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Introduction :
In today's world, we are witnessing significant advancements and rapid progress in various aspects of politics, economy, society, culture, and science. This is primarily driven by the advancements in modern technology in the present era. Consequently, organizations, administrations, and institutions are undertaking digitization projects to incorporate digital practices into their activities and administrative processes. The aim is to improve public services and modernize management methods. Implementing digitization projects necessitates the provision of a set of requirements and foundations by these organizations and administrations. These requirements serve as the basis for the transition from traditional environments to modern digital environments, ultimately achieving the goals and objectives they aspire to.
The digital advancement has had a significant impact on various service sectors, leveraging the digital and information revolution to achieve a remarkable leap forward. Service development has become one of the crucial and contemporary challenges, witnessing substantial expansion in recent years across different societies due to the increasing role of contemporary life.

The healthcare sector, like other service sectors, strives to keep pace with modern technological advancements, improving the delivery of healthcare services to its citizens. This involves embracing electronic usage and digitizing various activities within a framework aimed at enhancing service quality.

In Algeria, the healthcare sector has endeavored to embrace the concept of digitization to enhance its performance. This is achieved through the integration of modern technologies, information technology, and communication in multiple dimensions, while following strategies that ensure the electronic transformation of the healthcare sector. Numerous projects have been adopted to facilitate the digitization of this sector.
1. Problematic :

Based on the aforementioned, we have formulated the main research question as follows: What is the current state of digitization in our public healthcare institutions in light of the challenges posed by technological and digital transformation, and the accelerating and mandatory nature of digitization within our environment ?
Research Questions:
To achieve the research objectives, the study will address the following research questions:

What is the current state of digital transformation in Algerian public health institutions?

What are the main drivers and barriers for digital transformation in Algerian public health institutions?

How does digital transformation impact healthcare delivery and patient outcomes in the Algerian context?

What strategies can be employed to ensure the successful implementation of digital transformation initiatives in Algerian public health institutions?
2. Hypothesis
H1: The adoption of digital transformation initiatives in Algerian public health institutions is crucial for overcoming existing challenges and improving healthcare delivery and patient outcomes.

· Explanation:

This hypothesis suggests that digital transformation initiatives are essential for Algerian public health institutions to address their current challenges and enhance the quality of healthcare services provided to the population. The hypothesis posits that without embracing digital transformation, these institutions will struggle to keep pace with the evolving healthcare landscape and may face limitations in delivering efficient and effective healthcare services.

The hypothesis implies that digital transformation initiatives, involving the integration of technology, data analytics, and innovative solutions, will bring about positive changes in the way healthcare services are delivered. This can include improved access to healthcare, enhanced patient engagement and empowerment, streamlined processes, optimized resource allocation, and better coordination among healthcare providers.

The inevitability of change is emphasized in the hypothesis, suggesting that digital transformation is not merely an option but a necessity for Algerian public health institutions. 
H2: The primary drivers for digital transformation in Algerian public health institutions are the need for improved efficiency, cost reduction, and enhanced quality of care.

Explanation: This hypothesis suggests that the key motivating factors behind the adoption of digital transformation initiatives in Algerian public health institutions are the desire to optimize operational processes, reduce costs, and improve the overall quality of healthcare services. It implies that the institutions recognize the potential benefits of digital transformation in streamlining workflows, eliminating manual tasks, and enabling more accurate and timely decision-making.
3. Significance of the Study

This study holds significant importance for various stakeholders. Firstly, it contributes to the existing literature on digital transformation in healthcare, particularly in the Algerian context. By examining the current state of digital transformation in Algerian public health institutions, this study aims to fill the research gap and provide valuable insights into the challenges and opportunities faced by these institutions. The findings of this study will have practical implications for Algerian public health institutions, helping them understand the importance of digital transformation and its potential benefits. Additionally, the study will provide policymakers and stakeholders with policy recommendations to drive digital transformation initiatives effectively 
the significance of the research can be summarized as follows:

-Addressing an important and vital topic that lacks sufficient studies in the required manner.

-Exploring the advantages provided by the effective implementation of digitalization in the healthcare sector in response to technological advancements.

-Recognizing the crucial role of healthcare services and their impact on individuals.

-Emphasizing the fundamental importance of healthcare services for the Algerian healthcare sector. 
The selection of the research topic was not arbitrary or coincidental. It was driven by specific factors, including:

-The importance of digitalization and its impact on healthcare services.

-The limited availability of research on this particular topic in academic literature, which motivated us to delve deeper into it.

-Our previous exposure to relevant articles and works that provided us with valuable insights and encouraged us to pursue it as our research subject. 
The research methodology used in this study can be described as follows:
The descriptive-analytical methodology was employed in this study, aiming to investigate a specific phenomenon and analyze it based on the collected data. It seeks to understand the causes and factors that influence the phenomenon. he statistical data was processed using Microsoft Excel 2007. The data was entered, organized, and tabulated in Excel spreadsheets. 
4. The previous studies we reviewed in the context of our research are as follows:

First study :

A study by Salma Boucharma and Fatima Fadsi titled "The Role of Digitalization in Improving Public Service Quality." This thesis, conducted in the Department of Marketing, Faculty of Economic and Commercial Sciences, Djillali Liabes University - Sidi Bel Abbes, 2012/2013, aimed to clarify some concepts and perspectives related to the topic, such as information and communication technology, the internet, electronic communications, and public service. Additionally, it examined the role of digitalization through the case study of the Algerian postal service in enhancing service quality. The study concluded several findings, including the importance of information and communication technology in the development of institutions, the transformation of traditional documents into digital formats, and the assessment of service quality based on customer dimensions such as reliability, responsiveness, empathy, security, and tangibles. The study also highlighted the Algerian postal service's smart card as a distinguishing factor in the digital transformation, offering various benefits to users, such as time and effort savings and enhanced security in electronic transactions. The study provided recommendations, including the use of modern technology with advanced and secure equipment to improve service delivery, addressing the deficiencies in the distribution of cash notes, centralizing its dissemination, particularly in remote areas and certain public institutions. It also emphasized the importance of raising customer awareness and dispelling negative perceptions and misconceptions regarding the risks associated with using smart cards.
5. Research Objectives
The primary objective of this dissertation is to analyze the current state of digital transformation in Algerian public health institutions. In addition , secondary objectives are as :
Identify the key drivers and barriers for digital transformation in Algerian public health institutions.

Assess the impact of digital transformation on healthcare delivery and patient outcomes in the Algerian context.

Explore the role of technology in improving operational efficiency and reducing costs in Algerian public health institutions.

Propose strategies for the successful implementation of digital transformation initi A. The first aspect: Understanding the African context of Algeria and the progress made in some of its countries.

B. The second aspect: Conducting an electronic survey to investigate and uncover the state of digitization projects in Algeria's public healthcare sector through the analysis of a specifically designed questionnaire.

C. In conclusion, what should be done based on the survey results?atives in Algerian public health institutions.
.

.

CHAPTER ONE :
The Theoretical Framework For Digitizing The Healthcare Sector.
Introduction:

The digital revolution stands out as one of the most significant events in human history, bringing about profound changes and advancements across various fields. Its impact has made digital transformation an undeniable necessity, prompting many countries to embrace digital technologies in different sectors.
     Within the healthcare sector, digital transformation holds the potential to enhance the quality of care provided. It offers opportunities for greater efficiency in managing medical records and health information, facilitates better communication between doctors and patients, and enables remote care and self-diagnosis. However, this transformation necessitates investment in robust technological infrastructure, training healthcare professionals to adapt to new technologies, and ensuring the security and confidentiality of sensitive health data.
Topic 01 : Concepts about digitization / digital transformation :
Digitization and digital transformation are terms that often appear in the top of priorities for contemporary managers. While often used synonymously, these notions have very different meanings and entail a radically different approach. 
· Definition of digitization :
Digitization is the process of converting analog information into a digital format, typically involving the conversion of physical documents, images, or other media into digital files that can be stored, accessed, and manipulated electronically."  

Digitization refers to the conversion of information from its physical form to a digital representation, enabling it to be processed, stored, and transmitted using digital technologies and computer systems
.
The definition of digitization according to Terry Kuny in Rasiman is "referring to the process of translating a piece of information such as a book, sound recording, image or video, into bits. Bit is the basic unit of information in a computer system . Meanwhile, according to Marilyn Deegan "digitalization is the process of converting all forms of printed or other documents into digital presentations". Another definition of digital is the process of transferring media from printed, audio, or video forms to digital forms. Digitization is carried out to create document archives in digital form, for photocopying functions, and to create digital library collections. Digitization requires equipment such as computers, scanners, source media operators and supporting software (Sukmana, 2005).

Meanwhile, according to Lasa Hs, digitization is the process of managing printed documents into electronic documents. Digitization is the process of transferring media from printed form to electronic form. By digitizing the collection of rare books will still be preserved. In carrying out the activities of digitizing the library, it is necessary to have policies/rules on what collections need to be transferred to the media. (3) Based on this definition, the notion of digitalization in works of art is a process of recording performances or works of objects into video form and then uploading them to media that can be accessed via intranet or internet networks. This media transfer process emphasizes each important element of the artwork to be digitized.

Charlotte Bates defines digitization as "a process that allows for the conversion of data and information from analog systems into digital systems."

Doug Dodds presents another concept, adopted by the National Library of Canada, stating that "digitization is the process or procedure of transforming intellectual content from a physical, traditional medium (such as journals, books, manuscripts, maps, etc.) into a digital form."

Furthermore, digitization can be understood as the process of converting data into a digital format, enabling its manipulation and processing using computers or digital devices

2. Definition of digital transformation :

A. Definition of transformation : Transformation refers to a fundamental and significant change in the form, structure, nature, or functioning of something. It involves a shift from one state or condition to another, often resulting in a substantial improvement or alteration.

B. Definition of Digital : Digital refers to the representation or use of information in the form of numerical digits or binary code. It involves the conversion of analog data into discrete values that can be processed, stored, and transmitted electronically.

C. Definition of digital transformation :

Digital Transformation is the integration of digital technology into all areas of a business, fundamentally changing how you operate and deliver value to customers. It's also a cultural change that requires organizations to continually challenge the status quo, experiment, and get comfortable with failure."
 
Digital Transformation is the use of digital technologies to create new or modify existing business processes, culture, and customer experiences to meet changing business and market requirements."

a process that aims to improve an entity by triggering significant changes to its 
properties through combinations of information, computing, communication, and connectivity technologies”
Digital transformation is a holistic and ongoing process that requires organizations to re-evaluate their business strategies, adopt digital technologies, and build a digital-first culture to thrive in the digital age."
 

"Digital transformation is a journey of organizational change and innovation that aims to leverage digital technologies to create new business models, optimize operations, and deliver superior value to customers."
 

Although largely acknowledged that these two terms often follow a sequential order of maturity, most contemporary organizations are now in the process of digitally transforming their operations. Doing so, however, presents a number of caveats, and technology is often only a part of the complex puzzle that must be solved to remain competitive in the digital world.  
Digitization characteristics :
Digitization sets itself apart from other technologies through several distinct characteristics:
· Time Compression: By leveraging digital technology, communication and access to information become instantaneous, regardless of geographical distances. This capability effectively reduces time constraints and enhances efficiency.
· Space Compression: Digital storage solutions allow for vast amounts of data to be stored in compact digital formats. This eliminates the need for physical space, making information easily accessible and portable.

· Collaboration with Machines: The interaction and integration of human intelligence with advanced systems, such as artificial intelligence, enable the sharing of intellectual tasks. This partnership empowers knowledge development, amplifies capabilities, and enhances productivity.

· Networking: Information technology infrastructure forms interconnected networks that facilitate seamless communication and data exchange. This connectivity enables efficient collaboration and integration across various sectors, industries, and stakeholders.

· In essence, digitization revolutionizes traditional processes by compressing time and space, enabling collaborative human-machine interactions, and establishing robust networking capabilities for streamlined information flow and collaboration.
· Interactivity: Digitization stands out by enabling users to actively engage in communication, acting as both senders and receivers of information, fostering dynamic interaction.

· Synchronicity: It offers the flexibility for users to receive messages at their convenience, allowing real-time communication without time restrictions or fixed schedules.

· Decentralization: Digital technologies operate independently, ensuring continuous functionality even in the face of potential disruptions, thanks to the decentralized nature of the Internet.

· Connectivity: It facilitates seamless connection between diverse communication devices, irrespective of their origin or manufacturer, on a global scale.

· Mobility: Digitization empowers users to access and benefit from services while on the move, leveraging mobile devices such as laptops and smartphones.

· Convertibility: It enables the transfer of information between different mediums, transforming messages from one format to another (e.g., audio to text).

· Scalability: Digitization allows for personalized communication, targeting specific individuals or groups rather than mass audiences, providing greater control over message dissemination.

· Ubiquity and Dissemination: It ensures widespread adoption and coverage, expanding its reach to encompass larger areas and facilitating the dissemination of information.

· Universality and Cosmopolitanism: Digitization transcends geographical boundaries, enabling global and cross-cultural communication, fostering a sense of inclusivity and interconnectedness.

Topic  02 : Forms and Benefits of Digitization:

Digital transformation brings about a wide range of benefits and manifestations for various stakeholders, including governments, sectors, and businesses. It offers significant advantages by streamlining processes, reducing costs, and improving operational efficiency. Furthermore, it aids in enhancing service quality and simplifying procedures to ensure prompt delivery of services to beneficiaries.

Firstly forms:
Digitization takes on various forms, including:

Image-Based Digitization: This form involves converting physical documents, such as books and valuable manuscripts, into digital images. It requires significant storage space but is particularly useful for preserving visual content, especially for studying artistic or visual elements rather than textual content. Images are composed of pixels, which are the smallest units of visual information.

Monochrome (1-bit) Image: Monochrome images are represented by a single bit per pixel, indicating black or white. This method is efficient in terms of storage and is commonly used for modern documents that are clear and not damaged, making them suitable for optical scanning and digital preservation.

Gray-scale (8-bit) Image: Gray-scale images use 8 bits per pixel to represent various shades of gray. This format offers more detail compared to monochrome images but requires more storage space. It is commonly used for preserving documents that require a higher level of clarity and cannot be adequately represented in monochrome.

Color Image (24 bits or more): Color images require 24 bits or more per pixel to represent a wide range of colors. This format allows for the preservation of documents with vibrant and detailed color information. However, color images require even more storage space compared to gray-scale images.

Each form of digitization serves different purposes and has varying storage requirements.

Digitization in Text Format: This form enables direct text search within electronic documents. Optical Character Recognition (OCR) technology is used to convert scanned images into digital text by analyzing the image's points and identifying symbols, characters, and signs. OCR allows for editing, correction of errors, and enhanced accessibility.

.Digitization in Vector Format: This form relies on mathematical calculations and is commonly used in computer-aided design (CAD) and graphics. Converting from paper-based to vector format is a time-consuming and expensive process. However, it offers advantages such as scalability and manipulation of shapes.

Additionally, the Portable Document Format (PDF) is a widely used format for digital publication and information exchange. PDF files preserve the content, retain formatting, allow for compression to reduce file size, ensure compatibility across different operating systems, and provide user-friendly features such as zooming without compromising clarity or layout.
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Digitization benefits :
· The digitization application offers a range of benefits for organizations, including:
· Increased Accessibility and Preservation: Digitization allows for wider access to historical documents, manuscripts, and rare books that may be physically fragile or located in limited-access archives. Digitizing these materials ensures their long-term preservation and enables global access

· Enhanced Searchability and Discoverability: Digital formats enable keyword searchability and metadata tagging, making it easier to locate specific information within digitized documents. This improves research efficiency and facilitates the discovery of relevant content.

· Cost and Space Efficiency: Digitization eliminates the need for physical storage space and reduces costs associated with preserving and maintaining physical collections. It also minimizes the risk of damage or loss due to natural disasters or deterioration over time

· Wide and in-depth access to information: Digitization allows for comprehensive and in-depth access to information and its various branches.

· Easy and fast retrieval of knowledge and information: The application enables easy and quick retrieval of knowledge and information, enhancing efficiency and convenience.

· Printing and reproduction capabilities: Digitized materials can be easily printed when needed, allowing for the creation of accurate copies.

· Cost reduction in accessing information: Digitization helps reduce the costs associated with accessing information, such as printing and transportation expenses.
· Handling massive amounts of data: The application facilitates efficient processing and organization of large volumes of information.

· Multi-media access: Digitized materials can be accessed in various formats, including audio, visual, and color, enhancing the overall user experience.

· Support for economic development programs: The application supports economic development programs by facilitating interactions between the public and private sectors, leading to increased profitability.
The importance of digitization:
The significance of digitization cannot be overstated. It has become a valuable endeavor for various types of information institutions and is highly valued by librarians and information specialists. Building a digital library requires making information sources electronically accessible, and numerous initiatives have emerged around the concept of "the fast track of information," driving the conversion of traditional information sources into modern, digitally available collections.

Digital collections offer notable advantages, including easy and widespread access for users, the ability to be shared among multiple beneficiaries simultaneously, and scalability to accommodate a growing number of users. This is made possible through the publication and online provision of text collections via the World Wide Web or internal library networks (Intranet).

Understanding the importance of digitization entails recognizing that it enhances the usability of information sources originally stored in traditional mediums. It simplifies access, enables full-text searching and querying, and 
leverages hypertext links to guide readers directly to relevant texts and external sources related to their research topics.

It is important to note that digitization goes beyond simply replacing traditional library holdings and services with electronic alternatives. Its primary objective is to improve the utilization of library resources while concurrently enhancing the services provided. Moreover, digitization contributes to the preservation of traditional repositories, safeguarding rare materials from damage and loss.

·  Motivations, Requirements, and Stages of Digitization Implementation:
In this chapter, we will explore the motivations behind digitization, the requirements for successful implementation, and the various stages involved in the digitization process.
first aspect: Motivations for Digitization Implementation.

In this aspect, we will examine the driving factors that encourage organizations to adopt digitization.

Enhancing Access: One of the primary motivations for digitization is to make information sources more accessible. This is driven by the desire of both users and libraries/archives to access and meet the needs of information seekers. Digitizing information sources allows users to easily and conveniently access them, while libraries and archives can better serve their patrons.

Improving Services: Digitization improves services by providing access to digital information sources that align with lifelong learning and education. It enables institutions to enhance their infrastructure, technology, and technical capabilities, ultimately improving the quality of services provided.

Opportunities for Development: 
Digitization provides opportunities for institutions to develop their infrastructure, technological capabilities, and the skills of their workforce. It also fosters collaborative work and sharing among institutions in producing and sharing digital information sources on the internet.

Seeking Partnerships:
 Organizations seek partnerships with other institutions to benefit from the economic advantages of collaborative work. This enables them to leverage the benefits of technological advancements and explore opportunities for investment in the technology sector.

Technological Advancement and Knowledge Wealth: Rapid technological progress and the wealth of knowledge available drive organizations to harness the benefits associated with digitization. By optimizing their performance and leveraging technological advantages, institutions can facilitate procedures and benefit from the existing technological advancements at the global level.

The thirds  topic: Requirements for Digitization Processes  and The stages of implementing digitization

1- Requirements for Digitization Processes
Administrative Requirements Digitization processes require careful planning and consideration of various requirements to ensure successful implementation. The following are key requirements for digitization operations:
1. Administrative Requirements:

The administrative requirements for digitization can be summarized as follows:

a. Formulating Strategies and Implementation Plans:

To successfully carry out a digitization project, it is essential to establish a dedicated management team or committee responsible for planning, monitoring, and executing the project. Often, external consulting and research entities are sought to study and develop comprehensive specifications, integration, and alignment of information from multiple sources.
b. Leadership and Administrative Support:

The key determinant of a project's success or failure lies in effective leadership. Management plays a crucial role by providing support and fostering a conducive work environment. Leadership commitment is crucial in supporting all strategic aspects of the organization, and continuous monitoring by leadership ensures the project's success and advancement. Conviction, dedication, and support from leadership are integral factors for project success.
c. Organizational Structure:

The traditional organizational model that worked well during the industrial era is no longer suitable for the fast-paced world of information technology and e-commerce. Nowadays, businesses need to embrace more flexible structures that can adapt to the ever-changing landscape. This means considering matrices, networks, and hybrid models that align with how communication flows in the digital age. When implementing digitization, organizations must make adjustments to their structure, organization, procedures, and methodologies to fit the principles of digitization. This involves reevaluating internal processes and operations to create an environment that supports faster, more efficient, and effective digitization. It's crucial to approach this transformation gradually, allowing the organizational structure to evolve and adapt accordingly.

d. Education and Training of Employees:

Digitization brings about significant changes in the skills and knowledge required by employees. To keep up with the advancements in digitalized departments, it's important to review education and training systems. This means updating the curriculum and methods to align with new technologies and approaches. Additionally, it's essential to educate and raise awareness among society about the nature of digitization. This includes helping individuals understand and adapt to the technical and behavioral changes that come with digitization. By providing the necessary education and training, employees can acquire the skills needed to meet the diverse demands of digitization and embrace the opportunities it brings.
2. Technical Requirements:

In order to successfully digitize materials, several technical requirements need to be considered. These requirements encompass the following key elements:

a. Hardware and Equipment:

A digitization project necessitates the availability of specific hardware and equipment, such as:

Computers: Modern and high-performance computers are essential for effective digitization. They serve as the foundation for various tasks and processes.

Scanners: The selection of scanners depends on the type of documents or materials being digitized. It is crucial to choose scanners that can capture accurate and high-quality digital images.

Laser printers: These printers are used to produce hard copies of digitized materials when needed.

Storage media and backup devices: Adequate storage media, such as hard drives or cloud-based storage solutions, should be utilized to store and preserve digitized data. Backup devices are crucial for creating duplicates and safeguarding against data loss.
b. Information Networks:
Establishing a reliable and efficient information network is vital for digitization projects. This typically involves creating a local area network (LAN) that connects multiple computers within a single location or adjacent locations. The network facilitates seamless communication, collaboration, and the sharing of digitized materials among different workstations. Additionally, internet connectivity enables access to online resources and services.

c. Software:

The digitization process relies on various software applications to accomplish specific tasks and achieve desired outcomes. Some essential software includes:

Operating systems: Up-to-date operating systems, such as Windows XP, provide a stable and secure environment for digitization activities.

Application software: Specialized applications are utilized for document processing, image editing, file compression, networking, and database management.

Office suite software: Tools like Microsoft Office or similar software are valuable for creating and managing digital documents, spreadsheets, and presentations.

The selection of software and computer systems should be based on the project's requirements, ensuring compatibility and seamless integration between different applications. This helps optimize the digitization workflow and ensures efficient handling of digital materials.
3. Human Resources Requirements:

The availability of capable and sufficient human resources is vital for the success of digitization efforts. The workforce needs to possess the necessary skills and expertise to handle the various aspects of digitization. The number of personnel required may vary depending on the specific project and its requirements. However, it is not just about quantity; the competence and knowledge of the workforce are equally important. Digitization projects often call for specialists in fields such as information technology and networking, who can contribute their expertise to the project's success.

4. Financial Requirements:

Implementing extensive digitization projects demands substantial financial resources to ensure their sustainability, achievements, and the fulfillment of desired objectives. These financial requirements encompass investing in infrastructure, procuring essential equipment and electronic tools, and regularly updating them as needed. Ongoing training for the workforce is also crucial. Therefore, adequate funding and the establishment of an independent project budget are imperative. It is essential to conduct regular budget reviews to maintain continuous financial support for the project.

2- The stages of implementing digitization

The stages of implementing digitization can be summarized as follows:

a. Planning: This stage involves defining the goals and objectives of the digitization project, identifying the scope of the project, and conducting a thorough analysis of the existing processes and systems. It includes assessing the current infrastructure, evaluating the available resources, and determining the budget and timeline for implementation. Planning sets the foundation for a successful digitization initiative.

b. Digitization Strategy: In this stage, a comprehensive strategy is developed to guide the digitization process. It includes determining the priority areas for digitization, selecting the appropriate technologies and tools, and establishing guidelines and standards for digitization. The strategy should align with the organization's overall objectives and take into account factors such as security, scalability, and user experience.

c. Data and Document Preparation: This stage involves preparing the data and documents for digitization. It includes organizing and categorizing the information, cleaning up data inconsistencies, and ensuring data integrity. The documents may need to be scanned, indexed, and converted into digital formats. Any necessary metadata or tags are added to facilitate retrieval and management of digital assets.

d. Implementation and Integration: At this stage, the actual implementation of the digitization plan takes place. It involves deploying the selected technologies, configuring software and hardware systems, and integrating them with existing infrastructure and applications. This stage requires close collaboration between IT teams, subject matter experts, and stakeholders to ensure a smooth transition and minimize disruptions.

e. Training and Change Management: To ensure the successful adoption of digitization, training programs should be conducted for employees to familiarize them with the new technologies, processes, and tools. Change management strategies are implemented to address any resistance or challenges that may arise during the transition. Effective communication, training sessions, and support mechanisms are crucial to facilitate the acceptance and utilization of the digitized systems.

f. Evaluation and Continuous Improvement: Once the digitization is implemented, it is important to regularly evaluate its effectiveness and identify areas for improvement. Key performance indicators (KPIs) are established to measure the impact and benefits of the digitization initiative. Feedback from users and stakeholders is collected, and necessary adjustments are made to enhance the efficiency and functionality of the digitized systems.

These stages provide a general framework for implementing digitization projects. It is worth noting that the specific steps and processes may vary depending on the nature and scale of the project, as well as the industry and organization involved.

3- Exploring the Definition, Domains, and Technological Aspects of Digitizing the Healthcare Industry

In this section, we aim to present a collection of relevant definitions related to digitizing the healthcare sector. Additionally, we will delve into the digital technologies that form the foundation of this industry.
1. Definition :
·  Digitizing the healthcare sector involves the integration of digital technologies and systems into various domains of healthcare delivery and management. It encompasses the use of digital tools and solutions to streamline processes, enhance communication, and improve patient outcomes.
· The healthcare sector is undergoing a significant transformation through the process of digitization. Digitizing the healthcare industry involves harnessing the power of technology and information systems to streamline and enhance various aspects of healthcare delivery and management. This includes the digitization of medical records, implementation of electronic health systems, utilization of telemedicine, adoption of data analytics, and integration of digital tools for patient care.

· Digitizing the healthcare sector entails the transition from paper-based systems to electronic formats, enabling healthcare organizations to store, manage, and exchange medical information digitally. Electronic Health Records (EHRs) play a vital role in this process by consolidating patient data, such as medical history, lab results, and prescriptions, into a secure and accessible digital format. This facilitates seamless communication among healthcare providers, reduces errors, and improves overall efficiency and patient care.

· Telemedicine, another aspect of digitization, enables remote consultations and virtual healthcare services through the use of telecommunications and digital platforms. It allows patients to access healthcare professionals from the comfort of their homes, expanding access to healthcare services, especially in rural or underserved areas. Telemedicine has proven particularly valuable during global health crises, enabling remote diagnosis, monitoring, and treatment.

· Data analytics and digital tools are integral to leveraging the vast amounts of healthcare data generated. By analyzing this data, healthcare organizations can gain valuable insights into population health trends, treatment outcomes, and resource utilization. This information can be used to enhance clinical decision-
· making, optimize healthcare resource allocation, and improve patient outcomes.

· Other digital technologies utilized in healthcare include mobile health applications (mHealth), wearable devices, remote monitoring systems, and health information exchange platforms. These technologies empower individuals to actively participate in their own healthcare management and enable healthcare providers to deliver personalized and continuous care.
· The digitization of the healthcare sector also introduces new challenges and considerations. Ensuring data security and patient privacy is of utmost importance, requiring robust cybersecurity measures and compliance with privacy regulations. Additionally, adequate infrastructure, training, and change management strategies are essential to ensure a smooth and successful transition to digital systems.

2. Digital Health Domains :

· Digital health encompasses various domains that utilize digital technologies to improve healthcare delivery and enhance health outcomes. Here are some key domains of digital health along with credible sources for further reading:

· Telemedicine and Telehealth: The use of digital communication technologies to provide remote healthcare services, such as virtual consultations and remote monitoring.

· Electronic Health Records (EHR): Digital systems for collecting, storing, and managing patient health information. 

· Health Information Exchange (HIE): Secure sharing of patient health information across different healthcare organizations and systems. 

· Mobile Health (mHealth): Utilizing mobile devices and applications for health monitoring, education, and intervention. 

· Health Analytics and Data Science: Applying advanced analytics and data science techniques to derive insights from health data for research, population health management, and personalized medicine. 

· Wearable Devices and Remote Monitoring: Using wearable sensors and remote monitoring technologies to track and monitor health parameters and activities. 

· Health AI and Machine Learning: Leveraging artificial intelligence and machine learning algorithms to improve diagnostics, treatment decision-making, and healthcare operations.  

	Advantages

	Description 

	Improved Access to Care

	E-services enable patients to access healthcare services remotely, reducing barriers such as distance, transportation, and wait times.

	Telemedicine and Remote Monitoring
	E-services facilitate telemedicine consultations and remote monitoring of patients' health conditions, allowing for timely and efficient healthcare delivery.

	Enhanced Communication
	Electronic communication tools enable secure and instant communication between healthcare providers, patients, and caregivers, improving coordination and collaboration

	Efficient Appointment Management
	E-services streamline appointment scheduling, reminders, and cancellations, optimizing healthcare facility operations and reducing patient waiting times.

	Electronic Health Records (EHR)
	Digital health records centralize patient information, making it easily accessible, promoting continuity of care, and enabling efficient data exchange among healthcare providers.

	Personal Health Tracking and Management
	E-services offer tools and applications for individuals to track and manage their health information, including exercise, nutrition, and vital signs monitoring.


The advantages achieved by electronic services (e-services) in healthcare:

The summary of the first chapter is as follows:

the first chapter highlights the necessity of digitizing the healthcare sector. It emphasizes that digitization serves as a crucial factor for promoting growth and sustainability, as well as enhancing the quality of healthcare services. The chapter underscores the sector's obligation to adopt digital technologies in order to drive improvement and development across all areas. By embracing digitization, the healthcare sector can effectively respond to evolving challenges, ensure continuous improvement, and elevate the overall standards of healthcare services.
Chapter two : The current state of healthcare digitization in Algeria
Introduction: 

Undoubtedly, digital technologies, with their diverse applications and platform developments, provide quick, simple, and cost-effective solutions to healthcare issues, enabling everyone to access care and treatment. Digital tools have made prevention possible, improved cleanliness and sanitary conditions, and subsequently paved the way for remote healthcare, leading to the emergence of a new and accessible healthcare system for a majority of the population in various regions (Mettling, 2018).

After digitizing healthcare, the next step is remote operation through remotely controlled robots, where artificial intelligence (AI) becomes essential. AI's strength will significantly increase as we can leverage rare expertise to focus on cases that are already preliminarily sorted by robots, enabling highly accurate identification of underlying causes once symptoms are described.
Topic one : The African Environment and Progress in Some of its Countries
1- the history of digital Africa 
Digital Africa refers to the development, adoption, and utilization of digital technologies and platforms across the African continent. Over the years, Africa has witnessed significant growth in the digital sector, with advancements in telecommunications, mobile technology, internet connectivity, e-commerce, and innovation hubs. Here is an overview of the history of digital Africa 

a. Early Telecommunications:

In the 19th century, telegraph lines were established in Africa, connecting the continent to the global communication network.

The introduction of landline telephony in the mid-20th century laid the foundation for telecommunication infrastructure.

b. Mobile Revolution:

In the late 1990s and early 2000s, mobile telephony rapidly expanded across Africa, overcoming limitations of landline infrastructure.

Mobile networks provided affordable and accessible communication services, transforming social and economic dynamics.

c. Internet Connectivity:

In the early 2000s, the growth of internet connectivity gained momentum in Africa, initially through dial-up and later with the expansion of broadband and mobile internet.

Submarine fiber-optic cables, such as SEACOM and EASSy, significantly improved international connectivity.

d. E-Commerce and Digital Payments:

The rise of e-commerce platforms, such as Jumia and Konga, enabled online shopping and trade across Africa.

Mobile money services, such as M-Pesa in Kenya, revolutionized digital payments, providing financial inclusion to millions.

2- The state of digitization in a sample of African countries
the state of health digitization in African countries varies, but there have been significant advancements in leveraging technology to improve healthcare delivery. Here is an overview of the state of health digitization in a sample of African countries:

a) Rwanda:

Rwanda has made substantial progress in health digitization through its "Rwanda Health Information Exchange" initiative.

The country has implemented an electronic medical record system, enabling health data collection and analysis for improved patient care.

Rwanda has also adopted telemedicine solutions to provide remote consultations and healthcare services to rural areas.

b) South Africa:

South Africa has a well-established health information system, known as the District Health Information System (DHIS).

DHIS collects and analyzes health data to inform decision-making and improve healthcare outcomes.

The country has also implemented electronic health records (EHRs) in some healthcare facilities to enhance data management and patient care.

c) Kenya:

Kenya has made significant strides in health digitization through initiatives like the Kenya Health Information System (KHIS).

KHIS enables the collection, storage, and analysis of health data, contributing to evidence-based decision-making.

The country has also implemented mobile health (mHealth) solutions for various healthcare services, including appointment reminders and health education.

d) Ghana:

Ghana has been actively pursuing health digitization efforts through the Ghana Health Service eHealth Program.

The program focuses on implementing electronic health records, telemedicine services, and health information exchange systems.

Ghana has also utilized mHealth applications for disease surveillance, maternal and child health, and health worker training.eanliness in hospitals."
In Ouagadougou, thanks to fiber optics, hospitals can send radiology scans or scans to the best specialists in the world. There are plans for significant development in this collaboration due to digital technologies.

In Ghana, there are several local developments and promising experiments. It is not surprising, as Algerians, to learn that Ghana has established the first paperless hospital using blockchain technology. It is also the first country in the world to intensify its fight against the COVID-19 virus using unmanned aerial vehicles (drones) to speed up testing. No other country in the world, including the United States, has deployed drones to assist in sample transportation, especially from remote areas where everyone relies on traditional transportation methods.

Rwanda has developed a ten-year national strategy for electronic health. In June 2017, they launched "MTN Teledokta," a telemedicine platform that allows subscribers to consult with certified doctors via video through laptops or mobile phones with internet access. The services provided on the platform operate 24/7, providing real-time access to doctors and other healthcare stakeholders such as pharmacies, medical laboratories, and healthcare providers.

In Rwanda, there is an application that aims to improve pregnancy monitoring and child health. Pregnant women receive SMS reminders for medical appointments, including those for their children's vaccinations. Ethiopia has a similar application that provides videos and advice for midwives to reduce the risks of pregnancy complications and manage difficult births. Digital technology enables midwives to enhance their knowledge and increase awareness among pregnant women.

The Rwandan government announced the digitization and centralization of all patient data starting in 2020. This transformation is a result of the information and communication technology programs currently implemented by the state in this sector.

In 2022, the Serbian Independent Survey Center (Numbeo) published a ranking of countries with the best-performing healthcare systems worldwide. This ranking is based on accessibility and quality of care in more than 96 countries around the world. Numbeo calculated a Healthcare Index for each country, considering various criteria such as waiting times in medical facilities, efficiency and humanity of healthcare workers, modern equipment, and accuracy of medical reports.

In Africa, South Africa ranks as the country with the best healthcare system, with a Healthcare Index of 63.97, closely followed by Kenya and Tunisia. Algeria holds the fourth position, ahead of Nigeria, Egypt, and Morocco, with an estimated Healthcare Index of 47.63, ranking seventh among African countries with the best healthcare system in 2022.
Table 02: Ranking of Seven African Countries
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Rank

Country

South Africa
Tunisia
Kenya
Algeria
Nigeria

Egypt
Morocco

Heaith Care Index

64.14
57.18
55.59
54.86
51.59
45.84
45.72

Health Care
Exp. Index

115.76
100.55
98.02
99.61
89.88
78.61
77.88




Source:https://www.algerie-dz.com/forums/algerie/8484980-lalgerie-a-le-4e-meilleur-systeme-de-sante-en-afrique


Many innovative e-health initiatives are striving to overcome the weaknesses of healthcare systems in the continent. Here are several examples:

Prevention and Education:


The "Prévention Ébola" (Ebola Prevention) Android application in Côte d'Ivoire enables access to infection prevention information in local languages, including over 20 dialects.


"Kasha" in Rwanda allows women to order hygiene products and contraceptives, promoting education and access to reproductive health.

Diagnosis:

"Matibabu" in Uganda empowers users to self-diagnose malaria through a smartphone application, eliminating the need for laboratory testing.

"Ikon" is a tele-radiology network established in Mali, connecting regional and central hospitals. It aims to provide specialized opinions on radiographic files within 24 hours, reducing waiting times for image readings in Bamako.

· Treatment:

"Malisante" and "MedXCare" in Mali facilitate communication between healthcare professionals and patients.

Start-ups like "mPharma" in Ghana and "Jokkosanté" in Senegal address medication management.

· Medical Monitoring:

Burkina Faso and coastal regions are testing a new care approach with a platform designed by the Ministry of Digital Economy. It aims to improve healthcare delivery by allowing residents to benefit from specialists' expertise remotely.

The M @ SAM application in Burkina Faso enables pregnant women to monitor their progress through SMS and voice messages.

These initiatives have adapted mobile phones to the specific African context and are gradually establishing themselves as strategic health tools.

However, digital hospitals present both opportunities and challenges in Africa, including limited information technology management in healthcare facilities. Only a few countries, such as Côte d'Ivoire and Benin, have implemented such systems despite having significant potential for hospital management and overall health system efficiency.

Similar observations can be made regarding the use of digital technology in training students and healthcare professionals, where digital tools, including e-learning, still contribute sporadically.

While initiatives exist, most of them remain isolated and lack broad-scale projects or coordination. In the context of budget constraints, population growth, and chronic diseases, Africans continue to face inequality in accessing care and medications, inadequate infrastructure, and a shortage of qualified personnel. If digital technology is to be a true catalyst for improving the health sector, public authorities need to create favorable conditions. This includes developing access to networks and digital tools for healthcare professionals and citizens, as well as positioning themselves as active participants within a regulatory framework.

topic two : the current state of digital transformation in Algerian public health institution: 

1- History of Digitization in Algeria 
the digitization journey in Algeria has evolved over the years, with various initiatives and advancements aimed at embracing the benefits of digital technologies. Here is an overview of the history of digitization in Algeria:

a. Early Stages (1990s-2000s):

The introduction of the internet in Algeria started in the late 1990s, initially with limited access and slow speeds.

In the early 2000s, the government launched the "Algeria Internet" project, which aimed to improve internet infrastructure and connectivity across the country.

During this period, efforts were made to establish internet service providers (ISPs) and expand the availability of internet access to the general population.

b. E-Government and Digital Services (2000s-2010s):

In the mid-2000s, Algeria started focusing on e-government initiatives to improve public services and administrative processes through digitization.

The Algerian government launched several online platforms and portals, such as the National Portal of Algeria, to provide citizens with access to various government services and information.

The introduction of online services enabled citizens to access documents, apply for official documents, pay bills, and interact with government entities more efficiently.

Digital signature and authentication mechanisms were also introduced to enhance the security and validity of online transactions and communications.

c. Telecommunications and Mobile Technologies:

The development of the telecommunications sector played a significant role in the digitization of Algeria.

Mobile phone penetration increased rapidly, and mobile network operators invested in expanding network coverage and improving services.

The adoption of 3G and 4G technologies enabled faster mobile internet connections and facilitated the growth of mobile applications and services.

d. Digital Infrastructure and Connectivity:

Algeria focused on enhancing its digital infrastructure to support the growing demand for internet access and digital services.

The deployment of fiber-optic networks and the expansion of broadband connectivity across the country improved internet speeds and reliability.

Efforts were made to connect remote areas and rural communities, aiming for digital inclusion and bridging the digital divide.

e. Startups and Innovation:

The Algerian government has been promoting entrepreneurship and innovation in the digital sector.

Incubators, accelerators, and technology parks were established to support startups and provide them with the necessary resources and mentorship.

The startup ecosystem in Algeria has witnessed growth, with various innovative digital solutions emerging in sectors such as fintech, e-commerce, healthtech, and education.

f. Future Outlook:

Algeria continues to prioritize digitization as a means to drive economic growth, improve governance, and enhance public services.

The government has announced plans to further invest in digital infrastructure, expand broadband connectivity, and foster digital skills development.

Emerging technologies like artificial intelligence, blockchain, and the Internet of Things (IoT) are expected to play a significant role in Algeria's digital transformation.It's important to note that the specific details and milestones of digitization in Algeria may vary, and this overview provides a general picture of the country's digital journey.
2- Appearence of healthcare digitization in Algeria
The digitization of healthcare in Algeria has seen gradual progress over the years. While I don't have access to specific sources, I can provide you with a general timeline of the key milestones and initiatives related to healthcare digitization in Algeria:

A. Introduction of Hospital Information Systems (HIS) (Late 1990s - Early 2000s):

The implementation of Hospital Information Systems began in some healthcare facilities, aiming to automate administrative tasks and streamline patient management.

HIS involved the digitization of patient records, appointment scheduling, billing, and other administrative processes within hospitals.

B. National Health Identification System (2004):

The Algerian government launched the National Health Identification System, which aimed to create a unique health identifier for each citizen.

This system facilitated the management of patient records, allowed for better tracking of healthcare services, and provided a foundation for future digitization efforts.
C. Development of Telemedicine (2010s):

Algeria started exploring the use of telemedicine, which involves the use of technology to provide remote healthcare services.

Telemedicine initiatives aimed to improve access to healthcare in remote areas and provide specialized medical consultations through video conferencing and other digital tools.

D. E-Pharmacy and Digital Prescriptions (2010s):

The digitization of pharmacy services and the introduction of e-pharmacy platforms enabled online medication orders and home delivery services.

Digital prescriptions were introduced to reduce paperwork and improve the accuracy and efficiency of medication management.

E. Online Appointment Booking and Patient Portals (2010s):

Some healthcare facilities in Algeria implemented online appointment booking systems, allowing patients to schedule their visits and reduce waiting times.

Patient portals were introduced, enabling individuals to access their medical records, test results, and other health information online.
F. Digital Health Initiatives and Mobile Applications (2010s):

Various digital health initiatives were launched, such as mobile applications providing health information, reminders for medication intake, and access to emergency services.

The Algerian government encouraged the development of mobile health (mHealth) solutions to enhance healthcare delivery and improve public health outcomes. 

Conclusion Of The Chapter : 

In recent years, several countries in Africa have been actively embracing digital transformation to foster economic growth and social development. Algeria, like many other African nations, has also been making efforts to leverage technology for its environmental and sustainable development.
CHAPTER 03  :
  APPLIED SIDE OF THE STUDY
Abstract

After completing the study of the theoretical aspect of digitization and digital transformation in  Algerian public health institution and the inevitability of change , we will try in this chapter to study the current state of digitization and digital transformation in Algerian public health institutions We will begin by providing a brief introduction about the  Specialized Hospital Center Sidi Mabrouk – Constantine-. Where we will present information about its establishment history, organizational structure, and the services it provides. Then, we will outline the research methodology we will follow, as well as clarify the process of analyzing and interpreting the obtained results in a precise and comprehensive manner.
1. Introduction and Study Framework

This chapter aims to introduce the institution and provide the study's methodological framework.
Introduction to the specialized hospital in Obstetrics and Gynecology, and Pediatrics sidi mabrouk- Constantine-

    Definition of the specialized hospital in obstetrics and gynecology , and pediatrics sidi mabrouk –constantine-:

· The specialized hospital institution in Obstetrics and Gynecology, and Pediatrics was established by virtue of Executive Decree No. 97/465 dated 02/12/1997, issued by the Minister of Health, Population, and Hospital Reform. It is a public institution with an administrative nature, enjoying legal personality and financial independence.

· Its specialization lies in the fields of Obstetrics and Gynecology, and Pediatrics.

· The tasks entrusted to the specialized hospital center Sidi Mabrouk include:

· Implementation of prevention, diagnosis, treatment, medical rehabilitation, and recovery activities.

· Application of national programs and local health efforts.

· Contribution to the rehabilitation of health service employees and their professional development.

· The specialized hospital center Sidi Mabrouk can be utilized as a training ground for medical and hospital management on the basis of agreements signed with training institutions.

· The specialized hospital center Sidi Mabrouk carries out comprehensive healthcare activities.

· The specialized hospital center Sidi Mabrouk is classified as "Class B" in the classification of national healthcare institutions, with a capacity of accommodating 190 beds:

· Pediatric department: 75 beds.

· Pediatric Surgery department: 40 beds.

· Obstetrics and Gynecology department: 75 beds.

· The specialized hospital center Sidi Mabrouk has a regional character.
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Figure 01: Geographical Location of the  Specialized Hospital Center Sidi Mabrouk – Constantine-
 

The organizational structure of the public hospital institution " Specialized Hospital Center Sidi Mabrouk – Constantine "   is designed to ensure the efficient delivery of high-quality healthcare services. The structure is characterized by coordination and collaboration among various functions and departments. Responsibilities and tasks are distributed based on the defined functions and activities within the organizational structure.
Structure of Hospital
Source : documents from the The specialized hospital center Sidi Mabrouk-constantine-
The director, as the chief executive officer, is responsible for the overall management of the institution. They oversee all necessary procedures to ensure the smooth operation of the institution and safeguard the confidentiality of information

Members of the Board of Directors are appointed for a term of three (03) years, renewable, by a decision of the governor upon the proposal of the authorities to which they belong. In the event of the termination of a member's term, a new member is appointed in the same manner to replace them until the end of the term. The term of appointed members ends with the termination of their functions.

· The Board of Directors may seek the assistance of any person who can help in its deliberations.

· The Board of Directors deliberates on the following topics:

· Short and medium-term development plan.

· Institution's budget project.

· Estimated accounts.

· Administrative account.

· Investment projects.

· Organizational plans for departments.

· Annual programs for building maintenance and facilities.

· Agreements with training institutions.

· Contracts related to medical services signed with institutional partners, especially social security and economic insurance entities, mutual societies, local authorities, and other institutions and organizations.

· Staff schedule project.

· Internal regulations of the institution.

· Acquisition and transfer of movable and immovable property and lease contracts.

· Acceptance or rejection of gifts and bequests.

 The Board of Directors must hold regular sessions every six (6) months. It can also hold emergency sessions upon the request of its president or two-thirds (2/3) of its members. The deliberations of the Board of Directors are recorded in a special register with a numbered and signed record by the president and the session secretary. The Board of Directors establishes its internal regulations and approves them during its first meeting.

The deliberations of the Board of Directors are not valid unless the majority of its members are present. If the quorum is not met, the Board of Directors must be reconvened within the next eight (8) days, and the members can deliberate regardless of the number of attendees. Decisions are made by a majority of the members present, and in case of a tie, the president has the casting vote.

The deliberations of the Board of Directors are subject to the approval of the governor within the eight (8) days following the meeting. The deliberations can be implemented thirty (30) days after they are sent, unless there is explicit opposition communicated during this period.

· Director's Duties:

The specialized hospital institution of Sidi M'Barek is managed by a director appointed by the Minister responsible for health.

· The director is assisted in carrying out their duties by assistant directors, including:

· Assistant director of administration and resources.

· Assistant director of economic services, structures, and facilities.

· Assistant director of health activities.

· Additionally, the director is assisted by heads of administrative offices.

· The director is responsible for managing the specialized hospital institution. Their responsibilities include:

· Representing the institution in legal matters.

· Authority over the institution's expenses.

· Preparation of the estimated budget and accounts of the institution.

· Development of the organizational structure and internal regulations of the institution.

· Implementation of the Board of Directors' deliberations.

· Preparation of the annual activity report and sending it to the supervisory authority after the approval of the Board of Directors.

· Signing all contracts and agreements within the applicable regulations.

· Exercising peaceful authority over the employees under their jurisdiction.

· Authority over the appointment and management of all employees of the institution, except for those subject to other forms of appointment.

· Delegating their signature, under their responsibility, to their assistants.

· Medical Council:

 The medical council is tasked with issuing technical opinions regarding:

Establishing a functional relationship between medical services.

Medical equipment projects and the construction or refurbishment of medical facilities.

Health programs.

Scientific and technical events programs.

The medical council proposes all measures that can improve the organization and operation of treatment and prevention services.

The director of the specialized hospital institution can inform the medical council of any matter related to medical, scientific, or training issues.
The Medical Council is elected from among its members, including a president and a vice president, for a renewable term of three (3) years.

The Medical Council consists of the following members:

Practicing physicians and heads of departments.
· Financial Organization:

The budget of the specialized hospital institution is determined by a joint decision between the Minister of Health and the Minister of Finance.

The budget of the specialized hospital institution includes a section for revenues and a section for expenses.

· In the revenue section:

· State contributions for prevention, medical research, training, and care for non-social security beneficiaries.

· Contributions from local authorities.

· Revenues from contracts with social security organizations related to treatment provided to insured individuals and their beneficiaries, as well as contracts with cooperative organizations and training institutions.

· Specializations.

· Grants and endowments provided within the applicable legislation and regulations.

· Various revenues and aids related to the institution's activities.

Economic insurance premiums for bodily harm.

· In the expense section:

· Administrative expenses.

· Equipment expenses.

Any other necessary expenses to achieve its objectives.

 The director presents the budget proposal to the Board of Directors for deliberation. Afterward, it is sent to the supervisory authority for approval.

 Administrative accounting is responsible for managing the revenues and expenses. It records registered and settled credits, revenue orders, and collections for revenue accounting. It records allocated credits, authorized credits, accepted payment orders, and available balances for expense orders.

 Appropriate controls for expenses are determined by a joint decision between the Minister of Health and the Minister of Finance.

 The accounts of the specialized hospital institution are maintained according to the principles of public accounting. The management of funds is entrusted to an accountant appointed or approved by the Minister of Finance.

 The approved accountant is responsible for general accounting, special accounting for materials and values, and analytical accounting that allows for cost control.

 General accounting is conducted according to the double-entry accounting method.

 The chief accountant of the specialized hospital institution is the general accountant.
· Users (Human Resources)

Medical Users

· Medical users include chief physicians of departments or units, pharmacists, and specialist practitioners who perform their duties according to specific regulations. They contribute to the organization and assurance of medical coverage.
· Chief physicians oversee the medical management of the departments under their authority, according to their specialization.

· The following individuals are placed under the authority of chief physicians:

· Specialist practitioners in anesthesia and resuscitation.

· Specialist practitioners in pediatrics.

· Specialist practitioners in pediatric surgery.

· Specialist practitioners in obstetrics and gynecology.

· Resident doctors according to their specialization.

· Interns.

· Specialist practitioners conduct medical examinations, ensure and cover medical shifts, provide emergency treatment, and perform both urgent and scheduled surgeries with the assistance of resident doctors.

· In the event of the appearance of infectious diseases within the hospital, specialist practitioners and their assistants must immediately notify the institution director, who, in turn, informs the regional health authority. They collaborate to implement necessary preventive measures.

· Chief physicians or unit heads record their observations and instructions in special notebooks and sign them at the end of patient visits.

· Surgical specialist practitioners maintain records of operative procedures (comptes rendus opératoires).

Semi-Medical Users :
The specialized hospital institution employs semi-medical staff who contribute to other treatment tasks or assist in fulfilling the duties of physicians. They include:

· Head nurses.

· Nurses with a state certificate in general treatment, intensive care, or anesthesia and resuscitation.

· Qualified nurses.

· Nursing assistants.

· Head medical assistants in anesthesia and resuscitation.

· Excellent midwives.

· Midwives.

· All the mentioned users in Article 42 are under the authority of:

· The Semi-Medical Coordination Office.

· Medical supervisors, department heads.

· Medical supervisors, department heads, or those delegated by them.

· The institution director Article 43: All mentioned employees in Article 42 are under the supervision of:

· The Semi-Medical Coordination Office.

· Chief Medical Supervisors of departments.

· Medical supervisors.

· Team leaders.

· Chief midwife.

· Unit head midwives.

These supervisory roles ensure the smooth operation of hospital services and the proper care of patients from admission to their complete recovery. They also ensure necessary coverage during shifts (religious holidays, national holidays, extended weekends, etc.) and maintain relationships and communication with the administration and other medical and technical departments.

The tasks and assignments of semi-medical practitioners holding higher positions are determined by the hospital director.

Semi-Medical Coordination Office is responsible for coordinating between hospital departments and ensuring the smooth operation of all hospital services.

Chief Medical Supervisors of departments arrange the work of medical supervisors and oversee the implementation of medical instructions.

Medical supervisors are responsible for developing, organizing, and distributing tasks to treatment staff (intensive care and general care) and sanitation workers within the department. They also ensure patient hygiene, monitor dietary requirements, coordinate with the admission office, and manage patient files.

The chief midwife organizes the work of unit head midwives and ensures strict adherence to the instructions of specialized practitioners.

Unit head midwives distribute tasks among the available staff members under their supervision.

In addition, the specialized hospital facility is supported by professional workers responsible for cleaning departments and patients' areas, bringing medications from the hospital pharmacy, collecting blood samples from the laboratory, guiding patients and their families to the appropriate departments, ensuring cleanliness of the facility and its surroundings, and providing ambulance drivers who are available day and night to transport patients safely.

· Shared Service Employees

· Shared service workers include:
· Deputy Directors.

· Office Managers.

· Administrators.

· Application engineers in laboratories and maintenance.

· Principal administrative attachés.

· Administrative attachés.

· Principal administrative staff.

· Administrative staff.

· Office staff.

· Accountants of various ranks.

· The Human Resources and Disputes Management Office:

Prepares employment certificates.

· Monitors employees' professional records (promotions, rank advancements, retirement procedures, etc.).

· Prepares the human resources management plan.

· Handles administrative correspondence (administrative decisions, organizing competitions, employment file management, retirement files, etc.).

· Studies and resolves legal problems, including professional, pedagogical, theft, assault, etc., before courts.

· The Obedience and Leave Office: 
· Monitors employees' attendance in coordination with the General Supervision(late arrivals, absences, return to work, etc.).

· Records employees' leaves, including annual, special, sick leaves, and work-related accidents.

          The Joint Committees Council is formed through the election of workers to represent them in this council, and the director appoints representatives of the administration. The council, chaired by the hospital director.
For the representatives of the administration, headed by the institution's director, where this council meets once a year to promote workers in grades until December 31 of each year or in ranks, as well as to study referral files for recall.

The Council of Equal Members Committees meets as a disciplinary council in accordance with the provisions of the General Basic Law of Public Employment No. 06/03 dated July 15, 2006.

 The Sub-Directorate for Economic Services, Structures, and Equipment, under the supervision of the Deputy Director, is responsible for:

Providing meals for patients and shift workers with the help of kitchen workers.

Providing all comfort supplies for patients, including blankets, beds, lighting, heating, etc.

Equipping departments and offices with all necessary work supplies as much as possible and within the institution's available budget.

Strengthening the vehicle fleet with ambulance vehicles and ensuring their maintenance and repair in case of breakdowns.

Renovating and constructing institution structures.

Workers' wages and allowances.

Settling invoices (electricity, gas, water, telephone, equipment, etc.).

There is a telephone switchboard in the institution for receiving and distributing calls, and employees work in shifts 24/24 to facilitate the workers' tasks and connect citizens with their relatives present in the institution, as well as for inquiries, etc.

The Admission Office, upon receiving a patient, performs the following tasks:

Preparation of the admission card (administrative file for admission).

Room card or personal certificates for civil status.

Recording births and deaths, compiling statistics, and informing the Civil Status Office.

Informing the Cost Office about the admission and discharge of patients to calculate the cost of each patient.

 The institution admits children and women who require treatment in the existing departments (pediatric surgery, pediatrics, obstetrics, and gynecology).

 The Reception and Guidance Service carries out the pre-programming process for patients referred by relevant departments, and the acceptance process takes place after the patient is examined by the specialist practitioner.

Hospitalization or direct admission is specifically handled by our institution, especially in cases of childbirth, after the approval of the examining or on-call practitioner, depending on the capacity of the institution.

· Dietary System:

 The Board of Directors, after consulting the Medical Council, determines the times for daily meals, taking into account the applicable standards and balancing each meal with protein (vegetarian or animal), considering the patients' conditions that require dietary monitoring in line with their treatment and diet plans. These meals are prepared in the kitchen, which is periodically inspected by the Sub-Direct.

Based on the updated information provided, the authorized personnel who are allowed to have their meals inside the institution without any monetary compensation are as follows:

· The director

· The treasurer

· Shift managers

On-call doctors, including resident and internal on-call doctors

Surgical assistants from the semi-medical corps

The institution's management ensures that regular meals are provided to these individuals, and they also take care to provide all the necessary means to ensure good shift coverage.
Under the supervision of the general inspector, the employees of the general monitoring department have the following responsibilities 

:Monitoring the movement of employees by documenting their presence, absence, delays, and departures from their workplaces.
Notifying the sub-directorate of administration and resources about the employees' adherence or non-adherence to their positions after the completion of annual or sick leave, by documenting a daily report on the employees' movements day and night.

B. Study period : 
I started this study on 15 mars 2023 and finished it on 15 may 2023
C. Human field :

This study targeted all the users of the Specialized  public Hospital Center Sidi Mabrouk – Constantine-, estimated to be 900 employees, and the sample size for the study was 105 participants.

D. Objectivity: 

The objectivity relates to the subject matter under study, which is the field of healthcare and healthcare management, as it appears on the title which is Digital Transformation in Algerian Public Health Institutions and the Inevitability of Change.
2. Study Method and Tools:

· Study Method:

Conducting any scientific study requires following a clear methodology that helps explore and establish facts. The methodology involves studying and diagnosing the problem by adhering to a set of rules and systems. The methodology can be defined as a collection of general rules followed by the researcher to uncover the truth
. Which aims to Overview of  Digital Transformation in Algerian Public Health Institutions and the Inevitability of Change 

-Data Collection Tools:

 * Questionnaire:

We developed a questionnaire consisting of 19 questions. It includes closed-ended questions where respondents are required to choose an answer from the given options for each question, whether it is a yes or no response, with the possibility to provide clarification if applicable. It also includes multiple-choice questions.

The questionnaire for this study is divided into three main axes:

Axis One: It includes three questions related to demographic data.

Axis Two: It includes six  questions focusing on The extent of the contribution of digitalization to ensuring individual health and quality is significant.
 Axis three : it includes six questions Digitalization contributes to achieving efficiency, reducing costs, and ensuring quality in healthcare delivery.
The preliminary version of the questionnaire was submitted to the supervisor for validation and evaluation of its ability to achieve the study's objectives. Necessary modifications were made, including adding or removing questions, changing the wording, and reorganizing the information to ensure accurate data collection. Suggestions were considered, and the questionnaire was finalized after the necessary adjustments.
The initial questionnaire was presented in its preliminary form to the supervising professor in order to be validated and evaluated for its ability to achieve the study's objectives. Necessary modifications were made, including adding or removing questions, changing the linguistic formulation, and reorganizing the information to ensure the accuracy of data collection. Suggestions provided were taken into consideration, and the questionnaire reached its final form after the modifications.

3. Study Population and Sample:

A. Study Population:

In our case, we will target the employees of the hospital that  consists of 900 workers and employees from various categories which can be  divided into 3 : Administrative ,Technical and  Medical Career Path.
B. Study Sample:

This study was conducted on a specific sample of workers at the Specialized  public Hospital Center Sidi Mabrouk – Constantine-,  , especially. A total of 105 questionnaires were distributed, and 105 responses were collected.
The sampling method used was simple random sampling, where each element in the population has an equal chance of being selected. In this method, the selection of elements is entirely based on chance or probability, and each element has the same probability of being chosen.
4. Statistical Data Processing Methodology:

The statistical data was processed using Microsoft Excel 2007. The data was entered, organized, and tabulated in Excel spreadsheets. Graphs and charts, including pie charts, were created to visually represent the data. The purpose of this process was to assess the accuracy of the collected data, analyze it, and derive meaningful results. This approach was chosen to save time and effort, and to ensure the objectivity and accuracy of the study.
5. The third section: Presentation and Interpretation of Results: 

The descriptive-analytical methodology was employed in this study, aiming to investigate a specific phenomenon and analyze it based on the collected data. It seeks to understand the causes and factors that influence the phenomenon.

The descriptive-analytical methodology aims to study and describe the characteristics and dimensions of a specific phenomenon within a defined framework or situation. This is accomplished by collecting and organizing the necessary data and information about the phenomenon. The analysis is conducted to identify the causes and factors that contribute to the occurrence of the phenomenon. Based on the analysis, conclusions and results are derived, which contribute to understanding the phenomenon and providing valuable information.

The descriptive-analytical methodology aligns with the nature of the studied phenomenon, which is. t Digital Transformation in Algerian Public Health Institutions and the Inevitability of Change in Specialized  public Hospital Center Sidi Mabrouk – Constantine ,It involves analyzing a phenomenon that requires a deeper understanding rather than mere quantitative assessment.

Therefore, the descriptive-analytical methodology was chosen to explore and analyze the complex relationships and factors associated with the phenomenon, providing valuable insights into this important healthcare dilemma.
6. Presentation and Analysis of Study Results:
After defining the Specialized  public Hospital Center Sidi Mabrouk – Constantine-,this research will present the methodology followed in the field study, such as the analysis of the statistical results obtained, and the  key steps and procedures that were adopted in the field study, , sampling approach, and various statistical tools used.
1-Analysis and Disaggregation of Personal Information Data:
Table number (01) represents the description of the sample individuals according to the gender variable - prepared by the student.
	Gender
	Repetition
	Ratio

	Female
	75
	71,42%

	Male
	25
	28,57%

	Sum
	105
	100%


Figure number (01) represents the description of the sample individuals according to the gender variable - prepared by the student.
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According to Table( 1 )and Figure (1), which are related to the demographic questions aimed at identifying the gender variable, we observed that 71.42% of the respondents were female, accounting for 75 individuals. In contrast, 28.57% represented male, which corresponds to 25 individuals. This can be attributed to the fact that our study relied on a simple random sample, which is not influenced by the gender variable.
Table (02) represents the description of the sample individuals according to the age variable - prepared by the student.
	AGE
	repetition
	ratio

	under 30 years old
	25
	23,80%

	from  30 to 40 years old
	43
	40,95%

	from  40 to 50 years old
	17
	16,19%

	more than 50 years old
	20
	19,06%

	sum
	105
	100%



Figure (02) represents the description of the sample individuals according to the age variable - prepared by the student.
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We observed Table (2) and Figure (2), which represent the variable of age among the researchers. We noticed that the predominant category is the youth category. Individuals who are under 30 years old account for 25% of the total, approximately 23.8%. Regarding individuals between the ages of 30 and 40, they represent the largest proportion, which is 40.95%, with a total of 43 individuals. We also observed that individuals between the ages of 40 and 50 account for 16.19%. All the previous age categories, from 30 to 50 years old, primarily represent the youth categories. As for researchers older than 50 years, their percentage is 19.06%, which is equivalent to 20 individuals.
Table (03) represents the description of the sample individuals according to the years of experience  - prepared by the student
	years experience
	frequency
	ratio

	under 5 years 
	21
	20,00%

	 from  5 years to 10 years 
	43
	40,95%

	from 10 years to 20 years 
	23
	21,90%

	more than, 20 years 
	18
	17,15%

	sum
	105
	100,00%


Figure (03) represents the description of the sample individuals according to the years of experience  - prepared by the student
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According to table (3) and figure(3)which represent the variable of professional service among the reaserchers  it becomes evident that the predominant category is the one with less than 5 years And those with a professional service ranging from 5 to 10 years they are presented with 60.95 % which means 64 individuals , which means that the researchers are relatively newly employed. It is also noticeable that workers with professional experience ranging from 10 to 20 years represent 21.90%, which is equivalent to 43 individuals. Additionally, workers with experience exceeding 20 years represent a percentage of 17.15%, which is 18 individuals. This indicates the presence of two categories of highly experienced workers, totaling 39.15% of the total.
 Table (04) represents the description of the sample individuals according to the Education level - prepared by the student:
	Education level
	repetition
	ratio

	secondary school  
	22
	20,95%

	license - master 
	47
	44,76%

	poste graduate studies
	31
	34,29%

	sum
	105
	100%


figure (04) represents the description of the sample individuals according to the Education level - prepared by the student :

[image: image6.png]50
45
40
35

25
20
15
10

e cOndary school — e====licence - master ====poste graduate studies

NA7

AN

N N\,

RN
SN\
SN\

—\

20.36%

repetition ratio





Regarding the educational level, after analyzing the respondents' answers and tabulating them in Table number (04) and through Figure 4, it is evident that the category of users with university education (Master's and Bachelor's degrees) represents 44.76%, which corresponds to 47 individuals. Based on our observations and interactions with the respondents, this percentage specifically represents administrative positions such as administrators, analyst administrators, archive staff, and laboratory staff.
Furthermore, the percentage of 34.29%, which corresponds to 31 individuals, represents the category of executives such as managers, assistant managers, office managers, and specialized doctors. As for employees with a secondary education level, they represent 20.95%, which corresponds to 22 workers, including public health assistants and office assistants. The educational level encompasses three different categories, whether they are medical or administrative. 
Table number (05) represents the description of the sample individuals according to the variable of specialization – prepared by the student
	Occupation in hospital
	Repetition
	Ratio

	Health care profession
	67
	63,80%

	Highly lever administration
	9
	8,50%

	Administrative
	29
	27,61%

	Sum
	105
	100,00%


figure number (05) represents the description of the sample individuals according to the variable of specialization – prepared by the student 
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Any healthcare institution primarily relies on the availability of specialized human resources. The human element is essential in both administrative and technical management, and this is evident from Table number (05) and Figure 5. Healthcare professionals represent 63.80%, which corresponds to 67 individuals, including doctors, nurses, and healthcare workers.

In addition, the percentage of 8.50%, which corresponds to 9 individuals, represents those occupying higher positions such as directors, deputy directors, department heads, and supervising doctors. Furthermore, the percentage of 27.61%, which corresponds to 29 individuals, represents administrative and technical personnel, including state engineers, IT specialists, and various administrative staff who perform different administrative activities and tasks based on the departments they belong to (such as payroll and employee services).
3/ Analysis and processing of the data The extent of the contribution of digitalization to ensuring individual health and quality is significant .

Table number (6) represents the effectiveness of digital transformation during the covid-19 pandemic -prepared by the student.
	The effectiveness of the digital system during covid-19 pandemic
	Repetition
	Ratio

	Yes
	69
	65,71%

	No
	36
	24,29%

	Sum
	105
	100%


figure number (6) represents the effectiveness of digital transformation during the covid-19 pandemic- prepared by the student.
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 Before the COVID-19 pandemic, the institution was studying and considering both traditional (paper-based) and technological methods in processing various operations, whether administrative or healthcare-related. However, during the pandemic, there was a greater need to rely on digital data entry and processing in both the functional and medical domains. This involved the use of specialized digital devices and a dedicated human workforce.

 As indicated by the responses of the participants, 69 respondents (65.71%) emphasized the digitalization of the local and central healthcare system. The registration of births and hospital visits by patients also witnessed a transition from traditional to digital systems. This shift was prompted by the crisis caused by COVID-19. Additionally, 36 respondents acknowledged that the effectiveness of the institution's activities remained relatively limited due to the unprecedented circumstances and the lack of experience among healthcare professionals, administrative staff, and technicians in dealing with emergency situations.

During this period, it was observed that engineers played a supervisory role in implementing and executing various technological programs involved in digitalization. Furthermore, some workers experienced work disruptions due to specific circumstances such as transportation suspensions or contracting the COVID-19 virus. Consequently, the institution resorted to employing some staff through remote work technologies like televiewer.
Table number (7) shows the main factors for implementing digital transformation initiatives - prepared by the student.
	The factors
	Frequency 
	ratio

	improving patient care and their health outcomes 
	31
	29,52%

	enhancing operational efficiency
	51
	49%

	meeting regulatory requirements
	22
	21,00%

	others 
	1
	0,95%

	sum
	105
	100%


 figure number (7) shows the main factors for implementing digital transformation initiatives - prepared by the student.
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According to the statement, 49% of the researchers believe that the goal and motivation behind digital transformation is to achieve maximum operational efficiency in administrative management processes and all activities related to medical and healthcare, including quality assurance, accuracy, and reducing effort and time in task completion. Additionally, improving patient care is done through automation, which is expected to enhance the quality of healthcare and administrative services, aiming for positive outcomes. This was stated by 31 researchers, representing 29.52% of the sample. Furthermore, 22 researchers, accounting for 21% of the sample, stated that digital transformation has an impact on meeting regulatory requirements, such as organizing the physical, human, and methodological resources to manage employees' activities within the hospital.

From this table, it becomes apparent that the motivation and effectiveness of digital transformation initiatives have two dimensions: openness of the institution, which relates to interacting with patients, and organizational functionality, which involves managing the hospital's resources and employees' activities.

Table number (08) represents the distribution of opinions on opportunities to improve administrative and medical management process in healthcare institutions through the use of technology and digital application- prepared by the student.
	opportunities
	Repetition
	RATIO

	yes
	90
	85,71%

	no
	10
	8,52%

	i don't know
	5
	5,77%

	sum
	105
	100%


figure number (08) represents the distribution of opinions on opportunities to improve administrative and medical management process in healthcare institutions through the use of technology and digital application- prepared by the student.
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According to the table above, we can say that there are opportunities and possibilities for improving administrative and medical management processes. 90 researchers have stated that digitizing administrative and medical activities will significantly contribute to obtaining, organizing, and processing data by creating a personal database for each employee, patient, or specific job level or medical condition category. This means that patient care will be based on medical interests they belong to, such as maternity care or obstetrics. However, 10 researchers expressed that there are no opportunities for improving these processes. This reflects the pessimistic mindset of Algerian employees who are experiencing alienation.
Table number (09) represents distribution of concerns and challenges regarding privacy and data security in the organization – prepared by the student -
	Challenge 
	Repetition
	RATIO

	Yes
	62
	59,04%

	No
	25
	23,80%

	I don't know
	13
	17,16%

	Sum
	105
	100%


Figure number (09) represents distribution of concerns and challenges regarding privacy and data security in the organization- prepared by the student.
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59,04% percent (62 individuals) of the researchers responded that there are concerns about digitizing healthcare services, especially regarding patient files. They worry that paper files, once transformed into electronic data, can be hacked, breached, accessed without authorization, or lost if devices are damaged, rendering them unusable. Additionally, the software storing this information needs periodic or annual updates, leading to increased costs. This concern is also reflected in the lack of specialists in data entry and insufficient training in information technology. On the other hand, 23.80% expressed no fear of digitizing files related to users and patients alike. Digitizing these files would allow access from anywhere, provided proper means and software are available, ensuring the protection and controlled access to the patient and employee databases by specialists. Thirteen researchers stated that they were unsure whether digitization posed any risks or concerns.
Table number (10) represents the distribution of opinions on the existence of a specialized department for data collection and statics in sidi mabrok hospital - prepared by the student.
	Specialized department
	frequency
	Ratio

	Yes
	87
	82,85%

	No
	11
	10,47%

	I dont know
	7
	6,66%

	sum
	105
	100%


Figure number (10) represents the distribution of opinions on the existence of a specialized department for data collection and statics in sidi mabrok hospital- prepared by the student.
[image: image12.png]I DONTKNOW




 
According to the table and figure above, it is evident that 82.85% of the respondents confirmed the existence of a special process for digitizing administrative and medical files. This process involves scanning all paper documents and converting them into digital files as a first step in the digital transformation. However, prior to that, training of employees is necessary. This allows for the establishment of a dedicated department whose main task is the digitization of healthcare files. This department would be a mixed unit encompassing the technical, administrative, and healthcare aspects. The remaining 18 researchers, who are not in favor of the digitization project, represent the category of individuals who are resistant to change or those who will retire soon or change their line of work. 

The obstacles (problems) that healthcare institutions face in implementing the electronic medical record for patients include:
The respondents in the survey mentioned a wide range of obstacles that hinder the implementation of the electronic medical record for patients. These obstacles vary from one institution to another and also depend on the hierarchy of the sample participants (especially in the case of assistant directors and office managers). Some of the obstacles mentioned include:

Budget constraints: Insufficient budget allocated for implementing the electronic medical record system.

Staff shortage: Lack of qualified staff to handle the implementation and maintenance of the system.

Dispersed units within the institution: Difficulty in coordinating and integrating different units within the institution.

Technological ignorance: Lack of awareness and knowledge about the technology required for implementing the system.

Internet infrastructure: Inadequate or unreliable internet connectivity, including the absence of a network infrastructure and insufficient financial resources to connect healthcare facilities to the network (EPSP).

Incomplete program implementation: Failure to complete the program by the ministry responsible for its implementation.

Technical support issues: Lack of technical support and absence of qualified personnel to provide assistance.

Resistance to technology adoption: Reluctance from employees, including medical staff, to embrace technology due to mindset issues, lack of desire, or insufficient support from management.

Interruption due to COVID-19: Disruption caused by the COVID-19 pandemic, which halted the implementation process.

Financial problems: Financial difficulties faced by the institution.

Regulatory texts: Challenges related to regulatory texts and compliance requirements.

Training deficiency: Lack of training opportunities for employees to acquire necessary skills.

Centralized network installation: Network installation limited to the central level, making it inaccessible for some healthcare units.

Insufficient financial resources: Inadequate financial resources to support the connection of healthcare facilities to the network, even for basic units or clinics.

Resistance from healthcare professionals: Resistance from doctors and nurses to use the electronic system, believing that it should be the responsibility of a dedicated assistant rather than a healthcare professional.

Lack of material and financial resources: Insufficient physical and financial resources.

Division of healthcare areas: Fragmented distribution of healthcare units and a shortage of qualified personnel.

Lack of initiative: Absence of efforts or commitment to implementing the electronic medical record system.

Lack of expertise: Insufficient expertise in digitalization and information management.

Lack of coordination: Poor coordination and lack of involvement in decision-making processes.

Financial support: Lack of financial support for implementing the required changes.

Lack of commitment: Non-compliance of relevant individuals in entering the required information.

Resource limitations: Insufficient resources to support the implementation.

Weak internet connectivity: Poor internet connectivity affecting system performance.

Lack of competent personnel: Absence of skilled and qualified personnel.

Resistance to change: Employee resistance to embracing and adapting to the changes brought by the electronic medical record system.

Equipment and human resource deficiencies: Inadequate medical equipment and lack of skilled human resources.

Lack of sincere management commitment: Lack of genuine commitment from management to effectively manage the implementation process.

Lack of official documentation and training: Absence of official documentation and training provided by the ministry responsible for the implementation, leading to a lack of awareness and professional consciousness among employees.

These obstacles collectively contribute to the challenges faced by healthcare institutions in implementing the electronic medical record system, and addressing these concerns is crucial for successful adoption and utilization of the technology.

4/Data analysis and interpretation of  Digitalization contributes to achieving efficiency, reducing costs, and ensuring quality in healthcare delivery.
Table (11) the distribution of opinions of workers about which sector that provided the best digital transformation at national level - prepared by the student.
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figure (11) the distribution of opinions of workers about which sector that provided the best digital transformation at national level- prepared by the student.
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According to the statements of the researchers and as evident from Table 11 and Figure 11, the Ministry of Communication is the first entity in terms of digital utilization, with a percentage of 32.38%. It is followed by the Ministry of Justice with a percentage of 30.47%. The Ministry of Health comes in third place with 13%. Other sectors follow thereafter. This can be attributed to the fact that the Ministry of Communication primarily relies on technology, while the level of digitization in the Ministry of Health remains relatively low, as per the researchers' opinions. If it weren't for the COVID-19 pandemic, the digitization rate in the sector would be even lower.
Table number (12) the distribution of formal change process for digital transformation initiatives  - prepared by the student.
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figure number (12) the distribution of formal change process for digital transformation initiatives  :
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The government is working within the framework of digitizing all sectors to establish legal frameworks that regulate and implement all transformation processes from the traditional system based on conventional methods to the digital system, utilizing digitization in all its mechanisms and physical and human resources. This is evident in the responses of the researchers, with 84.75% expressing a willingness for digital transformation through instructions and laws issued by the authorities. However, 16 researchers believe that digital transformation represents only 15% of the operations. Despite providing suitable technologies for digitizing healthcare and administrative processes, the working methodology and approach still rely on paper-based practices.
Table number (13) the distribution of satisfaction with the level of technical support and mechanism for receiving and addressing complaints for digital healthcare service:
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figure number (13) the distribution of satisfaction with the level of technical support and mechanism for receiving and addressing complaints for digital healthcare service:
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According to the table and figure above, it is evident that 60.95% of the respondents emphasized the importance of technical support, which is translated as effective leadership support. This support is provided to other groups by creating a suitable work environment in order to build a business plan or devise an institutional strategy. It involves providing the necessary equipment, transferring expertise and information that can guide and organize healthcare employees in their various administrative or medical roles. It also includes providing digital programs and equipment, budget allocation to cover the process of digitizing the institution, creating electronic medical records, electronic networking systems, laboratory information systems, medication management systems, electronic patient systems, and establishing an electronic platform for recording patient and healthcare professionals' complaints.However, 33.33% of the researchers stated that technical and technological support exists but at lower levels, requiring special efforts from the managerial and user groups. Training programs and knowledge transfer are considered acceptable but require additional effort. Another group of researchers, representing 6.67%, believe that technical support in the healthcare sector is inadequate and does not meet the expectations of technological advancements. They attribute this to a lack of expertise and compare it unfavorably to the experiences of other countries.
Table number (14) represents the electronic programs implemented in the specialized hospital sidi mabrok –constantine- prepared by the student.
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figure number (14) represents the electronic programs implemented in the specialized hospital sidi mabrok –constantine- prepared by the student.
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The institution under study relies on multiple programs, and according to the table and figure above, it is evident that there is an intention and an organizational and functional culture to achieve digital transformation. This is evident in the use of digitization programs in various healthcare and administrative departments of the Sidi Mabrouk Mother and Child Hospital in Constantine province. The following programs are utilized:

RH Sante and 3COH: These programs are used for managing the institution's employees, including their profiles, schedules, and payroll. They contribute to streamlining human resources operations and ensuring efficient workforce management within the organization.

Budget and Cost Management: This software program aids in the management and tracking of the institution's budget, expenses, and financial resources. It assists in maintaining financial transparency and optimizing resource allocation within the organization.

Patient Management System (PATIENT): PATIENT is a significant digitalization program that focuses on the digitalization of patient records. It allows for efficient and secure storage, retrieval, and management of patient information, medical history, diagnoses, treatments, and other relevant data. This digital approach improves patient care, facilitates accurate diagnoses, and enhances overall healthcare delivery.

DEM Program: The DEM program is the latest addition to the digitalization initiatives. It serves as a centralized software program that the Ministry of Health aims to implement across all healthcare institutions. Its primary purpose is the digitalization of patient records, providing a standardized approach to record-keeping and information management within the medical field.

Additionally, there are other software applications available, such as reception and hospital stay management software. These applications contribute to improving the patient experience and optimizing the hospital's operational efficiency during admission, stay, and discharge processes.

The adoption of these software programs reflects a commitment to leveraging technology in healthcare services and administrative operations. By embracing digitalization, the organization aims to enhance efficiency, accuracy, and accessibility of information, leading to improved patient care, streamlined processes, and better resource utilization.
Table numbers (15) the distribution for the allocated budget for the technical and human aspect insufficient for transforming from traditional system to the digital system – prepared by the student 
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figure numbers (15) the distribution for the allocated budget for the technical and human aspect insufficient for transforming from traditional system to the digital system – prepared by the student [image: image22.png]yes
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According to the provided table and figure, it is evident that 61.50% of the respondents acknowledged that the budget allocated for hospital equipment, facility management, and employee welfare is sufficient. This is attributed to the Algerian government's increased focus on the healthcare sector, especially after the COVID-19 pandemic, and recognizing the significance of knowledge and software in today's world. The digital transformation project in the healthcare sector, like other sectors, is a national endeavor. Therefore, the Ministry of Health has allocated a substantial budget to ensure a smooth digital transition in line with the recommendations of the World Health Organization.

However, 29 individuals (representing 10.49% of the respondents) expressed concerns about the budget inadequacy for various digitization processes. They highlighted frequent breakdowns and the need for regular updates to address these issues. This group represents individuals who are dissatisfied with the current situation and believe that the allocated budget falls short in meeting the requirements for successful digital transformation.

It is essential for the Ministry of Health to address these concerns and allocate sufficient resources to overcome budgetary limitations and technical challenges. By doing so, they can ensure the effective implementation of digital initiatives, including updating existing systems, resolving technical issues promptly, and meeting the evolving needs of the healthcare sector.


5/  answers of open questions :

What in your opinion, are the reasons for the resistance to change on the part of employees in digitizing ?

Resistance to change: Some individuals from ancient times may resist adopting new technologies and digitalization due to fear of losing control and knowledge. They may be accustomed to traditional ways of working and lack continuous training in digital skills.

Lack of continuous training: The absence of ongoing training in digitalization contributes to the resistance and lack of knowledge among professionals in various sectors, such as medicine and pharmacy. This hinders their ability to adapt to new technologies and understand the importance of digitalization.

Lack of transparency and preservation of privileges: The absence of transparency and the preservation of certain privileges can discourage individuals from embracing digitalization. They may fear accountability and the shift from a culture of laziness, inertia, and lack of transparency to one that requires responsibility, hard work, efficiency, and continuous learning.

Corruption and evasion of social responsibilities: Factors such as corruption, evasion of social responsibilities, weak management, and the overall weakened authority of the state can contribute to resistance towards digitalization. Poor work conditions, communication issues, lack of development opportunities, and a general lack of awareness and digital literacy can also hinder progress.

Fear of negligence and lack of responsibility: Some employees may resist digitalization as they fear it will expose their negligence and lack of commitment to their duties. They may prefer the old paper-based system, which they believe allows them to cover up mistakes. Digitalization emphasizes speed, accuracy, and adherence to assigned tasks, reducing the ability to escape from professional obligations.

Lack of resources, training, and engagement: Insufficient resources, lack of training, and failure to engage employees in the digitalization process can contribute to resistance. Employees may feel disconnected, unmotivated, and unaware of the significance of digitalization in their sector. The fear of stepping out of their comfort zone, ignorance about the importance of digitalization, and lack of professional proficiency further exacerbate the resistance.

Adherence to traditional management practices: Some employees may prefer traditional management practices and resist digitalization, which challenges their control and dominance over certain aspects of their work. They may perceive digitalization as a threat to their interests and resist change as a result.

Incompetence and avoidance of professional responsibility: Inadequate competencies, evading professional responsibility, and the change of higher-level authorities can contribute to resistance against digitalization. The lack of mandatory digitalization requirements and the fear of losing position and power can also deter individuals from embracing digital tools.

Lack of self-confidence and training: Some individuals may lack confidence in their abilities to adapt to digital tools due to insufficient training and knowledge. This lack of self-confidence can hinder their willingness to engage with digitalization efforts.

Ignorance and fear of losing power: Ignorance, fear of losing power, lack of awareness, and a lack of professional ethics can contribute to resistance against digitalization. Some employees may only work with what they already know and resist change because they fear the unknown and the potential loss of their positions and authority.
What is your opinion? Do frequent changes in top-level positions of authority have any impact on the digitization project of your institution? How so?

The responses of the officials and researchers varied between agreement and disagreement, and the results can be summarized as follows:

No, because it is a state project.

Yes, if there is a supportive official who encourages such ideas and programs.

Yes, especially if we are considering granting the digitization process to private institutions.

No, it doesn't have any impact.

It definitely has an impact, as changing officials in positions of power often leads to changes in the digitalization policies.

No, because all officials have not changed the project's deserved importance.

One of the reasons for the halt in digital transformation is changing the institution's director.

Yes, of course.

It remains within our estimation and based on our acquired experiences that the success of an institutional project is closely linked to the seriousness, competence, and dedication of the responsible official. In Algeria, there is no strategic societal project where projects are continued and institutions are built according to strategic plans that do not change with changing individuals.
Summary of Chapter 3:

During this chapter,  we presented the specialized hospital of sidi mabrok in Constantine also  the field aspect of the study, after data collection and analysis, we were able to verify the validity of the hypotheses and answer the questions related to the digital transformation in Algerian public institutions and the change that needs to take place among them in which it will be beneficial for patients and the healthcare .

General Conclusion
The implementation of digitization in the healthcare sector and the completion of digital transformation require the integration of administrative, technological, informational, human, and ethical elements, as well as other essential components that synergize and influence each other within the context of the digitalization process of healthcare services to align with the requirements of the new digital society.

The correlation between modern administrative work and digital technology, information systems, and communication has led to a direct relationship between the use of digitization and the performance of employees. Similarly, there is a positive correlation between the use of digitization and the improvement of healthcare services. This means that as employees embrace digitization, their skills and performance develop.

However, numerous challenges have hindered the success of digitization projects, serving as the main reasons for failure. These challenges pose significant obstacles to governments striving to implement such projects, as they face linguistic, cultural, financial, technological, and human-related challenges. Therefore, it was necessary to explore effective solutions to mitigate these obstacles or minimize their impact, with a focus on preserving employee performance. This can be achieved by utilizing modern technological methods and tools, given the importance of digitization in enhancing service delivery to satisfy beneficiaries' satisfaction with high-quality healthcare services. It also ensures the provision of services in the best possible manner through the rapid flow of electronic information and simplification of administrative procedures for patients. Additionally, it entails the establishment of training programs and courses to build and enhance skills that keep pace with new developments.
Hypotheses test results:
First hypothesis :” he adoption of digital transformation initiatives in Algerian public health institutions is crucial for overcoming existing challenges and improving healthcare delivery and patient outcomes.” After data transcription and analysis, the validity of the first hypothesis was confirmed.

Second hypothesis:” The primary drivers for digital transformation in Algerian public health institutions are the need for improved efficiency, cost reduction, and  After data transcription and analysis, the validity of the second hypothesis was confirmed.
 Results of this study :
 In this chapter, which represents the field aspect of the study, we have explored the transition from traditional to digital practices and its implications. Through data analysis, we have arrived at several important findings, including:

1-The digital transformation is an urgent necessity, driven by technological advancements and unforeseen crises and risks.

2-Digital transformation offers numerous advantages to customers or patients, such as speed, accuracy, and quality of services.

3-The governance of the healthcare sector ensures fairness among beneficiaries, emphasizing transparency and inclusivity.

4-Digital services and electronic management enable us to allocate financial and human resources effectively, adapting to unpredictable circumstances and ensuring optimal budget allocation under normal conditions.

5-Electronic applications facilitate medical appointment booking, ensuring patient convenience and rights.

6-Digitization simplifies access to patient data, enhancing speed and security of storage.

Overall, digitization contributes to the organization of public health through official statistics and data that pertain to each patient and region. It serves as an economic, social, and political project while improving the efficiency of healthcare professionals and administrators in serving patients.
Suggestions: 
The necessity of having genuine willingness from officials and senior management to lead the project and provide full organizational and financial support.

Developing and motivating individuals through training and capacity building, especially in digital skills.

Establishing a clear and transparent vision for the transition to digital work.

Encouraging and promoting the learning of modern technologies for both employees and citizens.

Ensuring a secure and protected digital environment for data and information.

Establishing laws, regulations, and systems for electronic transactions.

The imperative of widespread digitization and leveraging the latest communication technologies in the management of healthcare centers, especially public ones, to enhance their performance.

Reducing waiting times for medical consultations by intensifying remote medical consultation systems.

Eliminating digital illiteracy and promoting information literacy through the availability of infrastructure and devices.

Establishing a health alert system at the ministry level to detect and address recorded shortcomings within its sector, as well as predicting and mitigating the risks and threats to the health of Algerian citizens.
Digital transformation in Algerian public health institutions and the inevitability of change .
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