (mean age 15.2 years), three main reasons were given
by them for using technology. They were to gather information,
information and experience sharing, and to track behaviors and health
goals. To use technology with their providers, to get answers to
questions by visiting the providers, for greater access to providers to
build relationships and rapport, and to share data on behaviors
between visits. They did not prefer social media for these purposes
due to privacy and security concerns (Radovic, McCarty, Katzman,
& Richardson, 2018).
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The objective of the study by Lee, et al. (2014) was to explore
the attitudes and preferences of older adults on warfarin therapy about
the use of mHealth technology and health games to gain skills for
self-management. Four focus groups and interviews with 11 adults
over 60 years and two family caregivers were done. The participants
expressed that mheath technology may be useful to support their self-
management of the disease. They wanted their families to support the
use of health technology devices. They expressed concerns and
challenges to using health technology and health games and provided
suggestions to make mHealth technology and health games elder-
friendly.

Although most out of the US 64 mental health veterans
surveyed were using cell phones and internet-capable devices, they
preferred to use computers rather than cell phones (Miller, Keith
Mclnnes, Stolzmann, & Bauer, 2016).

Based on the results of a scoping review of 11 papers,
Zonneveld, Patomella, Asaba, and Guidetti (2020) noted that
participation in daily life improved when people with disabilities used
teleconferencing and telephones.

A Triangle Model was proposed by Ancker, Kern,
Abramson, and Kaushal (2012) to evaluate the effect of health
information technology on healthcare quality and safety. It consisted
of structure-level and process-level predictors. The former included
the technology itself, the provider using the technology, the
organizational setting, and the patient population. The latter included
usage of the technology, organizational support for and customization
of the technology, and organizational policies and procedures about
quality and safety. The variables to be measured have also been
specified but with flexibility for qualitative and quantitative data. The
model can be used for many health IT applications.

Recognising the right of patients to access his/her health
records affects their secrecy, security, safe handling and privacy of
the person. Various regulations and laws exist in many countries to
address these issues at least partly. An elaborate discussion on these
points with much data from various sources, was done by Patel and
Johnson (2018).

Related Saudi studies

The Ministry of Health’s (MoH) adoption of a Digital
Health or e-health Strategy has highlighted the recognition of the
need to adopt technology to overhaul the country's healthcare system
(Noor, 2019). This is especially important in the current context of

H1 servicesand Programs Provided Remotely by the
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COVID-19, as the pandemic has shown the role that technology can
play in easing some of the stress that healthcare systems face across
the world. Noor (2019) explains that it is crucial for the MoH’s
initiatives to consider the existing patient data as well as the needs of
future data that will be collected and to build systems accordingly.

Alsulame, Khalifa and Househ (2015) elaborate that
'among the different eHealth applications, such as the Electronic
Medical Record (EMR), Electronic Health Record (EHR), Picture
Archiving and Communication Systems (PACS), Telemedicine and
many other technologies, the EMR has been increasingly adopted by
Saudi' hospitals (Alsulame, Khalifa & Househ, 2015). In addition to
this, Noor (2019) found that there is increasing recognition of the
various technological avenues through which healthcare can be
accessed. This includes the use of websites (44%), social media
(41%) as well as wearable technology (14%) to manage one's health
in the country. While comparing in-person visits with online
consultations, Al Kuwaiti, et al., (2018) found that 65% of the
patients preferred in-person consultations.

The MoH introduced approximately 40 new initiatives in
2020 under the National Transformation Program of NTP to
transform the health system and accelerate the progress being made
towards achieving Saudi Vision 2030 (Taibah, Arlikatti & Delgrosso,
2020). These include Mawid, an application that aids in booking
appointments for patients.

About EHR, the MoH has initiated the Saudi Health
Information Exchange or HIE, which monitors patients remotely
(Taibah, Arlikatti & Delgrosso, 2020). Next, EHR, the country has
its iIEHR, introduced to provide hospitals and emergency rooms with
easy access to patients' medical information. E-learning for medical
professionals has also been initiated by SAHI or the Saudi
Association for Health Information. This facility is especially useful
for those medical professionals who are practising in rural areas and
wish to access online training.

In addition to the above, Alharbi, Alzuwaed and Qasem
(2021) evaluated one of the e-health applications launched in the
country in 2018, Sneha. This application was intended to promote
virtual consultations with doctors via smartphones. In the first year,
1.4 million virtual consultations were conducted. Their research
highlighted that there is potential for such applications to address
some of the shortcomings of the existing healthcare system — such as
long wait times — while also playing a role in reducing patient
expenses. However, 26% of those surveyed in this study reported
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facing technical issues while using the application. What was more
alarming, perhaps, was that 43% of those surveyed weren't aware of
the application, highlighting the need for awareness generation in this
area.

Wasfaty is another application that seeks to assist
pharmacies in filling regular and recurring prescriptions (MoH,
2021). Qareboon is another key initiative that merges technology and
mental health. Through this application, mental health counselling is
provided via texts.

One of the crucial and cutting-edge advancements that the
MoH has initiated is seen with the introduction of Tawakkalna.
Launched to ensure the safety of citizens during COVID-19, this
application acts as an immunity passport service which consists of
one's vaccination details. In addition to this, it allows for the
automation of transactions to limit contact. This application also has
the facility to book COVID-19 vaccine appointments for those
eligible. This is a key innovation from the country as it has also been
recently approved and accepted as proof of vaccination across the
world, the first one to obtain such international approval.

Study Problem

Despite the progress made in online programs and
applications, several barriers limit their success. E-health insurance
is one of the aspects that has been studied by Alatawy (2017), who
found barriers such as the lack of health information systems or HIT
in the country along with a lack of awareness among the people about
the MoH's e-health initiatives. Alsulame, Khalifa and Househ (2015)
add privacy and confidentiality concerns as being another barrier.
Almuayqil et al (2015) add the lack of training and computer skills of
the healthcare providers as another barrier. They contend that there is
a need for training medical professionals to become more
comfortable with using technology so that they may provide care to
patients virtually. This is also linked with slow networks and the need
for maintenance of online systems.

Comparing the papers from other countries and Saudi
Arabia, the breadth and depth of papers from other countries are high.
Saudi Arabia is only beginning to research the implementation of
healthcare technologies. Thus, this is the opportune time for the study
reported in this paper.

Study terms and their definitions
The main study terms are RBF (elaborated below), Patient
perception, telehealth, and online technology.

H1 servicesand Programs Provided Remotely by the
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Patient perceptions- Impression of a patient on observing or
experiencing some healthcare issue. Here, the issue is the healthcare
technologies offered and experienced by the patient.

Telehealth- Telehealth is the use of digital information and
communication technologies to access health care services remotely
and manage your health care. Technologies can include computers
and mobile devices, such as tablets and smartphones (Mayo Clinic).

Online technology- Online technology denotes devices and services
connected to the internet that afford flexible communication and
connectivity for the user. Nevertheless, sometimes the conjunction
‘and’ is used between ‘online’ and ‘digital’ to include the reference
to devices or experiences that do not afford or imply a connection to
the internet IGI Global).

Programs and services provided online-

1) Google services- consists of docs, calendar, translate, Gmail,
Google Maps and YouTube. Docs is a collection of free
services, including a word processor, spreadsheet,
presentation service, online forms, drawings, and more. Each
of these services can also be viewed and edited by multiple
users. Calendar is an online calendar. Translate facilitates
translation from one language to another among 50
languages. Gmail is a free e-mail service usable by all. Maps
provide updated locations and routes to target destinations.
YouTube allows the sharing and viewing of videos.

2) Rescue time- tracks the time spent on a task using the

internet.

3) WOT is an online security application alerting on unsafe
sites.

4) Dropbox- Stores and allows the sharing of files of many
different types.

5) Grammarly- These check for misspellings, commonly
confused words, plagiarism, grammar errors, and

punctuation, and suggest alternative synonyms.
6) Flickr helps to explore, store, and share photos.
7) Skype allows video or phone calls with other Skype users.
8) Pixlr is an online image editor, effects editor, image markup,
and color editor done through the internet browser.
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9) Wikipedia is an online encyclopedia generated using millions
of different contributors around the world. It contains over
3.5 million different English articles on almost every topic
imaginable and millions of other topics in other languages.

10) Paypal facilitates financial transactions without the need for
a debit or credit card.

Radial Basis Function (RBF) modelling

As this study uses Radial Basis Function (RBF) modelling,
some research works done on this method are discussed here. Radial
basis function modelling was combined with a novel Adaptive
Dimensional Biogeography-Based Optimization (ADBBO) and
validated by publicly available NASA data in the case of software
development by Kumudha and Venkatesan (2016). In COVID-
related research works, five models, including a linear support vector
machine (SVM) with radial basis function (RBF) kernel, were tested
for prediction of patient mortality by An et al. (2020) in Korea. The
SVM-RBF combination did not perform well. In an Indian study,
Probabilistic Neural Network (PNN), Radial Basis Function Neural
Network (RBFNN), and Generalised Regression Neural Network
(GRNN) were compared to develop the COVID-19 Mortality Rate
Prediction (MRP) by Dhamodharavadhani, Rathipriya, and
Chatterjee (2020). PNN and RBFNN-based MRP models performed
better than the other models. However, in an extension of this work,
Dhamodharavadhani and Rathipriya (2021) did not get superior
performance for the RBFF model for the prediction of COVID
mortality. Deaths were used as dependent variables, confirmed cases
were used as independent variables and sigma (o) is a hyperparameter
whose value is used to constrain the learning process of the above
models with minimum Root Mean Squared Error (RMSE).

In the studies of Melotte and Kejriwal (2021), except when
sentiment is included, Covid vaccine hesitancy among people was
best predicted by SVR with RBF kernel, even the most optimistic
baselines across all 3 representations (text only, text and hashtags,
and hybrid) even beyond zip code level in US regions. SVR-RBF
performed worse when the text and hashtags representation were
used, the sentiment was included, and all zip code-level features were
excluded.

A GPR kernel combining linear, cosine, and RBF was
found to be better than an autoregressive (AR) model for a 4-hour

H1 servicesand Programs Provided Remotely by the
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ahead prediction of patient flow escalation levels to allow for early
operational decisions in a Canadian COVID care hospital (Drysdale,
Singh, & Goldenberg, 2020).

Thus, RBF has been successfully used for predictive
modelling in the case of both non-covid and covid-related
applications. However, no work on patient perceptions or in the Saudi
context was seen. These two research gaps are addressed in this study.
It is in this context that understanding the perception of patients
towards such initiatives becomes crucial. The next section will
highlight the methodology adopted to do so.

Methodology

The researcher used a quantitative survey approach for
conducting this research study. The population for this study was the
general population of Saudi Arabia (specifically, Riyadh). The
researcher added a consent form to the beginning of the survey and
indicated that the participation is completely voluntary, and
participants have the right to withdraw at any time.

The survey was designed using inputs from the literature
and in consultation with experts. The survey originally prepared in
English was translated into Arabic for the convenience of potential
participants.

This survey consisted of 3 items of demographic
information: age, gender, and the highest education of the participants
as well as 14 items about telehealth. Of these, three were on telehealth
awareness, seven on using telehealth and four on the future outlook
for telehealth.

After gathering the required permissions, the survey was
uploaded onto an online surveying tool and was then sent through
social media applications to the participants. From this, 382 responses
were obtained. All ethical requirements were fully complied with.

In data analysis, descriptive statistics and radial basis
function models were used to identify the predictors for a best-fitting
model. A radial basis function model was fit to the data. The future
outlook about telehealth was used as the dependent output variable.
The continuous independent input variables were telehealth
awareness, using telehealth and age. The categorical independent
input variables were gender and highest education. About 70% of the
data was used for training the model and the rest for testing and
arriving at the most suitable model.
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The descriptive statistics showing minimum, maximum,

mean, and standard deviation values for the age of survey participants
have been presented in Table 1.

Table 1. Descriptive Statistics for the age of survey participants.

N

Minimum

Maximum

Mean

Std. Deviation

Age

382

27

73

5433

14.66

The range of age was 27 to 73 years, and the mean age was
54.33 years for the survey participants of this study. The standard
deviation was 14.66.

The number of female and male participants and their percentages are
given in Table 2.

Table 2. Gender frequencies of survey participants.

Cumulative Per

Frequency Per cent Valid Per cent
cent
Female 175 45.8 45.8 45.8
Valid Male 207 54.2 54.2 100.0
Total 382 100.0 100.0

Out of 382 participants, 175 (45.8%) were females and 207 (54.2%)

were males.
The highest education of the survey participants is presented below
in Table 3.
Table 3. Highest education of survey participants.
Frequency Per cent Valid Per cent Cumulative
Per cent
School 172 45 45 45
Graduate 131 34.3 343 73.6
Valid Postgraduate 79 20.7 20.7 100.0
Total 382 100.0 100.0
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Out of 382 participants, 210 (55%) were college-educated
and the remaining 172 (45%) had completed schooling only.

Survey Reliability Analysis

The reliability of the 14 survey items about telehealth was
tested using Cronbach’s alpha. The value was 0.962, well above the
normally acceptable minimum value of 0.7 (Table 4). This indicated
that the items reliably measured what they were intended to measure.

Table 4. Reliability Statistics.

Cronbach's Alpha

N of Items

0.962

14
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Survey Item Responses

The descriptive statistics of survey responses indicating
minimum, maximum, mean and standard deviation have been
provided below in Table 5.

Table 5. Descriptive Statistics of responses of participants on the 14 items related to telehealth.

Std.
N Minimum Maximum Mean Devi
ation
Telehealth Awareness
I have a fair awareness of
technology  being used for 382 1 5 327 1.06
healthcare.
I feel comfortable with using
technology (such as smartphones 382 1 5 332 1.12
and tablets).
I am interested in new
technologies being wused in 382 1 5 2.97 1.04

healthcare

Using Telehealth

I feel comfortable with using
technology when it comes to my
health or medical needs (such as 382 1 5 3.18 1.04
booking an appointment through

an app or comm
I had a good experience while

. . 382 1 5 3.02 1.25
booking my appointment
I have a ) good experience 332 1 5 297 117
consulting my doctor online
I feel comfortable with using
technology to keep a record of my 382 1 5 .84 114

health (such as to monitor my
blood sugar levels)

I feel I can use an app for health
advice rather than physically go 382 1 5 2.98 0.97
see a doctor

I feel I can use an app to check my
symptoms

I feel I can trust the information I
receive from a healthcare app

382 1 5 2.71 1.17

382 1 5 3.34 1.07

Future Outlook

I feel T can use telemedicine after

. 382 1 5 3.07 1.03

the current pandemic.

I feel I can monitor my healthcare
through apps and other health 382 1 5 2.83 1.13

devices

I am satisfied to recommend my
medical or health app to a 382 1 5 3.17 0.96

friend/colleague/family member
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I am satisfied with the overall

for healthcare.

experience of using technology 382 1 5 3.26 1.

14

All means were within the high and neutral to agreement
range of (2-3.4) rating scales. Mean values above 2.7 can be
considered as nearer to agreement (relatively more positive
perception) to the questions offered to the participants for rating.
Then, the following items will be nearer to agreement indicating a
relatively more positive perception.

1. Experience when booking appointments-3.02.

2. Comfort in the use of technology to maintain health records
(for example, monitoring of blood sugar levels)- 2.84.

3. Likelihood of using telehealth advice as opposed to an in-
person consultation with a physician- 2.98.

4. Likelihood of trusting the information received from
telehealth app-3.34.

5. Likelihood of monitoring healthcare through telehealth apps
and other healthcare devices-2.83

Variable Scoring

Three scores were calculated using the survey items as
averages of the items belonging to a cluster of questions. The
summary statistics for these scores are provided below in Table 6.

Table 6. Descriptive Statistics for variable scoring.
N Minimum Maximum Mean S.td'.
Deviation
Telehealth 382 1.00 5.00 3.18 0.93
Awareness
Using Telehealth 382 1.00 5.00 3.00 0.97
Future Outlook 382 1.00 5.00 3.08 1.02

The range of responses was full for awareness and slightly
narrow for the other two variables. Means and standard deviations
were comparable.

Predicting Future Outlook about Telehealth

As was described in the Methodology section, radial basis
function modelling was done to identify the predictors of future
outlook using the other variables as independent variables. The
results are provided in Tables 7 to 10 and Fig 1 and 2.
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The survey response data were divided into two parts 271
(70.9%) participants and 111 (29.1%) participants for training and
testing, respectively, as shown in Table 7.

Table 7. Case Processing Summary.
N Per cent
Training 271 70.9
Sample
Testing 111 29.1
Valid 382 100.0
Excluded 0
Total 382
Table 8. Network Information.
Factors 1 Gender
2 Highest Education
c ot 1 Telehealth Awareness
Ovariates 2 Using Telehealth
Input Layer
3 Age
Number of Units 8
Rescaling Method for Covariates Standardized
Number of Unit: 7
Hidden Layer l,lm ‘er ° n1‘s
Activation Function SoftMax
Dependent Variables | 1 Future Outlook
Number of Units 1
Rescaling Method for Scale .
Output Layer Dependents Standardized
Activation Function Identity
Error Function Sum of Squares
a. Determined by the testing data criterion: The "best" number of hidden units is the one that
yields the smallest error in the testing data.
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Hidden layer activation function: Softmax
Output layer activation function: Identity

Figure 1 Radial basis function model for this study.
Table 9. Model Summary.

Sum of Squares Error 11.716
Tral Relative Error 0.157
e 0:00:00
Training Time ’ 1i ’
Test Sum of Squares Error 6.126°
e Relative Error 0.245

Dependent Variable: Future Outlook

a. The number of hidden units is determined by the testing data criterion: The "best"
number of hidden units is the one that yields the smallest error in the testing data.

Table 10. Independent Variable Importance.

Importance Normalized Importance
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Gender 0.034 7.8%
Highest Education 0.074 16.7%
Telehealth Awareness 0.443 100.0%
Using Telehealth 0.422 95.2%
Age 0.026 5.9%

Normalized Importance
0% 20% 40% 60% 80% 100%
1 1 1 1 1

TelehealthAwareness—]

UsingTelehealth

Education-|

Gender]

Age_]
T T T T

00 0.1 02 03 04

Importance

Figure 2 depicts the relative importance of independent variables for
predicting the future outlook for telehealth in Saudi Arabia.

The best model had a testing sum of squares of error of
6.126. The results of all the above tables and figures show that the
two significant predictors of the future outlook of telehealth are
awareness and using it with 100% and 95.2% relative importance,
respectively. The importance of higher education is 16.7%. However,
the importance of gender and age are less than 10% and may not
seriously affect a prediction equation.
Discussion

In this study, mean responses for patient perceptions on
telehealth awareness, using telehealth and future scope were in the
range of neutral to agreement, although a few completely negative

H1 servicesand Programs Provided Remotely by the
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and complete agreement responses could have been obtained. The
RBF modelling helped to obtain telehealth awareness, using
telehealth, highest education, gender, and age as predictors of the
outlook for telehealth in Saudi Arabia in the declining order of
importance. However, the contribution of gender and age to the
modelling equation cannot be significantly high. Hence, the
remaining three variables, namely, awareness, using telehealth and
higher education could be considered as the variables for a good
modelling equation with sufficient precision and sensitivity.

The response means of all survey questions was noted as
being between neutral and agreement indicating some hesitation
towards the positive perception of telemedicine. There is reason to
argue that these responses translate to lower levels of perceptions on
all survey items. Thus, the Saudi patient perceptions of awareness of
telehealth were lower. The comfort level of using technology for
digital devices, addressing medical needs and keeping own health
records was low. The interest in using digital technologies was low.
The participants found it less easy to get appointments with doctors
using telehealth. Experience in online consultations was found to be
less convenient. All these low levels of perceptions led to lower
tendencies in opting for using telehealth compared to in-person
consultations or checking symptoms on one's own. There was also
less trust in the information received from telehealth.

The low levels of perception on the future outlook for
telehealth in Australia beyond the current period would have been
caused by the levels of perceptions as the response means for the five
items regarding the future scope were also found to be between 2 and
3, thereby exhibiting the same hesitation. Low levels of perceptions
about the current use of telehealth resulted in the hesitancy of patients
to continue to use telemedicine after the pandemic. This shows their
readiness to revert to opting for in-person consultations after the
current restrictions are eased. It also meant that there may be an
unwillingness to try and utilize telehealth applications to monitor
their health. A poor experience of a lower level of satisfaction is a
sufficient reason that would prevent patients from recommending
such technology to their families, friends, or colleagues. This
highlights the need for adequate training and capacity building of
medical staff to navigate telemedicine in a manner that makes the
experience pleasant for the patients. There is also a need to manage
the expectations of patients so that they know what to expect while
using such tools (Lieneck, et al., 2020).
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Two probable factors can explain the findings. One is the
medium level of modern technological education in the country and
the other is age. Out of 382 participants, 210 were graduates or
postgraduates. In the context of Saudi Arabia, religion plays a pivotal
role in the curriculum. This means that despite high levels of
academic training, scientific temperament and skills of critical
thinking and reasoning are much lower (Allmnakrah & Evers, 2020).
This problem can be traced to the traditionally bound Islamic culture
of the country, although there have been some reforms recently. This
traditional culture has the potential to greatly influence the thinking
of'its citizens and discourage them from accepting Western tools and
advancements. Since telehealth first originated in Western countries
and was only later introduced in the country, there is still unease and
suspicion that surrounds it. This corresponds with Cavagna et al.’s
(2021) findings that educational levels are correlated with the use of
telehealth.

The other factor is the age effect on the results can be
explained by the findings of Baudier et al. (2021). It is assumed that
the older generation faces challenges in using modern technology.
This poses a barrier to their access to telemedicine and its associated
technology. This relates to the findings that lower self-management
capability may be correlated with poor perception of telehealth
among Australian patients (Isautier, et al. 2020). This occurs in the
case of older people and can result in poor experience and lesser
satisfaction. These issues pose challenges in the acceptance of
technological tools like telehealth. This also means that there is a
lower probability of their adoption of telehealth in the future, based
on their poor experience.

In this study, the mean age of the participants was 54.33
years, and the range was 27 to 73 years. In the context of Saudi
Arabia, 59 years is considered quite old. It is contended that even
though the healthcare system of the country in Saudi Arabia is among
the best in the world, there is scope to enhance its reach to older
populations. Older patients as well as patients who suffered from
chronic illness were among those dissatisfied with telemedicine
appointments in the findings of Reitzle et al. (2021). Old age is a
crucial factor in creating a digital divide, especially in the case of
telehealth. This has been noted by several workers like Weber, Miller,
Astha, Janevic, & Benn, (2020), (Gmunder, Ruiz, Franceschi, &
Suarez., 2021), (Weber, Astha, Janevic, & Benn, 2020) and (Jaffe,
Lee, Huynh, & Haskell, 2020). The digital divide is expressed
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through the lack of technological capability to handle telehealth tools
and applications by the older generations.

Many researchers reported on the scope for extended use of
telehealth technology beyond the COVID period. They include
Cavagna, et al. (2021), Isautier, et al. (2020), Molfenter, et al. (2021)
and Rossini, Parente, & Howell (2021). Perceived usefulness and
ease of use were the causes identified for the intention to continue
using telehealth by Molfenter et al. (2021). In this study, both of these
were at very low levels. Thus, low perceptions of using telehealth due
to low awareness itself can lead to low perceptions of the future scope
of telehealth technology.

The RBF modelling revealed that low levels of perceptions
of awareness, using telehealth technology along with education levels
of participants could predict the future scope of telehealth in Saudi
Arabia well. Gender and age were of much lower importance
compared to awareness and using variables. Therefore, a more
acceptable predictive model could be one with a future outlook of
telehealth as a dependent variable and awareness, using telehealth
and educational levels as predictors.

In the above discussion, even the high level of graduate and
postgraduate education of Saudi patients were unable to create
positive perceptions of telehealth or its future outlook. Many
researchers have shown age to be a major predictor of telehealth
acceptance and its continuance in future. In this study, it was only a
minor predictor. The differences in perceptions between age levels
were not adequate to be a predictor, as was noted in the findings of
Reitzle et al. (2021).

The relative importance of the RBF indicated that
awareness had the greatest effect on future outlook, which is rightly
s0, as it is possible to raise awareness through the right strategies even
among illiterate people. If there is positive awareness, all other factors
fit well. Greater awareness leads to greater use of telehealth. Greater
use increases experience and favourable outcomes from these
experiences lead to higher satisfaction. Higher satisfaction leads to
increased trust in the outputs of telehealth regarding the health status
of the patient from time to time. This positive experience increases
the tendency to recommend telehealth to others and continue the use
of telehealth beyond the current COVID period.

Considering the response means obtained in this study, the
estimated importance of variables contributing to the future outlook
of telehealth in Saudi Arabia is much beyond the level of just
possibilities. Already, the Saudi government, through its Ministry of
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Health, is making efforts to increase self-management of chronic
illnesses like diabetes, which is a serious problem in the country due
to lifestyle changes. The tool for self-management is telehealth apps.
Increasing its use will reduce the resource pressure of Saudi hospitals,
which is already felt, especially in shortages of nurses and other
healthcare professionals. This necessitates the import of nursing skills
and defeats the Saudization programme.

The indications from the results of this research point to the
need for the Saudi government to invest in increasing awareness,
improving usage capabilities and instilling positive perceptions
among its citizens to enable prolonged and sustained use of telehealth
tools beyond the current pandemic period. This is also important from
the point of view of the Saudi Vision 2030 being implemented in the
country since 2016.

Recommendations

1. Telehealth awareness was the highest in importance. So, the
Saudi government/MoH need to arrange public campaigns
around the country with the support of celebrities to attract
the masses to these campaigns.

2. Although age is the least important, old people should be
trained in using simple devices so that they can manage their
diseases and seek medical help when required by themselves.
They should also be trained in self-management of chronic
problems.

3. Low awareness leads to lower use levels of telehealth. To
increase its use, along with awareness campaigns, patients
need to be trained in using telehealth devices.

4. Highest education, the third important independent variable,
can be addressed only by improving medium-level
technological education to higher levels. But this may need
addressing the cultural and social customs issues of the
Islamic country, as the average citizen views anything
Western with suspicion and healthcare technology is
imported from Western countries.

5. Although gender differences were only fourth in importance,
large gender disparity in healthcare increases the potential for
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healthcare problems to remain unsolved, as a sizeable
population is ignored. Hence, as in the case of men, women
also need to be made aware of telehealth and trained to use
these devices for self-management.

Conclusion:

The study highlights the various programs and initiatives
undertaken by the Saudi MoH. The survey conducted as a part of this
research showed that there was some hesitancy to be fully convinced
about the utility of telehealth during the current COVID period and
its extension beyond. The reason for this could be traced to poor
awareness and use of telehealth along with the faulty educational
system of Saudi Arabia traditionally bound to its Islamic culture. The
Saudi government needs to implement appropriate strategies to
increase awareness, further refine the education system and
strengthen self-management of chronic illnesses by the patients.
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