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Abstract. This paper delves into the pivotal challenges and transformative im-
pacts of information security within the digital healthcare landscape of develop-
ing countries. Emphasizing the critical role of digital transformation in 
healthcare, this study highlights how it fundamentally enhances the efficacy and 
efficiency of healthcare systems. Central to our exploration are the multifaceted 
impacts of emerging technologies on patient data management in electronic 
health records (EHRs), encompassing aspects of risk management, utilization of 
advanced security tools, big data analytics, and the integration of cloud compu-
ting. 

Our extensive literature review methodically examines the intricate interplay 
between these technological elements and their collective contribution to bol-
stering information security. We analyze various models and strategies current-
ly being employed to safeguard sensitive healthcare data, addressing both tech-
nical and behavioral security challenges. The review synthesizes findings from 
a diverse array of sources, offering a nuanced understanding of how these secu-
rity factors positively influence the digital healthcare transformation. 

By exploring these dimensions, the paper aims to analyze the ongoing de-
velopments in digital healthcare security in developing countries as well as 
identifying key barriers and improvement opportunities. 
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Introduction:  

This research article presents an efficient literature review about digitalized solutions 
for information security and the digital transformation of healthcare. Information 
technology (IT) has become essential for healthcare establishments as there is in-
creased demand for management of data and the smooth operation of healthca re sys-
tems[1, 2]. The growing use of IT in health organizations has identified many errors 
related to low compliance with information security policies. Modern researchers 
have found data security breaches in healthcare organizations to be a critical a rea  f o r 
investigation[3–5]. Information security is as much a technical issue as it is a  behav-
ioral one. 

As time and technology progress, the evolution of information security has become 
a primary concern for organizations. Healthcare is undergoing a transformation thanks 
to digital twin technology, a  virtual replica system that combines IoT and AI and al-
lows for individualized therapy through thorough data analysis. This invention high-
lights its vital role in promoting patient-centered care frameworks and the digital 
transformation of healthcare by providing predictive insights on medication, dietary 
modifications, and surgical outcomes. 

Towards the end of 1990s, Health Information Systems (HIS) were installed in 
many developing countries. Since then Health information systems has employed in 
government as well as private hospitals. HIS is a multi-operational system that main-
tains patient information, manages staff, and handles administrative tasks. Health 
information system can used as an application or be accessed via internet for data 
management. Easier accessibility makes this system vulnerable[6]. HIS data is sensi-
tive and requires enhanced security measures. While the principles of patient privacy 
are widely accepted, they are not always enforced. Adequate security is essential for 
protecting patients' personal health information, regardless of the information's na-
ture[7–9]. In health care sector, users take information security lightly. Employees 
have legal access to health information systems, and their negligence can put at risk 
the confidential data of patients [10]. 

Health organizations are considered among the most vulnerable in terms of infor-
mation security. They tend to prioritize more on technicalities for security threats 
rather than on documentation and policies to mitigate system threats. Insider threats 
are more critical than external security problems, prompting health organizations to 
address insiders' behavioral issues. Negligence regarding the organization's infor-
mation security policy has caused considerable damage. The heavy workload of 
health employees often leads to stress and conflicts, which are form bases for poor 
compliant behavior. Such stress and conflicts can be alleviated through organization 
surveillance and strong social cohesion. This paper synthesizes a simple review of 
literature on the necessity of information security and its role in the digital transfor-
mation of healthcare systems in developing countries. 
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Digital technology in health care: 

Digital technology in healthcare represents a  complex task[11]. It is an essential com-
ponent of successful healthcare transformation [12]. The advancement of digital tech-
nology is often discussed as a complex institutional change. The creators of the tech-
nology link the stages of this transformation to the cooperation among three types of 
innovative advances[13]. In order to deliver digital health, involvement from multip le 
stakeholders is necessary, with the government often playing a crucial role. Under-
standing how government organization plan for digital transformation, especially in 
healthcare, is crucial for other involved[14]. 

Information security in digitalization is a  significant and growing concern that af-
fects all sectors in this digital age. Without information security, confidential infor-
mation can be accessed by unrelated individuals or to the data being compromised. 
Considering this, the current study addresses information security in developing coun-
tries[15]. According to [16], technological innovation and transformation through the 
lens of four emerging technology fields—data analytics, the Internet of Things, 
blockchain, cloud computing, and artificial intelligence—underscore the need for 
better information security. Digital technologies have revolutionized our world since 
the advent of the Internet[17–19]. 

The healthcare industry assists with saving and extending patients' lives with a plan 
"to get individuals stable"[20]. Nations use personal health information (PHI), which 
is stored and transmitted through digital networks[21]. Updating and maintaining 
existing digital systems presents a  significant challenge as a lot of software products 
are currently being used on computers and smartphones[22]. In the information sys-
tems (IS) security literature, there has been a growing interest in examining the issue 
of employee behavior that may have security implications in organizations. It can be 
addressed with operational controls within a covered entity[20, 23]. Lastly, a  number 
of avenues for data security and privacy breach research have surfaced in the f ield  o f  
public reforms, particularly in areas like clinical research, the creation of public health 
information networks (Figure 1), disaster response, and the evaluation of healthcare 
services. These include the development of data interoperability, the regulatory impli-
cations of healthcare technology adoption, and secured data disclosure mechanisms 
[18]. 
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Fig. 1. Domains in the healthcare information security 

 

Information security policy: 
Security has been an important topic in popular media and journals recently. Alarm-
ingly, the risk of attacks continues to grow. This includes adherence to an Information 
Security Policy Compliance (ISPC) framework[24]. While popular media often em-
ploys data breaches to external hackers, most misconducts result from employee neg-
ligence or unable to adhere to data security guidelines and procedures. To alter em-
ployee conduct, we draw from the institutional climate literature and introduce the 
term Information Security Climate Index, developed and checked through two stud-
ies[25]. The study begins by conducting a series of semi-structured interviews, which 
include end-user groups as well as IT staff and information security personnel. Re-
gardless, data security remains a significant challenge in Health Information Systems 
(HIS) due to the sensitivity of the data and the critical nature of healthcare services, 
which increases the risk of unauthorized access and disclosure of confidential infor-
mation[26–28].  

Digital technology and information security policy: 
 

This article presents a  simple literature review on information security risk in the field 
of health. Cyber risk is the sum of the likelihood and impact of an undesirable event. 
It is reported as a function of probability that a  source of threat will exploit a  potential 
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weakness and the resulting effect of this harmful event on the institution[29]. Cyber 
threat, also known as information technology risk, represents a new challenge, affect-
ing organizations' information and technological resources. The term 'cyber' refers to 
cyberspace, a  domain composed of digital networks used for storing, customizing, 
and communicating information. This encompasses all sections supporting businesses 
and service[30]. Digital technology has brought significant changes and continues to 
transform our world, especially evident in the digital market transformation[31]. 
 

Cyber attacks and their aftershocks using innovation technologies 
 

The effect of the internet on is undeniable. It has laid a framework for instant com-
munication, exchange, and collaboration among individuals and organizations world -
wide. However, as the internet has progressed, the number of cyberattacks have also 
increased[34]. Cybercrime poses a threat to society and can result in harm. This sec-
tion engages in a detailed analysis of the cybercrimes targeting individuals[35]. As 
technology and mobile applications grow in volume and complexity, malicious cyber 
threats are evolving. Consequently, we face a greater security problem on the internet 
than ever before. To protect critical organizational data and information system assets, 
organizations have implemented sophisticated monitoring systems[36, 37]. 

 
 

Methods and research approach: 

Methods: 

This study employs a literature review to collect, gather, and analyze previous re-
search on digital technology and information security in the digital era, focusing on 
perspectives from developing countries. This methodology is suitable for summariz-
ing literature on the identified issue and the goals of the research. The study uses a 
quantitative method to investigate the factors of digital technology that influence In-
formation Security (IS) perspectives in healthcare units in developing countries, thus, 
this approach is termed a theoretical study. 
 

According to the plan outlined by references [36, 37], to  better understand the 
main problems with domain, the research reviewed previous literature on healthcare 
in developing countries, including Pakistan. Compared to industrialized nations, 
which have more sophisticated safeguards and awareness in place, poor countries 
confront unique issues when it comes to information security in healthcare because of  
their limited infrastructure and resources. Due to this discrepancy, healthcare data in 
developing nations is more susceptible to cyberattacks, which lowers the standard of 
patient treatment. It focused on barriers associated with emerging technology in 
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healthcare sectors, using perspective models. Adopting a positivist perspective in this 
study, the exploratory stage becomes the primary task, where the researcher reviews 
and surveys existing literature to understand the extent of work done in the domain 
being examined. 

. 

Research approach: 
 

The methodology adopted helps perform research effectively. When conducting a 
research, selecting a quantitative approach is crucial. However, the quantitative ap-
proach must be firmly grounded in the goals of the research. Using the quantitative 
method as the main design of research not only strengthens the researcher's approach 
but also minimizes potential weaknesses (Creswell, 2013). A quantitative approach is 
typically used for independently testing theories by analyzing the relationships among 
parameters of interest. This method is commonly used and adopted by many data 
researchers. 

 
Fig. 2.    Phases of the Quantitative Research Approach Adopted in the Current Study. 

 
Creswell et al. [38] have stated that the research process consists of several essential 
phases. Figure 3 illustrates the adoption of a  quantitative design, which can be 
achieved by following these phases: initiating the research process, conducting a liter-
ature review, identifying the research problem, formulating research objectives and 
questions, designing a conceptual framework, developing a survey, conducting data 
analysis, and developing a theoretical framework. 
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Conclusion: 

In conclusion, this research highlights the main implications and relevant problem 
statements associated with the use of new technology and its impact on information 
security in transforming healthcare sector. It outlines specific goals to be achieved, 
the type of effort to be undertaken, and the overall impact. Additionally, it provides an 
overview of the current state of research and the methodology employed. Digital re-
sources has the potential to close the gaps in time, distance, affordability, and expec-
tations between patients and clinicians in healthcare. The future objective of the study  
is to explore the impact of developing technology and information security elements 
on healthcare transformation in Pakistan. To achieve this, 600 questionnaires will be 
given across ten hospitals within a particular region in Pakistan. Data will be collected 
from the selected sample using a survey method. This survey aims to explore a phe-
nomenon of a specific activity[39]. The survey on this innovative technology collects 
data from several participants to assess various factors, testing the proposed hypo the-
ses[40]. The questionnaire is an efficient data collection tool, allowing the researcher 
to understand the requirements and measure the variables of interest. 
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