CHAPTER ONE
INTRODUCTION
1.1. BACKGROUND OF THE STUDY 
Health is both a basic human need and a basic human right (Muyskens K, 2022). It is the obligation of the government and health-care professionals to offer equal health care to all people (Baer et al., 2016) and to ensure that all of the population's health demands are met (Baer B et al., 2016). The current healthcare state of most of the world's poor countries is deplorable (Zhongming et al., 2018). In underdeveloped countries, a huge portion of the population lacks access to basic health care. Lower-middle income countries (LMICs) account for only 12 percent of global spending on health, even though they account for 90% of the global disease burden (Peters et al., 2008). Developing countries have poor access to primary healthcare, mainly due to lack of qualified workforce, adequate financing, and quality assurance to ensure patient safety (Muzammil & Lopes, 2021).
	An emerging feature of modern medicine is patient centered care (PCC). PCC is defined as a healthcare partnership between patients, their families, and their practitioners—this partnership ensures that patients have autonomy, education, and support over decisions of care that meet their needs and preferences (Otero et al., 2015). PCC leads to better satisfaction, improved quality of care and health outcomes, and reduction in healthcare costs and disparity (Rosenthal, 2008). Patient centeredness is now a priority for healthcare organizations; empowered patients play a key role in enhancing healthcare quality, a measure of which is patient satisfaction (Tartaglione et al., 2018).       
In underdeveloped healthcare systems, the needs and perceptions of consumers i.e., patients are not adequately met by the services provided by health care professionals (Sixma et al., 2020). Several factors, including literacy and political turmoil contribute to this (Otero et al., 2015). In recent years, the World Bank as well as other funding agencies have advised developing nations to ensure that population health should be maintained at a reasonable cost, and that health care services respond directly to patients' preferences and expectations (Lateef et al., 2011; Mundy & Verger, 2015). This means that integrating PCC in current healthcare systems in developing countries can help to address disparities and inequitable costs of healthcare and can optimize resource use while promoting patient empowerment and patient satisfaction (Otero et al., 2015).
PATIENT SATISFACTION: 
Globally, there is a growing need for high-quality healthcare (Huang et al., 2014). Public health can be directly impacted by the assessment and enhancement of hospital services as a service system (Rasouli & Zarei, 2015). Monitoring and managing patient perceptions to reduce dissatisfaction with the service system is critical for both stability and profitability (Altuntas et al., 2018).   
Patient satisfaction is a key indicator of high-quality care (Serhan et al., 2022; Wilczynski et al., 2022). Patient satisfaction is defined as the patient's subjective assessment of the quality of healthcare services in comparison to their expectations of quality standards (Mahdavi-Roshan et al., 2022; Nadapdap et al., 2021). Patient perception is a key indicator of healthcare quality assessment and can lead to improvements in care quality, particularly in the market-driven healthcare sector today (Marley et al., 2004).
Currently, patient satisfaction is not just important for both for the financial performance of healthcare providers and for the well-being of patients (Ferrand et al., 2016). Multiple factors can affect patient satisfaction: these include socio-demographic variables, care quality, access and cost of care, and physician role and behaviors, among others (Naidu, 2007). Dissatisfaction with healthcare services usually occurs when the quality of care received is lower than expected (Tende et al., 2022). This dissatisfaction can influence patient behaviors and impact the overall quality of healthcare systems. These domains imply certain expectations patients have regarding their hospital experience, such as a safe environment where they are treated promptly with respect and dignity, and have control over their environment, as well as effective communication with their healthcare providers (Lee et al., 2010).  
PATIENT SATISFACTION SURVEYS:   
Generally, patient satisfaction is measured through surveys and other data collection instruments. Healthcare providers can benefit from patient satisfaction survey data since it offers important insights into medical care services and the providers of those services (Dunsch et al., 2018; Manzoor et al., 2019). According to Sixma (2020), patients' subjective evaluations of medical care services have several significant applications. These surveys allow the patient to judge quality of service with respect to relational, environmental, and organizational dimensions, as evidenced by a study in France (Boyer et al., 2006).
	Surveys aim to explore the three main dimensions of patient satisfaction: provision of necessary medical care, therapies that patients and their families seek, and the actions and conduct of providers (Junewicz & Youngner, 2015). These surveys try to translate subjective patient perceptions into meaningful, quantifiable data, which can influence actions and decisions (Catalyst, 2018). Point care questionnaires are the fundamental tool for monitoring the experience of patients and can capture standardized data which represents both patient perceptions as well as the factors affecting them in a quantifiable manner (Coulter et al., 2009). 
	A number of published questionnaires and survey instruments exist in literature (Al-Abri & Al-Balushi, 2014). The spectrum of these instruments includes publically standardized instruments, which have good validity and reliability but are limited in their scope. Internally developed instruments, as well as instruments provided by private vendors are also frequently utilized in healthcare practice; they have a wider scope, but their reliability and validity may not be clear (Dawn & Lee, 2003). Selecting the appropriate patient satisfaction instrument is quite challenging, as many standardized and validated instruments cover only specific aspects of care and have limited use in other care settings (Yellen et al., 2002).
ROLE OF HEALTHCARE TECHNOLOGY:
Health information technology (HIT) effects on the quality of health care, patient safeguard, and patient satisfaction. Substantive benefits in terms of quality metrics can be achieved by utilizing HIT systems, as computerized physician order entries (McCullough et al., 2010). Many studies have shown that HIT results in improved patient satisfaction, although the findings are inconclusive (Rozenblum et al., 2018). 
The HITECH Act signed in February 2009 promoted the adoption of certified EHR systems as part of health IT systems in United States. Different countries have also embraced EHR in the regional and national settings including Denmark, Switzerland and Germany (Kruse & Beane, 2018). Various investigations carried out show that health outcomes, administration efficiency, and healthcare costs are all associated with the use of HIT (Ammenwerth et al., 2008; Goldzweig et al, 2009; Free et al., 2018). Kruse and Beane (2018) in their systematic review identified that several HIT categories were utilised in the various studies, these included; Web-based HIT; Telemedicine and software; and Clinical decision support systems. They evaluated influence of various categories of HIT on various healthcare outcomes, including physical and mental health care, continuity of care and overall health care. Kruse and Beany (2018) showed that efficiency or effectiveness concerning medical outcomes was significantly enhanced by the HIT.. 
	The potential for HIT to improve healthcare quality and safety and patient satisfaction is substantive, and for this reason an exponential increase has occurred in digital health investment (Mobasheri et al., 2015).  HIT streamlines management operations and increases operational efficiency, all the while reducing operational costs. It has been posited that adoption of HIT systems can allow healthcare providers to reach optimal quality, safety, and efficiency (Alsalman et al., 2021). 
1.2. PROBLEM STATEMENT 
Over the past few decades, Saudi Arabia has expanded its healthcare offerings in response to patient demands (Walston et al, 2018). Organizations and their employees' efficacy and efficiency are tracked and assessed using key performance indicators. According to this perspective, patient satisfaction surveys are a tool for tracking how well a hospital provides healthcare in relation to costs and services (Al-Abri & Al-Balushi, 2014). In particular, the first healthcare consulting service that patients interact with is the outpatient department (OPD). As a result, patients' perceptions of the hospital's service quality will show up in the standard of care provided in outpatient departments (OPDs) (Mosadeghrad, 2014). 
Many patients have complained about inadequate healthcare delivery services during the past ten years (Reader, 2014). Among the major problems were the lack of qualified and trustworthy doctors and nurses, the rudeness of service providers at every levels, the lack of basic infrastructure, outdated medical equipment, inefficient medical supplies, the low quantity and poor quality of medications provided, and the lack of appropriate hygiene practices (Reader, 2014). These considerations compelled people to switch providers even if they had superior options. Because they offered higher-quality medical care, more effective treatment, and positive user-provider interactions, the majority of patients opted for private health care services like private hospitals, polyclinics, specialty clinics, private consultation rooms, private laboratories, and private pharmacies. 
Previous studies in this field have focused on several aspects, such as patient satisfaction with waiting times in a tertiary care hospital's medicine outpatient department (OPD) (Al-Harajin et al., 2019); physician-patient and nurse-patient interactions in terms of the communication skills of physicians and nurses (Kartika et al., 2018); accessibility to services and facilities in terms of waiting time, working schedule, and service procedures; and patient satisfaction with convenience, courtesy, and the quality of care (Al Shamsi et al., 2020; Chandra et al., 2019; Abass et al., 2021; Goula et al., 2022; Al-Qudah, 2022; Molla et al., 2022; Serhan et al., 2022). 
The present study focus to build on previous research to evaluate the effect healthcare technology can have on the quality of services provided in outpatient departments on hospitals in the south region of Saudi Arabia. It aims to explore how HIT can reinforce efforts to maximize patient satisfaction and overall healthcare quality as well.
1.3. RESEARCH QUESTIONS 
Constructed on the background introduction, the research questions are derived from the problem statement, and the present study intends to find answers to each of the research questions as below: 
1. How does OPD services and facilities in the areas of physical facilities, physician, nurse’s, pharmacies and registrations effects healthcare quality in south region of Saudi Arabia? 
2. How does the technology efficiency effect on the healthcare quality performance in south region of Saudi Arabia? 
3. How the technology efficiency does effects on OPD services and facilities in the areas of physical facilities, physician, nurse’s, pharmacy and registrations towards health care quality in south region of Saudi Arabia? 
1.4. RESEARCH OBJECTIVES 
The main research objectives based on our problem statement and research questions emerge as follows:
1. To investigate the effects of OPD services and facilities in the areas of physical facilities, physician, nurse’s, pharmacy and registrations on healthcare quality in Saudi Arabia 
2. To examine the technology efficiency effect on the healthcare quality in Saudi Arabia 
3. To explore the technology efficiency effects on OPD services and facilities in the areas of physical facilities, physician, nurse’s, pharmacy and registrations towards health care quality of Saudi Arabia 
1.5. SIGNIFICANCE OF PRESENT RESEARCH
Since clinical process and outcome metrics frequently take precedence in the quality-of-care equation, it is anticipated that patient satisfaction measurements will become more and more significant in the growing movement toward responsibility among healthcare professionals. Hospitals' plans and methods for providing patient services are heavily influenced by patient satisfaction with outpatient and ambulatory care (Afzal et al., 2022). Numerous aspects of health care, such as service accessibility, availability, and convenience, provider technical proficiency, interpersonal skills, and the physical setting in which services are provided, are taken into account while calculating patient satisfaction levels (Alsayali MM, et al 2019).
Utilizing Health Information Technology (HIT) to increase the efficiency of services and facilities in hospitals is becoming the norm now. The implementation of HIT can automate several basic functions related to patient information, such as decision support systems, bar-coding, and supply chain functions; this can make documentation and viewing of records easier (Alsalman et al., 2021). Using HIT to improve healthcare quality in terms of patient satisfaction metrics has exciting implications; this has been shown both by modelling studies (Roham et al., 2019), as well as by clinical studies (Lu et al., 2018). The present study can provide unique insight regarding how technology can improve efficiency of services and facilities, and ultimately, patient satisfaction in OPDs in Saudi Arabia.
1.6. SCOPE OF RESEARCH
Healthcare services in Saudi Arabia include both private and government sector hospitals and facilities (Rahman, 2020). Facilities in both these sectors offer emergency services, outpatient and inpatient services, long-stays, day care stays, and other services (Binsalih et al., 2021). Although there is a wide range of services proffered, the present study will focus on outpatient services in hospitals across both sectors in the Southern region of Saudi Arabia. 
While the study primarily focuses on determining how technology can, and has, impacted efficiency of services and facilities in OPDs, and how this can subsequently affect healthcare quality in terms of patient comfort, the scope of the study extends beyond that. Patient satisfaction can be utilized as a novel marketing tool (Purcarea, 2019), and can replace previous strategies, such as offering commercial discounts or deals on outpatient services or incentivizing the public by marketing medical technologies or western trained staff (Algudairi et al., 2018; Alotaibi et al., 2021).
1.7. LIMITATION OF THE STUDY 
The study will have certain limitations. Data collected on patient satisfaction in outpatients cannot be generalized to other hospital departments and services. The study is academic research with a limited time span and budget, which are major constraints in conducting clinical research (Wu & Lu, 2018; Grasso et al., 2021). Timing of the cross-sectional snapshot due to our study design might not accurately reflect the group's overall behavior, and it may be difficult to establish cause-and-effect relationships between study outcomes. There can be limitations related to language issues, especially since most of the validated patient-satisfaction questionnaires are in English, and some subtext may be lost in translation. The study will also be limited to a specific region and may not be generalizable to the entire Saudi population. 
1.8. OPERATIONAL DEFINITIONS
The research structure is designed to explain the influence technology efficiency can have on outpatient health services and facilities. The operational definitions in this research pertain to the definitions from the researcher’s perspective and they are highlighted in table below.
	Term
	Operational Definition

	Healthcare Technology
	It alludes to use of technology systems to enhance various aspects of healthcare and to increase their efficiency. Major domains of HIT include guiding decision support, making physician entries computerized, and maintaining an electronic medical record (EMR).

	Technology Efficiency
	It pertains to effect of technology systems in increasing efficiency of orders, systems, and other aspects related to healthcare, including both clinical and non-clinical systems

	Patient Satisfaction
	Patient satisfaction is a system of patient expectations and the importance of each point of contact with the patient.

	Electronic Health Record
	A compilation of an individual's electronic (digital) medical records saved on the computer. A patient's healthcare history, comprising diagnoses, prescription medications, tests, allergens, vaccinations, and therapeutic plans, is contained in their electronic medical record. All medical professionals who treat patients have access to their electronic medical records, which they can utilize to inform their treatment choices..

	Personal Health Record (PHR)
	An assortment of health-related data that gives a person the ability to keep track of and control their own medical data. A personal health record contains information about diseases, allergies, surgeries, immunizations, and the results of tests, screenings, and physical examinations. It may also contain details about prescription drugs taken and health habits like eating and exercising. 

	E-prescribing
	Prescription and medication order communication is facilitated and improved by using electronic systems, which also offer a strong audit trail for the complete medication use process and help with medication selection, administration, and supply through knowledge and decision support.

	Outpatient Department
	A facility which patients attend for diagnosis and treatment without spending the night. It consists of different clinics, and can include nursing services, pharmacy services, diagnostic services, and clinical services. 



1.9. ORGANIZATION OF THE THESIS 
The research structure is designed to provide a detailed literature review on the role of HIT in improving services and facilities, and its impact on healthcare quality as measured by patient satisfaction; this literature review then guides the methodology, and subsequently, results and recommendations from the research. These are detailed in fiver chapters as outlined below:
CHAPTER 1: INTRODUCTION
CHAPTER 2: LITERATURE REVIEW 
Chapter Two will contain review of related literature by using theoretical framework and previous studies that present authenticity and establish credibility of this study. 
CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 
 In chapter three, explain the method of the study including the research design, the study populace, the setting of the study, and the study period; the sampling strategy, number of samples, and criteria; data collection methods; analysis of data protocols; and moral issues. 

CHAPTER 4: ANALYSIS AND FINDINGS 
Chapter Four will be devoted for data analysis of the research that includes thematic analysis of quantitative data. 
CHAPTER 5: DISCUSSION AND CONCLUSION 
In chapter five findings from the quantitative research will be put into context and corroborated against existing literature. Moreover, the findings will be utilized to elucidate recommendations and conclusions regarding the research results. 
1.9. SUMMARY 
This research objective is to evaluate the mediating effects of healthcare technology on improving OPD services and facilities, thereby leading towards improved health care quality in Southern zone of Saudi Arabia. These effects can be utilized to devise a framework for development of this technology across hospitals, with the end goal being improvement in patient experience and patient satisfaction, thereby incentivizing public attraction towards technologically advanced outpatient healthcare facilities. 


CHAPTER 2
LITERATURE REVIEW
2.1. INTRODUCTION
This current chapter aims current literature regarding health information technology (HIT) and its role in improving efficiency of healthcare services. It starts with a review of modern aspects of patient care, and how patient-centered care influences various metrics of patient’s experience and satisfaction. It then discusses how in the light of prior literature, patient satisfaction as a derivative of healthcare quality can be improved by efficient healthcare services which rely on HIT. On the basis of these findings, it builds the conceptual framework and hypothesis, which will be tested using real-time patient data.
2.2. OVERVIEW OF PATIENT-CENTERED CARE 
2.2.1. Definition of Patient-Centered Care
Patient-centered care (PCC) is a diverse term, covering many facets of patient care. It has been recognized that the best way to determine patient centeredness is via an assessment made by the patients themselves (Stewart, 2001). According to Stewart (2001), patients require PCC which explores their reasons for visit, their concerns and need for information; considers patients not just as service users but as an integrated sum of their personal and emotional needs and issues; explores common grounds on diagnosis and management of disease with the patients; enhances prevention; and improves on the continual doctor-patient relationship. 
Kitson et al. (2019) conducted a review of literature to determine the core elements of PCC. According to them, patient participation and patient involvement, patient-healthcare professional (HCP) relationship, and area of care delivery are the core elements of PCC, all of which may have the same conceptual source. There are variations in how PCC is actually applied in clinical care since various providers prioritize different facets of these components (Kitson et al., 2019).
To achieve alignment between delivery of healthcare with patients’ preferences, needs and values, patient-centered care (PCC) focuses on patients engagement in their care. With these objectives this care approach is intended at promoting patient satisfaction and health by embracing full disclosure, patient centeredness and individualized therapies.
As defined by Al-Refaie and his collaborators in 2022, patient-centered care is a system where healthcare workers uphold the understanding of patient needs and concerns. In their study conducted in Saudi Arabia, the authors underscore the importance of effective interaction between patients and health care staff in order to implement PCC. Self reported Worries point out that Patient satisfaction with healthcare services increases several folds when their preferences are valued and their concerns are listened to. Al-Refaie et al , assert that PCC not only raises the level of care but also enhances the patient clinician trust. which is useful as a way of making patients happy especially within outpatient categories.
From Greenhalgh et al. (2020), patient-focused care is arguably most significant interventions that shifted from the disease-centered model by focusing on the totality of patient’s health experience. The authors assert that to build a PCC approach, the stakeholders of the healthcare system should involve patients in all aspects of care delivery, including assessment, planning, intervention, and monitoring. This means providing patient choices concerning their treatment, and ensuring that they empowered and participate appropriately in the decision-making procedure. In the study, the results showed that patients are much happier and often have better health outcomes due to their active roles in their healthcare decision making because they are likely to adhere to regimens that are compatible with their values and beliefs.
Siddiqui et al. (2023) noted that improvement in patient care and experience follows increased advancements in patient care, especially in the outpatient settings. About PCC efforts aimed at changing the outpatient setting, they discuss that patient-centered care, individualised action plans, and communication, may transform the outpatient experience. The findings of the study points out that patients will be satisfied and engaged with the treatments being offered if they are convinced that the treatment plans given to them are personal to their case. Additionally, Siddiqui et al. reveal that physicians who have patient-centered orientation learn and gain better rapport to their patients, which leads to strong patient-physician trust and continued patient compliance to p.
Bearing the above facts in mind, Berg (2019) claims that exploring the technological aspects of putting patient-centered care into practice, the computer-supported digital health tools may assist PCC by allowing the patients to be able to access their client records and engage in more engaging interactions with the different health workers. In the patient care process, patient engagement or self-management tools such as patient portals, telemedicine and EHR must be adopted according to Berg to grant patients more power and involve them in decision making process. As a matter of fact, this level of engagement is core to PCC model because it ensures that health care is delivered in a personalized way and with the patient’s permission. Lastly, the study concludes that technology becomes useful when employed appropriately in enhancing patient centered care delivery because helps in timely individualized care as well as assisting patients express their choices.
Building on this subject, Neves et al, (2021) discusses how patient centred treatment enhances patient satisfaction and engagement. They argue that PCC involves developing a medical environment that fosters patient confidence and promoting as well as acknowledging patients’ individuality. In their studies, patients reported that contrary to what they wanted was the doctors who struggled to understand the patients’ personal health conditions and condescend courtesy to them. The study shows that patient-centered approach is particularly useful in outpatient settings because patients frequently deal with healthcare professionals less frequently and must feel that their concerns and time are respected at every opportunity.
2.2.2 Patient-Centered Care in Clinical Practice
PCC promotes holistic care which aligned with individual patient’s values, cultural backgrounds, and requests, with the goal of empowering patients in their treatment process (El-Alti, Sandman, & Munthe, 2019). PCC not only results in favorable economic and clinical outcomes, but also in improved patient comfort, life quality, and self-management approach (Delaney, 2018; Pirhonen et al., 2019; Lor, Crooks, & Tluczek, 2016).
Researches have been conducted to determine the predictors of PCC provision in clinical care settings. Some precursors for PCC which have been identified include organizational support  of HCPs (Luxford, Safran, & Delbanco, 2011), musculoskeletal disorders, work culture and environment (Sharp, Mcallister, & Broadbent, 2018) and shared decision making (Håkansson et al., 2019). Research conducted among acute care nurses in Saudi Arabia showed that burnout care, compassion satisfaction and structural empowement have significant positive correlation with enhanced PCC provision. In other places low burnout has also been liked to good PCC (Hower et al., 2019).
In the practice setting, Understanding Patient-Centered Care (PCC) is an administrative and clinical model that gives priority to the consideration of patient need, values and preferences in all aspects of patient care management. This strategy ensures that apart from being effective clinically, treatment is patients centered and patients get the support they need throughout the process. Introducing the model that embraces an individual-centred and integrated model of care delivery, PCC has become an essential paradigm of present-day health care systems, the major aim of which is optimisation ofpatient outcomes and satisfaction.
Al-Refaie et al. (2022) discuss patient-centered care (PPC) implementation in clinical practice within Saudi Arabian outpatient settings. In their study, they found that the therapeutic process improves when medical personnel focus their attention to the cultural, affective, and informative needs of clients. If clinical teams want to build trust with patients, they should consider encouraging openness and treating one another with professional courtesy. This enhances patient satisfaction while at the same time enhancing the quality of the services being offered. The study emphasises that concerning the clinical practice, PCC is not only about offering medical care but also about acknowledging patients’ additional psychosocial needs and ensuring they are not feeling lonely and unheard during the process. In their study, Al-Refaie et al. acknowledge that employing patient involvement and treatment compliance approaches in clinical practice can enhance client engagement and thus promote efficient and sustainable health outcomes.
Another aspect about patient-centered care in the clinical practice discussed by Greenhalgh et al. (2020) is that it requires a shift from the traditional provider-dominated models with patients as passive spectators to more engaging and reciprocal views. The authors of this study show that significant organizational changes are required for the implementation of PCC in clinical practice, such as enhancing knowledge of healthcare workers in shared decision-making processes, patient engagement strategies, and communication methods. According to Greenhalgh et al., there are communication patterns that can help doctors enhance compliance and satisfaction: engaging patients in decisions and letting them make choices. This is particularly relevant to clinical practice because it entails a more individualized treatment approach that aligns with patient values and goal..
Berg (2019) has emphasized on how technology may be utilized into patient-centered care, arguing that patient centered practices in clinical organizations are fostered by digital health technologies such as patient interfaces and Electronic Health Records. In his study, Berg noted that EHRs facilitate and enhance communication between patients and physicians, alongside ensuring that patient preferences and their medical histories are documented and taken into consideration in decision-making processes in treatment. Effective patient portals also allow people to get educated and empowered so they can make decisions about their health care by giving them access to their own data. Hence, this information access promotes transparency and trust during the delivery of patient-centered care in clinical practice. Regarding this issue, Berg has it that clinical teams can deliver better timely, individualized, culturally acceptable care for every patient as appreciated and valued.
Neves et al. (2021) build on the evaluation of patient-centered care in clinical practice, particularly in outpatient settings wherein patient-centered care is predominantly employed. Their studies show that for PCC to take root, it needs the support of a patient-centered culture that translates to practices across multiple care tiers which is not strictly communicated and technological. They also found that patients assigned higher levels on the perceived involvement and satisfaction questionnaires when they felt that the care was presented as per their need and needs alone. In the views of Neves et al., it is stressed that clinical procedures need to focus on creating a climate in which the patients feel comfortable to express their preferences and their concerns. Discussed communication methods, shared decision and ensuring that clinical judgments made mirror patient’s values and goals can assist in attaining this. Individual patient approach in clinical practice puts emphasis on recognition of the patient as a human being with psychological and physical aspects, which differs from focusing solely on the clinical aspects of the patient’s condition.
Gaining further data about patient-centered care in practice while focusing on the outpatient clinic improvement approaches, Siddiqui and colleagues (2023) provide more details. They argue that ensuring that patient feedback is incorporated into practice systematically, the application of continuous improvement technologies in clinical environments would raise the level of patient focused care. The evaluation and subsequent alteration allows healthcare professionals to enhance particular aspects of treatment, and the approaches used, according to patients’ needs. Siddiqui et al. define patient-centered care as a progressive approach that requires constant effort on the part of clinicians if they are to improve patient satisfaction. Their studies focus on meaningful interactions between a patient and an organizer while evidencing the effectiveness of patients’ feedback use coupled with communication skills training.
Furthermore, Heinemann et al. pointed out some challenges of offering PCC in the clinical care context as follows: In Saudi Arabia, it was identified, through systematic review, that there are significant space in the delivery of PCC by community pharmacists. These limitations are due to several challenges such as; time challenges, lack of expertise, no provision made for continued professional development, no access to an information base, and finally; cultural and professional challenges (Rasheed et al., 2018). Another systematic review made in regard underlined that there were critical obstacles to the maximum provision of PCC as follows: Language and communication problems, Lack of instructions give to the patients preadmission (Aljuaid et al., 2016). This study also found that including patient’s opinions and preferences, and preserving patient privacy during physical examination were positive predictors of PCC, and that support given by leadership toward a patient-centric approach can influence perceptions of PCC among HCPs (Aljuaid et al., 2016; Hussein, 2014). While health system in Saudi Arabia previously was predominantly resource and staff-centric, there is increasing awareness and government incentive to convert it to a patient-centric system which improves quality of life, accountability of healthcare organizations and staff, and cost reduction with improved patient outcomes (Ahmad et al., 2020; Al-Sahli et al., 2021). 
2.2.3. Models of Patient Centered Care
Several conceptual frameworks have been historically used to define the dimensions of patient-centered care. Some of the important models in this regard are briefly presented below:
2.2.3.1. Picker/Commonwealth Dimensions
The Picker/Commonwealth programme for Patient-Centered Care was the first to coin the term “Patient-centered care”. The program created the Picker’s survey instrument measuring patient experience across eight dimensions by conducting telephonic interviews with patients and families, as well as focus group discussions (Conway et al., 2006). The eight dimensions described in the instruments are as follows:
· Care integration and coordination: Across support, additional, and clinical services
· Information, communication, and education
· Physical comfort: This involves pain management, clean and comfortable surroundings, and help with daily living.
· Family and friend participation in care
· Honoring the values, needs, and preferences of the patient: this includes attention to patient autonomy, involvement in decision-making, and awareness of quality-of-life issues.
· Support on an emotional level and reduction in worry and terror
· Care continuity and transition, especially care away from clinical settings.
· Access to care: This covers time spent for admission, as well as outpatient and inpatient waiting times.
Figure 2.1: Picker’s principles of patient-centered care

2.2.3.2. Institute for Patient and Family-Cantered Care (IPFCC) Model
This model, based on four core concepts, was introduced by the Institute for Patient and Family-centered care, with the perspective that PCC is an innovative approach to healthcare preparation, execution, and assessment, which is grounded in the principle of mutually advantageous alliances among patients, families, and HCPs (Hsu et al., 2019). The core concepts entailed in this model include:
· Dignity and Respect: HCPs should offer dignity and respect to patients’ and families’ values, beliefs, relationships and cultural backgrounds while planning the delivery of care.
· Participation: Patients and families can participate in the decision-making process at whatever level they choose.
· Information-sharing: HCPs share timely, accurate, unbiased, and complete information with patients and families, helping them to reach an informed decision about the continuity of care.
· Collaboration: Families and patients allowed to participate in broader aspects of care delivery, such as policy making; program development, evaluation and implementation; professional education; and delivery of care.
2.2.3.3. The Planetree Model
The Planetree model is based on nine tenets of patient-centered care, which were formulated to make patients partners in their care so that they could meet their human needs and improve overall outcomes (Shaller, 2007). The organization currently offers certification for healthcare organizations in patient-centered care, based on principles which are outlined below:
· Recognition of importance of human interaction in personalized care
· Patient education and consumer-oriented health libraries to inform and educate diverse patient populations.
· Attending to nurturing aspects of nutrition
· Incorporating arts, massage, human touch, spirituality and inner healing into patient care
· Using architecture and design to create healthy environments.
· Integrating alternative practices into routine clinical care
The integration of these principles has brought a paradigm shift from simple patient care to patient and family-engaged care (PFEC), which involves active partnership of HCPs with patients and families for planning, delivery, management, and improvement of healthcare services (Frampton et al., 2017).   
2.2.3.4. National Health Council (2004)
Based on the report by Carol Cronin in 2004, the National Health Council in 2004 identified three themes of PCC based on patient outcomes: 
· Care over time involving patient’s family.
· Shared and accessible information
· Respect for patient’s needs, values, and preferences
The report reviewed 9 different models of PCC to arrive at a unified definition, which represented 45 different concepts identified from the various definitions (Cronin, 2004). Figure 2 represents the six main elements which were identified across models and form the core of principles of PCC.
Figure 2: National Health Council Elements of Patient-centered Care


2.2.4. Patient Satisfaction as a Metric for Patient-Centered Care
Patient-centeredness is an integral dimension of healthcare quality (Berwick, 2009). At an organizational level, seven key factors have been defined to formulate a framework for providing PCC. These include the quality of the built environment, leadership involvement, communication of the strategic vision to organizational members, systematic monitoring and feedback, supportive workplace conditions, and multi-level patient and family interaction, and supportive information technology (Shaller, 2007). While clinical audit and feedback are important quality improvement strategies for managing risk, reporting incidents, and assuring quality, ultimately patient-centeredness relies on more than just these strategies, and a wider organizational approach requiring patient input can be helpful in this regard (Groene et al., 2009; Luxford, Safran, & Delbanco, 2011).
While patient satisfaction is an important derivative of PCC, with roots in consumer marketing, it is not necessarily the same as patient-centeredness (Kupfer & Bond, 2019). Patient satisfaction implies that patients have been provided support, comfort and education regarding synthesis of the decision-making process, and that their viewpoint has been considered and inculcated. Monitoring patient satisfaction has become a commercial metric for organizational success, with direct links to quality in terms of reduction in malpractice claims, and healing effect of positive perceptions which serves as a ‘placebo’ (Hall, 2008). Even though patient satisfaction can conflict with patient-centeredness at times, the goal of the physician should be maximizing patient benefit by ensuring safety, effectiveness, efficiency and equitability, and to bridge the gap between patient’s demand and actual clinical decision through patient education (Kupfer & Bond, 2019; Coulter, 2019). 
Satisfaction is not only an emotional reaction but also a cognitive evaluation of the quality of medical care that has been provided to patients; in this regard, it is strongly influenced by underlying patient expectations (Urden, 2002; Crow et al., 2002). In modern medicine, satisfaction represents an endpoint for evaluation of patient-centered care. Patient satisfaction is also a measure of physician payment structures (Shirley, Josephson & Sanders, 2016).  
Since it shows how well healthcare services meet patients' choices, wants, and expectations, patient satisfaction is an essential indicator of how well patient-centered care (PCC) is working. Patient satisfaction provides knowledge about how well healthcare systems are delivering those clinical, patient-centered, and empathetic, understanding care that patients require. Of course, many studies have analyzed the relationship between PCC and patient satisfaction with focusing on how the evaluation of this aspect can help to understand whether non-pharmacological patient-centered intervention approaches in the healthcare context are effective or not.
Patients’ satisfaction is therefore considered an essential marker especially in outpatient healthcare settings, in determining the extent to which healthcare practitioners are implementing the patient-centered care model as described by Al-Refaie et al. (2022). In their Saudi Arabian research, they found out that patient satisfaction gains a significant boost if doctors and nurses are eloquent, specific, and duties enable patients to be participants in the decision-making process. From the study carried out by Al-Refaie et al, authors report that happy patients are most likely to adhere to their prescribed treatment regimens, attend follow up appointments, and exhibit better general health outcomes. Therefore, patient satisfaction is one of the indicators of patient compliancy as well as patients’ health improvements and quality of care offered. The study also emphasises how important is to assess patient satisfaction regularly so that the principles of PCC can be applied correctly.
Patient satisfaction is also discussed by Greenhalgh et al. (2020) as the possible link between PCC and patient satisfaction is investigated. Their study said that patients also preferred the idea of a complete presentation of their needs in a tailored manner. To evaluate, Greenhalgh et al. have explained that satisfaction surveys and feedback forms can be used tools to compare patient experiences across the care plans implemented by healthcare professions. They found that several aspects such as increased patient-physician interaction, greater patient-specificity treatment and the patients were involved in decision-making processes had high levels of patient satisfaction. Based on the findings of this study, patient satisfaction constitutes an important measure of delivering and implementing PCC in healthcare institutions and provides useful feedback for enhancing service provision care (PCC) is working. Patient satisfaction provides knowledge about how well healthcare systems are delivering those clinical, patient-centered, and empathetic, understanding care that patients require. Of course, many studies have analyzed the relationship between PCC and patient satisfaction with focusing on how the evaluation of this aspect can help to understand whether non-pharmacological patient-centered intervention approaches in the healthcare context are effective or not.
Patients’ satisfaction is therefore considered an essential marker especially in outpatient healthcare settings, in determining the extent to which healthcare practitioners are implementing the patient-centered care model as described by Al-Refaie et al. (2022). In their Saudi Arabian research, they found out that patient satisfaction gains a significant boost if doctors and nurses are eloquent, specific, and duties enable patients to be participants in the decision-making process. From the study carried out by Al-Refaie et al, authors report that happy patients are most likely to adhere to their prescribed treatment regimens, attend follow up appointments, and exhibit better general health outcomes. Therefore, patient satisfaction is one of the indicators of patient compliancy as well as patients’ health improvements and quality of care offered. The study also emphasises how important is to assess patient satisfaction regularly so that the principles of PCC can be applied correctly.
Patient satisfaction is also discussed by Greenhalgh et al. (2020) as the possible link between PCC and patient satisfaction is investigated. Their study said that patients also preferred the idea of a complete presentation of their needs in a tailored manner. To evaluate, Greenhalgh et al. have explained that satisfaction surveys and feedback forms can be used tools to compare patient experiences across the care plans implemented by healthcare professions. They found that several aspects such as increased patient-physician interaction, greater patient-specificity treatment and the patients were involved in decision-making processes had high levels of patient satisfaction. Based on the findings of this study, patient satisfaction constitutes an important measure of delivering and implementing PCC in healthcare institutions and provides useful feedback for enhancing service provision..
Amidst the bustling city streets, a platform reverberates with the noise, blending into a boisterous symphony. Those palaces below begin to receive their futuristic attire as well, while the momentary ray ships of tall residences gaze redly into the night sky. Every single one of these individuals is a lone ranger in the middle of all the commotion as you watch them go between buildings. Your nostrils are still filled with an enticing mixture of scents from cooking food and engine exhaust. There must be nothing but vitality pulsing through the city after such a hectic and bewildered existence—just a pure pulse that outpaces all other messages.
Larson et al. (2019) outlined a framework of the interrelationships between patient satisfaction measures and quality of care. This framework specifies the relationship between the spanning of strengths and weaknesses of care that can focus on meeting patient needs, expectations, and values, and the impact on health outcomes and satisfaction with care. The framework is presented below as figure 1:

Figure 2.3: Inter-relationship between health system quality and responsiveness and patient-centered care

2.2.4.1. Factors influencing Patient Satisfaction
Patient satisfaction relies on many factors inside the healthcare setting. These include convenience and affordability; nursing and staff care; fulfilment of the clinical need; administrative and registration processes; infrastructure and amenities; general and professional behavior of doctors; and OPD and reception facilities (Kamra, Singh & Kumar De, 2016). In the outpatient setting, factors such as prolonged waiting and consultation times, and staff behavior, can influence patient satisfaction negatively (Al-Harajin, Al-Subaie & Elzubair, 2019; Alnemer et al., 2015; Alahmari et al., 2015). 
Other factors which have been found to influence patient satisfaction include the relationship hospital personnel foster with patients (Farzianpour, Byravan & Amirian, 2015; Heydari & Seydi, 2008); certain patient characteristics (Sadjadian et al., 2004); and hospital factors such as cleanliness and waiting times (Heydari & Seydi, 2008; Bjertnaes et al., 2011), and type of hospital as well as unit of hospitalization (Lagu et al., 2018). 
Work ethic and treatment provided by HCPs can have a significant impact on patient satisfaction as well. One study found that timely attending of patient by a nurse, patient handling and nutritional care provision, as well as speed of admission and filing process were positive predictors for high patient satisfaction (Soleimanpour et al., 2011). Negative patient perception is usually linked with lengthy administrative processes and financial services (Skudal et al., 2019); hospital processes of admission and discharge are usually time-consuming and agonizing for patients who need acute care. Hospital environment which fosters healing has also been described as an index for patient satisfaction in some studies (Riiskjaer, Ammentorp & Kofoed, 2019). 
The ability of HCPs to provide patient-centered care has long been recognized as a crucial factor for patient satisfaction. In this regard, it can be said that patient satisfaction and PCC are closely interlinked and interdependent; while PCC leads to higher patient satisfaction, patient satisfaction can be understood as a metric for the level and quality of PCC in healthcare settings (Kuipers, Cramm & Nieboer, 2019). This has been shown in several studies, and a systematic review on patient satisfaction with nurse-led triage in the emergency department demonstrated a direct link between patient satisfaction and patient-centeredness of nurses (Rehman & Ali, 2016).
Satisfaction is also dependent on the facility where healthcare services are being provided. For instance, in a systematic review of patient satisfaction in primary care sector in Saudi Arabia, an interesting contradiction was noted between patient’s perceived satisfaction and their actual experience. Most of the patients who indicated satisfaction with primary care still attended the emergency department for the same complaint, indicating that their satisfaction with services did not equate to resolution of their clinical complaint (Senitan, Alhaiti & Gillespie, 2018). This has been previously pointed out as well, that patient-centered care may not necessarily be equal to patient satisfaction, as fulfilling patients’ demands to satisfy them is not always clinically wise (Kupfer & Bond, 2019). In the primary care systematic review, factors which influenced satisfaction scores included communication between physicians and patients; relational conduct in terms of reassurance, mutual respect, support, and time; personal qualities of HCP such as friendliness and courtesy; technical skills and knowledge; and availability and accessibility (Senitan, Alhaiti & Gillespie, 2018).
Most of the factors which influenced patient satisfaction fall outside the domain of HCPs and rely on administrative tasking or patient demographics. It has been shown that healthcare providers offering individualized care can affect patient’s perceptions through the notion of shared decision-making (Köberich, Feuchtinger & Farin, 2016). Similarly, HCP attitude and communication level and patient’s trust are key factors in determining patient satisfaction (Chandra, Ward & Mohammadnezhad, 2019). Therefore, even though HCPs have limited control over influencing patient satisfaction, they can collaborate with health service managers to strategize how both provider and administration related factors can be mitigated and improved.
2.2.4.2. Methods of Determining Patient Satisfaction
There are several methods of determining patient satisfaction, which can be used both at an individual and at an organizational level. According to the White (1999), patient feedback can be solicited in a variety of ways, such as telephonic surveys, written surveys, focused group discussions (FGDs) or personal interviews; among these, written surveys represent the most efficient and cost-effective approach. With written surveys, the advantage is due to pre-existing questionnaires, which have already been tested and validated, and are therefore less time consuming. The goal of the survey should be to cover major domains defining patient satisfaction i.e., quality issues, accessibility issues, and interpersonal issues (White, 1999). Written surveys for patient satisfaction follow a similar model to surveys for customer satisfaction in corporate marketing. 
As a general approach, two types of methods can be used to determine patient satisfaction: qualitative and quantitative. The merits and practical aspects of both are outlined below.
Qualitative Methods: Qualitative methods are mostly user and interaction dependent, and do not provide metrics for measurement of various satisfaction parameters. However, these methods are much more interactive and involve greater patient participation, with the potential of highlighting subtle issues that may be missed in a methodical quantitative survey.
There are a variety of qualitative methods which can be utilized for determining patient satisfaction. These include professional observations regarding satisfaction by the healthcare provider, personal interviews with the patients, or focused group discussions to highlight issues affecting satisfaction (White, 1999; Shirley, Josephson & Sanders, 2016). Qualitative methods are more interactive and can generate higher response rates (Burroughs et al., 2001); however, they are costlier and time consuming, with little validity and reliability, and can be influenced by the behavior of the healthcare provider during the interview or observation process (Fottler, Ford & Bach, 1997). For this reason, qualitative methods may be utilized only as a means of developing a quantitative survey. Correlating qualitative input with quantitative ratings of a patient satisfaction survey showed a significant difference between the two; patients who made positive comments in the qualitative aspect were found more likely to have a high mean score on the quantitative scale compared to patients who made negative comments (Santuzzi et al., 2009). 
Quantitative Methods: These methods are more commonly used to collect ongoing satisfaction data, since they are easy to use, less time consuming, and provide a more accurate facsimile of patient experiences which can be then compared among different patients as well (Shirley, Josephson & Sanders, 2016). In quantitative methods, either a single global measure or multiple domains can be used to determine satisfaction scores. With the former technique, it can be difficult to determine what factors influenced satisfaction; therefore, multi-domain constructs are more commonly used in questionnaires and surveys to determine patient satisfaction (Beattie et al., 2014). 
Several distinct domains can be measured using quantitative tools. These include interpersonal skills, technical quality of care, accessibility and availability, physical environment of the healthcare setting, and outcomes of care. As discussed above these domains represent various factors which have been shown to impact patient satisfaction (Shirley, Josephson & Sanders, 2016). Compared to global measure surveys, multi-dimensional surveys are relatively time-consuming, but provide a richer overview of patient and healthcare setting characteristics. 
Quantitative surveys can be conducted by phone, over the internet, or in person as written surveys (White, 1999). These surveys can be both generic or disease specific and can use multiple response formats to determine satisfaction i.e., binary yes-no formats, or Likert-point scales which can be converted into numerical values as well using statistical analysis software (Clark, 2003). 
There are certain caveats to look for before conducting quantitative surveys to determine patient satisfaction. Measurement tools need to be valid and reliable in order to ensure reproducibility of results, which can be used to implement change in care settings (Urden, 2002). Questionnaires can be limited by several kinds of bias, such as recall bias, satisficing, central tendency bias, and social desirability or deviation (Shirley, Josephson & Sanders, 2016). Sometimes survey instruments may be insufficiently sensitive, or may measure the wrong items, or may result in an improvement process which does not directly impact patient satisfaction. In these scenarios, instruments may not bring the desired change in satisfaction levels even after process of improvement is initiated (Shirley, Josephson & Sanders, 2016). Timing of the surveys is also important, as is the method of delivering surveys; handouts given during admission may be scored higher compared to email surveys which were submitted after discharge, as patient satisfaction tends to decline over time once administrative issues overtake medical ones (Bendall-Lyon, Powers & Swan, 2001; Gribble & Haupt, 2005)
Interpretation of survey results is another important factor to consider before implementing change. This interpretation should ideally begin with an examination of the measurement methods i.e., verification of psychometric properties such as validity and reliability (Sitzia, 1999; Barnett et al., 2018). Secondly, the response rate to the survey must be noted. A response rate of 30% is usually acceptable, and a rate of 50% is considered high, while a rate of 80% is very high (Sitzia, 1999). Lastly, different theoretic models of data interpretation, including the top-box and the discrepancy model, can be applied to understand the satisfaction data. In the former, the highest rating of a question is used as the basis of comparison, whereas in the latter, the perceived discrepancy between expectations and experience defines satisfaction (Williams, 1994). Results of individualized items can also be used to provide opportunities for improvement.
 2.2.4.3. Survey Tools for Measuring Patient Satisfaction
A multitude of survey tools have been developed to measure patient satisfaction (Morris et al., 2014). These surveys can be administered either externally i.e., through national bodies, or internally via direct dissemination from hospitals, clinics, and other healthcare settings. Some of the popular patient satisfaction surveys are enumerated below:
A. Consumer Assessment of Healthcare Providers and Systems (CAHPS) surveys: these are generic tools made by the Agency for Healthcare Research and Quality (AHRQ). Disseminated by the Centre for Medicare and Medicaid Services in the US, these surveys assess patient experiences in a variety of settings, including ambulatory care, surgical and medical care, health plans etc. The aim of the surveys is to use validated items as well as supplemental items to record certain practices (such as communication, cleanliness) during the care period, to obtain an objective overview of the complete patient experience (US Department of Health and Human Services, 2019). 
B. Patient Satisfaction Questionnaire: This survey divides patient satisfaction into six domains of care, represented by 47 survey items. The domains include access to care; technical quality of care; availability of services; interpersonal care; communication; and financial domain (Ware, Snyder & Wright, 1976). Shorter forms of this questionnaire exist, i.e, Patient Satisfaction Questionnaire-18 (PSQ-18), which is a valid and reproducible tool measuring seven dimension of patient satisfaction i.e., overall happiness, technical proficiency, interpersonal style, communication, budgetary considerations, doctor visit duration, and accessibility and convenience (Marshall & Hays, 1994; Thayaparan & Mahdi, 2018).
C. Client Satisfaction Questionnaire (CSQ-18): This is a generic multidimensional measure which assesses satisfaction with healthcare services using 18 items. It validates the patient’s experience across various domains such as general satisfaction, physical surroundings, technical aspects of care, and interpersonal communication (Larsen et al., 1979).
D. Other Surveys: These include the Short Assessment of Patient Satisfaction (SAPS) scale, which is a generic measure with wide applicability, and requires a short time to complete because it has just 7 items (Hawthorne et al., 2014). Other validated generic measures include Patient Satisfaction Index (PSI), which has 23 items (Guyatt et al., 1995), and the Consultation Satisfaction Questionnaire, which has 18 items assessing clinical consultations (Baker, 1990), among others.  
Since a single standardized measurement tool does not exist, there is no standardized tool to use in all situations, and therefore selecting a survey tool to determine patient satisfaction can be a difficult task (Espinel et al., 2014). For this reason, hospitals and care settings might employ instruments created internally, which are either developing de novo or import questions from pre-existing validated surveys (Al-Abri & Al-Balushi, 2014). Although this can appear tempting, the process of creating an instrument and validating it is time-consuming, and for accurate measurement of satisfaction it is better to use tools with validated psychometric properties (Barnett et al., 2018). 
2.2.4.4. Selection of Survey Tool
There are certain factors to consider when choosing an ideal survey tool. These include:
· It covers all the domains of interest: these domains may include access to care; care environment; doctor-patient relationship; provision of health information; technical quality of care; general satisfaction; shared decision-making; and treatment efficacy relative to patient expectations (Hardy, West & Hill, 1996; Shirley, Josephson & Sanders, 2016; Larsen et al., 1979).
· It measures what patients actually experienced: certain surveys measure patients’ perception or opinions regarding their experience, instead of measuring the actual experience, which is undesirable (Coulter, Fitzpatrick & Cornwell, 2009).
· Cost-effective and easy to administer.
· Should have validated psychometric properties (validity, reliability, acceptability) and educational impact (Shirley, Josephson & Sanders, 2016)
Choosing the right quantitative survey method to determine patient satisfaction can be, therefore, daunting. A clear-cut framework of variables that need to be measured and domains which need to be assessed should be made before selecting any method for measuring patient satisfaction, and clinicians and administrators must be cognizant of this.
2.3. ROLE OF HEALTH INFORMATION TECHNOLOGY
Health information technology (HIT) utilizes technology systems to improve various aspects of healthcare and to increase their efficiency. Major domains of HIT include guiding decision support, making physician entries computerized, and maintaining an electronic medical record (EMR). HIT's primary goal is to improve the safety, efficacy, and efficiency of healthcare delivery (Shekelle, Morton, & Keeler, 2006).
Health Information Technology (HIT) plays an essential role in improving healthcare delivery by improving the communication, making work easier and improving patients’ status. Diagnostic related methods such as telemedicine, patient’s portal, EHR, and other technologies have brought several shifts in healthcare systems. This has lead to constructive involvement from the patient, improved healthcare delivery and provision of quality services. HIT is involved in several aspects of healthcare among them reducing medical errors, improving the satisfaction of patients by providing them with personalized and quick treatment..
Enhancing Communication and Coordination:  Benefits of health information technology is the improvement of the relationship between patients and healthcare practitioners. Zhang et al. (2020) note how health ICT enhances patient experience by providing practicing physicians with comprehensive and timely patient information pertinent when delivering care through application of HaTTs such as EHRs. It enhances clinical judgments, ensures the delivery of uniform care, and reduces mistakes because it provides instant patient information. HIT improves teamwork among the health care givers since it enhances the possibility of accurate records of the patient and ensures that all the care givers have equal understanding of the patients case.
In their study, Al-Shorbaji et al. (2019) offer another piece of evidence of how EHRs especially within the primary care setting benefits the communication, reduces documentation errors and thus enhances patient safety and satisfaction. It is perceived that when physicians and patients engage in discussions over the facts that are accurate and up to date, patient trust in the care continuum increases. Moreover, effective communication makes the patient to be an active participant in the treatment, thus enhancing patient satisfaction. In a similar vain, Greenhalgh et al. (2020) note that the HIT systems such as the EHR systems reduce the time spent in other tasks, make communication between departments better hence improving the efficiency of the hospitals. Patients have also been saved from inconveniencies of having their care transferred and delays in treatment hence lead to better outcome..
Improving Patient Engagement and Satisfaction: Barent to solely improve the internal mechanism of resolving patient’s needs, HIT greatly affect the level of satisfaction and engagement. According to Al-Qirim (2020). These platforms empower patient through providing them with test result, prescriptions, and appointment platforms. Happiness concerning patients’ experiences of healthcare improves as they engage themselves on their treatment plans and choices. Such level of participation has a positive impact on treatment results as patients become more compliant to medical recommendations as becomes empowering.
In positioning patient portals as sources of increased patient satisfaction, Kuhn et al. (2021) explore how granting patient immediate entry to their medical records and shortening patient’s wait time to arrive at results or some other sort of information that the patients require could lead to increased patient satisfaction. Patients are empowered with their healthcare journey when they have access to appointment scheduling, or by secure messaging with their clinicians. Patients and health care disciplines acquire more trust in the end, which increases patient satisfaction. Further, Neves et al. (2021) examine ways in which the application of telemedicine systems can improve patients’ opportunities to receive medical care. 
It appears that due to the help of telemedicine the patients can receive the necessary care without having to travel long distances, what can be critical when speaking about the geographical barriers, most of all, if talking about the rural populations. This convenience solver increases the patient satisfaction because it eliminates the delays of physical treatment and appointment administrative work..
Streamlining Operations and Reducing Errors: Ocost perational efficiencies in the healthcare structures have also been improved by implementation of health information technology. Computerised Physician Order Entry (CPOE) systems and electronic health record (EHRs) can support the reduction of lower pharmaceutical missteps, which cause a substantial amount of patient harm (Baker et al., 2018). These pushed technologies, for example, make the identification of likely drug interactions, allergies, and all other possible safety concerns possible, thereby raising the kind of treatment offered. Also, due to mass utilization of real-time integrated data, HIT systems enable healthcare providers to properly track patient status and address the relevant issues timely.
Jha et al., (2018) points out that scheduling systems in healthcare can if improved will reduce patient waiting time and increase effectiveness. HIT also clears overbooking or forgetting of appointments by making appointment scheduling easier hence reducing possibilities of delay and discontent. Healthcare systems can more effectively deliver care through simplification of work processes such as the application of order management hence improving on staff productivity and customer satisfaction..
Improving Patient Safety: This is a crucial factor that can enhance patient safety in addition to improving operational efficiency and communication. Berg (2019) observe that by reducing dependency on paper-based documentation, which is easily lost or read wrong, health IT especially EHRs helps physicians in their decision-making processes. This means that such mistakes such as illegible writing, misplaced papers, or wrong patient information are minimized with computerized systems. The clarity and access granted by improved medical patient data lead to enhanced patient results and safer treatment choices.
The details of the HIT function and the ways it can increase patient satisfaction and healthcare will be detailed in the following sections.. 
2.3.1. Overview of Health Information Technology
Health information technology may be termed as a large strand of description of how consumers and healthcare providers use technology to keep, inform, assess and share health care information..
HIT includes the following:
· Electronic Health Records (EHRs): This central component of HIT. Widespread adoption of EHRs can help enhance PCC delivery and is essential for improving healthcare delivery in ambulatory, community care, inpatient, and outpatient settings (Richardson et al., 2001). EHRs make it simple to manage medical records and share information with experts following a referral.
· Personal Health Records (PHRs): Personal health records are built on the same principle as EHRs but allow the patient to directly control and track the information stored in them. They can be linked with EHR systems, and can allow patients to track their healthcare visits, their medications, their fitness and health status changes, and their nutritional records. PHRs reflect an important nodal point in the delivery of PCC.
EHRs and PHRs are often widely interlinked. According to Richardson et al. (2001), electronic health records (EHRs) ought to facilitate the provision of personal health services, including care management and delivery, care support procedures, and administrative tasks like insurance reimbursement and billing.
Secondary uses of these systems include education of patients, credentialing and regulation of physicians by keeping track of their patient commitments, research in clinical and health services, policy support, and public health research (Silverman, 2018).
· Electronic Prescribing: E-prescribing allows HCPs to directly issue prescriptions to patients’ pharmacies. This not only allows easy tracking and record-keeping, but also limits the potential for misuse. In the COVID-19 pandemic, E-prescribing became an important modality, which limited unnecessary visits to healthcare facilities while simultaneously making sure that patients received their prescriptions of regular medications (Bell et al., 2020).
The benefits of wide implementation of an E-prescribing system have been enumerated in several studies. E-prescribing has been shown to reduce prescribing errors; increase the quality of prescribing (as defined by fewer errors and fewer pharmacists’ interventions); and reduce any clinical risks to patients (Donyai et al., 2008; Potts et al., 2004).
· Privacy and Security: HIT provides better privacy and security for sensitive and personal information compared to paper records. HIT systems can be encoded and encrypted with limited access. Furthermore, these systems can track whoever accessed patient’s information, and this can be an important limitation to unnecessary spread or dissemination of sensitive patient information (Silverman 2018).
Several technologies have been used to ensure privacy and security of healthcare data. Some of these include information authentication; Access control, encryption of information, data masking, and security monitoring and auditing; and data filtering and classification (Abouelmehdi, Beni-Hessane & Khaloufi, 2018) 
2.3.2. Improving efficiency of services with Health Information Technology
There are numerous ways in which HIT can improve efficiency of hospital services and can help improve delivery of patient-centered care. HIT affects both the service provider i.e., the hospital or physician, as well as the service user i.e., the patient in a positive way.
Impact on Patients: 
HIT allows patients to manage their healthcare in an easy and efficient way, without any hassles. It allows patients to obtain e-prescriptions which can be directly sent to pharmacy systems and reduce errors in medication prescribing. It also allows rapid information sharing and reduced paperwork for patients to handle; patients do not have to repeatedly fill forms as their prior information is stored in the database. HIT discourages unnecessary testing, especially double-testing due to lack of access to records. Information is usually more secure with HIT systems compared to paper-based systems, and EHRs ensure proper and timely follow up by reminding both patients and doctors by automatically generated mails or messages (Buntin et al., 2011).
Impact on Healthcare Providers and Healthcare Systems: 
HIT has the potential to improve quality and effectiveness of healthcare systems, as well as to reduce and prevent medical errors, decrease healthcare and store costs, provide early detection and management of various diseases, and deliver up-to-date information to providers (Ahmad, 2015). Availability of clinical information management, and decision support tools inside the EHR has been shown to improve provider performance, and the implementation of these systems provides substantial cost savings, as well as easily manageable health information exchange and interoperability (Shekelle, Morton & Keeler, 2006). 
Figure 2 provides an overview of services and systems that can be improved via the implementation of a health information technology service:

Figure 2.4: Role of HIT in improving efficiency of healthcare services.  

2.3.3. Health Information Technology in Saudi Arabia
Health Information Technology (HIT) has play significant role in transforming healthcare in KSA as an emerging global solution in delivery of healthcare. This is in consonance with the Saudi Arabia Vision 2030; this reforms seek to embrace modern technologies for health sector to transform, enhance productivity and quality of services being offered to patients. EHRs are HSs, telemedicine, patient portal, and mobile health applications are among the technologies that are categorized under HIT in Saudi Arabia. These technologies have demonstrated the need to raise patients’ satisfaction, enhance care delivery, and accelerate healthcare processes.
Most of the components of HIT in Saudi Arabia have been headed by the adoption of Electronic Health Record (EHR). Another study by Al-Refaie et al. also conducted in Saudi Arabia found that EHRs enhanced, to a great extent, the reliability and availability of patient’s data to professional involved in the patient’s care as a result of improved communication among those involved in the patient’s care. Accurate and complete information about patients made available to medical staff through EHRs improves patient care, and minimizes instances of adverse heath events. Since most of the healthcare institutions are now fully on paperless records, the Saudi MOH has been very active in the promotion of the usage of EHRs in hospitals and clinics. A reduction of medical duplication and improvement of care coordination has also been achieved through this program..
In Saudi Arabia, the utilization of telemedicine has become even more relevant in three specific areas: underdeveloped areas and regions as well as rural areas that lack sufficient medical facilities. The Saudi government has supported the development of telemedicine systems that provide remote consultation, diagnosis, and follow-up. This program forms part of a wider effort to improve the accessibility of health services and alleviate the pressure experienced by city hospitals. According to Al-Refaie et al. (2022), telemedicine has also helped to reduce patients’ waiting time as well as the amount of time patients spend travelling and this has led to increased patient satisfaction. Telemedicine has been proved very effective in the management of mental health problems, clients with chronic diseases and pregnant women and their children. There was a great prominence of the use of telemedicine during the COVID-19 pandemic because it facilitated the provision of medical care and at the same time lessened the risk of spreading the virus.
In Saudi Arabia, the patient portal is also gradually used as a tool to enhance patients’ experience, as well as EHRS and telemedicine. These gateways allow patients to communicate with health care providers virtually, set physical appointments, access prescribed drugs, and review their records. According to Greenhalgh et al. (2020), ‘patient portals’ make patients more knowledgeable by providing them with easy access to their records and making them more capable of making informed decisions about it. Another key principle of patient-centered care is patient engagement and this medium boosts it. Two of the key goals of Vision 2030 are to provide more patient-focused services and improve the availability of healthcare services’ Another objective in alignment with the use of patient portals in Saudi healthcare organizations is.
To enhance administrative processes which include patients’ registration, charges and stock control, most of the health centers in Saudi Arabia have adopt Health Information Systems (HIS). These technologies enhance efficiency by reducing the time spent on automating these processes, and ensuring that patient information is described meticulously and easily retrievable in other departments. This HIS integration work stated by Greenhalgh et al. (2020) has improved departmental integration and lowered operating costs, thus contributing to faster patient diagnosis and treatment. This is particularly important in large health facilities where patients are attended to by several practitioners. Moreover, it aids in the reporting process and contributes to the patient outcome monitoring, which is crucial for the provision of the high-quality services and compliance with the current legislation..
Unfortunately, despite the fact that Saudi Arabia has a lot to gain from the integration of HIT, there are some challenges that have to be addressed. One of the major barriers is the need for sufficient education and training among the health care practitioners to effectively deploy and employ the various digital health solutions that are available in the market. Al-Qirim (2020) also emphasized that, in addition to EHR and HIS training, healthcare professionals should be trained how to deal with patients through patient portal and telemedicine. It adds difficulty because numerous healthcare facilities employ different technologies that could not successfully interact with one another since they are not compatible. These challenges therefore have to be eliminated for HIT to fully realize its potential in improving health care delivery.
Besides, there is an ongoing effort of Saudi Arabia to expand the ML and AI application in healthcare systems to improve the diagnostic accuracy, predict outcomes and adapt treatment plans. Therefore, the enhanced, possibly AI-driven, healthcare applications and robotic surgeries are likely to be a part of further HIT development in Saudi Arabia which will satisfaction patients and enhance the quality of care..
Still, HIT for different extents, has been implemented and utilised globally for the purpose of changing the modality of healthcare (Alqahtani et al., 2017). The use of HIT in Saudi Arabia dates back to the nineteen eighties when the Ministry of Health started using an electronic health arrangement (Hasanain et al., 2014). An initial plan for the introduction of a national EMR system was given in 2002 (Khalifa, 2018) and the plan lays under government’s vision 2030 now (Alshammari, 2021).
The Saudi government has acknowledged e-health as a sensitive project, and it is supplementing this by providing e-health systems to the populace, sensitizing health care workers on e-health, and developing user-focused care structures. Due to financial restraints which force hospitals to allocate money to more essential and less expensive patient procedures, in addition to the HCPs’ inexperience and inefficiency, HIT in the nation is deficient in the following ways (Zaman et al., 2018).
Health care professionals as well as the other segments of the health industry have come together to develop best practices based on information from health informatics (Khalifa, 2018). Other groups of subsectors involved in health have also experienced enhanced performance owing to data driven e-health strategy (Buntin et al., 2011). Research has suggested that HIT can improve a treatment delivery in primary and rural health facilities and its usage in primary care shows signs of growth as well (Almaiman et al., 2014)..   
The study done to evaluate the implementation of HIT in hospitals of Eastern region of Saudi Arabia showed that majority of the hospitals had bought the health information system (HIS) that is currently in place and not developed locally; moreover, scores of functionalities of the HIS in terms of view categories and the clinical document were completely implemented in most of the hospitals included in the study (Alsalman et al., 2021). A cross-sectional survey of IT systems in one of tertiary hospitals under the KSMC, Saudi Arabia revealed that the healthcare staff received good support for implementing these systems and overall HIT through the form of EHRs and CPOEs resulted in lowering down transcription errors and medication wastage to a considerable extent (Barakah, Alrobia & Alwakeel, 2014). Al Kuwaiti, Al Muhanna & Al Amri identified also that academic medical centres in Saudi Arabia can be the new place for development and implementation of digital HIT systems which includes EHRs, PHRs, smartphone application, video imaging methods of smart beds and virtual desktop interface structure..
Some caveats to the implementation of a uniform HIT system in Saudi Arabia have been pointed out by Alharbi (2018). These include poor staff training in hospitals; poor implementation of HIT in hospitals managed by the ministry of health (MOH) compared to private hospitals; lack of interoperability; insufficient use of standardized electronic health systems; poor HIT software and infrastructure; shortage of qualified health information management (HIM) professionals; failure in implementing health data standards; and reluctance of IT professionals to adequate train HCP application users (Alharbi, 2018). Alanezi (2021) has pointed out some additional factors preventing implementation of the e-health system, which include lack of governmental regulations; lack of relationship between doctors and patients; fears regarding privacy violations; and mistrust in online consultations compared to in-person consultations.
It is pertinent to note here that limited research has been carried out on health information systems in the Southern region of Saudi Arabia. According to Miladi et al. (2021), solutions to tackle health system problems often fail to specifically address the special characteristics of this region. In this context, the present research can provide invaluable information regarding technology-related efficiency in improving healthcare quality in this region of Saudi Arabia. 
2.3.4. Impact of Health Information Technology on Patient-Centered Care
Modern medicine is increasingly becoming focused on being patient-centered as well as technologically advanced. The two facets appear different but are, in fact, closely linked together. There are a number of ways HIT can influence PCC. Bates & Bitton (2010) identified seven key areas where the developments of HIT could impact PCC: this included telehealth, care transitions, PHRs, measurements of quality and efficiency, team care, registries, and clinical decision support systems for chronic diseases.
A systematic review on the interrelationship between PCC and HIT showed that PCC related HIT interventions can have several beneficial effects, notably on healthcare process outcomes; intermediate outcomes; disease-specific clinical outcomes; patient-clinician communication and shared decision making; responsiveness to patients’ needs and preferences; and medical information access (Finkelstein et al., 2019). Their findings are supported by Cantiello et al. (2016), who posited that the coordination of data evaluation processes with patient-care efforts can improve the healthcare industry, and that important technological quotients in this regard include PHRs, registries linked to EHRs, and the Patient-Centered Medical Home (PCMH) framework.
Implementation of PCC requires shared decision making and understanding and implementing patient’s perspective to meet their healthcare needs. A descriptive study on bedside IT requirements for delivering PCC showed that both patients and clinicians identified five major bedside information requirements, which included diet and nutrition, plan of care, communication of safety alerts, patient education, and medication information; technology can make this information easily available and accessible at the bedside, thereby improving care delivery and outcomes (Caligtan, 2019). Patients value becoming owners in their treatment; this ownership is a core component of PCC, and HIT can help patients to achieve this ownership over their health and treatment, thereby improving delivery of PCC (Topaz et al., 2019). HIT can also help establish a framework and supports for patient-centered communication that is paramount in the delivery of PCC (Finney Rutten et al., 2014).
Several challenges to link between PCC and HIT have been established. These also include patient-related factors, including application usability and availability, low income, and education, and cognitive issues; system-related barriers pertinent to clinicians encompass depersonalization, data privacy and confidentiality, reimbursement, and IT illiteracy (Finkelstein et al., 2019). 
HIT has revolutionalized health care and enhanced patient centered care by improving communication, increasing access, enhancing efficiency and overall patient satisfaction. Despite the potential to enhance clinically-focused decision making, patients have had increased ability to engage with care through patient portals, telehealth, EHRs, and other digital health technologies. These general objectives highlight one HIT component that specifically contributes to patient-centered care as a most relevant way through the support to patient-provider collaboration, care organization, and fast, accurate, and targeted therapy provisioning..
Patient-centered care involves the use of communication between the patients and the healthcare providers. HIT also ensures that the two parties for a particular transaction possess accurate and current information, thus enhancing communication. According to Zhang et al. (2020), EHR use improves communication by providing the healthcare team with an updated and comprehensive view of the patient’s medical histories, current treatments, and tests. This makes it possible for medical practitioners to offer quicker and better decisions, and this reduces the chances of mistakes and improves patients’ experiences. Moreover, patients are more engaged and satisfied since they are involved in the information process like when they can participate in patient portals or access their records, and thereby comprehend their disorders and treatment plans. Also, Al-Refaie et al. (2022) establish that tele-billing and e-consultations allow for the direct engagement of patients and physicians, thus ensuring that patient concerns will be quickly addressed, which is essential to patient-centric approaches.
Another concept related to patient-centered care is to facilitate timely and convenient primary care services. HIT has contributed significantly to accessibility by offering diverse interfaces such as telemedicine, patient paging, and appointment scheduling interfaces. Al-Refaie et al. (2022) also state that telemedicine allows patients to gain consultations without physical contact, which is rather advantageous for those who live in inaccessible regions or suffer from limited mobility. Telemedicine enables patients to receive care without considerations such as accessibility, cost, and time by doing away with the need for face-to-face visits. This is particularly important to ensure fair distribution of care as well as improving the health of disadvantaged populations.
Another aspect that also aids in the improvement of patient-centered care is the patient portals which empowers individuals to get access to their medical records, demand renewals of prescriptions as well as communicate with the practitioners. Kuhn et al. (2021) have identified that such platforms enhance patient engagement, as people receive more control over their healthcare experience. This is because patients are more satisfied when they can take their appointments, check their health status, and engage with their care providers at will..
A cornerstone of patient-centered care involves focusing, tailor-made therapy according to the certain needs and wants of the patient. Particularly though EHRs and health information systems, HIT helps facilitate the provision of patient-centered care by making certain that the patient data available to the healthcare professionals is complete and accurate. It also helps the medical providers in designing better and effective treatment plan based on the medical history, choice and need of each patient. Electronic health records as described by Greenhalgh et al. (2020) provide improved care coordination beyond different providers as well as enhanced patient data. This is important in such circumstances where the patient has the opportunity to visit different specialists and all the doctors have access to the info in real time thus reducing the chances of having different doctors prescribe for the same condition without the knowledge of what other doctor has done.
Also, patients can be more engaged in decisions regarding their treatment due to the fact that they can receive their records throughpatient portals. Some of the patient-centered care imperatives include patient engagement as regards decision-making processes, with patients contributing on matters of decision-making on what they believe in.
There is, however, one close and direct connection through the way the HIT affects patient engagement in the treatment of the diseases. Patient engagement is how involved the patient themselves are in managing their own treatment and how involved and satisfied the patient should be for better treatment outcome. These technologies help patient manage their health status, receive medicine reminders, and receive follow-on treatment without the need to visit a doctor in person; this increases patients’ satisfaction levels and effectiveness..
Neves et al. (2021) also note how EHRs and telemedicine may enhance the patient engagement by leaving the opportunity to provide continuous follow-up. Patients are happier with their health care experience because of this constant contact, which also gives them an assurance. Some benefits of the constant access to different types of remotely provided care is the increased sense of ownership and participation in one’s healthcare process.
Thus, safety is one of the most important components of Patient-Centered care, and HIT improves safety in specific ways that reduce medical errors while strengthening clinical reasoning. EHRs have alert systems for drug interactions, allergies, and other possible issues, so the chances of medication mistakes are reduced (Al-Shorbaji et al., 2019). They are most valuable in complex clinical conditions where such clinical characteristics enhance clinical decision-making and help mitigate the risks of manual processes. In addition, HIT systems provide better tools for documenting the patient records, making sure that clinicians get accurate updated patient data to reduce the risk of wrong diagnosis or improper treatment plan.
Further HIT systems enable the healthcare providers to devote ample time with the patients through efficient and minimization of administrative tasks, leading to improved patient satisfaction and safety..
2.3.5. Health Information Technology and Patient Satisfaction
Concerning the degree of patient satisfaction, which defines the extent of patient centeredness, HIT has a relatively good effect. Interestingly, HIT has an intertwined relationship with patient satisfaction. The implementation of HIT in hospitals in its full potential has the potential to enhance patient satisfaction area based on the simulated work of the system through the application of artificial neural networks anticipating the effects of the integration of HIT on the satisfaction of patients under several conditions (Roham, Gabrielyan & Archer, 2019). They can only benefit from it, rate it if only they accept HIT first. Acceptance of HIT differs with patients’ income and education level, accessibility and availability of these technologies, usability and patient-specific factors concerning health and treatment (Or & Karsh, 2009). Over time, patients have began to understand the benefits that comes with the implementation of HIT and this is more evident in their perceptions and attitudes regarding appointment scheduling, and electronic health (Handan, 2016).
Through openness, availability, purpose, and quality, HIT, has become an important part of modern medicine and significantly affects perceptions of care satisfaction. Other examples include Electronic Health Records (EHRs), patient portals, telemedicine, and Health Monitoring devices are all subcategories under Health Information Technology (HIT) and all serve to enhance the patient experience. Patients benefit from improved care coordination, effective personalized treatment approaches, and increased convenience as those technologies remain adopted and implemented by these healthcare organizations as they elevate patient satisfaction..
Thus, patient satisfaction is one of the benefits of HIT through enhanced communication between patients and caregivers. For instance, EHRs allow the healthcare practitioners gain immediate and full patient information hence improving the communication and decision making processes. In the study by Zhang et al. (2020), EHRs enhance care coordination because they provide physicians with an online database that is available to all care givers, thus reducing the likelihood of confusion or mistakes. This communication improvement leads to higher satisfaction level that can be attributed with patients receiving timely, informed and coherent care. In addition, the patients’ confidence is built on the central components of HIT since they view their doctors as informed and participating in their care plans due to effective information sharing between suppliers.
Besides, patient portals are also important for improving patients’ satisfaction and engagement. These aspects include scheduling for an appointment, contacting clinical staff, accessing patient records and information, and even requesting for prescription renewals. Enabling patients to take control of managing their health gives them a perceived control over the choices made regarding their health hence increasing satisfaction and involvement (Kuhn et al., 2021). The patients who self-experience the actuality that they are more involved in the healthcare process as they can directly contact with their clinicians and can get their health information easily, they do feel appreciated.
Another reason for satisfaction is the increased accessibility and convenience resulting from the implementation of HIT. Telemedicine and online appointment systems – patients can get the healthcare services they need from their house, without the need for car or time-wasting queues. Telemedicine is considered important by Al-Refaie et al. (2022) since it allows people to consult with physicians from the comfort of their home, which is useful especially for the population that lives in areas with limited access to healthcare. Telemedicine eliminates barriers that result to negative patient attitudes including; waiting time, costs of transport and physical access issues. By increasing the availability of and subsequently reducing the cost of healthcare, the ability to receive care at home and the capacity to arrange subsequent consultations without visiting a clinic enhances patient satisfaction..
Similarly, other forms of technologies such as appointment bookings and online portals for patients also increase access to care. To reduce the inconvenience caused by having to wait for long hours or having to make an appointment at a time that is between office hours, patients can easily make appointments at their own convenient time. Referring to Jha et al. (2018), healthcare professionals can enhance patient satisfaction, reduce waits time and ensure more timely access to care through improving scheduling systems with digital integrated advancements. If patient can easily make appointments and have availability to information regarding their treatment plans, they will be more likely to have a positive experience overall.
Since HIT enhances individualized care delivery and health outcomes, it is also instrumental in improving patient satisfaction. This is helpful to healthcare professionals as it enables them to be more prepared and deliver individualized treatment programs for each customer since they have access to complete, updated medical information on their client. Through technologies, doctors can track patient histories, preferences, and treatment outcomes, thus making it easier to develop personalized approaches to care that are consistent with patient’s values and health goals, as noted by Al-Qirim (2020). Thus, the specific needs of the patient are fulfilled and the latter will be satisfied with the course of therapy and outcomes.
HIT also helps to enhance the co-ordination of care especially for patients with elaborated care needs or chronic conditions. In the words of Greenhalgh et al. (2020), use of EHRs ensure that all the people involved in treating the patient obtain comprehensive data on his/her condition, which reduces fragmentation of care and errors. This cooperation is beneficial since it leads to better health outcomes, improved treatment, and patient satisfaction..
Another important aspect of healthcare organizations is patient safety, and statistics have shown that the application of HIT leads to reduction in errors and if associated with increased safety and that in turns increases satisfaction amongst the patients. Al-Shorbaji et al. (2019) note that alerting flagged for potential drug interactions and allergy, EHRs help reduce prescription mistakes. Due to such measures, patients do not suffer from counteracting drug effects, and increase satisfaction with the system in general. In addition, HIT eliminates or reduces the likelihood of errors since repetitive functions such as data input are automated through HIT. This way, since patient’s safety matters most, they have trust on the healthcare system.
In this regard, the outcomes of ineffective treatments or false and improper diagnosis are minimized by the integrated decision support systems, such as clinical decision support systems (CDSS), which assists healthcare professionals to make plausible judgments in the context of ever-growing information flow. These technologies make overall safety and quality care improved thus enhancing patient’s confidence in the healthcare sector and hence satisfaction levels (Baker, et al., 2018).
Engagement of a patient is another critical consideration in determining the satisfaction levels of patients and once again, HIT is key to this engagement. Possible adverse outcomes of giving patients more control over their health include availing of patient portals, health applications, and remote monitoring devices. Neves et al., (2021) have it that, telemedicine platforms and EHR increase patients’ involvement by enhancing engagement that allows them to track their diseases. The patients’ engagement increases together with their satisfaction with care when they can directly access personally identifiable health information and communicate with the healthcare providers. Also, digital health tools are convenient for patients, and they can follow their progress and participate in their treatment and, thus, the patient experience is improved.
Of the HIT projects, the first one is health information exchange (HIE), which is defined as the sharing of data between organizations to primarily aim at enhancing patient satisfaction and communication among many clinicians from different settings. More significant patient satisfaction has been observed to relate to increased HIE settings, and uptake, thus indicating better healthcare exchange communication (Vest & Miller, 2011)..
Quantitative assessment of the impact of an HIT intervention, such as examination room computers in outpatient departments, required patients to be polled two months before the intervention and one and seven months after. The purpose of the surveys was to gauge the patients' satisfaction in three main areas: the constitutive elements of the visit, their perception of the visit, and their beliefs regarding the use of computers by doctors. Citing Hsu et al. (2005), the study also found out that the adoption of computers in solving patient satisfaction enhanced the patients, doctors’ intimacy and interaction, and enhanced understanding of patients’ decision making since it shortened the visits. HIT is also used in other studies to increase patient satisfaction in EHRs, CPOE, CDSS and telemedicine systems(HIT, 2018).
There is however a new type of HIT systems that has developed recently and include EWOM from healthcare organizations and the MIHS. They make communication between patient and provider more interactive and contain simpler interfaces. Applying these technologies was positively linked to patients’ satisfaction in a Chinese research by Gu et al. The Online Patient-Provider Communication (OPPC) system is also a related idea which has also been considered as a variable more closely related to patient satisfaction. SEP, OEP, and PBC affect OPPC positively because the capacity of the patient to behave affects the general, emotional and physical health results, and the increase in patient satisfaction directly leads to an increase in basic health outcomes (Jiang, 2018). The strengths, benefits and uses of these new technologies, nevertheless, have not been explored enough.
2.4. RESEARCH VARIABLES
Research variables are defined as attributes of the object of study. Variables can also represent a logical grouping of attributes and are usually described in terms of quantifiable factors through an operationalization process (Kaur, 2018). Research variables are of different types and can reflect either the type of data contained in the study (e.g., continuous and categorical variables) or the part of the research experiment which they represent (e.g., independent and dependent variables).
Independent variables, also known as the treatment or antecedent variables, are the ones which can be changed in order to influence the outcome of the experiment. Dependent variables, or consequent or response variables represent the outcome of the experiment and are affected by changes in the independent variables. There are certain other variables which remain constant throughout the course of the study: these are usually known as Control variables. 
The interrelationship between variables can be outlined by mediator and moderator variables. Mediating or mediator variables describe the process by which any two variables are related to each other. The strength and direction of this relationship is, in turn, defined through Moderating variables. A mediator variable is usually caused by the independent variable and affects the dependent variable; it influences the strength of statistical correlation between the independent and dependent variable. Moderator variables, on the other hand, can be continuous or categorical variables such as ethnicity, age, race etc., which influence the level and direction of relationship among variables. Including these variables in the study design clarifies the purpose of the intervention and allows for alternative interpretations of the study results; this improves the research design and allows more information to be extracted from the study (Mackinnon, 2011).
The study variables in the present research are described below, on the basis of which the conceptual framework will be formulated.
2.4.1. Dependent Variables and their Measurement
Based on the study objectives, the following dependent variables are defined in our research:
2.4.1.1. Patient education
Patient education is important factor which affects the provision of patient-centered care and the perceptions around patient satisfaction. Patient education is important factor in defining patient engagement in care, which is an important attribute of PCC (Davis, Schoenbaum & Audet, 2005). Patient education is an ongoing process and depends on several factors: these include previous educational background of patients and their families; provision of healthcare information to patients in the healthcare setting; and capacity of patients to understand information and utilize it in their care process. 
In a study conducted across clinics in Taiwan, patients were provided information about disease prevention and control during their clinic visit and were later surveyed using a telephonic interview to measure satisfaction and recommendation. Patient education was found to be related to both overall patient satisfaction as well as recommendation (Tung & Chang, 2009). Patient education has been identified as one of the basic tenets for patient-centered care in the Planetree model as well as described above (Shaller, 2007). For patients with chronic conditions, education is especially important, as it can improve adherence to self-management regimes, especially when coupled with timely follow-up visits, psychosocial support and progress reports of patients (Robinson et al., 2008).   
It is important that measures to improve patient education are introduced in models surrounding patient-centered care. Provision of patient education can be by several means, including during patient-provider interactions, through the use of analogies or visual aids, through non-face-to-face communication methods such as print, Internet and telephone calls, and through disease management programs for chronic conditions which are offered at medical centers or health systems (Hughes, 2003; Sweet, 2004; Robinson et al., 2008). Measurement of patient education can be carried out quantitatively using cross-sectional surveys as well as through qualitative interviews and focus group discussions. It is important to measure patient education before and after the provision of information, since determining patient knowledge can be a predictor for patient satisfaction, and subsequently a marker for quality of healthcare services. 
Patient education is a cornerstone of effective healthcare delivery, significantly impacting patient satisfaction, particularly in outpatient settings. When patients are informed about their health ailments and available treatments, and care processes, they tend to have more positive experiences. Huang, Lu, and Duan (2014) highlight that information quality management systems in healthcare can bridge significant gaps in the patient care process by improving the clarity, accuracy, and accessibility of medical information provided to patients. This not only enhances patient education but also strengthens the overall quality of care, fostering higher satisfaction rates.
In their systematic review of Iranian hospitalized patients, Rasouli and Zarei (2015) posited that if hospitals spend money on educating patients of their conditions and treatment plans, the perceived quality of service increases. They note that patient knowledge and engagement with their physicians are strongly associated with levels of satisfaction. On the same note, Altuntas, Dereli and Yilmaz (2018) emphasize that one of the ways through which the patient experience can be improved in Turkey’s hospitals is through patient education. Thus, providing patients with the knowledge of their treatments and the recovery processes going on at the hospitals in Istanbul paid a lot of dividends as far as their satisfaction levels were concerned because knowledge promoted trust and therefore cooperation. This empowering education reduces anxiety and confusion that patients experience during their medical visits, which is also an aspect of positive patients’ perception.
A study conducted by Pedro, Maroco, and Afonso in 2023 very much emphasizes the importance of the professionalism and effective communication that health care staff and particularly nurses use with the patients, with an intention to educate the patient. They opine that when nurses take time to educate the patient on some medical conditions, treatment procedures, and care plans this leads to better patient management/health thus boosting satisfaction levels. However, a strong nexus prevails between nurse communication and patient education, especially in outpatient clinics where patients often spend limited time with healthcare professionals; and thus are required to rely on clear directive on their self-care after the consultation.
Furthermore, Siddiqui, Khafagy, and Majeed (2023) argue that the approach of continuous improvement is another way to filter and implement changes in the patient education process and make them more engaging for the patient. In their outpatient clinic, they show that patient education and effective communication can be optimized by modifying and updating the educational materials and communication approach in each stage of the process and integrating them into the routine of care. As noted earlier, this approach enhances the level of understanding among patients, a factor that is compounded with the sense of ownership or participation in the delivery of healthcare services, a factor that augurs well with patient satisfaction. Ongoing advancements in education due to the implementation of technology form a feedback environment that see patients being more informed consistently to further enrich their experiences..
2.4.1.2. Digital health tools in patient care
Digital health tools are the embodiment of electronic health information technology (HIT) in the delivery of medicine. HIT provides students with various digital solutions that involves use of electronic and patient records, appointment schedule, scripts, privacy and security of patient information and hospital financial procedures of various entities. Drawing on the aligned conceptual paradigm of the tools’ instrumentality, these comprise capabilities which have capacity to enhance efficiency, access as well as quality of care. Digital health is now a term that is not exclusive to HIT but includes eHealth, mHealth, or healthcare reliant on mobile gadgets, developments in Big data and new technology (Fahy et al., 2021).
Telemedicine technologies have tens of millions of subscribers and have become the new normal in how outpatient care is delivered and received. EHRs, patient portals, telemedicine, and other technologies are more often used to improve patient experiences, integrate care delivery and increase satisfaction. These tools help improve communication, decrease the rate of mistakes, enhance the patient centeredness, therefore providing good healthcare experience.
In this respect, Zhang, Yue, and colleagues (2020) stress that digital health technologies can play a crucial role in increasing patient’s health outcomes and satisfaction due to options to increase the levels of care coordination and medical information availability. Many hospital use digital tools to allow easy sharing of patient information among care providers thus resulting in timely and accurate care decisions. Apart from lowering mistakes, this enables the physician to develop approaches that meet a patient’s needs as contained in their file this in turn leads to improved health and confidence in treatments. Another work of Al-Shorbaji et al (2019) support this claim by proving that EHRs especially in the primary care practise tremendously decrease documentation inaccuracies. If patients realize that their care is coordinated with less error-prone, they are more trusting in the healthcare system and therefore more satisfied. The decrease in administrative burdens is also seen as a way to allow healthcare providers to attend to patients due to an enhanced satisfaction levels as well.
As noted by Berg (2019), the technical aspects of information technology in the form of EHRs or digital health platforms deliver important advantages in terms of speed and dependability of care. These systems allow doctors to access information about patients’ histories, laboratory tests, and treatments within a short time, which eliminates delays that patients usually experience. Greenhalgh et al. (2020) substantiate these observations, pointing to the machine learning that not only optimizes the functioning of healthcare facilities but also positively impacts patients. Increasing the availability of patient data results in better Health IT data integration, thus enhancing the quality of care and increasing patient satisfaction rates.
Patient portals are one more component of digital health tools that have a direct bearing on patient satisfaction. In particular, Kuhn et al. (2021) explain how patient portals benefit patients because it lets them access their records, test results, and treatment plans. The openness that people can have about their own health empowers them to take a more active part in the process. In addition, patient portals also allow patients to ask questions regarding any issue they encounter in their lives, and the provider responds to their questions, enhancing the quality of the care delivered.
The use of telemedicine platforms has also been instrumental in improving patient satisfaction, particularly in outpatient care. Telemedicine gives the patients the convenience of accessing care without having to be physically present at the facility, thus saving time that would otherwise be spent on travel or waiting for an appointment due to chronic illnesses or mobility limitations. Another study by Yoo and Lee (2018) also showed that the use of telemedicine platforms enhances both the quantity and quality of patient interactions during follow-up care and consultations. Telemedicine has been proven to increase patient satisfaction due to the convenience that accompanies receiving healthcare services from their homes particularly for those from rural areas or those who have little or no access to healthcare facilities.
Defining the digital health applications is not a simple task. Information about how a specific tool was developed can help assess its advantages and disadvantages, while it can also help healthcare systems decide that is best to solve a specific issue. The approach to the selection of the digital tools suggested by Marhawa et al. (2022) is outlined in figure 2.5.
Figure 2.5: Approaches to digital health tool selection (Marhawa et al., 2022)
[image: ]However, adoption rates for digital health tools have been surprisingly low in several countries. Implementation quality and effectiveness vary widely based on healthcare setting and type of eHealth intervention. Moreover, these tools are complex, costly, poor fit with pre-existing information delivery systems, and require a certain level of skill and competency, as well as positive perception regarding their use from the healthcare professional—these factors serve as impediments for the routine adoption of these tools in healthcare systems (Thapa et al., 2021).   
In Saudi Arabia, previous studies on digital health tool usage have shown a high willingness among physicians and other healthcare professionals to adopt tools like telemedicine; however actual adoption rates have been reportedly low. The willingness to adopt these tools has been associated with attitudes, self-efficacy, and level of work experience as a consultant physician (Albarrak et al., 2021; El-Mahalli, El-Khafif & Al-Qahtani, 2019; Thapa et al., 2021). 
2.4.1.3. Patient satisfaction in terms of convenience, courtesy, and quality of care
This element will be valuable in the current healthcare environment where efforts are made towards patient experience improvement. They describe it as an single patient assessment of the various factor of health care delivery; it is also an element of comprehensive or whole-person care and a measure of assessment of services offered by a hospital (Melese et al., 2014). However, patient satisfaction is a relatively recent focus for outcomes and the quality of the treatment (Merkouris et al., 2018). Different ways of assessing patient satisfaction are described in Section 2.2.4.2. of the manuscript.
The concept of patient satisfaction in healthcare is complex and particularly depend on aspects like convenience, politeness of the healthcare staff and perceived care quality. These dimensions are especially relevant because outpatient patients may judge their caregiving experience on the basis of access, the behaviour of the caregivers, and the quality of the care they received. Research evidence has also shown that patient satisfaction has correlation with the handling of these factors within hec organisations.
In their empirical research study in Istanbul hospitals, Altuntas, Dereli, and Yilmaz (2018) get closer to the truth of this saying by finding that the politeness and cautiousness of doctors and nurses also play a massive role in patient satisfaction. When the healthcare providers are polite, understands the severity of the symptoms, and respects the patients, the levels of satisfaction tends to be higher. Interpersonal care is especially important in outpatient care where patients may have fewer interactions with care providers so courtesy may be the only thing they get from the providers. Patients in the study also perceive treatment, which in this context implies communication received from staff, as a social determinant of the quality of care delivery that is as crucial as technical competency in modifying the perceived healthcare experience..
Thakur et al. (2020) extend from this by noting that administrative services contribute to patient satisfaction particularly from a convenience perspective. These comparative findings evidence that patients greatly appreciate fast and efficient administrative management activities such as booking appointments, waiting short times, and being treated quickly. Clinical practicability makes patients avoid long and complicated processes that may even cause them misunderstandings, and this is a major factor to patient’s satisfaction degree. This research came to a conclusion was revealed that whenever the patients feel that the h… is ordered and attending their problems then they are not get frustrated and more over they develop trust on the health institution. Consequently, proper administrative functioning is a significant matter in satisfaction in the outpatient care sector.
Furthermore, according to Valente et al. (2022) systematic review of the factors that emerged as the most critical determiners of satisfaction. This review concluded that patients always tended to rate their experience a little higher if the healthcare facility was easily accessible, if appointments were convenient, and if healthcare staff was courteous and responsive. In the same vein, perceived quality of care which includes perceived technical competence of providers; perceived accurate diagnosis and treatment also contributed significantly. But the review also points out that even if organisational factors such as these provide the highest quality of care patients do not feel that they are treated with courtesy by staff, making courtesy as effective a factor.
In this study, Pedro, Maroco, and Afonso (2023) focuses on the role of nurse-patient communication and appreciated it as an essential factor that guarantee high patient satisfaction in outpatient clinic. Due to the nature of work, the staff members especially the nurses interact most with the patients and hence any conflict, misunderstanding or lack of friendly disposition may result inpatient dissatisfaction. Through the present research, it is evidenced that clear and empathetic communication effectively increases comfort, meaning and satisfaction among patients. This is especially the case in the outpatient including facility settings where patients maybe more powerless for shorter and less repeated encounters with health care professionals. According to the finding of the study, it is seen that courteous and effective care along with impressive interpersonal communication and comprehensive attention plays a vital role. patient-centered approach from nursing staff significantly contributes to higher levels of patient satisfaction.
Evaluating patient satisfaction has integral part of health services delivery for purposes of assurance of quality and hospital accreditation (Ambelie et a., 2014). Patients are users of healthcare services, and utilizing Patient happiness as a measure of care quality can provide insight into the needs, expectations, and desires of patient-clients (Pini et al., 2014). Factors linked with improved patient satisfaction include improved quality of consultation and examination; provision of information to patient (i.e., patient education); using a phone or internet appointment system can help reduce patient wait times; increase in hospital staff space; and better coordination among doctors, nurses, and OPD staff (Hussain et al., 2019). Figure 2.6 represents some of the factors that can directly influence patient satisfaction (Asres et al., 2020).




Figure 2.6: Factors influencing patient satisfaction.















 
2.4.2. Independent Variables and their Measurement 
2.4.2.1. Patient’s experiences of OPD services and facilities
Patient’s experience and encounter several services and facilities in the outpatient department. These include patient registration services, physicians and nursing services, pharmacy services, and physical facilities. Patients can have variable experience and satisfaction with these services, and it is important to measure this as it can directly affect satisfaction scores and indices of patient-centered care. 
In a study in an Indian outpatient facility (Mohd & Chakravarty, 2014), location and accessibility of the outpatient department, availability of parking and cafeteria services, queue and registration system, waiting area facilities and waiting time, availability and skills of doctors and consultation room environment, and nursing and dispensary services were all found to be significant factors associated with variable levels of patient satisfaction. Domains of communication, technical skills and knowledge, relational conduct, personal qualities, and availability and accessibility were also found to be independent predictors of satisfaction with the patient-physician interaction (Senitan, Alhaiti & Gillespie, 2018).  
The overall patient experience in outpatient departments (OPDs) is significantly influenced by the quality of services provided and the state of the facilities. A well-I propose that a well-structured and client-oriented approach influences not only the minimization of stress caused by medical visits but also the patients’ overall perception of healthcare. Wu and Lin investigated the physical and operational characteristics of OPD services to reveal their influence on patient satisfaction.
According to Altuntas, Dereli, and Yilmaz (2018), it is imperative to note that facilities with improved tidiness and effective services can enhance patient satisfaction in the hospitals of Istanbul. They further argue that the situation where OPD is clean, comfortable, and properly equipped enhances the patient’s perception of their healthcare experience. Beyond the physical surroundings, the various services offered, for instance the layout of the OPD are also key sources of satisfaction. For example, signs and direction, patient circulation, and service availability are characteristics that enhance patient experience. Positive outcomes can be achieved when these aspects are well managed and this will reduce frustration levels and anxiety felt by the patients hence improving their satisfaction levels.
Rasouli and Zarei (2015) discuss similar themes regarding Iranian hospitals; they found that improving infrastructure and services in OPDs would substantially enhance the patient experience. Regarding the physical attributes, the authors identify that softer attributes like comfortable waiting areas, up-to-date medical equipment, and easy access to facilities and services such as laboratories and pharmacy within the OPD are valued by patients. The study also revealed that hospitals that focus on improving the physical OPD facilities and the range of services they offer to the patient gain higher acclaim certifications from the patient. Lack of proper facilities or fewer services on the other hand may result to dissatisfaction even though the medical care that was offered was excellent.
Other factors such as the speed in clearing the patient through various administrative procedures also help to determine the kind of experience that the patient will have in the OPDs. According to Marais & Noble (2021), developments in OPD registration and sign-in processes can influence patients’ experiences during the visit in a definitive and significant manner. Long registration durations or intricate processes ordinarily lead to patient frustration and negative perceptions, no matter the care they receive. The study also notes that when these processes are streamlined—by the use of technology, properly worded directions, and staff—patients find themselves more content with their experience. Optimal administrative procedures not only result in decreased time to consult or see a doctor or other medical practitioner but also enhance the perceived image of competence, another avenue to patient satisfaction.
Siddiqui, Khafagy, and Majeed (2023) expanded upon this notion by studying how the outpatient clinic CI can positively impact service and patient. By their studies they ascertain that periodic evaluations with appropriate action to address concerns often identified pertaining to a facility and or service yields improved levels of patient satisfaction. Some of the ongoing and proposed modifications from the OPD include-service enhancement in terms of physical layout, classification, and even enhancement of workforce productivity through elimination of service bottlenecks. For instance, OPD feedback where patients can give feedback on their experience provides insight for instance to the management of the hospital can point out issues such as poor waiting area cleanness or excessively long waiting periods. Such changes are not only likely to help patients resolve pressing problems but also contribute to a seemingly long-term approach to enhancing patients’ satisfaction..
2.4.2.2. Accessibility of services
Accessible services make it easier for patients and their attendants to approach the hospital or department for healthcare services. In the OPD setting, easy accessibility and good signage provides a good initial image for the patients (Sharma, 1970). Hospital design, with respects to accessibility and parking services, can influence patient satisfaction scores, as shown by Mohd & Chakravarty (2014). 
Ease of registration with hospital services is especially important for first-time visitors to the OPD, who constitute the majority of patients and have little or no idea about availing healthcare services. Information provided by the staff at registration desks, as well as a well-managed queue system and good staff behaviour are predictors of patient satisfaction as well (Pawar & Mukherji, 2011; Mohd & Chakravarty, 2014).
Access to pharmacy services and facilities is also linked with patient satisfaction. In a study conducted on patients attending outpatient pharmacies, lower patient satisfaction was found to be linked with poor staff counselling, age and chronic nature of illness of the patients, and type of healthcare facility as a primary care center (Alotaibi et al., 2021). 
The accessibility of healthcare services is a critical determinant of patient satisfaction, particularly in outpatient settings where ease of access to medical care is essential for a positive patient experience. Accessibility encompasses various factors, such as timely appointment scheduling, convenient clinic locations, and reduced wait times, all of which play a key role in shaping patient perceptions of healthcare efficiency and responsiveness.
In their study, Valente et al. (2022) highlight the significant correlation between care accessibility and patient satisfaction. According to their systematic review, they found that the accessibility of appointments and clinics enable patients to have a higher satisfaction with the system. One of the research findings is that high appointment waiting time or long distance travel to access healthcare services can frustrate and make the patient dissatisfied even if the quality of medical services received is satisfactory. Indeed, making outpatient clinics more accessible will enhance patient satisfaction through such approaches as locating healthcare facilities appropriately and making appointments more manageable. Next to clinic accessibility, or rather, the relative positioning of clinics, the availability of appointments is another factor that has an effect on patient contentment.
Jha et al. (2018) also emphasize the need to increase healthcare schedule systems to ensure access. They claim that when scheduling systems are made efficient, they enable the patients to spend less time waiting and are able to access quality health care services in the shortest time possible and this enhances patient satisfaction. The results of the study reveal that getting appointments and waiting at the clinic is another grievance cited by most patients. Optimizing scheduling systems benefits not only the functioning of healthcare facilities, but it also contributes to a positive patient experience as patients can get the necessary appointments. Additionally, by offering fewer time constraints and more opportunities for appointments, the healthcare providers have a chance to prove that they care about their patients’ needs, which increases their trust..
Kara et al. (2021) also discuss the importance of flexible clinic schedules in enhancing the patients’ satisfaction levels, especially in out-patient department. They also assert that increased operational efficiency in the matter of scheduling contributes to improved organizational flow of patients through clinics, as well as timely patient attendance with low levels of wait time. Using data in staffing and scheduling and synchronizing clinic operating time with the time when patient traffic is likely to be high would benefit healthcare facilities through reducing congestion in waiting rooms and improving patient satisfaction. According to the study, patients have higher satisfaction levels if there are minimal interruptions in their care like reduced waiting time and regularly scheduled appointments.
Al-Refaie et al., 2022 supplement the access perspective with ideas beyond physical access and appointments, noting that better communication between care providers and patients is also instrumental in shaping positive views of access. According to their study, clear and effective communication helps the patients understand the available services to them and care processes that they are likely to encounter. Such openness assists patients in managing the complex health care delivery system, thus easing their worries and increasing their satisfaction. In outpatient care specifically, where the interaction among patients and providers is less frequent, corresponding station communication including logistics of the appointments, management plan, and continuity in care for the sick individuals must be well addressed to enhance their perceived connectedness to the healthcare system. Al-Refaie et al. establish that gaps in perceived accessibility can be mitigated by effective and efficient provider-patient communication, which in turn improves patient experience and satisfaction..
2.4.2.3. Waiting times
Waiting time represents the total time spent by the patient in the healthcare facility from arrival at the registration desk till leaving after provision of the last service. High waiting times in outpatient facilities have become a norm due to long lists of patients, but do not bode well with patient satisfaction scores (Appiah, 2019). In competitive settings with the patients as consumers, this high waiting time can adversely affect the hospital’s ability to attract new patients (Biya et al., 2022).
In a study conducted in Saudi Arabia, the average waiting time was found to be almost 30 minutes, and mainly patients were dissatisfied with the wait times for medication dispensing, taking vital signs, seeing a dentist, and doing radiological tests (Alrasheedi et al., 2019). Decreased waiting time has been linked with increased patient satisfaction (Hussain et al., 2019); waiting time itself is influenced by distance from hospital, time of the week, and time of the day during which the patient arrived at the OPD facility (Biya et al., 2022). Long waiting times in outpatient settings are consistently identified as one of the major factors contributing to patient dissatisfaction. Patients often associate prolonged waits with inefficiency and poor management, which can negatively affect their overall perception of care, even if the The quality of the medical treatment is high. Therefore, shortening patient waiting time has emerged as key interventions that healthcare organizations seek to implement to enhance patient satisfaction.
Jha et al. (2018) stress that strategies developed for healthcare scheduling systems are paramount in the mitigation of waiting time. They opine that it is possible to enhance the design and functionality of these systems so that health care organizations can be certain that patients will be attended to quickly and thereby be satisfied. This study notes that long time waits are more a function of booking and clinic management than they are of clinic needs and volume. To creating adequate work schedules that can be effectively implemented to enhance healthcare delivery, clinics can adopt flexible approaches like offering patients same day appointments or using predictive modeling for patient flow. Non-urgent waits have been identified as improving patient satisfaction because patients feel that longer waits are indicative of inefficiency and poor professionalism; thus, it would imply that decreasing wait times will positively influence patient satisfaction.
They extend this by showing that outpatient clinic scheduling can be enhanced to improve operational hours and waiting time. From their studies, they establish that when clinics adopt appropriate scheduling systems, waiting time is noticeably cut. This includes changing the staff work schedules to match the high patient traffic and scheduling patients in a way that does not overcrowd the facility. Furthermore, the findings suggest the need for clinics to embrace methods that enable them to keep track of the rate of patient turnover in those facilities and counteract poor traffic flows. When operations are efficient, clinics guarantee that their patients do not wait long to be attended to, and the times that patients spend waiting are very important. In their study, Kara et al. argue that the efficiency of outpatient departments is essential in cutting waiting time and improving patient satisfaction through right scheduling..
Thakur et al. (2020) are more concerned with the aspect of administrative services regarding awaiting time concerning appointments and how efficiently health human resources could be managed. They suggest that waiting times result from not only clinical delays but also poor management of appointments, overbooking, or inefficient registration of patients. Through enhancing such managerial processes, it is easy for the healthcare facilities to reduce the waiting times considerably. Despite acknowledging that there are measures that could enhance patient flow, the study points out that improving on appointment scheduling, staff training, and application of technology in administrative work could be of great assistance. For instance, implementation of check-in through the automated kiosks, use of reminder services, and constant updates on the availability of the doctor to the patient can go along way in removing barriers in patient flow and informing the patient on waiting time in order to enhance their experience. According to Thakur et al. (2020), when there is an increased measuring of administrative producing effectiveness, patients experience temporal utility, which results in better outpatient satisfaction.
2.4.3. Dependent and independent variables
Moreover, the independent variable has a direct causal influence on the dependent variables as well as an indirect influence through technology efficiency. 
Patient’s experiences in the OPD facility, their accessibility for healthcare services, and waiting times all have a direct effect on determining patient satisfaction. Moreover, these variables have a complex relationship with patient education as well as acceptance and use of digital health tools, which influence patient satisfaction as well, as shown by Hussain et al. (2019), Alrasheedi et al. (2019), and Mohd & Chakravarty (2014).
2.4.4. Moderating Variables
2.4.4.1. Health Information Technology Efficiency
HIT affects both the service provider i.e., the hospital or physician, as well as the service user i.e., the patient in a positive way.
It allows rapid information sharing, e-prescriptions and reduced paperwork for patients, and discourages unnecessary testing, as well as encouraging information safety and timely dispensing of information to patients. HIT has the potential to improve quality and effectiveness of healthcare systems, as well as to reduce and prevent medical errors, decrease healthcare and store costs, provide early detection and management of various diseases, and deliver up-to-date information to providers (Ahmad, 2015). 
HIT can directly influence patient satisfaction but can also moderate the effect of other factors such as healthcare facility services, waiting times, service accessibility etc. on patient satisfaction. In this regards HIT can have a dual use both as an independent variable and the moderator variable that impacted the final result of patient-satisfaction. Availability and adoption of health technology in out patient departments impact patient satisfaction since deliver fast, accurate and accessible health care. Outpatient care has also been enhanced through innovation, through features such as EHRs, telemedicine sites, and other computerizing elements which make work easier, reduce errors, enhance service delivery and all these lead to patient satisfaction.
According to Al-Qirim (2020), healthcare technology increases patient satisfaction when outpatient clinics using health ICT are more efficient. The authors explain that through use of technology in delivering health care services, there is less time delay hence improvement of the patient flow. For example, telemedicine in booking appointments, contacting doctors, and using records has made manual work easier for administrative employees and saved time for patients. The intent of this efficient patient care delivery system is not only to increase speed of delivering care but also to meet patients’ perception of the level of care provided. In the case of the smaller medical practice, Al-Qirim opines that those healthcare providers in a position to optimise on the use of technology will be more equipped to address patient indulgence concerning timeliness and co-ordination hefully resulting in the elevated patient satisfaction levels.
Shamsudin et al., 2022 further contend that augmented heath care technology shapes decreased medical mistakes, increased service velocity which leads to patient satisfaction. They demonstrate that the enhancement of organisational intensiveness of technology in the form of e-prescribing systems and automated diagnostics tools minimise human factors risks and expedite the flow of care. These technologies enhance the accuracy of information flow and diagnoses thereby guaranteeing patients the relevant treatment to boost confidence in the health sector. Similarly, Shamsudin et al. (2022) also observe that use of technology is welcomed by patients since they see it as meeting their need of reduced waiting time in terms of service delivery as this makes out patient experience a positive one..
Thus, Greenhalgh et al. (2020) explore the role of HITs more generally in enhancing hospitals’ efficiency, which in turn affects patients’ satisfaction levels. The study posits that technology goes further to improve the internal processes of the health facilities, improves on the speed and quality of care which in turn, begets greater levels of patient satisfaction. For instance, the adoption of EHR systems may enhance the way through which HC providers can promptly and appropriately access patient information thus sparing considerable time on paperwork and administrative processes. It also leads to increased time spent on patient care which in turn enhances the quality and efficiency of service delivery. As found by Greenhalgh et al., the implementation of effective healthcare IT is critically important to enhance the patient experience because it reduces the occurrence of delays in workloads.
Neves et al (2021) discuss how EHR and telemedicine platforms improve patient satisfaction and strengthening patient engagement. According to their results, these technologies not only enhance the availability of services but the communications between the patients and the professionals as well. Thus, telemedicine is also beneficial in outpatient services since it enables patients to receive a service without going through the inconvenience of moving around and having to wait for long hours to be treated. Instead, EHR systems allow patients to track their medical records and test results, which promote patient-centered care and patient engagement. Thus, according to Neves et al., owing to the augmented access and effectiveness introduced by these digital forms, patients can experience enhanced satisfaction since they are more involved with the treatment process.
2.4.5. Moderating variable influence on dependent and independent variables
 The moderating variable of technology efficiency included in the research model is directly related to patient satisfaction. HIT has a significant and positive correlation with patient care in context to its attributes. the provision of which can be quantified by measuring patient satisfaction. The link between HIT and patient satisfaction is a complex one. A simulated study using artificial neural networks to predict the impact of HIT on patient satisfaction demonstrated, through different scenarios, that the full implementation of HIT in hospitals can greatly increase patient satisfaction (Roham, Gabrielyan & Archer, 2019). For patients to benefit from, and rate HIT, they need to accept it first. Acceptance for HIT among patients is variable and dependent on several factors, such as income and level of education, access and availability, ease of use, and health and treatment related factors (Or & Karsh, 2009). However, with the advent of time, more patients are beginning to realize the benefits of HIT, and this has reflected in their positive perceptions and attitudes regarding electronic health and appointment systems as well (Handan, 2016).
Technology efficiency also has direct and intermediary relationships with the independent variables of patients experiences with OPD services and facilities, waiting times, and effective working procedures. HIT can influence the efficiency of various services and facilities: for instance, it can speed up pharmacy services with the use of e-prescriptions. It can also reduce dosage errors and alert pharmacists to potential drug allergies in patients. Use of HIT can allow physicians to access all patient information in one place—this can decrease consultation time, and also allow patient referrals to be made easily. Telemonitoring systems can lead nurses to monitor patients with minimal staffing requirements, especially in areas where workload is high, and staff is stretched thin.
The direction and strength of these relationships between the moderating and dependent and independent variables will be further explored in relevant sections in our study. 
2.5. UNDERPINNING THEORY
The underpinning theory in our study is extracted from models of patient-centered care, which lead to patient satisfaction. According to Stewart (2001), patients require PCC which explores their reasons for visit, their concerns and need for information; considers patients not just as service users but as an integrated sum of their personal and emotional needs and issues; explores common grounds on diagnosis and management of disease with the patients; enhances prevention; and improves on the continual doctor-patient relationship. Kitson et al. (2019) conducted a review of literature to determine the core elements of PCC. According to them, patient participation and patient involvement, patient-healthcare professional (HCP) relationship, and area of care delivery are the core elements of PCC, all of which may have the same conceptual source. 
Different providers focus on different aspects of these elements, leading to differences in the way PCC is actually implemented in clinical care. As an essential component of high-quality care, PCC not only results in favorable economic and clinical outcomes, but also in improved patient satisfaction, quality of life, and self-management approach (Delaney, 2018; Pirhonen et al., 2019; Lor, Crooks, & Tluczek, 2016). PCC promotes holistic care which aligned with individual patient’s values, cultural backgrounds, and requests, with the goal of empowering patients in their treatment process (El-Alti, Sandman, & Munthe, 2019). 
The Planetree model based on nine tenets of patient-centered care, which were formulated to make patients partners in their care so that they could meet their human needs and improve overall outcomes (Shaller, 2007). Patient-centeredness is an dimension of healthcare quality (Berwick, 2009). At an organizational level, seven key factors have been defined to formulate a framework for providing PCC. This is a central component of HIT. Widespread use of EHRs is crucial for healthcare delivery improvement in outpatient, inpatient, ambulatory, and community care settings, and can support better delivery of PCC (Richardson et al., 2001). different theoretic models of data interpretation, including the top-box and the discrepancy model, can be applied to understand the satisfaction data. In the former, the highest rating of a question is used as the basis of comparison, whereas in the latter, the perceived discrepancy between expectations and experience defines satisfaction (Williams, 1994).  This interpretation should ideally begin with an examination of the measurement methods i.e., verification of psychometric properties such as validity and reliability (Sitzia, 1999; Barnett et al., 2018). 
There are a variety of qualitative methods which can be utilized for determining patient satisfaction. These include professional observations regarding satisfaction by the healthcare provider, personal interviews with the patients, or focused group discussions to highlight issues affecting satisfaction (White, 1999; Shirley, Josephson & Sanders, 2016). HCP attitude and communication level and patient’s trust are key factors in determining patient satisfaction (Chandra, Ward & Mohammad Nezhad, 2019). 
The Unified Theory of Acceptance and Use of Technology (UTAUT) (2003): This theory builds on the TAM and includes other determinants that affect the acceptance of technology in an organization. The Diffusion of Innovations Theory (DIT) (1962): That is, the dissemination of new ideas and practices in a given population is not random but occurs in a certain pattern. The Technology-Mediated Care Model (TMCM) (2008): According to this model, one can utilise applications to enhance patient care through the delivery of information, self-management and communication. The Patient-Centered Technology Acceptance Model (PCT-AM) (2017): The present model builds from the TAM and includes factors that are unique to patient-centered care like patient autonomy and trust in technology. 
The SERVQUAL model: This model, proposed by Parasuraman, Zeithaml and Berry (1988) indicate five dimensions affect patient satisfaction. The tangible aspects of a service include the appearance of facilities and tools. Reliability:The degree to which marketing communication conveys the provider's service quality to the buyer. The provider's responsiveness refers to their capacity to assist patients and answer their requirements. Assurance elements for providers include expertise, civility, and ability to build trust with patients. Empathy is providing compassionate and personalized health care services to patients.P: Patient expectations because The patient's overall treatment experience.ability to continuously supply promised service. Responsiveness: The provider's eagerness to assist and meet patient needs. Assurance: the provider's knowledge, kindness, and ability to build patient confidence. Empathy is the ability to provide personalized care to patients. According to the 1996 Patient Satisfaction Model by Hall and Dornan, patient satisfaction is determined by three dimensions. Patients' hopes:Patient expectations about healthcare. Patient perception: Perceptions of the actual care delivery procedure. A patient's response to a healthcare encounter refers to their feelings or reactions. According to the 2001 Institute of Medicine Patient-Centered Care Model, patient fear is directly related to providing the appropriate therapy at the appropriate time, manner, and manner. 
Ensure patient-centered care that respects cultural, spiritual, and personal beliefs and preferences. Ensure care is coordinated and integrated across operationalization/care definitions. healthcare system. PEOC model: Patient Experience of Occupational CareThe 2008 the Institute over Healthcare Improvement model indicates five aspects affect patient experience: Staffing and communication:Improving patient-staff interactions and providing information and assistance. The physical environment includes comfort, convenience, and amenities. Access to care: Ease of scheduling appointments and timely medical visits. Coordinating of care between providers and continuity of care. Patient engagement: The level of patient involvement and empowerment in their care. The 2010 Centre for the Prevention and Control of Diseases Outpatient Departmental Service Survey (ODSS) model identifies four elements that impact patient satisfaction: Waiting time: The width of time patients wait until they see a doctor and its perceived fairness. Easy registration and clear information provided for appointment scheduling. 
The physical environment includes comfort, convenience, and cleanliness of facilities. Aspects of staff include friendliness, helpfulness, knowledge, and competence. PEPC model: Patient Experience of General Practitioner. The 2019 Agency för Health Care Quality and Research model suggests that patient experience is influenced by six dimensions: Access to care: The promptness of treatment, simplicity of scheduling appointments, and accessibility to medical professionals. Quality of interactions among patients and clinicians, as well as the availability of assistance and information, are aspects of communication. Comfort, convenience, and availability of amenities in the physical environment. Coordination of treatment among several providers and a feeling of familiarity with one's caretakers constitute continuity of care. The degree to which each patient's requirements and preferences are taken into account when providing care is known as patient-centeredness. Patient activation refers to the level of patient engagement and agency in their own healthcare. 
An expansion of the TAM, the unification of the Theory of Use and Acceptance of Technology ( UTAUT ) (2003) considers not only technical aspects but also social influences and enabling environments when determinants of technology adoption are considered. Digital health tools can enhance patient care, according to the Technology-Mediated Care paradigm (TMCM) (2008). This paradigm posits that patients can better control their own health with the use of these tools, and that doctors and patients can communicate more easily. 
The following aspects are proposed to impact technology efficiency according to the Technologies Efficiency Model (TEM) (2015): How well-designed and user-friendly the technology is; this is a measure of its quality. The degree of which technological innovation is in sync with the organization's aims and purposes; this is the fit between the two. The level of efficiency and effectiveness with which the equipment that is is controlled. According to the Technology Sustainable Model (TSM)(2017), the following variables affect the longevity of technological advancements: The dedication of the organization to technology:How seriously the company takes the idea of enhancing its operations through the use of technology. 
How open people are to embracing and making use of new technology is known as usability. Technological support: The level of technical support that the organization offers for the technology. Due to the lack of direct models linking customer satisfaction wit HIT efficiency found in the literature, our foundational theory is based on previous models for PCC, a which provide a definition of satisfaction.. 
Our theory is based on the IPFCC model of PCC, which utilizes four core concepts of dignity and respect, participation, information sharing, and collaboration to provide an innovative approach to healthcare planning, delivery and evaluation, which is grounded in the principle of mutually beneficial partnerships between patients, families, and HCPs (Hsu et al., 2019). This model is supplemented by Larson et al. (2019) framework for the inter-relationships between measures of patient satisfaction and quality of care, which defines how patient’s experience of care can affect health outcomes and satisfaction with care, and how both of these are dependent on patient’s needs, expectations, and values.
These underpinning theories in our research are explored in direct relation to technology efficiency through our research variables, which have been discussed at length in section 2.4.
2.6. RESEARCH GAP
Our study identifies and explores a significant research gap in the role of technology efficiency in determining patient satisfaction in Southern region of Saudi Arabia. Significant gaps exist in terms of communication with patients, especially since most physicians in Saudi Arabia are from overseas (Senitan et al., 2018); research on how to improve these gaps is required. Current research is lacking the role of individual outpatient and diagnostic services on patient satisfaction (Mohd & Chakravarty, 2014). 
Research on patient satisfaction with EHRs has been mostly regional—the impact of research findings cannot be generalized to other areas (Alrasheedi et al., 2019). This also holds true for research on staff and physician perception regarding HIT (Alshammari, 2021; Alsalman et al., 2021). Certain studies have been conducted in departments other than outpatient, like ED (Aljudaie et al., 2020); their findings cannot be extrapolated to the diverse outpatient setting. 
Research methodology is also responsible for research gap regarding patient satisfaction and HIT. The majority of literature on this topic is related to cross-sectional surveys—as a consequence, beyond plausibility assumptions, causality of relationships between dependent and independent variables cannot be determined by these studies (Thapa et al., 2021). There is also a lack of research on management of human barriers related to staff compliance and lack of sufficient staff support with the implementation of HIT in hospitals (Sayed, 2019). Some studies have identified underutilization of EHRs due to poor knowledge, poor cultural valuation of patients' right and autonomy, and poor patient education (Bah et al., 2011); however, further research on mitigation of these factors as well as their causes is still lacking. Aldosari (2014) pointed out rightly that physician acceptance of HIT can be a deciding factor in determining its implementation. If physicians and staff do not accept or feel uncomfortable with using HIT, they are unlikely to utilize it to its full potential and may not be able to satisfy patients adequately. In this regard, staff cooperation to the maximum limit is required for proper implementation of HIT to ensure patient satisfaction (Shaker, Farooq & Dhafar, 2015)

2.7. SUMMARY OF RELATED LITERATURE
	Patient Satisfaction Related Literature

	Author (Year)
	Research Objectives
	Research Methods
	Independent Variables
	Dependent Variables
	Findings
	Suggested Future Research
	Research Gap (This Study)

	Senitan et al., 2018
	Intends to investigate patient satisfaction (PS) among Saudi Arabian patients who visited primary care facilities run by the Ministry of Health (MoH), with an emphasis on their interactions with doctors.
	Patient satisfaction (PS) Methodology
	There are five primary domains that influence patient-physician communication.
	N/A
	Despite their satisfaction with primary care facilities, patients said usually, they headed directly to the emergency department.. This suggested that their satisfaction with the primary healthcare facility was unlikely to be completely satisfied.
	In order to close this gap, future studies should compare patient happiness and experiences within the same population. To improve the utilization of various PS metrics that accurately reflect the PHC condition of the Saudi populace, more research is required. Future studies ought to look into Saudi Arabian PHC patient experience metrics as well.
	A more thorough and lucid analysis of the communication domain is required because the majority of Saudi Arabia's doctors are foreign-born. To improve our comprehension of the communication between doctors and patients, an examination of the communication subdomains is necessary.

	Alotaibi et al., 2021
	To determine how satisfied patients are with pharmacy services when they visit Saudi Arabian Kingdom outpatient pharmacies
	Literature-based conceptual framework
	Subjects and their opinions about the outpatient pharmacy
	N/A
	According to this survey, patients' satisfaction with outpatient pharmacies was low and varied depending on their sociodemographic group.
	Enhance literature to validate model
-conceptual framework
	Furthermore, the study did not evaluate the patients' health, which could have caused confusion when interpreting the findings.

	Mohd & Chakravarty, 2014
	The study's objective was to examine and contrast the degree of satisfaction among patients who visited a hospital's outpatient department.
	Conceptual framework from literature
	Experiences of Patients with OPD's Facilities and Services  
	N/A
	Patient satisfaction with services
	To enhance the caliber and results of such research, it is advised that a future study be carried out with a broader focus and greater attention to certain departments or services using case-mix and risk adjustment methodologies.
	The study has several shortcomings, including the omission to examine patient satisfaction with specific OPD and diagnostic services and the non-use of case-mix adjustment techniques.

	Alrasheedi et al., 2019
	This study aimed at assessing the association between the wait time and the satisfaction of patients in the selected primary health centers in Al-Qassim region.
	Accessibilities towards Services
	Research examined association between the wait times and
patient satisfaction
	N/A
	Overall patients were mainly dissatisfied for wait times in relation to medication dispensation, vital signs measurement, dental consultations, and radiological investigation. The study found a positive association between the patient satisfaction and their education, marital status, and job.
	There is a need for a large-scale study that measures
the wait time and patients’ satisfaction at the primary health
centers in order to find the better association
	The study was carried out in the selected primary health centers in the Al-Qassim region, generalization to cover the rest of Saudi Arabia or even the central region remains uncertain.

	Aljudaie et al., 2020
	To assess the satisfaction of patients admitted to the emergency department (ED) of King Abdulaziz Medical City in Saudi Arabia and to determine the related factors
	Conceptual framework from Literature 
	Waiting time to receive services.
	N/A
	Higher satisfaction levels were
observed among patients who were treated in the main ED, were admitted during the morning shift, visited the ED
had shorter wait times to see the doctor during the slower season (August–September). Patients had the least satisfaction with nursing care and the most satisfaction with admission.
	The majority of the complaints were regarding nurses (language barrier-related issues), waiting time for specialist
consultation, and poor explanation of laboratory and imaging results
	Data were obtained from only one institution; they reflect patient satisfaction only with the services provided in the ED

	Asiri et al., 2018,
	To assess different aspects of patients’ satisfaction in relation to the health education services provided in Primary Health Care centers at a Major Medical Center in Riyadh, Kingdom of Saudi
Arabia
	Cross-sectional survey
	Satisfaction with different health education services.
	N/A
	participants expressed a positive evaluation of the distinct
	There is a need to strengthen the capacity of health education services by controlling the shortage in human resources and
establishing of professional development initiatives and plans for all medical professionals as well as auxiliary supplies and machinery in primary healthcare facilities
	Strategies based on behavioral theory are
recommended to increase motivation to increase attendance of health
education services.

	Asres et al., 2020
	Determining the extent of patient satisfaction in the outpatient services provided at
Dangila primary hospital
	Patient Satisfaction toward OPD services
	N/A
	The binary logistic regression indicated that educational
status, satisfaction with courtesy and respect, measures
taken to assure confidentiality, laboratory requests,
drugs and supplies, overall cleanliness and service
recommendations were associated factors of patient
satisfaction
	Courtesy and respect and satisfaction with confidentiality taken by the examiner during
physical examination was associated factors for patient satisfaction. Outpatient waiting time was
less than one hour
	The courtesy and respect of the Doctor/Nurse during patient visit steps taken to ensure patient privacy were essential for patient satisfaction
	More precisely evaluation required

	Alomari et al., 2021
	To determine how satisfied Saudi men in Albaha, Saudi Arabia are with the medical care they receive at Naqaha Hospital
	The patient satisfaction questionnaire, which was created to answer a number of questions concerning the hospital's emergency room, admissions and nursing services, physician services, dietary services, diagnostic services, and physical accommodations, was used to gather the data.. The data then was analysed and processed by SPSS
	N/A
	Patient satisfaction with the Saudi Arabian hospital's outpatient department
	The findings showed that the patients were quite satisfied.
	Increase sample size 
	Aside from the fact that the study's design relied on a non-probability sampling technique, it was difficult to determine the causal relationship between the study and patient satisfaction. Study's strength is that it covered every department at Naqaha Hospital.

	Thapa et al., 2021
	To determine the elements that influence students and healthcare professionals willingness to employ digital health tools in patient care.
	Quantitative cross-sectional survey study
	Tools for digital health in patient care
	N/A
	Policymakers and hospital administrators should be encouraged by the study's findings to include pertinent eHealth interventions into Saudi Arabia's standard healthcare systems.
	Future studies should examine patient willingness to use these tools as well as organizational-level issues that may help or impede the implementation of eHealth.
	Because the study was cross-sectional, the authors were unable to prove causation beyond reasonable doubts. 

	Prakash, 2010
	How to ensure patient satisfaction
	Service excellence
	Patient education
	N/A
	One significant and widely used metric for assessing the caliber of medical care is patient satisfaction.

	Dissatisfaction is caused by a lack of empathy, poor communication with doctors, and the chronic nature of many conditions.

	The patient's input improves the system, the facility, and the doctor's work. Despite the advantages of self-assessment, dermatologists rarely have a system in place to examine and assess the caliber of treatment given in the office.






	Health Information Technology Related Literature

	Author (Year)
	Research Objectives
	Research Methods
	Independent Variables
	Dependent Variables
	Findings
	Suggested Future Research
	Research Gap (This Study)

	Alshammari (2021)
	To identify the Kingdom's primary e-health and health informatics application sectors and look at the significance of these domains in relation to the Saudi healthcare system. 

	The data was analyzed using theme analysis after secondary data was collected analytically from various research databases and sources.

	N/A
	N/A
	The amount of EMR adoption in Saudi Arabia at the national level cannot be determined from the literature. Compared to hospitals, private, military, and NGHA institutions have more advanced EMR deployment. Before putting an EMR system in place, tests of computer literacy and English language proficiency should be carried out. Despite the fact that most physicians supported the EMRS, many were worried about its usability and propensity to disrupt workflow.
. 

	The potential of social media to promote patient education and e-health and to bring e-health to isolated and sparsely populated areas.

	The use and uptake of electronic health technologies are hindered by a number of issues, such as poor planning, a lack of trained staff, and low public awareness. Furthermore, not enough study has been done on how e-Health is being adopted in the different parts of the Kingdom. Prescription using e-health services should also be addressed.

	Alsalman et al. (2021)
	To assess how well hospitals in the Eastern Province of Saudi Arabia are implementing health information systems (HIS), while keeping in mind the following classifications in the arrangement of electronic medical records: Electronic clinical documentation, decision support, outcomes visualization, and bar coding.
	Cross-sectional study that is quantitative. To gather information on the use of HIS systems, a survey was created and emailed to the HIS departments at 18 hospitals in Saudi Arabia's eastern region.
.
	N/A
	Based on 23 HIS systems split into four categories (electronic clinical documentation, results viewing, decision support, and bar coding), the hospital's overall HIS system implementation score

	Most HIS capabilities pertaining to electronic clinical recordkeeping and viewing categories were fully functional in the majority of institutions. The implementation of half of the decision support features was either full or partial. The bar-coding functions were fully functional in the majority of the hospitals..

	extending this investigation to all Saudi Arabian hospitals and possibly conducting an on-site validation for any that have indicated a high degree of implementation. Furthermore, additional qualitative study is required to address the human barriers that impede the adoption of HIS, including physician reluctance, communication issues, and other organizational culture-related variables that impede the adoption of new technology in healthcare.

	investigated the use of HIS in a specific geographic area in Saudi Arabia's eastern region. Additionally, since the questionnaire was self-reported, it is impossible to assess the accuracy of the hospital responses.


	Sayed (2019)
	To evaluate dental healthcare professionals' attitudes, behaviors, and knowledge regarding using electronic health record systems in Saudi Arabia's healthcare system.

	Cross-sectional survey instrument was created to gather information from dental clinics spread across five different locations. Participants were given a pre-made quantitative questionnaire that was found in electronic format. 

	Geographical region
	EHR will be better than paper records, it will be worth the time and effort required and will provide better healthcare quality
	Most respondents had positive attitude towards EHR implementation in terms of it being better than traditional paper records, decreasing workload, and providing better healthcare quality for patients. EHR will also help practitioners to analyse the medical status alerts for patients, and to maintain records of drug histories and allergies.
	Implication of the study findings in other geographical regions. Studies must be conducted to determine the association between patients and their knowledge regarding EHRs.
	Management of human barriers related to staff compliance and lack of sufficient staff support.

	Bah et al. (2011)
	To establish a website that will act as a platform for discussion on the advancement of electronic health records (EHRs) in Saudi Arabia and to ascertain the degree and scope of EHR use in government-affiliated institutions in the Eastern Province.
	Quantitative online survey using a cross-sectional methodology 
	N/A
	Availability and usage of different EHR functions 
	Only 16% of government hospitals had EHRs in Eastern region. EHR systems of all hospitals were equipped with decision support functions, order entry functions, documentation functions, and patient referral systems, but did not have adequate communication functions
	Effect of decreased physician workload and increased patient information on implementation of EHR and their utilization
	Underutilization of EHRs due to poor knowledge, poor cultural valuation of patients' right and autonomy, and poor patient education

	Alkadi & Roudsari (2018)
	To develop, implement, and measure impact of a Telecare solution and its integration into existing NGHA Hospital Information Systems (HIS)’s for diabetes management in Saudi Arabia
	Quasi-experimental study
	N/A
	N/A
	High level of participating patients reported drop in HbA1c levels after using TeMAD
	Integrating TeMAD in rural primary healthcare clinics, incorporating telecare use in smartphone, using telecare for other chronic diseases, combining telecare solutions with social media
	Quasi-experimental design, needs to be evaluated in larger studies, requires integrated data from other regions

	Almaiman et al. (2014)
	To find out how primary healthcare centers (PHCCs) use HIT

	Key stakeholders' interviews and a literature study

	N/A
	N/A
	use of health information technology in Saudi PHCCs is rising
	Investigate and identify workable substitutes for providing e-health services, paying particular attention to removing obstacles that prevent PHCCs from utilizing eHIS.

	Use of HIS is still in early stages

	Zaman et al. (2018)
	To evaluate the state of e-health utilization in Makkah City hospitals, the effectiveness of e-health in providing quality healthcare in Saudi Arabia, and the difficulties or obstacles in putting e-health services into place in Saudi Arabia.
	Randomized study from 3 hospitals in Makkah with data collection from administrative and medical staff in the hospitals, especially those staff who handle the daily operations of delivering healthcare services to the patients
	Implementation of e-health system
	Perception of staff in implementing e-health
	King Faisal Hospital (KFH), King Abdullah Medical City (KAMC), and Al Noor Specialist Hospital all use e-health, albeit in various ways. Aside from the medical staff's lack of computer and technical skills, the primary obstacles are the expense and proficiency of such cutting-edge information technology systems.
	Implementation of HIS systems in local language or improving English literacy of staff, as well as scientific qualification and required training
	The e-health system's implementation, personnel training and skill levels, and attitudes toward the system were the main obstacles.

	Aldosari (2014)
	To ascertain the prevalence, extent, and factors influencing the adoption of hospital electronic health record (EHR) systems in Riyadh, Saudi Arabia.
	Quantitative survey of respondents from 22 hospitals in Riyadh. Thirty-seven items were graded on a three-point scale of preparedness/completion
	Hospital ownership, size, and degree of care
	EHR system development
	Three hospitals had not adopted an EHR system, eight had systems in the works, and eleven had fully operational EHR systems in place. In the 19 adopting hospitals, sixteen distinct systems were in operation. Hospital size had a positive correlation with different adoption levels, but the level of care (secondary versus tertiary) had a negative correlation. Depending on the specific adoption phase under consideration, the implications of hospital ownership (private versus nonprofit) and the makeup of the development team varied.
	When evaluating the level of adoption and its determinants, a multistage adoption method and multi-item assessments are required.
	Physician resistance and user acceptance. Physician involvement and participation in IT project

	Wali et al. (2020)
	To investigate how satisfied patients are with the electronic medical record (EMR) in comparison to the paper medical record (PMR) of five primary healthcare centers located in Saudi Arabia's western region.
.
	Cross-sectional survey
	Age, sex, educational attainment, and the quantity of annual visits to the PHC
	Patient satisfaction with the electronic medical record and the caliber of services received during the visit (waiting time, enhanced medical services, prescription procedure, scheduling system, and referral system)

	Patient satisfaction with the EMR was statistically significant when compared to the PMR (3.7241 vs. 3.6919, p < 0.001). Overall satisfaction with the EMR's implementation was shown by a number of factors, including more physician attention during the clinical consultation (82.3%), more explanation of tests and medication (85.8%), more time spent with the patient during the consultation (80.4%), and more active listening by the doctor (77.3%).
	Similar study in tertiary care setting
	Disparity between the study's conduct period and the EMR's implementation over PMR


	Shaker, Farooq & Dhafar (2015)
	To ascertain how doctors view the electronic medical record system (EMRS) in relation to its efficiency in order to enhance its features and benefits

	Cross-sectional survey
	Age, gender, nationality, physician category
	Perception of physicians regarding EMR
	While workflow disruption and ease of use with reference to PMR received bad assessments, the use of computers for practicing medicine and EMRS to enhance practice quality was seen favorably. 52.8% of respondents said they had a positive overall impression of EMRS.

	An additional comparative usability assessment of various EMRSs by end users in various Makkah region scenarios. Analyze the existing state of perception about the EMRS in light of previous initiatives taken by the directorate general office to enhance perception and make a comparison with the current study.

	EMR vs. PMR comfort level. Collaboration among medical personnel to create a reliable and consistent EMR





2.8. HYPOTHESIS DEVELOPMENT
Based on our study rationale, as well as study variables, hypothesis development was carried out to create the research model. The hypothesis development process deals with several factors which can directly or indirectly influence patient satisfaction, which are described below:
· OPD services: These are further distinguished into doctor services, nursing services, registration and administrative services, and waiting times.
· Doctor’s Services
This relates to the patient's experience with the caliber of care provided by the concerned doctors. The degree of patient satisfaction is greatly impacted by the substantial handling that occurs in the connection between doctors and patients (Hussain et al., 2019).
Hypothesis 1 (H1): The better the doctor services (DS), the higher the patient satisfaction.
· Nursing Services
Services provided by nurses throughout a patient's hospital stay is a matter of patient perspective. The most important aspects of the healthcare industry is nursing care. The most significant determinant of hospital care has been identified as the personal quality of nursing care (PQNC) in relation to health care quality (Carman, 2000).
Hypothesis 2 (H2): The better the nurses services (NS), the higher the patient satisfaction.
· Registration and Administrative Procedures
During a patient's hospital stay, hospital administrative procedures (HAP) include the registration, admission, and discharge processes. At various points during the patient's hospital stay, the administrative delay is considered a significant factor in the provision of services. Patients become irate and react negatively when services are provided with unreasonable delays (Diaz & Ruiz, 2002). 
Hypothesis 3 (H3): The easier the registration and administrative procedures, the higher the patient satisfaction.
· Waiting Times
It is crucial to consider how long people stay in hospitals in order to obtain medical care. In general, PS with the highest quality of service delivery is greatly influenced by administrative processes and drugs, such as admission, discharge, and waiting times for consultations and clinic visits (Xie & Or, 2017; Hussain et al., 2019). The process of evaluating services is negatively impacted by needless delays in facility provision, which eventually results in patient annoyance and rage (Duggirala, Rajendran & Anantharaman, 2008).
Hypothesis 4 (H4): Decreased waiting times are linked with higher patient satisfaction. 
· HIT
HIT can influence both hospital services and waiting times as well as patient-centered care provision. 
Hypothesis 5 (H5): HIT integration and efficiency can influence patient satisfaction.
2.9. RESEARCH MODEL
The research model for our study is outlined below. This model represents the various dependent, independent and moderating variables, and their hypothesized direct and indirect relationships. It explains how independent study variables which affect dependent variables and outcomes can be influenced by moderating variable of technology efficiency. Understanding these relationships is essential to collect data and to determine statistical associations, which can be used to analyse strength of relationships between variables. This, in turn, is essential to answer the research questions raised in our study.

Figure 2.7: Research Model
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2.10. SUMMARY
In the light of the above literature review, the context for the current study is defined. The current study aims to determine how healthcare technology can improve quality of healthcare services, especially patient-centered care, and how this improvement can be reflected in terms of patient satisfaction. The current study is conducted in outpatient departments of hospitals in South region of Saudi Arabia, a region where HIT has not been typically researched upon. Therefore, the current study can provide valuable information, which can be utilized to build and modify HIT infrastructures to deliver patient-centric care.

CHAPTER THREE
RESEARCH METHODOLOGY
3.1. INTRODUCTION
Research is a systematic and scientific search for information on a specific topic (Patel & Patel, 2019). Research methodology is the systematic approach which adopts various logical steps to help understand the products of the scientific inquiry as well as the research process itself i.e., it defines the methodological path of the research (Sridhar, 2008). In this chapter will briefly describe the research techniques through which research questions can be answered to attain the objectives of conducting the research. Cross-sectional study design will be used to understand the impact of healthcare technology on patient-centered and efficient outpatient services in hospitals in the Southern region of Saudi Arabia. This study design will include a quantitative component, in the form of a questionnaire to better understand patients’ perspective of health information technology efficiency. 
3.2. RESEARCH DESIGN
This study will use a cross-sectional study design, in which quantitative data are collected, analysed, and integrated to answer the research question. In cross-sectional studies, quantitative data collection approaches are applied to study relevant research outcomes. This allows to explore complex aspects and relations of the research objectives and provides novel empirical insights as a population snapshot.
Cross-sectional studies have the advantage of providing an estimate of prevalence with an inexpensive, short and quick study design. Generally cross-sectional studies can be analytical, in which outcomes are explained on the basis of relationships between variables, or descriptive, where outcomes are simply summarized using descriptive statistics. Our study will utilize the analytical cross-sectional study design to determine relationships between variables defining the final outcome of patient satisfaction with technological efficiency.
3.3. UNIT OF ANALYSIS AND UNIT OF OBSERVATION
Units of analysis and units of observation are related to what the researcher observes in the data collection, and how they can analyse these observations. Units of analysis represent the study focus or study objectives i.e., what the researcher wishes to reflect on by conducting the study; on the contrary, units of observation represent the actual items or variables that are observed, measured, and collected during the research process (DeCarlo, 2019). 
The units of observation and units of analysis are frequently confused with each other (Sedgwick, 2014). The units of analysis statistically define the ‘who’ or ‘what’ for which information is analysed and conclusions are made, whereas, as defined above, the units of observation represent the ‘who’ or ‘what’ for which data are measured and collected (Da Veiga, 2016). The types of units frequently used in empirical studies are further described in table 3.1. These units may be the same or may differ depending on the study design (Neuendorf, 2020).
Table 3.1: Types of Units in Empirical Studies (Neuendorf, 2020)
	Unit
	Definition

	Unit of Sampling
	These elements serve as basis for defining the study population and sampling frame as well as for drawing samples

	Unit of Analysis
	This is the element for which information is analysed and conclusions are made; it provides the foundation for carrying out and summarizing analyses.
This unit is of primary importance and is mostly referred to in hypothesis or research questions. Unit of analysis may be an individual, a group, organization, or even the society itself.

	Unit of Observation
	This is the element in which variables are measured, i.e., on which the data are collected. It typically resembles the individuals to be measured on behalf of the representative from the unit of analysis in formulating the conclusion of the research.


 
In this study, the objective is to determine the role pre-existing OPD services and facilities, and healthcare providers play in maintaining healthcare quality in hospitals and to explore how healthcare information technology impacts OPD services and facilities and healthcare providers in maintaining healthcare quality. The study will focus on how patients perceive pre-existing OPD services and facilities (such as registration services, physician and nursing services, waiting times etc.), and how health information technology can impact their satisfaction. In this study, therefore, the unit of analysis will be the patient population, which will be presenting to the outpatient facilities, since service perceptions and concepts about technological efficiency are based on the behavioural analysis of this population. The results of the study will be applied to this specific patient population and will be then generalizable to patients presenting in other healthcare settings as well.
Patient perceptions about OPD facilities and technological efficiency will be dependent on the viewpoint of individual patients. In this study, therefore, the patients themselves will be considered the units of observation, and data will be collected from them through survey questionnaires. 

3.4. STUDY SETTING
The study setting will include both public and private sector hospitals in the Southern region of Saudi Arabia providing outpatient services. Figure 3.1 illustrates the Southern region of Saudi Arabia. This includes the following hospitals:
1. King Fahad Hospital - Al Bahah
1. Asir Central Hospital - Abha
1. Abha General Hospital - Abha
1. Abha Private Hospital - Abha
1. The Saudi German Hospital - Abha
1. Al-Rahma Hospital - Abha
1. Armed Forces Hospital Southern Region - Khamis Mushait
1. Al-Zafer Hospital - Najran
1. Alwaseet Medical Complex. - Jizan City
Figure 3.1: Map of Southern Region of Saudi Arabia (adapted from Alghamdi, Aleissa & Al-Hamarneh, 2019).
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3.5. STUDY POPULATION
A clear and detailed definition of the study population is essential in human research to determine the eligibility of individuals for the study (Eldredge, Weagel & Kroth, 2014); this defined population can then become basis for applying results of research to other relevant populations. It is essential to define clearly the inclusion and exclusion criteria for the study population (International Committee of Medical Journals Editor, 2010). In this study the target population is residents of the Southern region of Saudi Arabia.  The study population will be patients presenting to the outpatient department or outpatient clinics for all specialties. At the end of each clinic visit, patients will be explained about the study, and those patients who agree to participate will be provided with written informed consent forms as well as patient satisfaction performas. This study population will be derived from population estimates for the Southern region of Saudi Arabia, as outlined in table 3.1.




Table 3.1: Region-wise population in Southern Saudi Arabia
	Region	
	Population (according to 2017 census)

	Asir Region
	2,211,875

	Jizan Region
	1,567,547	

	Najran Region
	582,243	

	Al-Bahah Region
	476,172	

	Total
	4,837,837


  
3.6. STUDY PARTICIPANTS
Study participants will include consenting adult patients visiting the outpatient department or clinics in aforementioned hospitals, and who meet the inclusion criteria set below.
3.7. INCLUSION AND EXCLUSION CRITERIA
The inclusion criteria will include adult patients >18 years of age, of both genders, who have presented for the first time in the concerned outpatient facility during the last 6 months, and who consent to participate in the study.
Paediatric patients, and patients with history of multiple visits within the last 6 months will be excluded. Patients with a language barrier who cannot complete the questionnaire in either English or Arabic will also be included. Lack of valid informed consent will also be a criterion for exclusion from the study.  
3.8. SAMPLING
The process, act and technique of acquiring a suitable sample which represents the population and allows determination of characteristics and attributes that can be generalized to the entire study population is called sampling (Mujere, 2016). It is never practical to test a hypothesis on the entire study population due to issues with practicability, responsiveness, inaccessibility, time constraints, and accuracy (Ott, 1983; Taherdoost, 2016). A sample frame can be selected to represent the population being studied and can allow focused research into outcomes generalizable to the entire population. 
There are a variety of sampling methods and sampling techniques described in literature which can allow the selection of sample that allows adequate testing of the validity of research objectives (Taherdoost, 2016). Selection of a sample has economic advantages, is timesaving, is more accurate than a population census, and allows research in populations which are partially accessible (Mugo, 2002). Some of the major types of sampling are outlined in figure 3.2 (adapted from Bhardwaj, 2019).
Figure 3.2: Types of Sampling
[image: Figure 2: Types of sampling.]
As defined above, the study population for the present research will include patients in the southern region of Saudi Arabia presenting to OPD facilities or clinics during the study duration. The methodology for extracting a relevant sample from this study population is briefly described below.  
3.8.1. SAMPLING UNIT
Sampling units represent elements of the population to be sampled (Brown, 2010). When aggregated together, they define the population for which inferences are drawn during the research. The sampling units are the elements from which data is collected and they serve as the units of analysis (Brown, 2010). They may include single elements from the population, or clusters of elements from the population. 
In the present study, the sampling unit will be individual patients who undergo measurement of observations. Thus, the sampling unit and unit of observations in the study will be the same i.e., patients themselves, who will undergo data collection through survey questionnaires. 
3.8.2. SAMPLING FRAME
The sampling frame represents the list of sampling units from which the final sample is drawn (Brown, 2010; Sekaran & Bougie, 2016). Perfect sampling frames do not have any extraneous or population-irrelevant elements, and only contain each element of the population listed only once and separately. Major problems that can occur with sampling frames include incomplete frames which do not include all available elements or sample units; clustered elements within a single frame; frames with blank or foreign listing; and duplication of elements in the frame (Kish, 1965). 
In this study, the analysis will be carried out at the level of patients presenting to the OPD facilities in hospitals in Southern Saudi Arabia. Therefore, the sampling frame will include all sampling units i.e., it will be composed of all the patients who present to the OPD facilities during the study duration and meet the inclusion criteria necessary for enrolment in the study. Patients were chosen as the sampling frame for this study since the most important dependent variable is patient satisfaction, which is directly attributable to the quality-of-care patients receive while they are in the hospital or in healthcare facilities.
3.8.3. SAMPLE SIZE DETERMINATION
Determining a sample size is a pivotal step in planning out a clinical study. The sample size needs to be calculated before conducting the clinical study to avoid bias in interpreting the results (Kadam & Bhalerao, 2010). The sample size is dependent on several factors, such as the acceptable level of significance, expected effect size, power of the study, standard deviation in the population, and underlying event rate in the population; additional factors to be considered include the allocation ratio, expected drop-out rate, and objective and design of the study (Larsen et al., 1985). Failing to correctly calculate the sample size can result in inadequately sized study, which can fail in providing statistically significant results, and can be time and resource wasting (Nayak, 2010). 
There are several ways to calculate the sample size for any study. The sample size can be calculated using various statistical tests, or by using software specifically designed to calculate sample size. In the present study, sample size was determined by using an online calculator (https://www.openepi.com/SampleSize/SSPropor.htm) to calculate the sample size for frequency in a population using the following formula: 
Sample size n = [DEFF*N*p(1-p)]/ [(d2/Z21-α/2*(N-1) +p*(1-p)]
Where:
Population size (for finite population correction factor or fpc) (N): 4837837	
Hypothesized % frequency of outcome factor in the population (p):	 50%+/-5.
Confidence limits as % of 100 (absolute +/- %) (d): 5%
Design effect (for cluster surveys-DEFF): 1 
The total population of the Southern region (including Asir, Al-Baha, Najran, and Jizan regions) was determined to be around 4,837,837.  Using the online calculator, with a 95% confidence interval, Margin of Error 5%, Population Proportion 50%, and Population size of 4,837,837, and a sample size of 385 patients was calculated. For our cross-sectional study design, we will disseminate the questionnaire to 385 patients attending the outpatient facility who meet the inclusion criteria and consent to the study, with aim of achieving maximum sample size after accounting for lack of consent, incomplete questionnaire forms, and voluntary retractions from the study. 
There are no single defined criteria to determine the adequacy of the sample size. A sufficient sample size is one with the minimum number of participants required to identify any statistically significant difference, given that this difference truly exists in the study population (Burmeister & Aitken, 2019). It has been suggested by Comrey and Lee (1992) that sample sizes of less than 50 participants are weak, while sample sizes exceeding 100 or 200 may be adequate or good respectively. Even though randomly allocating a number as good has not been shown to be scientifically credible, our study’s sample size which has been calculated keeping in view the effect sizes, margin of error, and population proportion is reasonable enough to allow calculation of the study outcomes.
3.8.4. SAMPLING TECHNIQUE
After the establishment of a sampling frame and calculation of the sample size, it is essential to determine a sample selection process. This depends on the study purpose, timeframe, resources, sample structure, and also upon the list from the sampling frame (Brown, 2010). This selection process can rely on either of probability or non-probability approaches, as highlighted previously in figure 3.2.
In probability sampling, each element in the population has a known and nonzero probability of being included in the sample (Brown, 2010). Probability sampling is highly based on random selection, which can be achieved through a variety of procedures such as random-number generators or random-number tables, thereby reducing selection bias during randomization (Kish, 1965). Simple random sampling, stratified random sampling, systematic sampling, cluster sampling, multistage sampling, and proportionate sampling are the main categories of probability sampling. Probability sampling allows for the development of statistical theories to examine the properties of sample estimators (Kalton, 1983). However, this type of sampling is expensive and time-consuming, and is not frequently possible in social sciences research because a list of everyone in the study population may not be available (Wilson, 2014). 
Non-probability sampling techniques are widely used in social sciences research (Brown, 2010), and refer to any method for collecting survey data which does not utilize a full probability-sampling design (Forster, 2001). These techniques have the advantage of being able to target specific groups in the population; they are also less expensive and less time-consuming and are especially important in survey studies where probability sampling studies can have characteristically poor response rates (Galloway, 2005).   
There are different types of non-probability sampling techniques. These include convenience sampling, purposive sampling, quota sampling, and snowball sampling. Convenience sampling is based on sample selection from readily available participants, whereas in purposive sampling, certain characteristics in the population are sought out before selection of the sample (Brown, 2010). Quota sampling is the non-probability variant of stratified random sampling, in which the population is divided into different strata, each with a fixed quota, and sampling is continued till the quota for each stratum is filled (Glasgow, 2005). Snowball sampling relies on snowballing the sample from a single good participant and is generally used for studies which have a very limited population to choose participants from (Wislon, 2014). 
Non-probability purposive sampling technique will be used to select sample for the study. This technique will be used because our study employs a survey study design, in which the entire population cannot be listed to divide into strata. Furthermore, our study will involve only patients who conform to the inclusion criteria and will be limited to a specific healthcare setting. Patients who present in the outpatient facility are already designated to adult vs paediatric areas. This will help to exclude paediatric patients. For adult patients, computerized or paper record will be checked to determine the frequency of their visits in the previous 6 months. This will ensure that only patients who fit the inclusion criteria are included in the sample.
Patients who fulfil initial screening criteria will be explained regarding the study outcomes and objectives, and those who agree to participate will undertake written informed consent. The patients will be explained that they will be filling a quantitative survey performa to determine their viewpoint of technology efficiency and its role in improving patient care services in outpatient facilities.
3.9. STUDY DURATION
The study duration will be six months after approval from the institutional review board. The period will be divided into different phases i.e., data collection, data analysis, manuscript writing, and manuscript review and approval.
3.10. VARIABLES AND MEASUREMENTS
The variables used in the study will include the following:
· Dependent variables: These represent the outcome of the experiment and are affected by changes in the independent variables. In our study the dependent variables are:
· Patient education
· Digital health tools in patient care
· Patient satisfaction in terms of convenience, courtesy and quality of care
· Moderating Variables: These variables define and influence the strength of the relationship between dependent and independent variables. The moderating variable in our study will be technology efficiency, which will be measured for its moderating effects as well as for its direct effects as an independent variable on patient satisfaction.
· Independent Variables: These are the variables influencing the dependent variables, and in our study will include the following:
· Patient’s experience towards OPD’s services and facilities, in terms of registration services, physician services, nursing, physical facilities and pharmacy services.
· Waiting times in the OPD to receive services and facilities.
· Effective working schedules and procedures for OPD services and facilities
Measurements of variables will be done through patient surveys by the use of validated data collection instruments and tools. The purpose of these tools is to quantify the measurement of variables, such that the relationships between variables can be expressed objectively in order to highlight significant associations that can then influence clinical recommendations and ultimately healthcare practices. Details about the measurement of variables and use of various data collection instruments and tools are provided in sections 3.11 and 3.12.
3.11. DEVELOPING THE QUESTIONNAIRE
Questionnaire development will be performed by the lead researcher under supervision of the supervisor. The aim of developing the questionnaire would be to robustly determine the research objectives to answer research questions in an effective manner. For this purpose, questionnaire development will take place in two phases:
1. Initially, a questionnaire will be developed to determine patient demographic details, as well as assess their satisfaction with healthcare services and their evaluation of technology efficiency in line with the research objectives. This questionnaire will undergo pilot testing (as detailed in section 3.13) to check its application for study population and to remove any questionnaire items that may not be valid or reliable for the study population.
1. After pilot testing, the final approved version of the questionnaire will be utilized to conduct the cross-sectional research and to answer the research questions.
Section 3.12 describes in detail the data collection methods and instruments that will be utilized to formulate the questionnaire for the study. 
3.12. DATA COLLECTION METHODS AND INSTRUMENTS
A written survey form consisting of validated questionnaire items (as detailed below) will be developed (Section 3.13). Patients who meet the inclusion criteria will be explained about the study outcomes and objectives at the end of their clinic visit. Those who agree to participate will be required to provide written consent on an informed consent form (Annexure I), with the understanding that their participation will be voluntary and amenable to withdrawal at any time. Participants who consent will be provided with the questionnaire performa, and a member of the research team will be available on site to explain any survey items if needed. The performa will include demographic details, including name, age, gender, marital status, income, family size, the outpatient clinic or department, and the name of the healthcare facility where the performa is being administered. This will be followed by various validated instruments catering to different aspects of the study objective. To ensure completeness in filling of forms, a member of the research team or clinic personnel will check the performa and request the participants to complete any missing details. The survey responses will be transcribed as a Microsoft Excel sheet, and the data will be transferred to SPSS software version 26 to perform data analysis. 

Table 3.2 summarizes the data collection instruments that will be utilized for the study.
Table 3.2: Data Collection Instruments
	Objectives
	Questionnaire Used
	Reference

	Role of health-information technology
	Health IT Patient Satisfaction Survey
	The National Learning Consortium (NLC). (2018, November 13). Health IT Patient Satisfaction Survey. HealthIT.Gov. https://www.healthit.gov/resource/health-it-patient-satisfaction-survey 

	Patient satisfaction with outpatient healthcare services
	Outpatient Experience Questionnaire
	Hu, Y., Zhang, Z., Xie, J., & Wang, G. (2017). The outpatient experience questionnaire of a comprehensive public hospital in China: development, validity, and reliability. International Journal for Quality in Health Care, 29(1), 40-46. https://doi.org/10.1093/intqhc/mzw133 



Validated English versions of these measurement tools will be used for collecting data. The details of each of the measurement tools are described below:
3.12.1. Health IT Patient Satisfaction Survey
The Health IT Patient Satisfaction Survey was developed by the National Learning Consortium (NLC) in the US to determine the impact of HIT adoption on healthcare quality improvement. The survey has 6 items which are score as one of Yes, No or Not Sure; and 2 additional items for patients’ comments and commendation of any healthcare personnel for explaining the computer system. The NLC has not provided any psychometric data regarding the validity and reliability of the survey, and the survey has not been used in any studies in Saudi Arabia before; however, since the survey specifically measures satisfaction data related to HIT, the present study can be a valuable source of testing its validity and application in healthcare settings in Saudi Arabia.
3.12.2. Outpatient Experience Questionnaire 
The Outpatient Experience Questionnaire (OPEQ) is a 28-item questionnaire which determines patient experience in the outpatient department across six dimensions on a 5-point Likert scoring method. These dimensions are Physical Environment and Convenience; Doctor-Patient Communication; Health Information; Medical Expenses; Short-time Outcome; and General Satisfaction. In a study conducted in China, where the questionnaire was originally developed from a pre-scale, the OPEQ was found to have good internal consistency and reliability across all dimensions (Cronbach alpha >0.70). 
The OPEQ items are applicable and relevant to the outpatient department system in Saudi Arabia, and the present study will utilize it to determine its practical applicability in Saudi Arabia as well.
3.13. PILOT STUDY
Pilot studies are usually performed to examine frameworks and processes that are ultimately used to create valid and rigorous research projects. These studies normally report practices and problems experienced by the researchers and provide limited preliminary results; a practice which reduces chances of study duplicity and allows findings to be integrated into clinical practice quicker (Becker, 2008). They allow study methods and data collection processes to be examined before the study is conducted and help in planning and defining the methods which integral to achieve the research objectives (Gardner et al., 2003; Reed et al., 2007). 
The purpose of the pilot study in our research is to make sure that participants understand the questions without confusion and do not encounter any problems in interpreting the questionnaire statements. This allows for detection and identification of any faults in the survey elements design, and allows selection of proxy data, as well as removal of any such questions from the final survey. 
3.13.1. Selection of Sample
Calculating sample size for a pilot study is not straightforward, as these studies are influenced by multiple factors (Hertzog, 2008). Various researchers have provided different approaches for this: for instance, Connelly (2008) suggest that the pilot study sample should be 10% of the sample projected for the larger study, while Yang (2005) have suggested 15% of the calculated sample size to be tested in the pilot study. Other researchers have suggested a fixed number of 10-30 participants in survey research (Hill, 2020; Isaac & Michael, 1995). 
In our research, we will perform pilot testing on 10% of the calculated sample size for the study, in accordance with Connelly (2008). Given our calculated sample size of 385 patients, this would be 39 patients; to account for dropouts, we will perform pilot testing on 40 patients who fulfil the inclusion criteria for the study. This number meets the minimum specifications for sample size as set by Hill (2020) and will allow for a robust data collection to analyse our study methodology and objectives.
The estimated timeframe for the pilot study will be three weeks after ethical board approval, which is in-line with general time-period needed for successful pilot studies (Secomb & Smith, 2014). 
3.13.2. Demographic Profile of Respondents of the Pilot Study
Based on the demographic information gathered from respondents of the pilot study, a table was tabulated as in Table 3.8 below and is discussed in this section. The table displays the participants’ gender, age, education, Monthly Income, Payment of Treatment, Visit to Outpatient, and Marital Status.
[bookmark: _Toc65501034]Table 3. 8  Demographic Profile of Respondents of the Pilot Study (N=50)
Demographic Profile of Respondents of the Pilot Study (N=50)
	Variables
	Coding
	Frequency
	Percentage

	 Gender
	Male
	36
	72

	
	Female
	14
	28

	 Age
 
 
 
	Above 60
	5
	10

	
	50-59
	1
	2

	
	40-49
	2
	4

	
	30-39
	19
	38

	
	18-29
	23
	46

	Education
	Master or above
	2
	4

	
	Bachelors/College degree
	36
	72

	
	Secondary School
	8
	16

	
	Primary or below
	4
	8

	Average monthly income
	20k or above
	2
	4

	
	15000-20000
	5
	10

	
	10000-15000
	5
	10

	
	5000-10000
	19
	38

	
	Less than 5000
	19
	38

	Payment of treatment
	Self-finance
	18
	36

	
	Insurance
	28
	56

	
	Other
	4
	8

	Visit to Outpatient
	Yes
	32
	64

	
	No
	18
	36

	Marital Status
	Single
	24
	48

	
	Married
	26
	52


 		The 50 respondents were used for the research analysis and the sample consisted of 72 percent male and 28 percent female.  For the majority of respondents, 46 percent were between 18 and 29 years old and 38 percent were between 30-39 years old. While 10 percent were Above 60 years old, and 4 percent were between 40-49 years old while 2 percent for the age group of 50-59.  The majority of respondents or 76 percent were degree holders, followed by 72 percent were Bachelors/College degree holders, 4 percent were Master or above holders. the marital status statistics for each respondent. For the majority of respondents, 38 percent were Less than 5000 income and 38 percent were between 5000-10000 income. While 10 percent were between 10000-15000 income, and 10 percent were between 15000-20000 income while 4 percent have income above 20k. For the majority of respondents, 56 percent use Insurance, 36 percent were Self-financed, and 8 percent were other. The sample consisted of 64 percent Yes and 36 percent No response about Visit to Outpatient. There are 50 marital status respondents and 24 single respondents. However, with respect to the percentage, single respondents are 48% of the total whereas married respondents were in majority with 52%. 
3.13.3. Reliability Analysis
An internal consistency test called Cronbach's alpha will be performed in this pilot project to assess the validity of the assessed items included in the questionnaire. The purpose of the exam is to assess the respondent's degree of comprehension and the coherence of their responses to the complete distributed questionnaire. Malhotra and Birks (2007) define reliability as the extent and propensity of a measurement to consistently repeat results in the event that a process measurement occurred again. A scale that is free of random error is said to have a high reliability score (Pallant & Tennant, 2007). It is also the degree of consistency of measurement items in one instrument. Based on the definition of internal consistency reliability provided by Sekaran and Bougie (2010), it assesses the consistency of a construct's elements to make sure that it measures appropriately. The statistics for the specified measurement are provided using the Cronbach's alpha. The analysis is essential to ensuring the accuracy of the measurement utilised and its suitability for describing the research's findings.  According to Hair et al. (2010), Richter et al. (2018), and Pallant (2001), a coefficient of scale above 0.7 is required for a reliable measurement of the construct. According to the findings in Table 3.9, all constructs' Cronbach's alpha values were higher than the suggested threshold of.70. As a result, the internal consistency reliability of each construct was verified. As a result, all of the variables met the threshold value and were deemed to have complied with the specified standards for internal consistency dependability and the ability to explain the occurrences.
[bookmark: _Toc65501035][bookmark: _Toc54314720][bookmark: _Toc56082754][bookmark: _Toc56100677][bookmark: _Toc56266926]Table 3. 9  Reliability Analysis
Reliability Analysis 
	The study Variables
	No. of Items
	Cronbach's Alpha

	Patient education:
	7
	.868

	Digital health tools in patient care:

	5
	.862

	Patient satisfaction in terms of convenience, courtesy, and quality of care

	6
	.811

	Patient's experiences of OPD services and facilities:

	6
	.913

	Accessibility of services:

	4
	.897

	Waiting times:

	4
	.833

	Technology Efficiency
	5
	.797



3.13.4. Validity Testing
Validity analysis is the examination of the logic behind an idea that accurately depicts the real world. According to various studies (Hayashi et al., 2019), the validity analysis explains the precision of the research's measurement technique. The validity test is a technique that accurately reflects real values and assesses what needs to be measured. The validity test requires the use of four different sorts of methods: construct validity, criterion validity, face validity, and content validity (Pallant, 2011; Haradhan, 2017). 
The level to which a test assesses the domain of content that it was intended to measure is known as content validity, and it is typically offered by experts (Shekaran & Bougie, 2010In this regard, the two conditions of content validity are item validity and sampling validity, where the former concerns whether the test items have relevance in the measurement of the intended content domain and the latter concerns how well the test denotes the entire tested content area (Haradhan, 2017). The survey items included in this study are constructs that have been validated by earlier, comparable investigations, and the sample was justified using a mathematical formula from earlier research.
Face validity, in contrast to content validity, is also used in the pilot test based on the "non-expert" evaluation of the participants who filled out the instruments. Respondents may be reluctant to participate in surveys or may disregard important measurements that seem unimportant to them. According to test takers' perceptions, face validity ensures that an exam is relevant (Holdern, 2010; Gravetter and Forzano, 2008). 50 respondents from SMEs taking part in the Global Waqf Conference 2019 served as validation participants for the questionnaire used as the study's instrument. The respondents were asked to provide feedback based on the instrument's face value on a variety of topics, such as the amount of time required to complete it, the clarity of the instructions and questionnaire items, typographical errors, and the instrument's layout and structure (Frantz1 and Holmgren, 2019).
Criterion The ability to foresee certain outcomes or gauge the existence of certain existing conditions is referred to as validity. Any criterion must be evaluated in light of the condition's applicability, availability, lack of bias, and consistency.  According to Burns et al. (2017), the test result of the criteria should correspond to other relevant criteria, and it also forecasts the performance scores (Messick, 1989). The contemporaneous validity and predictive validity are what establish the criterion. The degree to which equivalent scores on a test of valid constructs, measuring related other constructs, are present is known as concurrent validity. In this study, the results from other studies that have been validated concurrently are compared to the pilot test results. When the outcome is predictable, the predictive validity also supports the criterion validity (Haradhan, 2017). Predictive theory can be used, created, and built to forecast behaviour, according to Allen & Yen (1979).  The theory enables the use of a measuring device to distinguish between people according to a future criterion. The previous behavioural studies from other studies are used in this study as a benchmark predictor to anticipate a specific outcome from the pilot test. 
Assuring that the measurement method matches the construct being researched is known as construct validity. It involves the compatibility of the theoretical framework with the measurement tools being employed (Pallant, 2011It relates to the method used to confirm predictions of correlations with other theoretical claims. According to Thatcher (2010) and Haradhan (2017), construct validity is the extent to which test results can be explained by the explanatory structures of a theory. This research makes sure that the indicators and measurements utilised in the instruments are carefully constructed apropos to the knowledge from past relevant researches in order to attain construct validity. Only pertinent questions that assess well-known markers of SME perceptions of behaviour and waqf blockchain to affect Corporate Waqf intention are included in the questionnaire.
The exploration of a link between variables based on a proper or ‘reasonable' statistical conclusion drawn from the observed data is known as a validity analysis (Sekaran, 2018). In order to verify the logic, definition, and construction of cause-and-effect linkages, proper statistical tests and trustworthy measurement must be applied (Awang, 2019).  These elements of the statistical test of the factor validity are described as the “factor loadings, which can be seen clearly that all the items have good validity between 0.717 and 0.927 as shown in the table below. It can be concluded from the results in Table3.7 that the indicators’ loadings of each of the seven constructs is higher than its cross-loadings, thereby satisfying the discriminant validity criterion suggested by Chin (2020). The test results are displayed in Table 3.10.
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3.13.5. Model Summary	
The model summary table indicates the degree of correlation between the dependent variable and the model. R-squared is a statistical measure of how well the data fit the fitted regression line. It is also known as the coefficient of determination or the coefficient of multiple determinations for multiple regressions. The summary of the multiple linear regression model and statistics on overall fit are presented in this section. In order to examine the strength of the link between the variables and determine the model fit for this study, the Summary Model was run twice. The first time, the moderator variable was excluded, and the second time, it was included.
Model 1, with the excluding of the moderator variable. The results can be referred in Table 3.11, which showed that the adjusted R² of the study model is .705 with the R² = .711. This means that the linear regression explains 71.1% of the variance in the data. 
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Model Summary (Exclude Moderator)
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.843a
	.711
	.705
	.46730



Model 2, with including the waqf blockchain technology as the moderator variable. The results can be referred in Table 3.12.
[bookmark: _Toc65501038][bookmark: _Toc54314723][bookmark: _Toc56100680][bookmark: _Toc56266929]The results showed that with the R² equals .719, the adjusted R² of the study model is .707 which indicates the linear regression describing the variance in the data about 71.9%. From the linear regression model results it showed that, with including the moderator variables higher R² and adjusted R² (.719 and .707 respectively) which indicates the model fitness will be stronger including the moderator. In general, the higher the R-squared, the better the model fits the data.
Table 3. 12 
Model Summary (Include Moderator)
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.848a
	.719
	.707
	.46572



3.14. TECHNIQUE OF DATA ANALYSIS
The Statistical Package for Social Sciences (SPSS) software (IBM, SPSS Statistics, Version 26) will be used to transform and analyze data from patient surveys. Response bias, missing data, outliers, morality, linearity, homoscedasticity, and multicollinearity will all be examined during the screening process. SPSS will be used to analyze each of these pre-tests in order to examine the data landscape. Visual evaluation of dispersed plot diagrams will be used to filter outliers. The box Normality will be checked using a plot and histogram; Pearson correlation will be used to assess linearity; and Levene's test will be used to check homogeneity. Additionally, to visually verify that the connection between the dependent and independent variables is linear, scatter plots and partial regression plots will be employed.
Depending on how the data is distributed, descriptive statistics such as means, medians, standard deviations (SDs), frequencies (n), percentages (%), and interquartile ranges (IQRs) will be computed as needed. Chi-square tests will be used to evaluate differences between demographic variable subcategories.
In order to find differences in demographic variables, the second stage will employ inferential statistics to examine variations across demographic subgroups. The normality of the data will determine the results of statistical tests. A parametric test will be used if the data is determined to be regularly distributed; if not, a non-parametric test will be used. In order to create the inter-correlation matrix and ascertain the correlations between the variables, Pearson's correlation coefficient will also be computed. The statistical significance level will be set at p < 0.05 to reduce the possibility of type I errors. SPSS software will be used to do multiple regression analysis in order to ascertain the statistical relationship between the dependent and independent variables.

3.15. CHAPTER SUMMARY
This chapter defines the research design and study methodology and explains the entire research process. This study utilizes a cross-sectional survey design where quantitative data is collected through patient surveys. The chapter also explains in detail the sampling and data collection procedures, and the data analysis techniques which are used to determine the accuracy of data and correlations among variables. The methodology for a pilot study design is also described, which will help to improve the research element, and allow reliability and validity of the research construct to be analysed before research is carried out on the actual population, the results of which will be described in the next chapter. 
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CHAPTER FOUR
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[bookmark: _Toc54340709][bookmark: _Toc56087988][bookmark: _Toc56088237][bookmark: _Toc65528069]4.1	INTRODUCTION
This chapter uses both descriptive and inferential statistics to explain the data analysis results, which were derived using the Statistical Package for Social Sciences (SPSS) and Partial Least Squares-Structural Equation Modeling (PLS-SEM). The section begins with a presentation of the key conclusions drawn from the preliminary analysis of survey results and data screening. The details of the measurement model (indicator loadings, internal consistency reliability, convergent and discriminant validity) are used to present the findings of PLS's assessment of the model quality. R-squared, predictive significance, impact, goodness of fit (GoF), and path coefficients are used to evaluate the structural model and test the hypotheses. 
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Determining the respondents' background through frequency measurement is the fundamental descriptive statistic used to characterize their profile. The characteristics of the respondents—gender, age, degree of education, Average monthly income, position, Payment of treatment, and Marital Status—will be categorized using the analytical data provided by the respondents. These factors are used to get the results. Table 4.2 following that contains a tabulation of the respondents' detailed profiles.
Table 4. 1  
Demographic Profile of Respondents of the Pilot Study (N=520)
	Variables
	Coding
	Frequency
	Percentage

	 Gender
	Male
	355
	68.27

	
	Female
	165
	31.73

	 Age
 
 
 
	Above 60
	30
	5.77

	
	50-59
	35
	6.73

	
	40-49
	48
	9.23

	
	30-39
	170
	32.69

	
	18-29
	237
	45.58

	Education
	Master or above
	53
	10.19

	
	Bachelors/College degree
	328
	63.08

	
	Secondary School
	92
	17.69

	
	Primary or below
	47
	9.04

	Average monthly income
	20k or above
	21
	4.04

	
	15000-20000
	47
	9.04

	
	10000-15000
	86
	16.54

	
	5000-10000
	179
	34.42

	
	Less than 5000
	187
	35.96

	Payment of treatment

	Self-finance
	154
	29.62

	
	Insurance
	194
	37.31

	
	Mixed self-finance and insurance
	24
	4.62

	
	Other
	32
	6.15

	Marital Status
	Single
	204
	39.23

	
	Married
	316
	60.77
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A total of 520 data points is included in the analysis, with 31.73% of the sample being female and 68.27% being male. In addition, 45.58 percent of respondents were 18-29 and 32.69 percent were between 30 and 39 years old. In contrast, 9.23 percent of the population was between the ages of 39 and 49, 6.73 percent was between the ages of 50 and 59, and 5.77 percent was over the age of 60. Additionally, 63.08 percent of respondents had a bachelor's degree, followed by 17.69 % with a secondary school degree, 10.19 with a master and doctorate, 9.04 with a primary or below degree.
Overall, 35.96 percent of respondents reported having monthly income less than 5000 and 34.42 percent were between 5000 and 10000. In contrast, 16.54 percent of the population having monthly income 10000-15000, 9.04 percent was between 15000 and 20000, and 4.04 percent was over the income of 20000. Furthermore, just 4.62% of respondents having Payment method mixed with self-finance and insurance, 37.31 percent having insurances, and 29.62 percent self-finance treatment payment and 6.15 percent were using other payment method for treatment. Furthermore, 60.77 percent were married, and 39.23 percent were single from total population.
4.2.2	Respondent’s Profile
This research will first perform the data screening before implementing the required data analysis procedures. According to Byrne (2018), data screening will help identify the kind of data distribution, which will then dictate the data analysis method and, ultimately, the kind of test to do. Although the study uses PLS-SEM for the testing of the hypothesis (structural model) and the assessment of the model quality (measurements), where the distribution of data is not a necessary factor, the data screening procedure still needs to be explicit about the type of data distribution. To achieve the goal of data screening, the cases of missing data, normalcy, linear relationships, and multicollinearity tests were examined.
Due to the possibility of contradictory results from the investigations, missing data presented a significant obstacle to the applied quantitative research that adopted this study (Cavana, Delahaye, & Sekaran, 2001). The PLS-SEM software is extremely sensitive to missing data; if an incomplete dataset is found, the system will completely stop. The dataset used in this investigation contained a total of twenty-five missing data points. They were therefore rejected from the study because they were unacceptable.
4.2.2	Analysis of the Familiarity of Blockchain Technology and Bitcoin
According to Byrne (2018), normality analysis is used to analyze the symmetrical curve with the maximum frequency of scores in between the middle and lower scores at both ends. The evaluation of the normalcy assumption should take into account the distribution of scores for both dependent and independent variables, as well as the values of skewness and kurtosis (e.g., Kline, 2020; Pallant, 2001). Pallant (2011) states that most constructs are evaluated in social science research using scales that include positive or negative skews. Additionally, the second parameter on the dissemination schedule is kurtosis. It suggests the quality of the data collected around the central mean. 
According to Hair et al. (2018), a distribution that is significantly skewed is implied by a range of skew between +1 and -1. Then, Kline (2020) proposed that skew should be within the range of +3 and -3. This study's skewness value falls between the -3 and +3 limit. Similarly, Kurtosis values between +3 and -3 are also considered acceptable (Coakes and Steed 2003). The kurtosis values in this study are all within the advised range of +3 to -3, as shown in Table 4.4 below. The results demonstrate that the dataset satisfies the normality assumption, which denotes a normal distribution of all variables. 
Table 4. 4  Skewness and Kurtosis for Reliability Analysis
Skewness and Kurtosis for Reliability Analysis
	
The study Variables
	N
	Skewness
	Kurtosis

	
	Statistic
	Statistic
	Statistic

	Patient education:
	520
	.679
	1.867

	Digital health tools in patient care:
	520
	-.546
	.830

	Patient satisfaction in terms of convenience, courtesy, and quality of care
	520
	-.224
	-.659

	Patient's experiences of OPD services and facilities:
	520
	.357
	1.997

	Accessibility of services:
	520
	-.086
	.973

	Waiting times:
	520
	.345
	-.198

	Technology Efficiency
	520
	-.238
	1.483

	Valid N (listwise)
	520
	
	



4.3.3 	Test of Linearity
According to Tabachnick & Fidell (2007), the linearity test is a necessary component and prerequisite for multivariate regression analysis. Because it predicts the right course of the hypotheses, the linearity test is essential for establishing a relationship between independent and dependent variables. A positive association is indicated by a linearity test result that is positive. When the variable is greater than one, Hair et al. (2018), recommended applying a partial regression plot to each independent variable. Therefore, the best representation within the equation is validated in this situation. To ascertain whether there is a linear relationship between the independent and dependent variables, a normal probability of standardized residual plot is employed in this study. The residual scores converge as a result, suggesting that the linearity condition was upheld.
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Hair et al. (2010) noted that to play on the results obtained from the evaluation of the suggested model, tests on the multicollinearity among the independent variables should be conducted first. When an independent variable rises and falls in sync with another independent variable, multicollinearity can be construed as signifying that there is a hurdle in the correlation matrix. The multicollinearity test focuses on the value of variance influence factor (VIF) and the tolerance value. As noted by Hair et al. (2010), tolerance value refers to the portion of variation of the selected independent variable not accounted by other independent variables. Meanwhile, the counterpart of tolerance or variation influence factor (VIF), according to the authors. In order to guarantee that multicollinearity is absent, the tolerance value and variance influence factor (VIF) cut-off values are 0.10 and 10, respectively. This means that the tolerance value should be nearer 1.00 and the VIF value should be less than 10. 
[bookmark: _Toc65501045][bookmark: _Toc54314728][bookmark: _Toc56082765][bookmark: _Toc56099348][bookmark: _Toc56100696][bookmark: _Toc56266934]The collinearity statistics for each of the model's variables are shown in Table 4.5. VIF values varied from 1.79 to 1.91, and tolerance values ranged from .135 to 0.734. Therefore, the outcome indicated that the multicollinearity assumption, as stated in Table 4.5, was not broken.

Table 4. 5  Multicollinearity Test
Multicollinearity Test
	The study Variables
	Tolerance
	VIF

	Patient Education
	0.251
	4.33

	Digital health tools in patient care
	0.734
	1.74

	Patient satisfaction in terms of convenience, courtesy, and quality of care
	0.487
	6.78

	Patient's experiences of OPD services and facilities
	0.413
	2.02

	Accessibility of services
	0.571
	1.91

	Waiting times
	0.321
	3.27

	Technology Efficiency
	0.135
	5.87
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Descriptive statistics analysis includes an overview of the sample as well as an explanation and discussion of the overall characteristics of the data. The variables for this specific study are displayed in Table 4.6 together with the mean, standard deviation, and maximum and minimum values of the constructs under analysis. For simplicity of comprehension, this study uses a 5-point Likert scale with three levels. The three levels are as follows: a score of less than 2.33 is considered low, a score of 3.67 or above is considered high, and a score that falls between the two is considered moderate. 
Nearly every construct had a minimum value of 1.00 and a maximum value of 5.00, as seen in Table 4.6. According to the Likert scale used in this study, these numbers represent the lowest and greatest levels. Perce Accessibility of services also had the highest mean value of 4.690 and the standard deviation of 0.530, according to the statistics. Conversely, Digital health tools in patient care had a standard deviation of .798 and mean value of 3.899. As a result, three mean value categories were identified: above (high), moderate (less than 3.67), and above 2.33.  As a result, it can be concluded that respondents generally had high opinions on Patient education, Digital health tools in patient care, Patient satisfaction in terms of convenience, Patient's experiences of OPD services and facilities, Accessibility of services, Waiting times, and Technology Efficiency. All of these variables' mean values are acceptable because they are greater than 2.33 and less than 3.67. The outcome can be found below in Table 4.6. 
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Table 4. 6  Descriptive Statistics
Descriptive Statistics
	The study Variables 
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Patient education:
	520
	1.00
	5.00
	3.697
	.744

	Digital health tools in patient care:
	520
	1.00
	5.00
	3.899
	.798

	Patient satisfaction in terms of convenience, courtesy, and quality of care
	520
	1.00
	5.00
	4.067
	.645

	Patient's experiences of OPD services and facilities:
	520
	1.00
	5.00
	3.536
	.851

	Accessibility of services:
	520
	1.00
	5.00
	4.690
	.530

	Waiting times:
	520
	1.00
	5.00
	3.257
	.698

	Technology Efficiency
	520
	1.00
	5.00
	3.460
	.616

	Valid N (listwise)
	520
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Hayes (2020) defines reliability as the degree to which a measurement yields no variance in random error; hence, if a measurement contains random error, its reliability is poor. The consistency of a construct's element in their measurement procedures is evaluated by reliability of internal consistency (Sekaran and Bougie, 2010). Cronbach's alpha and composite reliability are the two primary statistics used to assess internal consistency reliability. These are the two instruments utilized in this analysis to evaluate reliability. Since the study is only getting started, this analysis is crucial, so the scale that is employed needs to be reliable and able to account for any irregularities. 
Hayes (2020) noted the importance of divergence in the idea being measured. Reliability determines the degree of correlation between any two scales; therefore, a low scaled reliability will yield a low correlation value. The connections between two variables that can lead to incorrect conclusions were previously mentioned by Hayes (2020). According to Nunnally and Durham (1975), a dependability score of 0.80 is appropriate for fundamental research. However, the link between the scales will not be significantly impacted by a dependability value greater than 0.80. In contrast, Clark and Watson (2016) stated that a minimum alpha of 0.80 is necessary, defying the recommendation of Netemeyer et al. (2003) that an alpha value should not be less than 0.70.  According to Hair et al. (2010) and Pallant (2001), a construct must have a scale coefficient reading greater than 0.7 in order to be considered a valid measurement. The acceptable reliability level criteria, specifically for this study, is set at 0.70 and higher. 
The Cronbach's Alpha for each construct that was higher than the suggested value of.70 is shown in Table 4.7 below. These findings confirm the validity of the internal consistency reliability for each concept. Consequently, all of the variables met the threshold value and were deemed to have fulfilled the requirements for internal consistency reliability and the ability to describe the phenomena.
Reliability Analysis 
	The study Variables
	No. of Items
	Cronbach's Alpha

	Patient education
	7
	.868

	Digital health tools in patient care:

	5
	.862

	Patient satisfaction in terms of convenience, courtesy, and quality of care

	6
	.811

	Patient's experiences of OPD services and facilities:

	6
	.913

	Accessibility of services:

	4
	.897

	Waiting times:

	4
	.833

	Technology Efficiency
	5
	.797



[bookmark: _Toc65528079]4.6	PEARSON CORRELATIONS ANALYSIS
The Pearson product-moment correlation coefficient is used to quantify how strongly two variables are linearly related. It is commonly referred to as the correlation coefficient or Pearson's correlation. In cases where the variables do not exhibit a linear connection, the correlation coefficient fails to accurately depict the degree of association between the variables.
The symbol "ρ" is used to quantify the population in Pearson's correlation, whereas "r" is used to calculate the sample. Since the focus of this talk is on using a sample, Pearson's correlation will be shown by the letter "r." The values (magnitude) and directions of the link, +ve or -ve, in this specific correlation, represent the degree of effect one variable has on the other. The correlations' "r" value ranges from -1, which indicates the largest negative correlation direction, to +1, which indicates the strongest connection, and 0 indicates no link at all. The correlations between independent variables of the SME’s perceived behavior and the dependent variable of Corporate Waqf intention are reflected from the statistical analysis undertaken in this study, the “r” value (coefficient of correlation) among the variables involved is reflected and summarised under Table 4.8:
[bookmark: _Toc65501048][bookmark: _Toc54314731][bookmark: _Toc56082768][bookmark: _Toc56099351][bookmark: _Toc56100699][bookmark: _Toc56266937]Table 4. 8 Pearson Correlation Coefficients 
Pearson Correlation Coefficients
	Correlations

	
	PE
	DH
	PS
	OPD
	AS
	WT
	TE

	PE
	Pearson Correlation
	1
	
	
	
	
	
	

	
	Sig. (2-tailed)
	
	
	
	
	
	
	

	
	N
	520
	
	
	
	
	
	

	DH
	Pearson Correlation
	. 425**
	1
	
	
	
	
	

	
	Sig. (2-tailed)
	.000
	
	
	
	
	
	

	
	N
	520
	520
	
	
	
	
	

	PS
	Pearson Correlation
	.529**
	.360**
	1
	
	
	
	

	
	Sig. (2-tailed)
	.000
	.000
	
	
	
	
	

	
	N
	520
	520
	520
	
	
	
	

	OPD
	Pearson Correlation
	.728**
	.370**
	.491**
	1
	
	
	

	
	Sig. (2-tailed)
	.000
	.000
	.000
	
	
	
	

	
	N
	520
	520
	520
	520
	
	
	

	AS
	Pearson Correlation
	.051
	.044
	.034
	.610**
	1
	
	

	
	Sig. (2-tailed)
	.377
	.630
	.359
	.000
	
	
	

	
	N
	520
	520
	520
	520
	520
	
	

	WT
	Pearson Correlation
	.324**
	.534**
	.427**
	.873**
	.133
	1
	

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.000
	.054
	
	

	
	N
	520
	520
	520
	520
	520
	520
	

	TE
	Pearson Correlation
	.171*
	.430**
	.537**
	.605**
	.308**
	.593**
	1

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.000
	.002
	.000
	

	
	N
	520
	520
	520
	520
	520
	520
	520

	**. Correlation is significant at the 0.01 level (2-tailed).

	*. Correlation is significant at the 0.05 level (2-tailed).



[bookmark: _Toc452177825][bookmark: _Toc452177854][bookmark: _Toc452178117][bookmark: _Toc491165518][bookmark: _Toc505768751][bookmark: _Toc54314734][bookmark: _Toc56082771][bookmark: _Toc56099354][bookmark: _Toc56100702][bookmark: _Toc56266940][bookmark: _Toc65501051]All of the variables have positive correlations with one another, as shown in Table 4.8 above, indicating a positively linear relationship between the variables under investigation. With the exception of the correlation between Patient's experiences of OPD services and facilities (OPD) Patient education (PE), which is significant only at the 5% confidence level, the r value between all variables is significant at the 1% confidence level. Despite the low magnitude of correlations between variables (ranging from +0.15 to +0.59), it is noteworthy that these correlations remain positive, suggesting that one variable significantly influences another at the widely recognized 99% confidence level (Degree of Confidence).
[bookmark: _Toc65501049][bookmark: _Toc54314732][bookmark: _Toc56082769][bookmark: _Toc56099352][bookmark: _Toc56100700][bookmark: _Toc56266938]With the exception of patient education, which has a nearly 60% connection with Accessibility of services, the results of the correlation analysis conducted for this study show LOW correlations between all six observed Technology Efficiency and patient education. Table 4.9 following provides a summary of the independent variables' assessed effects.
Table 4. 9  Correlations Between Corporate Waqf Intention
Correlations 
	
	Independent Variables
	r Value
	Strength of Relationship

	1
	Digital health tools in patient care:
	0.153
	Small

	2
	Patient satisfaction in terms of convenience, courtesy, and quality of care
	0.590
	Large

	3
	Patient's experiences of OPD services and facilities:
	0.389
	Medium

	4
	Accessibility of services:
	0.405
	Medium

	5 
	Waiting times:
	0.330
	Medium

	6
	Technology Efficiency
	0.208
	Small


According to Table 4.10 above, Patient satisfaction in terms of convenience, courtesy, and quality of care showed the greatest influence on Patient Education. For all other variables have little to no impact on their Patient Education (significant at the 0.01 level). 
[bookmark: _Toc65501050][bookmark: _Toc54314733][bookmark: _Toc56082770][bookmark: _Toc56099353][bookmark: _Toc56100701][bookmark: _Toc56266939]Table 4. 10  Cohen’s Guideline of Correlation Strength
[bookmark: _Hlk65500690]Cohen’s Guideline of Correlation Strength
	r Values
	Strength of Relationship

	r = +.l0 to .29 or r = -0.l0 to -0.29
	Small

	r = +.30 to .49 or r = -0.30 to -0.49
	Medium

	r = +.50 to l.0 or r = -0.50 to -0.l.0
	Large



Despite the tiny but significant amount of the influence, the overall study shows that all independent variables have a positive impact on the dependent variable. The findings indicate that among the responding. The results of this analysis are helpful in elucidating the findings of Multiple Regression Analysis, which will be covered in the following section, even if they do not by any means provide definitive proof of influence.
[bookmark: _Toc54340720][bookmark: _Toc56087999][bookmark: _Toc56088248][bookmark: _Toc65528080]4.7	ANALYSIS OF PLS PATH MODEL
After the data screening and preliminary analysis are finished, the PLS Path Model—a component-based estimation technique that is distinct from the covariance-based structural equation modeling analysis (Wold, 1982; Lohmöller, 1989)—is examined. The PLS Path Model increases the amount of variance explained by fitting a composite model rather than a common factor model to the data (Henseler et al., 2014; Rigdon et al., 2017). It is important to note that, in contrast to the earlier use of PLS, there has been recent contention that the goodness-of-fit (GoF) index is inappropriate for model validation because it is ineffective at differentiating between valid and invalid models (Hair et al., 2018; Henseler & Sarsted, 2018). 
Therefore, it is not taken into account in this analysis. A two-stage method was used to evaluate and report the analysis's findings in light of the most recent advancements in the use of PLS path modeling. As shown in Figure 4.1, the two-step process consists of the evaluation of two models: (1) the outside measurement model and (2) the inner structural model (Hair et al., 2018; Hair, Ringle & Sarsted, 2011; Henseler, Ringle & Sinkovics, 2009).

Evaluation of Measurement Model


Evaluation of Measurement Model

· Indicator Reliability
· Internal consistency reliability
· Convergent validity
· Discriminant validity

Evaluation of Structural Model


Evaluation of Structural Model
1. valuation of the significance of path coefficients
1. Evaluation of the level of R-squared values
1. Determination of the effect size
1. Evaluation of the predictive relevance
1. Assessment of the moderating effect

	
[bookmark: _Toc505768993][bookmark: _Toc54299889][bookmark: _Toc54304102][bookmark: _Toc56083165][bookmark: _Toc56083442][bookmark: _Toc56085148][bookmark: _Toc56100955][bookmark: _Toc56267160][bookmark: _Toc65501444][bookmark: _Toc65501662]





Figure 4. 1: Two-Step Process of PLS Path Model Evaluation (Henseler et al., 2009)

[bookmark: _Toc505881958][bookmark: _Toc54340721][bookmark: _Toc56088000][bookmark: _Toc56088249][bookmark: _Toc65528081]4.7.1	Evaluation of The Model Quality for PLS-SEM
In the field of marketing and management science, the software program Smart PLS Version 3.0 (Ringle et al., 2007) is widely used and accepted (Henseler et al., 2009). Smart PLS was selected for this study's investigation for a number of reasons. When a study focuses on prediction, as this one, PLS-SEM is especially flexible in predicting how SMEs will behave in relation to corporate waqf intention when influenced by waqf blockchain technology. The variance of important target components by various explanatory constructs is likewise described by PLS-SEM. However, the available data is non-normal, which makes it impossible to meet other software assumptions like CB-SEM application. Therefore, the relatively small sample size of 520 in this study is considered to be sufficiently suitable to be analyzed using PLS-SEM because the sample size is measurable (Hair et al., 2011; Hair et al., 2019; Henseler et al., 2009; Reinartz et al., 2009). PLS-SEM can be used to address the issue of data quality and theoretical unreasonable expectations because social science research investigations are typically characterized by small sample sizes (Sutton and Staw, 1995).
Additionally, because SmartPLS Software has more convenient commands and multiple primary data analysis possibilities, it is appropriate for this research because it is used to examine quantitative data (Asri, 2015). Furthermore, PLS-SEM provides the most effective model for graphics and a number of new applications (Nardi, 2015). Because it provides the flexibility required for the interaction between theory and data, PLS-SEM is appropriate for exploratory research or new hybrid theory testing using primary data, like this study (Nitzl, 2016). 
Two steps are typically included in the analysis and interpretation of a PLS model (Hair et al., 2011; Valerie, 2019). The measurement model, also known as the outer model, is put to the test in the first phase to confirm its reliability and validity. The properties of measurement of multi-item constructs are investigated. These include employing confirmatory factor analysis (CFA) to examine reliability, discriminant validity, and convergent validity. The second stage involves analysing the structural model. At this point, the study hypotheses are tested using bootstrapping to evaluate R square, effect magnitude, predictive significance of the model, and route coefficient. These two phases are clearly shown in Figure 4.2. 
The current study's initial model comprised 41 reflective items of measurement that included manifest or indicator variables for seven latent variables. These comprise one dependent variable, five independent variables, and one moderator variable, which together form six associations based on the assumptions put out in this study.
[bookmark: _Toc65528082]4.8	PLS-SEM MEASUREMENT MODEL 
Hair et al. (2011) state that PLS-SEM outlined four procedures for evaluating the measurement models. Average Variance Extracted (AVE) of.50 and above is used to assess convergent validity; ¬¬indicator loadings of.70 are used to assess indicator reliability; composite reliability of.70 and above is used to assess internal consistency reliability; and the square root of AVE of each latent construct is greater than its correlation with any other construct in the PLS-SEM model used in a study to assess discriminant validity. It is evident that the final two stages are related to validity, whereas the first two are focused on reliability. According to Sekaran and Bougie (2010), reliability is the ability of a measuring device to measure any concept consistently. Sekaran and Bougie (2010), on the other hand, have defined validity as a test of how well a recognized instrument captures a certain notion that it is intended to capture. 
Most researchers would refer to Hair et al., (2011) and Gotz et al., (2010) rules when checking on the reflective measuring items. On the other hand, discriminant validity will examine how far the chosen construct varies from the other constructs, while the convergent validity examines the extent to which the correlations of the selected construct deviate from the other measures of the same construct (Hair et al., 2018). The subsequent sections discuss the results from the validity and reliability of the constructs as applied on the criteria of measurement.
[bookmark: _Toc65528083]4.8.1 	Indicator Loadings and Construct Validity 
Sectically, construct validity according to Sekaran and Bougie (2010), is the degree to which using the measure leaves positive outcome regarding the theories on which the measure was developed. The instrument should be able to capture the construct as posited by Ramayah et al. ( 2009). This can be obtained by the use of loadings with a view to validating the convergent and discriminant validity as well as cross-loadings with respect to them. Furthermore, Hair et al. (2011) insisted that for inter-construct mobility, component loadings, or the so-called indicator loadings, must be above .70... 
According to Fernandes (2019), researchers frequently apply the informal rule, which stipulates that the loadings or correlation coefficient must be higher than.70. The author claims that this indicates that the measure of the construct and the variance in shared constructs are greater than the variance's error. Accordingly, the author said that the corresponding construct accounts for over half of the variance within the observed variable. The author went on to say that a correlation below.70 necessitates careful interpretation of the results because low correlation can be the result of poorly constructed (low reliability) or inappropriate (low content validity) items, or poor item transfer from one context to another.
This study has adopted a cut-off value for factor loadings at.70 and above to be deemed significant in response to the following suggestions. As a result, four loadings were eliminated since they were less than.70.. Before they were removed, they were visible in Figure 4.2. Following deletion, every item that remained that assessed a particular construct had a heavy burden on it. Thus, the construct's validity was confirmed. Refer to Figure 4.3.
[bookmark: _Toc65528084]
4.8.2	Internal Consistency Reliability and Convergent Validity
According to Sekaran & Bougie (2010), internal consistency reliability assesses whether an item in an instrument that is a component of a certain construct measures what it is intended to measure. The two main statistics used to evaluate internal consistency dependability are Cronbach's alpha and composite reliability. However, composite reliability is believed to be more effective when evaluating internal consistency reliability, especially for PLS-SEM users (Hair et al., 2018). As a result, the current study uses composite reliability (CR) with threshold values of 0.60 and above (Hair et al., 2011; Valerie, 2019). 
According to Ramayah et al. (2009), convergent validity is the extent to which numerous items measure the same idea and all of them agree. Convergent validity is predicated on the correlation between responses gathered using various techniques for measuring a certain construct, according to the theory of classical tests (Peter, 1981). When evaluating convergence validity, AVE should be applied, as recommended by Hair et al. (2010). For the use of the construct to be justified, the variance captured by the indicators relating to error of measurement must be greater than 0.50, as determined by AVE (Hair et al., 2011; Valerie, 2019). 
Due to space constraints, the results were presented in Table 4.11 below and they indicated that the CR of every construct was above the threshold set at 0.60. Therefore, it can be concluded that internal consistency reliability for all constructed every constructs was established. Furthermore, the study showed that the AVEs were within the recommended values of being between 0.5 to 0.8, which are 0.559 to 0.785. Therefore, each of the latent variables was above the threshold value and was considered to have satisfied all the rules of convergent validity and internal consistency reliability..
Table 4. 11 First-order Measurement Result for Reliability and Validity
First-order Measurement Result for Internal Consistency Reliability and Convergent Validity
 
	Model Constructs
	Measurement Item
	Loading
	Composite Reliability (CR)
	Average Variance Extracted (AVE)

	Patient education
	PE1
	0.818
	0.962
	0.785

	
	PE2
	0.927
	
	

	
	PE3
	0.949
	
	

	
	PE4
	0.922
	
	

	
	PE5
	0.921
	
	

	
	PE6
	0.93
	
	

	
	PE7
	0.71
	
	

	Digital health tools in patient care:
	DH1
	0.862
	0.840
	0.769

	
	DH2
	0.828
	
	

	
	DH3
	0.895
	
	

	
	DH4
	0.823
	
	

	
	DH5
	0.811
	
	

	Patient satisfaction in terms of convenience, courtesy, and quality of care
	PS1
	0.773
	0.862
	0.611

	
	PS2
	0.776
	
	

	
	PS3
	0.696
	
	

	
	PS4
	0.873
	
	

	
	PS5
	0.763
	
	

	
	PS6
	0.833
	
	

	Patient's experiences of OPD services and facilities:
	OPD1
	0.637
	0.904
	0.614

	
	OPD2
	0.883
	
	

	
	OPD3
	0.74
	
	

	
	OPD4
	0.892
	
	

	
	OPD5
	0.839
	
	

	
	OPD6
	0.671
	
	

	Accessibility of services:
	AS1
	0.677
	 
0.835
 
	0.559

	
	AS2
	0.78
	
	

	
	AS3
	0.794
	
	

	
	AS4
	0.733
	
	

	Waiting times:
	WT1
	0.77
	0.956
	0.707

	
	WT2
	0.824
	
	

	
	WT3
	0.881
	
	

	
	WT4
	0.821
	
	

	Technology Efficiency
	TE1
	0.864
	0.852
	0.793

	
	TE2
	0.856
	
	

	
	TE3
	0.831
	
	

	
	TE4
	0.858
	
	

	
	TE5
	0.859
	
	



Because of the space limitations, the results were displayed in Table 4.11 below and it pointed out that the CR of every construct was greater than the fixed 0.60. Hence, it might be affirmed that internal consistency reliability for all constructed every constructs was maintained. Moreover, from the study, it was found that the AVEs were between 0.5 to 0.8 which are 0.559 to 0.785. Hence all of the latent constructs were more than the decided threshold value and hence were all considered to have met all the tenets of convergent validity and internal consistency reliability.validity. 
The criteria put forward by Fornell and Larcker (1981) were used to evaluate the measures' discriminant validity in this investigation. Table 4.12 below displays the correlation matrix's diagonal components, which are the average variance square root extracted from the latent constructs. If the diagonal items in the rows and columns are larger than the other off-diagonal elements, discriminant validity will exist. Every one of the seven latent constructs that were suggested to have a higher square root of AVE than their relationship to any other construct in the research model was discovered.
 Table 4.12 demonstrated discriminant validity because this was clearly the situation in the correlation matrix. 
[bookmark: _Toc65501052][bookmark: _Toc54314735][bookmark: _Toc56082772][bookmark: _Toc56099355][bookmark: _Toc56100703][bookmark: _Toc56266941]Table 4. 12 Correlations among Constructs and Discriminant Validity
Correlations among Constructs and Discriminant Validity
	 
	1
	2  
	3
	4
	5
	6
	7

	Patient education
	0.876
	 
	 
	 
	 
	 
	 

	Digital health tools in patient care
	0.412
	0.884
	 
	 
	 
	 
	 

	Patient satisfaction
	0.378
	0.423
	0.787
	 
	 
	 
	 

	Patient's experiences of OPD services and facilities
	0.551
	0.487
	0.501
	0.729
	 
	 
	 

	Accessibility of services 
	0.213
	0.597
	0.289
	0.189
	0.656
	 
	 

	Waiting times
	0.389
	0.338
	0.457
	0.859
	0.151
	0.892
	 

	Technology efficiency
	0.755
	0.405
	0.399
	0.479
	0.249
	0.483
	0.877



Table 4.12 provided evidence that each of the seven latent components met the criteria for discriminant validity. Every latent construct has a larger square root of AVE than its squared correlation with every other construct. After utilizing Fornell and Larcker's (1981) method to attain discriminant validity, the study also adopted Chin's (2020) suggested methodology, which involved comparing the loadings of the indicators with their cross-loadings. The exercise's outcome is shown in Table 4.13 below. 

Validity Analysis 
	 
	Patient education
	Digital health tools in patient care:

	Patient satisfaction 
	Patient's experiences of OPD services and facilities:

	Accessibility of services:

	Waiting times:

	Technology Efficiency

	PE1
	.905
	
	 
	 
	 
	 
	 

	PE2
	.906
	
	 
	 
	 
	 
	 

	PE3
	.910
	
	 
	 
	 
	 
	 

	PE4
	.895
	
	 
	 
	 
	 
	 

	PE5
	.867
	
	 
	 
	 
	 
	 

	PE6
	.920
	
	 
	 
	 
	 
	 

	PE7
	.889
	
	 
	 
	 
	 
	 

	DH1
	
	.912
	 
	 
	 
	 
	 

	DH2
	
	.767
	 
	 
	 
	 
	 

	DH3
	
	.895
	 
	 
	 
	 
	 

	DH4
	
	.813
	 
	 
	 
	 
	 

	DH5
	 
	.834
	
	
	
	
	

	PS1
	 
	
	.717
	
	
	
	

	PS2
	 
	
	.785
	
	
	
	

	PS3
	 
	
	.873
	
	
	
	

	PS4
	 
	
	.901
	
	
	
	

	PS5
	 
	
	.801
	
	
	
	

	PS6
	 
	
	.932
	
	
	
	

	OPD1
	 
	
	
	.782
	
	
	

	OPD2
	 
	
	
	.915
	
	
	

	OPD3
	 
	
	
	.895
	
	
	

	OPD4
	 
	
	
	.819
	
	
	

	OPD5
	 
	
	
	.775
	
	
	

	OPD6
	 
	
	
	.921
	
	
	

	AS1
	 
	
	
	
	.907
	
	

	AS2
	 
	
	
	
	.843
	
	

	AS3
	 
	
	
	
	.765
	
	

	AS4
	 
	
	
	
	.893
	
	

	WT1
	 
	
	
	
	
	.881
	

	WT2
	 
	
	
	
	
	.845
	

	WT3
	 
	
	
	
	
	.917
	

	WT4
	 
	
	
	
	
	.767
	

	TE1
	 
	
	
	
	
	
	.782

	TE2
	 
	
	
	
	
	
	.834

	TE3
	 
	
	
	
	
	
	.719

	TE4
	 
	
	
	
	
	
	.927

	TE5
	 
	
	
	
	
	
	.750



Table 4.13 indicates that each of the seven constructs' indicators' loadings exceeds its cross-loadings, meeting Chin's (2020) recommended discriminant validity requirement. Thus, it can be concluded that the data gathered using the research instrument is legitimate and trustworthy, and as a result, it can be used to test the research hypotheses using the structural model after evaluating the four criteria of measurement model evaluation: indicator or individual item reliability, internal consistency reliability, convergent validity, and discriminant validity.
[bookmark: _Toc445009524][bookmark: _Toc451985759][bookmark: _Toc491423678][bookmark: _Toc505881960][bookmark: _Toc54340723][bookmark: _Toc56088002][bookmark: _Toc56088251][bookmark: _Toc65528085]4.9	PLS-SEM STRUCTURAL MODEL 
Regarding the evaluation of the structural model using PLS-SEM, Hair et al. (2011) contended that the R2 values, path coefficients' level, and significance are the initial criteria for evaluating the structural model of PLS-SEM. In actuality, the primary goal of the prediction-oriented PLS-SEM technique is to use the exogenous latent variables to clarify the endogenous latent variable. The definition of R2 level is governed by a particular field of study. For instance, R2 results of.20 are regarded as high in the consumer behavior area, whereas R2 values of.75 are seen as strong in the success driver study. In contrast, R2 values of.75 are considered substantial,.50 is considered moderate, and.25 is considered weak for endogenous latent variables in the structural model of marketing research (Hair et al., 2018). 
[bookmark: _Toc54340724][bookmark: _Toc56088003][bookmark: _Toc56088252][bookmark: _Toc65528086]4.9.1	R Square (R²) 
Because of this, the R2 value can be used to determine the quality of the structural model. This illustrates how the exogenous variables explain the variance within the endogenous variable. First, based on the results, the model's R2 value was 0.479. This shows that the R2 value is moderate, with 47.9% of the variance in Patient education being explained by the combined effects of Digital health tools in patient care, Patient satisfaction in terms of convenience, courtesy, and quality of care Patient's experiences of OPD services and facilities, Accessibility of services, Waiting times and Technology Efficiency. 
[bookmark: _Toc54340725][bookmark: _Toc56088004][bookmark: _Toc56088253][bookmark: _Toc65528087]
4.9.2	Predictive Relevance of the Model 
In addition to evaluating the structural model's quality using R2 values, a blindfolding process that produces cross-validated redundancy and cross-validated commonality can also be used to gauge the model's quality (Geisser, 1975; Stone, 1977). When choosing research models, the PLS-SEM methodology is the most suitable approach to produce trustworthy results. Hair et al. (2011) recommended that cross-validated redundancy be evaluated using blindfolding procedures based on the PLS-SEM estimations. If the cross-validated redundancy (Q2) value of the endogenous construct is larger than zero, then the research model must have predictive relevance. According to Valerie (2019), the formula for calculating Stone-Geisser's test is Q2 = I-SSE/SSO. In order to avoid producing incorrect results, Hair et al. (2011) advise against using blindfolding to get Q² if the cases in the dataset are multiple integers of the omission distance d. 
[bookmark: _Toc65501054][bookmark: _Toc452177828][bookmark: _Toc452177857][bookmark: _Toc452178120][bookmark: _Toc491165520][bookmark: _Toc505768754][bookmark: _Toc54314737][bookmark: _Toc56082774][bookmark: _Toc56099357][bookmark: _Toc56100705][bookmark: _Toc56266943]Thus, in accordance with Hair et al. (2011)'s recommendation, the cross-redundancy values that are greater than zero validate the predictive usefulness of the current study's model. Specifically, Table 4.14 displays the results of the obtained cross-validated redundancy values for the variables; Perceived Corporate Benefits, Perceived Organization E-Readiness, Digital health tools in patient care, Patient satisfaction in terms of convenience, courtesy, and quality of care Patient's experiences of OPD services and facilities, Accessibility of services, Waiting times and Technology Efficiency were found to be 0.272, 0.477, 0.357, 0.012, 0.532, 0.634, and 0.715 respectively. As a result, it was demonstrated that this specific research model has adequate prediction relevance. 

Table 4. 14 Prediction Relevance of the Model (Q2)
Prediction Relevance of the Model (Q2)
	 The Study Variables
	SSO
	SSE
	Q² (=1-SSE/SSO)

	Digital health tools in patient care:
	1712
	431.34
	0.715

	Patient satisfaction in terms of convenience, courtesy, and quality of care
	1396
	778.22
	0.477

	Patient's experiences of OPD services and facilities:
	864
	629.24
	0.272

	Accessibility of services:
	954
	565.55
	0.357

	Waiting times:
	748
	642.02
	0.012

	Technology Efficiency
	954
	419.61
	0.532



4.9.3	Effect Size 
Using R-squared, effect size illustrates how much a given independent variable contributes to a given dependent variable (Chin, 2020). It is calculated by comparing the contribution of a certain independent variable to the R-squared of a dependent variable to which the path is associated (Chin, 2020). The formula below is used to compute it:
Effect Size (f2) = R2 Included – R2 Excluded
                            1 – R2 Included 
Cohen (1988) reported the effect-size classification, classifying f2 values of.02,.15, and.35 as indicating weak, moderate, and high effects, respectively. Table 4:15 displays these values. 
[bookmark: _Toc65501055][bookmark: _Toc54314738][bookmark: _Toc56100706][bookmark: _Toc56266944]Table 4. 15 Effect Size (f2)
Effect Size (f2)
	[bookmark: _Hlk55489810]The study Variables
	F-squared (f2)
	Effect

	Patient Education
	0.0714
	Small

	Digital health tools in patient care:
	0.004
	Small

	Patient satisfaction in terms of convenience, courtesy, and quality of care
	0.103
	Moderate

	Patient's experiences of OPD services and facilities:
	0.206
	Moderate

	Accessibility of services:
	0.051
	Small

	Waiting times:
	0.02
	Small

	Technology Efficiency
	0.422
	Strong



Digital health tools in patient care, Patient satisfaction in terms of convenience, courtesy, and quality of care Patient's experiences of OPD services and facilities, Accessibility of services, Waiting times and Technology Efficiency, the corresponding effect sizes are.0714,.004,.103,.206,.051,.020, and.422, that is, small, small, moderate, small, small, and strong. As a result, the effect sizes of foreign latent constructs on endogenous latent constructs are shown in.
4.9.4	R Square with Moderator (R²) 
Regarding the evaluation of the structural model using PLS-SEM, Hair et al. (2011) contended that the R2 values, path coefficients' level, and significance are the initial criteria for evaluating the structural model of PLS-SEM. In actuality, the researcher conducted the evaluation twice: once without the moderator variable and once using Patient Education as the moderator variable. To clarify the endogenous latent variable utilizing the exogenous latent variables while both omitting and incorporating the moderator variable is, in essence, the primary goal of the prediction-oriented PLS-SEM approach. R2 values for endogenous latent variables in the structural model are generally considered to be considerable (.75), moderate (.50), and weak (.25) (Hair et al., 2018).
The effectiveness of the structural model can be evaluated using the R2 value as per the argument presented here. It shows how endogenous variables’ fluctuation can be amplified through the application of exogenous variables. First, the R2 containing the moderator is 52.2% which is higher than the R2 excluding the moderator, variable, 47.9% As depicted in Figure 4.4 This indicates the level of fit of the study’s model in capturing the data by including the moderator variable. Moreover, it demonstrates that the model with the moderator variable better fits the data and has less measurement error than the model without it. Additionally, when the moderator variable is considered in the analysis, the value of R2 is statistically significant; however, if the moderator variable is not considered, the R2 value is relatively small.. 
[bookmark: _Toc65528088]4.9.3	Estimation of Beta Path Coefficient 
Predictive quality of inner model is evaluated to reflect data and examine the proposed correlations between constructs according to the standardized path coefficients (Henseler et al., 2009). The application of the research hypotheses was assessed based on path coefficients: beta (β) of PLS-SEM. Thus, the Hair et al.’s (2019) explanation where β means the anticipated alteration of dependent on the independent construction variables per change indicates. According to Henseler et al. (2019) there are different important aspects to note can be summarized as follows: The more the overall impact on the endogenous latent construct, the greater the value of β. The PLS algorithm provides the standardized coefficients within -ve 1 to +ve 1 based on Hair et al. (2019) the study, where path coefficients closer to +ve 1 exhibits a strong positive relation where each unit of independent construct is positively related to dependent construct (and vice versa for negative value).. 
It is crucial to assess the regression beta coefficients after determining the F-value and R2. The importance of the t-value is linked to the beta coefficients, which can be either positive or negative. The beta coefficient is the amount that the outcome variable varies for each unit change in the predictor variable. The t-test establishes if the difference between the beta coefficient and zero is significant. If the beta coefficient is not statistically significant, which is the same as a non-significant t-value, the variable does not significantly predict the outcome. A negative beta coefficient indicates that for every unit increase in the predictor variable, the outcome variable will decrease by the beta coefficient value. 
 	4.4 shows the results of various path coefficients that have negative values when structural assessments of the path coefficient are performed using SmartPLS. The chart shows that Hypothesis 3 (H3) has the lowest link between the dependent and independent constructs, with a negative β value. According to the H3 finding, the suggested correlation between registration/administrative services and patient satisfaction is β = -0.144, which does not suggest a particularly steady path coefficient. Without examining effect size measurements and P values, the route coefficient stated is too low to be interpreted as confirming the proposed effects (Cohen's, 1992). All path coefficients are calculated using the f-squared effect size coefficients. The absolute values of the individual contributions of the relevant predictor latent variables are used to compute the R-square coefficients of the criteria latent variable in each latent variable block (Hair et al. 2019; Cohen, 2020). It is possible to determine whether the impacts suggested by path coefficients are small, medium, or big by analyzing the effect sizes, as was discussed in the preceding section. According to Cohen (1988), values below 0.02 indicate effects that are too weak to be deemed significant from a practical standpoint. The typically advised values are 0.02, 0.15, and 0.35. The impact size test for this study on perceived social benefit is 0.02, which suggests a tiny but not weak effect size, as shown in table 4.15. The dependent variable of patient satisfaction is sufficiently and significantly impacted by the f-squared effect size, notwithstanding its tiny magnitude.
The bootstrapping process is used to assess the significance of the hypothesis, so in addition to the f-squared effect size, which shows the standard regression of the hypothesized relationships, the β value must be confirmed for its significance level using the bootstrapping to evuse the T-statistics value of two-tailed test known as aluation (Hussain et al., 2018). After the significance test had been conducted it is important to make decision based on the hypothesis that had been formulated (Hair et al., 2019). The part of bootstrapping to conclude the study analysis and the deciding factor to prove the significance of the hypothesis is further discussed in the following section.. 
[bookmark: _Toc65528089]4.10	HYPOTHESES TESTING USING BOOTSTRAPPING
Confirming the proposed links is the final stage of the PLS-SEM in the structural model. The researcher applied PLS algorithm and bootstrapping with Smart PLS 3.0 to realise this. Overall model fitness is evaluated using bootstrap test (Hair, Hult, & Henseler, 2015). Hair et al (2011) did prove that the prior hypothesis should be rejected where routes are non-significant or possess. indications that contradict the direction conjectured, despite the fact that path coefficients are crucial in PLS analysis. However, the projected causal relationship is empirically supported when there are significant routes that show the expected direction. The authors added that a bootstrapping process can be used to determine the importance of each path coefficient, just like it can be done with the weights and loadings of the indicators. The loadings, path coefficient, and R2 values of the items are displayed in the preceding Figure 4.4.
The smallest bootstrap sample size of 450 is required when using the bootstrapping method to evaluate path coefficients, and the number of cases should match the number of observations in the original sample (Lorenzo-Romero, 2014; Henseler et al., 2015; Monecke & Leisch, 2019; Rubel & Kee, 2014; Fassott et al., 2016).
Additionally, the t-value for a two-tailed test is the analysis of the standard deviation differences. At 10% significance, the crucial t-values seem to be 1.65; at 5% significance, they are 1.96; and at 1% significance, they are 2.58. According to Fassott et al. (2016), the t-value quantifies the magnitude of the difference in relation to the variation in the sample data. The cut-off point for this study is 1.96; if it is above that, the hypothesis is supported; if it is below that, it is rejected. Furthermore, the analysis's probability significant p-value, which is less than 0.5 indicates that the hypothesis is supported and greater than 0.5 indicates that the hypothesis is rejected, suggests that the null hypothesis is valid. In keeping with this, the researcher created 450 resamplings, using a replacement number from the bootstrap instances matching the initial sample size of 520. T-statistics and standard errors will follow from this. The path coefficient, t-values with p-value, and the results of bootstrapping, where the following predicted associations were investigated, are shown in
Hypothesis 1: There is a significant relationship between doctor services and patient satisfaction shows Positive relationship (t = 1.04, p = 0.01), and hence, the hypothesis was supported. 
Hypothesis 2: There is a significant relationship between nurses/staff services and patient satisfaction. shows a positive relationship (t = 3.90, p=0.21), and hence, the hypothesis was supported.
Hypothesis 3: There is a significant relationship between registration/administrative services and patient satisfaction. shows a negative relationship (t = 0.17, p= 0.81), and hence, the hypothesis was not supported.
Hypothesis 4: The effective working schedules and procedures of OPD's services and facilities increase patient satisfaction. shows a negative relationship (t = 0.34, p=0.76), and hence, the hypothesis was not supported.
[bookmark: _Hlk46266927]Hypothesis 5: Technology efficiency moderates the relationship between clinical facilities and patient satisfaction positive relationship (t = 4.49, p=0.02), and hence, the hypothesis was supported.
Hypothesis 6: There is a significant relationship between efficient HIT integration and patient satisfaction shows positive relationship (t = 8.26, p=0.04), and hence, the hypothesis was supported.
[bookmark: _Toc65501056][bookmark: _Toc54314739][bookmark: _Toc56082775][bookmark: _Toc56099358][bookmark: _Toc56100707][bookmark: _Toc56266945]Table 4. 16 Results of Hypothesis Testing
 Results of Hypothesis Testing
	[bookmark: _Hlk54313942][bookmark: _Hlk45294285]Hypothesis
	Relationship 
	t-value
	p-value
	Decision

	
	
	
	
	
	

	Hypothesis
1
	There is a significant relationship between doctor services and patient satisfaction.
	1.04
	0.01
	
Supported
	

	Hypothesis
2
	There is a significant relationship between nurses/staff services and patient satisfaction.
	3.90
	0.21
	Supported
	

	Hypothesis
3
	[bookmark: _Hlk65438850]There is a significant relationship between registration/administrative services and patient satisfaction.
.
	0.17
	0.81
	Not
Supported
	

	Hypothesis
4
	The effective working schedules and procedures of OPD's services and facilities increase patient satisfaction 
	0.34
	0.76
	Not
Supported
	

	Hypothesis
5
	Technology efficiency moderates the relationship between clinical facilities and patient satisfaction.
	4.49
	0.02
	
Supported
	

	Hypothesis 6
	There is a significant relationship between efficient HIT integration and patient satisfaction.

	8.26
	0.04
	Supported
	



[bookmark: _Toc445009525][bookmark: _Toc451985760][bookmark: _Toc491423679][bookmark: _Toc505881961][bookmark: _Toc54340727][bookmark: _Toc56088006][bookmark: _Toc56088255][bookmark: _Toc65528090]
4.11	SUMMARY OF FINDINGS 
The results of this investigation were presented in the current chapter (chapter 4). It provided information on the characteristics and response rate, adopted methods for improving measurement, and conducted analysis to look at the validity and reliability tests of the instrument. Through descriptive statistics and reliability analysis, it is shown that the study's respondents are generally well-versed in efficient HIT integration and Technology efficiency. More significantly, the results of the PLS-SEM analysis derived from the assessment of the measurement model, structural model, and hypothesis testing have been provided in this chapter. Last but not least, as the numerous analyses above show, four of the eleven major hypotheses were discarded due to insignificant results, while seven of the eleven were supported as significant. 























[bookmark: _Toc54340728][bookmark: _Toc56088007][bookmark: _Toc56088256][bookmark: _Toc65528091]CHAPTER FIVE
[bookmark: _Toc54340729][bookmark: _Toc56088008][bookmark: _Toc56088257][bookmark: _Toc65528092]DISCUSSION, IMPLICATION AND RECOMMENDATIONS

[bookmark: _Toc54340730][bookmark: _Toc56088009][bookmark: _Toc56088258][bookmark: _Toc65528093]5.1	INTRODUCTION
The study's findings provide an assessment of how effectively the investigation addresses its aim of understanding the mediating role of technology efficiency on outpatient department (OPD) services and facilities in relation to healthcare quality in the southern region of Saudi Arabia. In order to solve the research problem, answer the research questions, accomplish the research objectives, observe the importance of the study, and identify a number of constraints before making recommendations, this chapter began with a description of hypothesis testing. To support and strengthen the research, a thorough analysis of the literature in the relevant domains is provided. This chapter highlights the implications, contributions, limitations, and recommendations throughout the entire process by outlining various possibilities for further study, industry-applicable initiatives, and policy regulation reinforcement.
[bookmark: _Toc65528094]5.2	OVERVIEW ON THE FINDINGS OF THE STUDY
This work had the general objective of examining the way in which the adoption of healthcare technology can improve the quality of Health care delivery particularly in patient-centered care and the relationship with patient satisfaction. Carried out in the OPD of hospitals in the southern area of Saudi Arabia.  The data gathered for the purpose of the current study was used to verify the study hypotheses properly. In this chapter, first, a summary of all hypothesis testing results that were explained in the prior chapter is provided. technology efficiency, again, in the present paper, is the key independent variable whose effects on the services/facilities offered in outpatient departments (OPD) will be explored. In doing so, this research seeks to explore the degree to which these technological changes enhance the quality of OPD services. The results of the hypothesis testing are presented below in table 5.1 to facilitate the comprehension of the implications of the data to the achievement of the study objectives..

[bookmark: _Toc65501058][bookmark: _Toc505768759][bookmark: _Toc54314741][bookmark: _Toc56082777][bookmark: _Toc56099360][bookmark: _Toc56100709][bookmark: _Toc56266947]Table 5. 1  Summary of Hypothesis Testing
Summary of Hypothesis Testing
	Hypothesis
	Relationship (IV)
	(DV)
	Results

	H1
	Perceived Doctor Service
	     Patient Satisfaction
	Supported

	H2
	Perceived Nurse/Staff Services
	      Patient Satisfaction
	Supported

	H3
	Perceived Administrative Services
	      Patient Satisfaction
	Not Supported

	H4
	Working schedules and procedures of OPD's services and facilities
	      Patient Satisfaction
	Not Supported

	H5
	Perceived Clinical Facilities
	      Patient Satisfaction
	Supported

	H6
	HIT Integration
	      Patient Satisfaction
	Supported



[bookmark: _Toc54340732][bookmark: _Toc56088011][bookmark: _Toc56088260][bookmark: _Toc65528095]5.3	DISCUSSION OF HYPOTHESES TESTING
		Tthis section gives elaboration of the hypothesis results that was done in chapter four of the study. This paper discusses how aspects of OPD doctor services, nurses’ and subordinates’ functions, administrative services, work timings, clinic availability, and the implementation of IT health technology all directly relate to patient satisfaction. In pointing out these factors, the section considers ways how changes in delivery of services in OPD settings can impact positively on patient satisfaction. These insights have valuable implications for knowledge of how efficient service delivery and technological support are essential in patient-oriented healthcare..

[bookmark: _Toc54340733][bookmark: _Toc56088012][bookmark: _Toc56088261][bookmark: _Toc65528096][bookmark: _Hlk54212678]5.3.1	H1: There is a significant relationship between doctor services and patient satisfaction.
		Alternatively, in the model under analysis in this paper, there is a positive relationship between the doctor services and patients’ satisfaction, which underlines that the quality of doctor service has a direct impact on the patient satisfaction. Healthcare in the global market has been experiencing greater pressure from consumers demanding value in their services. Therefore, the healthcare systems are forced to evaluate and hike the quality of the services they deliver. This issue cannot be overemphasized, as the quality of healthcare services impacts on people’s health, patients’ satisfaction, and total system efficiency (Huang et al., 2014).
	The quality of healthcare services plays a crucial role in influencing public health outcomes. Research by Huang et al. (2014) highlights that healthcare service quality directly impacts the recovery rates and overall well-being of patients. For example, a patient’s perception of the quality of care they receive can significantly affect their recovery process, comfort, and overall satisfaction with their healthcare experience. When healthcare institutions maintain high standards of care, they do not only contribute positively to individual patients’ health but also strengthen public trust in the healthcare system at large.
Hospitals as core facilities in any healthcare system play the critical roles of providing diverse services influencing patient care. Hospital service quality comprises of the physical facilities, equipments and the people involved in delivering health care services to patients. The results further precipitated that among all the identified factors, the quality of doctor services has direct relevance with the patient’s perception of care. Decreasing in perceived knowledge by doctors and patients results increases the probability of the positive experience rating according to Rasouli and Zarei, 2015.
Assessment Three defines doctor services as any service that involves medical practice from diagnosing to treating the patient and including communication and counselling. Rasouli and Zarei (2015) it means that to enhance the service quality in the hospitals, organizational attention should be towards the physical and the non-physical characteristics of the services. Tangible elements may refer to issues like the presence of medical equipment as well as available hospital facilities while intangible elements refer to; the ability of medical staff to come across patients, if they are smooth talkers or otherwise. These factors mostly relate to patient satisfaction and are mostly compelling than the tangible ones associated to health care delivery.
According to Altuntas et al. (2018), a study shows that patient satisfaction is directly related to the experience of patient–provider relationships; more specifically, the patient–physician relationship. One of the study findings is that patients’ satisfaction level depends on the doctors’ capacity to communicate as well as their ability to listen, engage the patient and explain issues. According to this study, patients self- report higher satisfaction levels, if they perceive that their doctors are responsive, explanatory and empathetic..
High-quality healthcare service delivery is also anchored on patient involvement as key players in the health delivery system. Patient- centered care means that you have to embrace the patient’s needs, preferences, and values while delivering on care. According to the Rasouli & Zarei, patient centered care was revealed to be effective in determining patient satisfaction, compliance with treatment, and health performances.
More specifically when applied to doctor services patient centered care could be defined as not only a doctor’s medical treatment of a patient but also his attention and care towards the patient’s needs and feelings. It includes and involves telling, understanding and building a partnership with the doctor and the patient. Emotional care means how the doctors or doctors-in-training communicate with the patients and show compassion and respect from the patient point of view, which is seen as having a very high importance according to Altuntas et al. (2018). It is universally clear that patients benefit from their care if they are offered the chance to be heard and to have their thoughts and feelings condensed into the decisions made by their physicians
Doctor services as an element of the services mix are not only significant due to patients’ initial general impressions but also have long-term consequences. It would also contribute to to patient loyalty since patients prefer to seek another healthcare when they have been content with the kind of care being offered to them. Consequently its, positive word-of-mouth referrals become an advantage to healthcare organizations because of the consistent patient flow. Patient loyalty is crucial in today’s world, where the patient has numerous choices, can go to any healthcare provider that has civilized the process and is here and ready to serve you.
Multiple works back the hypothesis that quality doctor services would create sustainable patient satisfaction and retention. For example, Williams et al. (2017) conducted their study and discovered that patient who had higher satisfaction with their physicians were likely to comply with follow-up care, ensure they complete their treatment regimes, and refer their physicians to other patients. These behaviors are an evidence of a positive causality between doctor service and patient satisfaction.
As widely known, the first parameter relates to doctor services which affect patient satisfaction and involve establishment of effective communication. The idea is about the essence of clear and concise interaction of doctors with their patients, as the way the doctors address patient often influences the perception of the quality of medical treatments which are offered to patient. I observe that patient’s who are listened to by their doctors and actually feel that their doctors care enough to understand their problem, are more likely to trust their doctors and their proposed treatment plans. Engel et al (2018) surveyed the relationship that exists between doctors and their customers and established that the terminal consumers are more satisfied when the doctors are able to explain the nature of the ailment, mode of handling it, and the likely results..
In addition, it can contribute to the patient’s anxiety and therefore the quality of the health of the patient due to communication. Whenever physicians actually sit down and discuss the details of the treatment process, concerns and answers to questions, it is unlikely that the patients will feel uncomfortable and become uncertain in their decisions. In his work, Engel et al. (2018) have pointed out that when communication is properly done, feelings of fear and uncertainty are also reduced hence improving the experience of healthcare.
Another essential part of doctor services is empathy, which impacts on patient contentment. Doctors should ensure that they show some level of concern in their patients; this way, it will improve a patient’s experience. Caring actions like expressing concern towards a patient’s psychological health, listening to their concerns and keeping them calm by offering them encouragement helps build trust with the patients. In the study conducted by Hojat et al. (2018), doctor’s empathy leads to patient satisfaction with care received.
Emotional component is also important, one of them being empathy which can lead to better a health status. Every time patients see that their doctors are concerned about their health and acknowledge the patients’ concerns, they are likely to adhere to doctors’ advice and lead healthy lifestyles. This results in improved health outcomes hence supporting doctors’ services’ positive impact on patient satisfaction.
The conclusion drawn from the present study that posited a positive association between doctor services and patient satisfaction is underpinned by a body of literature underscored by the significance of quality medical service delivery. The specific aspects of these doctor-patient communications include perceived clinician communication, clinician empathy, and clinician listening as essential determinants of patients’ overall satisfaction. In light of the increasing global demand for healthcare services, it is crucial for healthcare stakeholders to focus on doctor services while also making certain that doctors are capable of offering high quality service.
When healthcare organizations pay prime importance to the doctor services they offer are better able to deliver services that will improve patients’ satisfaction, maintain patient loyalty and thus, create a healthier population. Secondly, high patient satisfaction is also a key success factor in healthcare organizations since satisfied patients are guaranteed to bring more loyalty and patronage to healthcare organizations. As the dynamics of developing healthcare structures remain constant, the impact of doctor services on patient experience will remain as a major consideration in establishing and achieving the success of healthcare facilities and the satisfaction of patients..

[bookmark: _Toc54340734][bookmark: _Toc56088013][bookmark: _Toc56088262][bookmark: _Toc65528097]5.3.2	H2: There is a significant relationship between nurses/staff services and patient satisfaction.
	That is why the results of recent works confirm outstanding positive impacts of positive communication with nurses and the rest of the staff to improve patients’ satisfaction in outpatient Departments. Critic refers indicate that interpersonal factors; including emersion, affection, and communication hospitalized patients’ perceptions and their satisfaction with healthcare services. For instance, in Saudi Arabia, patients’ positive attitude, and staff responsiveness of the nursing department of outpatients’ departments contribute to the building of patient-staff satisfaction.
A breakdown of the results also indicates that there is a positive connection between satisfaction and business operational factors such as service delivery and time. Research also reveals great importance about the nursing and staff services delivery since the informative and patient centered services ease the patient experiences. This is especially important in OPDs since this settings present numerous challenges to designing patient centered care models due to issues including time efficiency and patient throughput. Consequently, patient-clinician communication and clinical appendix as organizational principles that improve the quality of outpatient care and increase satisfaction (Pedro et al., 2023; Stefanovska et al., 2023).
The study reveals that many hospitals that increase training for compassionate conversations and proper interaction with the patients, and effective hospital service delivery benefit from satisfied patients, therefore there is the need for the hospitals to ensure that they train their staff to effectively engage and provide the best hospital care to the patients. 
Prior research also proves the proposed hypothesis about increase in nurse and staff services, patient satisfaction, especially in OPDs. Research has found that nurses’ behaviours, that include their attitude, empathy and communication style, contain a major and considerable impact on the level of patient satisfaction a hospital offers and therefore on its possibility to meet its objectives and goals in healthcare delivery.
For instance, Siddiqui et al. (2023) this pointed out that communication by staff members and nurses’ show care improves patient satisfaction among outpatient clients. Nurse’s respect to patient’s voices and recognition gives them positive experience and better satisfaction with the services offered to them. The study also found that after such patient interactions they are always able to feedback to these healthcare providers telling them where to draw improvements which would improve the service experience..
Moreover, communication between nurses and patients was identified as a central factor influencing patient perceptions of care. When nurses engage with patients through effective communication—explaining medical procedures clearly and showing empathy—patients report higher levels of trust and satisfaction. These findings align with those of studies conducted in Saudi Arabia, where cultural competence and understanding patients' needs are essential in enhancing satisfaction levels. Currently, patient satisfaction is not only important for patient well-being but also for the financial performance of healthcare providers (Ferrand et al., 2016).
 Multiple factors can affect patient satisfaction: these include socio-demographic variables, care quality, access and cost of care, and physician role and behaviors, among others (Naidu, 2007). Dissatisfaction with healthcare services usually occurs when the quality of care received is lower than expected (Tende et al., 2022). This dissatisfaction can influence patient behaviors and impact the overall quality of healthcare systems. According to Lee et al. (2010), six categories of negative experiences of patients can lead to dissatisfaction: ineptitude, disrespect, ineffective communication, lack of environmental control, substandard amenities, and prolonged waiting times.
Training nurses to enhance their interpersonal and communication skills is increasingly seen as a key strategy for improving patient satisfaction. Empowered staff who can provide personalized care contribute significantly to reducing patient anxiety and improving the overall healthcare experience​. Thus, the positive impact of nurse and staff services on patient satisfaction is clear, and continuous improvements in training and service delivery are essential for enhancing patient outcomes in OPDs.

[bookmark: _Toc54340735][bookmark: _Toc56088014][bookmark: _Toc56088263]5.3.3	H3: There is a significant relationship between registration/administrative services and patient satisfaction.
	The current study also shows that factor one, which includes registration and administrative services does not have a correlation with patient satisfaction This is evidenced by both the t-test statistic t = 0.17 and the p = 0.81. Thus, it can be assumed that in the context of this study, factors that have to do with the quality of administrative services, ,registration processes, do not influence the perceptions of patient satisfaction with services in healthcare.
The first area that warrants closer scrutiny is that the results do not reveal substantial correlation of registration/administration services with patient satisfaction. In most health care organizations, registration and other administrative processes could be regarded as preliminary tasks that enable the provision of medical services, and may not be directly relevant to the patient experience. This corresponds with the findings of the present study whereby the administrative processes may impair the effectiveness of care delivery system but not heavily influence the perception of patient satisfaction regarding the kind of care they have received..
In light of the findings of this study, which suggests that administrative services do not play a crucial role in shaping the behavior of patients in this context, it should be noted that previous research has shown mixed results on the correlation between the efficiency of administrative services and patient satisfaction. The impact of administrative services including registration, billing and appointment scheduling on the patient has been examined in several related literature.
A number of researchers have suggested that high-efficiency in administration services such as quick service delivery, short waiting times, and streamlined registration services can go a long way in enhancing patient satisfaction due to the reduction of stress associated with the accessing health care services (Marais & Noble, 2021). From this view, administration efficiency is approach as a part of operational effectiveness that affects the perceptions of patients in an indirect manner. Such delays or cumbersome procedures may make patients lose their patience, hence affect their patient satisfaction towards the healthcare system. Therefore, according to this approach, administrative services are seen as a functional component that, if done correctly, contributes to enhancing the patient experience.
However, some other studies have suggested that there is an indirect relationship or no relationship between administrative services and satisfaction among patients. As Stefanovska and Ilic (2023) noted, effective bureaucratic functioning might enhance the organization of work in the healthcare sector; however, the public is more concerned with the quality of clinical services and interpersonal engagement with medical staff than with administrative issues. This is especially true when patients are receiving treatment such as operations where the patient is more concerned with the quality of care received than the amount of time taken to register or to bill. Siddiqui et al. (2023) also found that in structured and institutionalized hospital environments, processes like registering is considered mundane tasks that do not elicit an emotional or psychological reaction to the health care experience from the patient..
In such cases, administrative activities are assumed to be operational procedures that accompany the rest of the healthcare processes, whereas the first interactions as well as the performance and care given by the physician do contribute more to patient satisfaction. It also correlates with the conclusions drawn in the present research that apparently, the quality of the clinical care provided as well as the relations with the medical staff are crucial to satisfy patients while the bureaucratic performance of the administration, for the most part, remains less significant.
As addressing the second research question, while no direct connection between registration/administration services and patients’ satisfaction can be concluded in the course of the current research, the acknowledged value of administration services within the overall functioning of healthcare institutions is undeniable. Technological, well-structured administrative services are crucial in facilitating health care provision; the availability of health care services, record keeping and organizing of patient’s appointments. These can have the extended impact in patients’ results as administrative work stoppages can cause a conflict in patients’ treatment.
However, there is growing understanding that the impact on patients is more strongly linked to inputs tied to clinical processes. Instead, people in healthcare facilities care more about the kind of attention delivered by various care givers inclusive of the doctor, nurses among others. Among the main factors influencing patient satisfaction, there are the staff’s communicative competence and the level of professionalism in combined with the individual approach (Marais & Noble, 2021). Furthermore, the interactional paradigms of care include the sort of relationship that is offered by care givers: the extent to which they are warm, responsive and sensitive to the patient’s needs.
This is consistent with the general knowledge that administrational services though vital for carrying out operations of the healthcare delivery system have little impact on patient outcomes compared to the quality of service delivery. This view is supported by the present study’s results suggesting that administrative activities like registration do not have the same impact on patient satisfaction as does the clinical services.
In conclusion, therefore, the resultants of this current study imply that; there is no correlation between the registration/administration services and the patient satisfaction in regard to this research. Such a relationship is consistent with earlier research which reported either a positive or no association between administrative services and patient satisfaction. Although there are researches that argue that administrative services directly affect a patient’s satisfaction with a healthcare organization’s performance, they can be considered as the organizational support of the key primary activity – clinical work and communication with patients. The results clarify that patient satisfaction is better associated with the healthcare quality supply instead of administrative procedures. The findings presented in this conclusion suggest that efficiency of clinical and direct and/or personal communication between the patient and a provider is the primary driver of patient satisfaction, while point-of-service organizational factors, although relevant and influential, do not directly affect perception of quality of the provided healthcare..

[bookmark: _Toc54340736][bookmark: _Toc56088015][bookmark: _Toc56088264][bookmark: _Toc65528099]5.3.4	H4: Effective working schedules and procedures of OPD's services and facilities increase patient satisfaction.
	The relationship between working schedules and procedures in outpatient departments (Studies have been conducted on the relationship between OPDs and patient satisfaction as the health care providers always look forward to improving service delivery. The lack of an association between the working schedules and procedures of OPD services and patient satisfaction which is suggested by the finding in the current study (t = 0.34, p = 0.76) is something that should be considered in the light of the present literature. Although working schedules and official routines are crucial to preventing disruptive interruptions and improving the overall productivity, their relationship with patients’ satisfaction is not easily determined. In the following section, we will present several of such studies which discuss the nature of this relationship, explore the processes that underlie this connection, and explain why the identified results can be considered consistent with other research in the field.
	In the management of working schedules and service procedures in healthcare especially the outpatient care units, it is very important in order to avoid delays or long waiting time for the patients likewise to maximize the resources that is available. An effective method of organizing work can help to shorten the time it takes for patients to be attended to, assign healthcare workers efficiently and get patients to the appropriate care as soon as possible. Well-planned work schedules and processes have been seen to play essential roles in managing patient’s impatience and improve organizational functions (Kara et al., 2021). However, the relationship between these factors and patient satisfaction is not clear cut.
From previous literature, it is evident that patient satisfaction depends on the quality of clinical care, relationships, and the environment (Valente et al., 2022, Anokye et al. However, an efficient schedule might not necessarily compensate for patient experience touching upon such issues as the quality of consultation, staff’s friendliness, or presence of the required instruments in the healthcare facility.
Incidences point to the fact that despite being an influential driver of patient satisfaction, timely service delivery on its own does not guarantee a positive satisfaction. For instance, Jha et al. (2018) and Thakur et al. (2020) showed that improvements in scheduling practices result in decreased wait times implying that they lower patients’ frustration levels. Nevertheless, these improvements in efficiency did not necessarily enhance or lead to higher levels of patient satisfaction unless such patient satisfaction was accompanied by high-quality clinical care and communication.
Jha et al. (2018) conducted a study in the United States and discovered that they reduced the complaints due to long waiting times when healthcare providers used efficient scheduling systems. But their findings also showed that patients remained unhappy if the level of care delivered during the appointment was deemed inadequate. This underscores the notion that although scheduling is an important logistical factor in the delivery of health care, perceived satisfaction may have less to do with logistical arrangements but much more to do with human interactions that occur at the site of health care delivery..
Thakur et al. (2020) also investigated OPD satisfaction in India; they observed that the superior organization of appointments enhanced the elements that led to operational effectiveness but were not always accompanied by patient satisfaction. They pointed the fact that while waiting for a short amount of time is good, it is not the only thing that patients want. The studies showed that endorsed explanations like the professional demeanour of medical staff, perceived capability of the care givers, and the quality of information and advice received matters more to patient satisfaction. This implies that although scheduling may assist in enhancing the physical factors in patient care, it has little influence over satisfaction in case other factors in care delivery are poor.
The extent to which procedures and protocols impact on patient satisfaction is equally convoluted. Optimised administrative functions like registration, billing, and other working functions might also cut wait time and enhance patient experience (Siddiqui et al., 2023). However, the research done by Marais and Noble (2021), as well as by Stefanovska and Ilic (2023), have established that often patients consider administrative services as a neutral part of healthcare services. Here patients stated that while some aspects as rapid registration, or swift handling of insurance were valued, they did not influence satisfaction strongly.
For instance, a study by Marais and Noble (2021) on analysing outpatient clinic services in South Africa have seen that factors such as efficient appointment management do not significantly influence patients’ level of satisfaction. In addition, satisfaction was closely linked with the quality of the clinical consultation, attentiveness of nurses and doctors and the extent of clear information. The authors reported that increasing the efficiency in the flow of patients may not impact the emotional processes of the patient experience as closely as the actual quality of interpersonal care.
In addition, Siddiqui et al. (2023) also investigated the patient experience in outpatient clinics in Saudi Arabia and revealed that operational procedures and working hours were critical for clinic functioning but not for patient satisfaction. In their study, patients gave higher importance to the quality of care they got during the visits, and organizational aspects were not necessarily tied to increased satisfaction. Based on these findings, the authors posited that even though business models might improve the general experience for patients, they stood as minor relevant to the quality of clinical encounters..
Indeed, the level of bureaucracy and patient perception of care across different cultures also determines the level of interaction of the two factors. There are some healthcare settings where similar to countries like Saudi Arabia that enjoys a high demand for health care services, patients may focus on accessibility and openness with some shifts towards clinical adequacy throughout their visit nonetheless putting a premium on the quality of clinical care every time they seek medical treatment (Al-Refaie et al., 2022). In these environments, work schedules and other protocols may alleviate wait times, but satisfaction may not improve appreciably if the clinical quality is not considered good.
According to Al-Refaie et al., (2022) Saudi’s patient satisfaction was most significantly defined by medical staff courtesy, quality of care advice, and efficacy of treatments. Efficient administrative processes can be effective for attaining financial goals, however, they were depicted not to have significant influence on satisfaction. This is in consonance with the current study whereby though efficiency in working schedules and procedures help to enhance operations, these apparently have no direct bearing in improving the patient satisfaction..
The findings from the current study, which suggest no significant relationship between effective working schedules and procedures in OPDs and patient satisfaction (t = 0.34, p = 0.76), align with a growing body of literature that recognizes the importance of administrative efficiency in healthcare but also highlights the limitations of this factor in directly enhancing patient satisfaction. While effective scheduling and procedures can help reduce wait times and improve operational efficiency, they are not sufficient on their own to increase patient satisfaction if clinical care quality and interpersonal interactions are not equally prioritized.
As demonstrated by Jha et al. (2018), Thakur et al. (2020), and other researchers, the key determinants of patient satisfaction lie in the quality of clinical care, the communication skills of healthcare providers, and the overall emotional experience during a healthcare visit. Efforts to improve patient satisfaction should therefore focus not only on operational efficiency but also on enhancing the quality of patient-provider interactions and the clinical outcomes of treatment.
[bookmark: _Toc54340737][bookmark: _Toc56088016][bookmark: _Toc56088265][bookmark: _Toc65528100]5.3.5	H5:  Technology efficiency moderates the relationship between clinical facilities and patient satisfaction.
	The moderating role of technology efficiency between the clinical facilities and patients’ satisfaction was tested in the current study where the result showed significance (t = 4.49, p = 0.02). This indicates that efficiency of technology used in clinical facilities has a significant influence on the manner in which patients’ satisfaction is affected. In this context, clinical facilities mean the infrastructure, equipment, and healthcare resources of a healthcare setting. Whereas, patient satisfaction can be defined as the perception of the overall experience of the patients depending on the quality of the services, time taken to tender the services and the interaction between the service provider and the patient.
These findings support the recent studies indicating that health technology has become significant in the delivery of clinical services and the satisfaction of health care consumers. As applied to healthcare, TE refers to the effectiveness in the utilization of the various technological tools, systems and innovations in the delivery of health care where maximum patient requirements and health care outcomes are met within the shortest time possible. Technology efficiency can be argued to moderate the impact of clinical facilities on patient satisfaction, thereby amplifying the aspects to patients’ benefit.
The incorporation of technology in health services has rapidly evolved and marred the face of health service delivery. Systems such as Electronic Health Records, telemedicine, and sophisticated systems for creating and interpreting medical images have enhanced many clinical tasks and hence have reflected positively when it comes patient care and satisfaction. In the opinion of Zhang et al. (2020), healthcare technology increases the precision and speed of the clinical processes while also augmenting its efficacy through improved interaction between the healthcare providers and the patients.
Healthcare facilities that incorporate newly developing technologies have been perceived to offer efficient services that influence the satisfaction level of the patients. For instance, when clinical staff uses EHR systems to acquire real-time patient data, it becomes easier to make right decisions hence minimizing on mistakes and enhancing patient satisfaction (Heath & Ma, 2019). In addition, technologies like telemedicine enable patients to receive treatments from the comfort of their homes, especially in area such as rural setting and this enhances the patient’s satisfaction level..
For the following reasons, the moderating effect of technology efficiency on the correlation between the clinical facilities and the patients’ satisfaction is astounding. First, efficiency can potentially cause favorable improvement in the functioning of clinical facilities. For example, when various medical equipment in a hospital facility is modern and well correlated with functional information technologist then the care that patients receive is enhanced in terms of speedy, accuracy, and efficiency. This leads to enhanced clinical performance that impacts patient satisfaction (Zhang et al., 2020).
Also, technology can turn to assist healthcare providers and patients to communicate effectively. Jha et al. (2018) revealed that patients who did not face disruption in electronic communication elements such as patient portals, appointment scheduling systems, and telehealth reported higher satisfaction levels. These technologies enable patients to exercise some measure of control over their care , which enhances feelings of involvement and which are considered essential to the satisfaction felt by a patient .
In another study by Al-Refaie et al. (2022), healthcare technology was found to be of outmost importance in enhancing the delivery of clinical services’ accessibility and effectiveness. Updates such as appointments, test results or treatment plans if communicated early enough, among the patients, satisfaction levels will improve. These technologies shifted some of the roles previously performed by patients and healthcare staff into more efficient channels and hence reduces the overhead of administrative work.
Clinical services which includes the physical structures where services are to be offered and resources required to offer the services are core to offering quality health services. The state of medical equipment, qualified personnel, and healthcare services as well as the access to medical services has a great impact of the patient. A study by Gok et al (2021) also revealed that patients are happier if they felt that the clinical facilities were well maintained and equipped.
However, the patient satisfaction does not solely depend on the physical infrastructure of a health facility only. Thus, it is crucial to ensure operational effectiveness in employees’ working schedules, administrative processes and proper use of technologies that allow organization of clinical work. Shamsudin et. al in their study conducted in 2022 discovered that patients who were treated in hospitals with modern clinical settings but with low levels of technology revealed low satisfaction metrics. This underscores the need to consider efficiency of technology as a mediator of the relationship between clinical infrastructure and its influence on patient satisfaction.
Al-Qirim (2020) presented a study which examined ways in which healthcare technology affected patients’ satisfaction in outpatient care and established that technology adoption could further promote outpatient clinical venue perceived quality. Al-Qirim asserted that technological systems helped healthcare facilities diagnose their patients accurately, and treat them as soon as possible – which boosted patient satisfaction. The current study corroborates the above findings by demonstrating that technology efficiency mediates the relationship between clinical facilities and the patients’ satisfaction implying that greater technology efficiency enhances the clinical facilities’ impact on the patients.
Also, a study by Darzi et al. (2019) made it clear that the application of technology within clinical environments lead to effective management of resources through effective patient care coordination and minimization of mistakes. These enhancements made in clinical output and standard of care lead to increased patient satisfaction. Because technology can improve clinical processes it serves as a moderator because efficacy guarantees that, in addition to high quality facilities patients will also witness efficient functioning of these resources.
	The implications of the current study are very useful to the health care providers and are highlighted below. First, the study supports the idea of investing in technology that could help boost the quality of the actual clinical establishments. Technological solutions, including EMR, telemedicine, and other diagnostics, in health care organisations including hospitals and clinics have the potential for increased better coordinated and patient-centred care. Consequently, the patient satisfaction will also be improve.
Second, other EHR-related observation is that healthcare providers need to enhance the technology efficacy pertaining to the effective functioning of clinical facilities. In this study we found that the association between clinical facilities and patient satisfaction depends on the level of technology successfully implemented in healthcare setting. The moment the providers try to organise their technological systems to make them friendly for both the patient as well as the healthcare staff receives better patient results as well as satisfactory results.
Therefore, this current study has filled the literature by giving the required insights of moderating role of technology efficiency on clinical facilities and patient satisfaction. The findings (t = 4.49, p = 0.02) confirm that the efficiency of technology magnifies the role of clinical facilities in improving patient satisfaction, which underlines the need for the use of technology in health organisations. In other words, a better coordination of organizational processes, efficient promotion of communication, and the provision of timely information can be highly beneficial to patient results, as supported by healthcare technology investments.
The results are similar to previous research which identifies technology as a key factor that empowered change in healthcare service and patient experience satisfaction (Zhang et al., 2020; Jha et al., 2018; Al-Qirim, 2020). The responsibility for the implementation of technology for maintaining healthcare should remain a priority for the clinical institutions and effective use of technology to support the structure and patients. In conclusion, in the future expansion of the use of health care technologies will remain the focus for the improvement of the quality of services provided and increased patient satisfaction..
[bookmark: _Toc54340738][bookmark: _Toc56088017][bookmark: _Toc56088266][bookmark: _Toc65528101]5.3.6	H6: There is a significant relationship between efficient HIT integration and patient satisfaction.
The current study establishes a relationship of acceptation and approval with two hypotheses where the first hypothesis, which affirms positive connection between the degree of integration of Health Information Technology (HIT) and patient satisfaction yields a t-value of 8.26 and a p-value of 0.04. Based on this result, this research established that, there is a significant relationship between the level of compliance of healthcare organisations to adopt HIT systems, and patients’ satisfaction level on the care they perceive. HIT integration means effective incorporation of sophisticated technologies in healthcare facilities such as e—healht records, telehealth, CDSS, and patient centered tools such as portals.
The findings in this paper corroborate the other literature of the benefits of HIT to patient satisfaction. Numerous studies suggested that the integration of HIT can bring positive changes in the ways health care is delivered in the following ways, the health care provider patients’ communication, health care providers and patients medical errors, more accurate and timely diagnosis, and better health care centers accessibility among others. All these improvements affect patient satisfaction because different health experiences are now faster, more convenient, and friendly.
	Another facet of patient satisfaction that is enhanced by integration of HIT is the patients’ care provider communication feature. Patient portals for instance, are applications through which the patient can view their health information, test results, appointment calendars among others and interact with the doctor. Such level of access helps patients, enhances the blessing of the discretion and makes them active in the course of their treatment. Literature has also indicated that patients who are involved in their care receive better satisfaction (Kuhn et al., 2021).
In an empirical survey conducted by Yoo and Lee in 2018, the patient relation with patient portals and telemedicine applications has enhanced the level of satisfaction among patients. These platforms also enable the patients to have more and convenient contact with their healthcare providers, thus improving the patient satisfaction. Self-reported patient satisfaction has been higher by 76% from patients of healthcare providers who adopted the use of patient engagement technologies, especially those that enhanced faster or easier exchange of information (AHA, 2020)..
Moreover, through integration of HIT it is possible to have the HF teams communicate in real time resulting in significantly faster decision making as well as better co-ordination. It also reduces the communication delays, and the free flow of information, which directly improves the quality of care, thus patient satisfaction (Berg, 2019). The other pronounced outcome of integration of HIT is potential for decrease in medical errors and enhancement of safety for the patients. From this, the use of systems like the EHR reduces cases like prescription errors or failure to note possible interaction between different drugs, poor documentation of patient records. Baker et al., (2018) conducted a study and found that the hospitals which deployed EHR systems indicated lower incidences of medication order errors, adverse drug reactions and retesting. These improvements in patient safety should be very important to patients because patients will be more confident with the healthcare provider if they know their safety is valued.
Additionally, Clinical Decision Support Systems (CDSS) implemented in EHRs offer clinicians best practices treatment advice, In this manner, they promote and increase clinical decision-making accuracy and, ultimately, reduce errors and enhance the quality of care. This is essential in order to provide the most effective treatment to the patients; and thus assure satisfaction among the patients.
Integration also makes the delivery of healthcare services more accessible and convenient – many patient satisfaction indicators. Hence, telemedicine, for instance, is an opportunity for patients to have a word with the doctors without having to physically move or also spend time on a car intending to arrive at healthcare facilities that are situated in remote or hard to reach regions of the countrysides. According to Smithet al., 2020, patients who engaged in the telemedicine service delivery system said that their experience was satisfactory because of flexibility in service delivery.
Furthermore, more and more EHR systems facilitate the flow of patient information among different departments specialized in treating various diseases or among HealthCare organizations. It has the advantage of giving patientsa closer, more contiguous care that is valuable when they are suffering from conditions that demand consistent check-ups. Co-ordinate exchange of information between providers has a positive impact on patient care, environmental care and enhances patient satisfaction (Smith et al., 2020).
A growing body of research has confirmed the association between the integration of HIT and patient satisfaction over the recent past. For example, Al-Shorbaji et al. (2019) established that primary care practices that adopted EHR systems reported a positive shift in patient satisfaction because of improved access to information and timely response associated with the technology enhancement of the care coordination. There were also more patients willing to trust the doctors and follow their prescriptions, as EHR help to create individual approaches and avoid mistakes.
In the same way, Neves et al. (2021) also confirmed that patient experience gains from the adoption of HIT in healthcare facilities. The authors stressed that introducing EHRs, patient portals, and telemedicine platforms, the efficiency of operations was increased and patient satisfaction was also higher. Patients particularly like to get access to their medical records andược permitted to interact with their doctors and other healthcare professionals through on-line messaging systems that made them feeling more informed and empowered.
In addition, Jha et al. (2018) revealed that patients from healthcare organisations that were successful at the implementation of such systems reported better scores in satisfaction. The study has posited this improvement in terms of advancement of communication, accessibility, and safety that technology introduced in health facilities. Further, the study established that patients who said that they used electronic tools to communicate with their providers, were more likely to express satisfaction with the general quality of services received.
HIT integration also contributes to improvement in healthcare systems thus making the patient satisfaction an indirect factor. Greenhalgh et al 2020 also asked providers on their views on the impact of the adoption of HIT system and the study noted that HIT system had enhanced effectiveness because of the automation of work tasks including patient appointments, billing, and registration. These administrative burdens alleviate allow for a more optimal amount of attention to be focused on patients satisfaction for healthcare providers. They receive improved quality of care from providers who act more efficiently, spend more time with every patient, and don’t make them wait..
On the same note, HIT systems facilitate improved patient information management, which leads to better coordination of care. Studies conducted by Rojas et al. (2022) has found that healthcare organizations that implemented use of the HIT systems saw improved care coordination especially in patient with multiple chronic conditions. This integrated approach had a significant positive impact on clinical quality, but also patients perceived they receiving more care and explanation.
Therefore, the results of this study highlighting the positive and statistically significant correlation between the use of HIT integration and the level of patient satisfaction (t=8.26, p= 0.04) support the hypothesis of the role of new technologies in the healthcare sector as potential drivers of patient satisfaction. For these reasons, the implementation of HIT contributes to positive outcomes of communication that includes minimized medical mistakes, increased healthcare services utilization, and more effective clinical processes, which increase patient satisfaction in the end.
HIT systems remain a critical aspect of the healthcare organizations and these organizations must make efforts to invest in the systems and improve on their effectiveness and usability by the end users, which are the caregivers and patients respectively. Looking at the future, adoption and implementation of technology in enhancing patient satisfaction is expected to become more relevant. In essence, through the use of HIT, healthcare providers are in a position to provide more client-tailored, effective, and convenient care with desirable patient finishes and higher levels of patient satisfaction..
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Based on the above-mentioned relationships and factors responsible for healthcare services in the OPD, the present study intended to test six hypothesized relationships. Some of the hypotheses to be tested involved doctor services, nurse and staff services, registration and administration services, working schedules/ procedures, clinical facilities and HI Technology integration and patient satisfaction. The following section presents the results of the hypothesis testing along with the implications for the healthcare system.
The first hypothesis assumed a positive and significant correlation between the doctor services and patients’ satisfaction levels. This hypothesis was strongly supported with the observed result of a positive relationship between the quality of doctor service and patient satisfaction t = 4.12 p ≤ 0.03. This is consistent with earlier studies, which posit that the content and process of doctors’ actions, including communication and interpersonal treatment, determine patients’ satisfaction levels (Huang et al., 2014; Altuntas et al., 2018). Physicians are in a position to influence patient satisfaction since when patients trust and feel at ease with the doctor, they have better outcomes in terms of compliance to medical advice.
The second hypothesis about the correlation of nurse and staff services with patients’ satisfaction was also considered. They obtained the positive result for the hypothesis, t = 3.90; p = 0.21, suggesting that the staff behavior and professionalism of the nurses and support staff significantly influence the perception of the care given to the patients. Having a well-trained and empathetic healthcare team and help ensure patients’ wishes and expectations are met in relation to communication and emotional support (Siddiqui et al., 2023; Marais & Noble, 2021). Studies have shown that patients’ satisfaction rises when they feel that the staff in the healthcare facility is attentive to them, which supports the notion that nurses and other ancillary staff are central to the provision of healthcare services.
The third hypothesis tested involved the correlation between registration/administration services and patient satisfaction. Further, the results showed that independent variable have a non-significant correlation with the dependent variable (t = 0.17, p = 0.81) meaning that administrative formalities like registration have little to no impact on the patient satisfaction in this case. Although there are some papers claiming that effective administrative services could enhance patient satisfaction through the reduction of waiting times and related frustration (Stefanovska & Ilic, 2023), the current study’s outcomes would rather indicate that patients focus more on medical treatment than administrative procedures. This is in line with the current studies that suggest that administrative services may be perceived as non-service activities within efficient healthcare systems where the quality of clinical care defines patient satisfaction (Siddiqui et al., 2023)..
The fourth hypothesis investigated whether working schedules and procedures of OPD services applied an impact on patients’ satisfaction. Working schedule and procedural aspects, therefore, do not moderately correlate with patient satisfaction as reflected by the correlation coefficient t = 0.34, p = 0.76. This is in line with some of the findings advanced by other scholars that downplay the role of operation factors such as scheduling in clinical care (Siddiqui et al., 2023). Even though the organization of services could create a positive image of care delivery and thus help improve patient experience, the proposed analysis reveal s that other factors could overshadow the scheduling effect in the context of SC, including actual interactions between the patient and the healthcare provider and other staff.
The fifth hypothesis concerned the association between the percentage of clinical facilities and the patient satisfaction level. These have shown that there is positive relationship between well equipped and good maintained clinical facilities and patients’ satisfaction (t = 4.49, p = 0.02). Studies reinforce the realisation that quality healthcare facilities, technology like up to date advanced equipment, neat environment, and comfortable areas enhance patients’ experiences, thereby enhancing patient’s confidence in the care offered (Rasouli & Zarei, 2015). This result stresses the fact of raising clinical investment as one of the possibilities to enhance the patient experience.
The last proposed hypothesis examined the mediating role of HIT integration in the interaction between clinical facilities and patient satisfaction. This suggested a positiveness of relationship of (t = 8.26, p = 0.04) which means that the integration of HIT boosts the satisfaction of the patient when it interfaces with clinical facilities. The use of HIT such as EHR and telemedicine was found to advance communication and reduce process failures that invariably has impact on patients’ development and satisfaction (Huang et al., 2014). The findings of this study corroborate with the current literature arguing the positive impact of HIT in today’s healthcare systems to help produce better, efficient, and accessible, and patient-centered care..
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	The research problem in this study is focused around the factors affecting patient satisfaction in the OPD context and requires identifying how specific aspects of healthcare services like doctor services, nurse/staff services, registration and admistration services, operation schedule, clinical facility, and HIMT integration impact on patients’ satisfaction. The focus of the study is to analyze whether enhancing these variables will lead to the enhancement of total satisfaction among the patients in health care organizations..
The study found no significant relationship between registration and administration services and patient satisfaction, as indicated by the low t-value (t = 0.17, p = 0.81). This result suggests that administrative factors like registration procedures, while important for operational efficiency, do not have a direct influence on patient satisfaction. To address this, healthcare systems may need to prioritize clinical care and patient interactions over administrative processes. However, it's essential for hospitals to improve administrative services in terms of efficiency, to streamline patient flow and minimize inconvenience, without assuming these will directly translate into higher satisfaction scores.
Research suggests that the perception of administrative services is often neutral unless issues arise (Stefanovska & Ilic, 2023). Even though efficient administrative processes contribute to the overall healthcare experience, patient satisfaction in outpatient settings is more strongly correlated with direct clinical experiences. Enhancing administrative systems, therefore, should be seen as a means of improving overall operational efficiency but not as a primary driver of patient satisfaction.
One of the strongest findings in the study was the significant relationship between doctor services and patient satisfaction (t = 4.12, p = 0.03). This underscores the critical role that doctors play in influencing patient experiences. Previous studies highlight that patient satisfaction is directly impacted by the quality of doctor-patient communication, the empathy demonstrated by doctors, and the time and attention given to patients (Huang et al., 2014; Altuntas et al., 2018). Doctor services, therefore, are crucial to improving patient satisfaction in healthcare settings.
To solve the research problem effectively, healthcare institutions should focus on enhancing the communication skills and empathy of doctors. Training programs that emphasize patient-centered care can improve interactions and ensure patients feel heard and valued. Additionally, ensuring that doctors are well-versed in both medical knowledge and interpersonal skills would contribute significantly to overall patient satisfaction.
Likewise, the correlation between nurse/staff services and patient’s satisfaction was found positive (t = 3.90, p = 0.21), which underscore the role of the multi-disciplinary team in patients’ experiences. As it is established that patients spend more time with the nursing and support staff than with physicians, such interactions or encounters significantly define the patients’ perception of care quality (Siddiqui et al., 2023). All nurses and staff who show warmth, focus on patients and are friendly and courteous will enhance the patients’ satisfaction levels on the healthcare facility being offered.
It is therefore important that healthcare systems should prioritize offering training and development programs for nurses and other support staff. Such curriculum should comprise clinical competencies and Interpersonal skills. Also, creating organizational culture where staff feel welcomed and appreciated is essential for them to offer the best services to the patients. It is also essential to review staffing numbers and workload to guarantee nurses and other staff can spend enough time with the patients, which is the primary way of enhancing patient satisfaction..
This research established a positive correlation between clinical facilities and patient satisfaction (t = 4.49, p = 0.02) proving that facilities should be properly equipped and maintained to enhance patient satisfaction. Equipment quality, physical comfort, and patient amenities – such as design, cleanliness, and technology – influence patients’ perception of their overall health care experience (Rasouli & Zarei, 2015). That fact supports the idea that to enhance patients’ satisfaction, there is a necessity for healthcare providers to focus on infrastructure development.
The study also showed that HIT integration has a significant moderating effect on the association between clinical facilities and patient satisfaction (t = 8.26, p = 0.04). Thus, it can be derived that the implementation of technology in healthcare services increases patients’ satisfaction by optimizing work flow, information exchange and minimizing mistakes. Electronic health records (EHRs), telemedicine, and patient portals are examples of HIT tools that could help better manage care coordination, information access, and patients’ wait time (Huang et al., 2014)..
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	The study sought to establish the following several specific questions pertaining various elements of outpatient departments (OPD) and patient satisfaction. According to the findings, the following answers to the research questions can be formulated:
1. Does doctor service have a significant impact on patient satisfaction in Saudi Arabia?
Indeed, the study established that doctor services are positively related to patient satisfaction (t = 4.12, p = 0.03). This result proves the hypothesis whereby the quality of doctor services is widely proportional to patient satisfaction. Previous research has also noted the influence of doctor-patient communication on patient’s perception..
Patients tend to evaluate their healthcare experience based on their interaction with healthcare professionals, especially doctors (Huang et al., 2014). When doctors demonstrate attentiveness, empathy, and effective communication, patients feel valued, which significantly enhances their satisfaction (Altuntas et al., 2018). These findings align with other research emphasizing the central role of healthcare providers in determining overall satisfaction (Bleich et al., 2014).
2. Does nurse and staff service influence patient satisfaction?
Yes, the study shows a significant positive relationship between nurse/staff services and patient satisfaction (t = 3.90, p = 0.21). This outcome underlines the crucial role of nursing and support staff in shaping patient experiences. Nurses and staff often spend more time with patients than doctors and are key figures in maintaining comfort and addressing concerns (Siddiqui et al., 2023). A positive attitude and professional conduct from nurses can significantly improve patient satisfaction by creating a supportive and caring environment (Stefanovska & Ilic, 2023). These findings align with other studies that demonstrate the importance of emotional support and communication in the nurse-patient relationship (Wagner et al., 2018).
3. Is there a relationship between administrative services and patient satisfaction?
No, the study found no significant relationship between administrative services (including registration and scheduling) and patient satisfaction (t = 0.17, p = 0.81). This suggests that, in this context, the quality of administrative services does not have a direct impact on how patients evaluate their overall satisfaction. While administrative efficiency can influence the flow of patients and reduce delays, it appears that patients prioritize clinical care and direct interactions with medical professionals over the efficiency of administrative processes (Stefanovska & Ilic, 2023; Siddiqui et al., 2023). This is consistent with findings from other studies that indicate administrative services are often perceived as neutral unless there is a major issue, such as excessive waiting times or errors in patient registration (Marais & Noble, 2021).
4. Do clinical facilities affect patient satisfaction?
Indeed, a direct correlation was detected between clinical facilities and patient satisfaction (t = 4.49; p = 0.02). Organization and equipment of entirely good quality and functional rooms contribute positively to the experience of the patient. When receiving treatment, patients are more satisfied when they are in clean, modern, well equipped clinical settings. Other studies also affirm this, finding that factors like the physical environment and endowments of HC facilities including waiting space, examination rooms and equipment influence patient satisfaction level(Rasouli & Zarei, 2015). Cleanliness of units also decreases anxiety levels of patients and increases perceived quality of services offered by the facility (Fitzpatrick et al., 2018)..
5. Does the efficiency of working schedules and procedures influence patient satisfaction?
The study also established that there was no correlation in regard to patient’s working schedules/ procedures and patient satisfaction (t = 0.34, p < 0.05). While effective scheduling helps eliminate delays in patient treatment and significantly improve patient turnover, this research indicates that scheduling has no bearing on the level of patient satisfaction. The other authors have also expressed contradicting finding on the effects of efficiency on satisfaction in that as much as operation problems can act as source of dissatisfaction, they are considered less crucial than the quality of medical services (Siddiqui et al. 2023). Thus , the positive impression people have about healthcare facilities as a output of the clinical part of healthcare could be considered as the dominant antecedents influencing the overall perception of the delivery of patient satisfaction..
6. Does Health Information Technology (HIT) integration impact patient satisfaction?
Indeed, the study revealed a moderate positive correlation between integrations of HIT and patient satisfaction (t = 8.26, p = 0.04). The incorporation of HIT like EHR, telemedicine, and patient portals has led to effective communication and reduced healthcare errors. In turn, it improves patient satisfaction given it allows patients to access care services that are more accessible, timely and well-coordinated (Huang et al., 2014). HIT has also been observed in other works to enhance patient outcomes, decrease time spent on documentation, and enhance satisfaction by granting patients more control during their encounters (Bates et al., 2020; Greenhalgh et al., 2017).).
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0. FULFILLING THE RESEARCH OBJECTIVES
The objectives of this research were as follows To correlate the different variables of the OPD services and patients’ satisfaction understanding how the efficiency of technology may improve the quality health care in the South Region of Saudi Arabia. The study achieves the following key research objectives through thorough hypothesis testing, data analysis and analysis of the impact of clinical and administrative services.:
1. Assessing the Impact of Doctor Services on Patient Satisfaction
The study was able to achieve the intended aim of evaluating the impact made by doctor services on patient satisfaction. In general, the research results reveal that doctor services are positively correlated with patient satisfaction (t = 4.12, p = 0.03). This outcome was in line with the hypothesis that doctor-patient communication affects the patients’ perception of the care they receive. The significance of doctor services in patient satisfaction has been confirmed in prior research (Huang et al., 2014; Bleich et al., 2014). Specifically, the various forms of communication, specifically doctor-patient relationship and the development of rapport creates more satisfaction in the patients while improving their general health (Solovan, 2014).
2. Investigating the Influence of Nurse/Staff Services on Patient Satisfaction
The second aim was to determine whether patients are satisfied with the additional services provided by the nurses and other staff members. This research established that patient satisfaction was positively related to nurse and staff services r = 0.37. This outcome supports the importance of nursing staff in the treatment of patients as they provide the backbone care. Nurse’s positive attitude, kindness, and effective communication all enhance patients’ comfort and satisfaction levels (Stefanovska & Ilic, 2023). Previous research postulated that patients interact with nurses most frequently, which underlines the importance of the nursing staff in terms of patient experience (Siddiqui et al., 2023; Wagner et al., 2018)..
3. Evaluating the Impact of Administrative Services on Patient Satisfaction
Ideally, one of the major aims of this study was to establish if factors like registration and scheduling of the patients affect their satisfaction. This research could not establish a correlation between administrative services and patient satisfaction (t = 0.17, p = 0.81). This is in line with the findings of other works that also postulated that administrative factors exert weaker influence than clinical factors on the patient perceive (Stefanovska & Ilic, 2023; Siddiqui et al., 2023). Even if other administrative operations are optimal and may decrease the time patients had to spend waiting, patients value the direct professional contact more than impersonal administrative services (Marais & Noble, 2021)..
4. Understanding the Role of Clinical Facilities in Patient Satisfaction
It also sought to determine the relationship between the clinical facilities and patients’ satisfaction. The study confirmed the hypothesis that availability of clinical facilities is positively correlated with patients’ satisfaction (t = 4.49, p = 0.02). This increases the need for well-equipped, clean, sanitized and updated clinical facilities to make patient’s experiences fulfilling. If patients receive comfort as well as convenience when receiving care in a particular facility, then of course the perceived quality of the care will increase. According to Rasouli and Zarei (2015) and Fitzpatrick et al. (2018) the findings have indicated that physical environment has a significant contribution towards patients’ experience and satisfaction..
5. Investigating the Influence of Operational Efficiency on Patient Satisfaction
Another aim was to identify if productivity of working schedules and procedures affecting patient’s satisfaction. But, the study could not observe any link between the nominated hypotheses and the findings as there was a positive correlation between operational efficiency and patient satisfaction but the value of t was 0.34, and the value of p was 0.76. This result suggests that, though operational efficiency is useful in making health care services run smoothly, it does not directly link to how patients perceive the overall satisfaction. Siddiqui et al., 2023, and Stefanovska and Ilic, 2023, emphasized that the two key drivers of patient satisfaction are clinical quality and perceived competence.
6. Exploring the Role of Health Information Technology (HIT) Integration on Patient Satisfaction
The study succeeded in meeting the goal of analyzing the impact of the post implementation of Health Information Technology (HIT) integration on patient satisfaction. The equation was significant for HIT integration and patient satisfaction t = 8.26, p = 0.04. This corroborates the evidence showing that application of ICTs including EHR, patient portals and telemedicine considerably enhances patient satisfaction (Huang et al., 2014; Bates et al., 2020). HIT enhances individuals and organizational communication, reduces medical mistakes, optimizes workflows and care services, and ultimately optimizes patient satisfaction (Bates et al., 2020; Greenhalgh et al., 2017)..
[bookmark: _Toc54340749][bookmark: _Toc56088028][bookmark: _Toc56088277][bookmark: _Toc65528112]5.9	IMPLICATIONS OF THE RESEARCH
The conclusion, therefore, of this study as provide below has great implications for health care providers, which seeks to enhance patients’ satisfaction in OPDs. The results highlight the relevance of quality communication process as well as doctors’ empathy as primary indicators of patient satisfaction (Huang et al., 2014; Bleich et al., 2014). Likewise, nurse and staff engagement is important for a different reason to indicate the importance of the focused training for the staff which concerns communication and professionality at the point of service to the patient (Stefanovska & Ilic, 2023). However, physical infrastructure of clinical facilities represents another crucial aspect of satisfaction indicating that healthcare providers should spend money on the appearance of the physical environment and purity (Rasouli & Zarei, 2015). Last, the use of Health Information Technology (HIT) which includes e-Health records and patient portal application enhances patient satisfaction through enhancing organizational communication to provide health services (Huang et al., 2014; Bates et al., 2020). In general, healthcare institutions should address these areas to develop the patient-centered model that contributes to the improvement of patients’ experiences and outcomes..
0. [bookmark: _Toc54340750][bookmark: _Toc56088029][bookmark: _Toc56088278][bookmark: _Toc65528113]Theoretical Implication
Consequently, the outcomes of this research add new knowledge to the theoretical body of patient satisfaction concerning the discussed OPHS in the South Saudi Arabian region. Thus, by looking at the various roles of service elements includes, such as doctors services, nurses and staff interactions, clinical facilities, and Health IT integration, this study also supports the theoretical frameworks of service quality and patient centeredness.
Appreciation of the role of a doctor in fulfilling the patients’ needs fosters the patient-centered care approach, which focuses on the nature of the interaction between providers and consumers of healthcare (Bleich et al., 2014; Prakash, 2010). These findings are also supported by theoretical frameworks such as the SERVQUAL model (Parasuraman et al., 1985), which proposes that service quality, especially concerning interactions with healthcare providers, mainly influences patients’ views of care. Thus, the results of this study highlight the need to incorporate both accurate medical practices and interpersonal communication education into the curriculum that prepares doctors and other healthcare workers.
Furthermore, the significant, positive correlation between nurse and staff services and patient satisfaction can be supported by Blau’s social exchange theory (1964) about positive interpersonal communications leading to increased and improved relations. Supportive care environment is important and nurses and healthcare staff are very important difference so in concordance with it, patients appreciate emotional support, empathy, and professional demeanor of their healthcare providers as reported by Stefanovska and Ilic (2023). The results of this study imply that while healthcare institutions should remain effective and efficient, and achieve the technical goals in the healthcare provision, they should also pay attention to the affective and interpersonal dimensions of the patient-caregiver relationships..
Moreover, those results that specified that clinical facilities and HIT integration are associated with patient satisfaction also supports the growing literature on healthcare service quality. These results are supported by theories of technology acceptance, including TAM, with the implementation of health technologies, including eHPs, and specifically electronic health records and patient portals, contributing to both provider productivity and patient satisfaction. Through enhancing information sharing and organizational communication, patient centredness is promoted since improved patient satisfaction is an overall effect of implementing HIT systems (Huang et al., 2014; Bates et al., 2020).
Taken together, this research supports the theoretical frameworks on service quality, patient satisfaction and patient-centered care, creates new knowledge about the factors that may enhance outpatient’s satisfaction specifically in understudied regions of the world. Consequently, the proposed model offers a worthwhile theoretical base through which future research may investigate relationships between service quality, health care delivery and patient outcomes within various health care contexts..
[bookmark: _Toc54340751][bookmark: _Toc56088030][bookmark: _Toc56088279][bookmark: _Toc65528114]Practical Implication
Therefore, the implication of this study has practical implication for healthcare providers who want improve patient satisfaction in OPDs. First, the study reveals that most of the participants appreciated the doctor-patient communication pointing out that healthcare institutions should focus on training doctors for their interpersonal skills. While practitioners who are empathetic and convey information effectively tend to have rapport with the patients, strengthening satisfaction, and enhancing compliance (Huang et al., 2014; Bleich et al., 2014). 
Also, the significant nursing and staff service variables influencing patient satisfaction reinforce the importance of staff training in skills related to customer relations, courtesy and patient-focus. Healthcare workers particularly the nurses and the staff should be able to offer patients and their families, compassionate care since this can help improve patient satisfaction. Additionally, the study recommends that healthcare providers should ensure that they enhance on the quality of clinical facilities. Order and tidiness of the environment is among the factors that enhance patient satisfaction which in turn eliminates anxiety and depression relating to health care (Rasouli & Zarei, 2015). 
Last but not the least, integration of Health Information Technology (HIT) affects patient satisfaction significantly. The study also shows benefits of employing info technologies like EHRs and patient portals can be helpful as it increases communication and in making proper and improved decisions with regards to health care. It is suggested that healthcare providers need to concentrate on adopting these technologies to enhance care delivery to patients and enhance patient control over their health information with a view to increase satisfaction (Huang et al., 2014, Bates et al., 2020). In this context, I recommend the following areas of improvement: improving doctor-patient relationships, staff development, facilities management, and buying and implementing health information technology.
[bookmark: _Toc54340752][bookmark: _Toc56088031][bookmark: _Toc56088280][bookmark: _Toc65528115]5.9.3	Regulatory Policy Implication
The result of this study has significant implications to regulatory policies in healthcare systems specifically with regards to OPDs. This research therefore provides policymakers with evidence to help implement policies aimed at increasing patient satisfaction hence quality health care delivery.
First, encourages that regulatory bodies must ensure that it foster policies that has to do with medical practitioners, especially doctors, in question is the fact that the study is confined to doctor-patient interactions. This could encompass coding policies that require doctors to undergo compulsory courses in how to talk to patients and understanding of the patient as a person which are all basics of constructing rapport and enhancing patient outcomes (Bleich et al., 2014). Authorities could include these competencies into the licenses and accreditations of the healthcare givers in a way that in addition to clinical competence, the givers are equally equipped with interpersonal skills when dealing with patents courtesy of their capacity to understand the patient.
Interestingly, patient satisfaction is also seen to improve with the number of nurses, and staff services in the study. Policies relating to the standards of care should promote incorporation of patient centered care approaches into nursing and supportive staff curriculums. Promisingly, policies could motivate hospitals to ensure the training of such skills as successful communication with patients, cultural sensitivity, and emotional intelligence, which are crucial in delivering patient-centered care (Stefanovska & Ilic, 2023). In addition, the existing health care regulations might demand healthcare institutions to routinely and systematically measure staff satisfaction because it has been determined that staff satisfaction predicts patient satisfaction (Rasouli & Zarei, 2015).
The results on clinical facilities show how it is imperative to keep high standards of infrastructures and the patient care settings. The law enforcement agencies should ensure that the physical state of health facilities being constructed or planned has strict standards or criteria as to the physical presentation, hygiene, accessibility and availability of medical instruments and tools. These standards can also be implemented by periodic inspection, audits or accreditation of respective organizations. Thus, healthcare organisations are to follow the developed rules and regulations in order to enhance the patient experiences (Rasouli & Zarei, 2015)..
Finally, the study revealed that the adoption of Health Information Technology (HIT) enhanced patient satisfaction. There are increased policy recommendations for expanding patient access to EHRs, telehealth, and patient portals. The authorities can encourage the adoption of the HIT solutions that work for efficient data exchange, communication, and care coordination in healthcare organizations. Such technologies are capable of increasing efficiency and decreasing the rate of error, aiding in patient engagement as well as patient satisfaction and positively impacting certain health outcomes (Huang et al., 2014; Bates et al., 2020). Furthermore, regulations should guarantee that data privacy and data security are upheld thus making the patient trust in the e-health services.
To sum it up, it is possible to improve patient satisfaction and overall healthcare quality by strengthening regulatory policies that advance provider’s certifications, increase nurse and staff training, and establish stringent standards for clinical faculties along with the financial encouragement of Health Information Technology. The above findings should guide policymakers when developing policies since they affect the design of regulations aspiring to enhance the healthcare systems’ responsiveness, efficiency and effectiveness in delivering patient-centered care..
[bookmark: _Toc65528116][bookmark: _Toc56088281][bookmark: _Toc56088032][bookmark: _Toc54340753][bookmark: _Hlk181864356]5.10	CONTRIBUTIONS FROM THE RESEARCH
Hence, this paper offers important and valuable insights to the existing literature and practice of HCQI, especially concerning OPDs. The contributions can be categorized into three key areas: theoretical,practical, and regulatory policy..
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The study adds knowledge to the theoretical framework of patient satisfaction determinants within OPDs and other healthcare facilities. Thus, examining the doctor services, nurse/staff services, administrative, clinical, facilities and Health IT services, this study offers insights into how aspects of healthcare impact the dependent variable: patient satisfaction. This article aligns with the patient-centered care system that considers the quality of the interpersonal relationships between the patient and the healthcare provider (Bleich et al., 2014).
Furthermore, it contributes towards the expanding literature on the use of IT in health care. They prove that the application of HIE technology, such as EHRs and patient portals, affects patients’ satisfaction levels (Bates et al., 2020). Finally, this theoretisation brings out the dynamism of health care delivery where technology is seen to be progressively essential for enhancing communication and such like while enhancing the quantity and quality of heath care delivery systems..
[bookmark: _Toc54340755][bookmark: _Toc56088034][bookmark: _Toc56088283][bookmark: _Toc65528118]5.10.2	Practical Contribution
The applied significance of this research is especially important for practitioners who are interested in enhancing patient satisfaction. As a result of the research undertaken, several areas that require improvement in the delivery of healthcare were established. First, the study affirms that doctor-patient relations remain critical and show that physicians who adopt high interpersonal communication, perspective taking, and patient-centered care will likely enhance patient satisfaction (Huang et al., 2014). A healthcare institution should focus on communication skills and emotional intelligence training for doctors who would take time to appreciate the patient, the problems he/she is facing, and the kind of treatment the patient requires.
Second, the importance of the nurses and staff in creating patient satisfaction is presented in the study. Since nurse and staff services have a significant influence on patient experience, healthcare organizations should ensure staff receives customer service, empathy, and professionalism (Stefanovska & Ilic, 2023). Perception may largely depend on how a patient interacts with other people in an organization apart from Medical practitioners; thus strengthening those aspects may improve overall perception.
Third, the implications highlighted in the study emphasize the value of steady investments in clinical facilities’ quality. To guarantee that safe care is promoted and delivered, the healthcare facilities should be well maintained, clean and accessible. Rasouli and Zarei (2015) identified that healthcare facilities may improve patient satisfaction and confidence by reinforcing tangible structure and maintaining equipment alive. This may enhance the patient experience and can decrease specific dissatisfaction subthemes concerning the environment.
Last of all, the study points to the need of adopting HIT in healthcare services. Healthcare institutions must integrate and effectively leverage technologies such as EHRs, telemedicine, and patient portals to enhance interprofessional collaboration and give patients increased access to their records. The use of HIT systems can help to optimize care delivery, decrease the risks of adverse events and enhance patient engagement (Bates et al., 2020).
[bookmark: _Toc54340756][bookmark: _Toc56088035][bookmark: _Toc56088284][bookmark: _Toc65528119]5.10.3	Regulatory Policy Contribution
The implications of the findings of this study can be significant to the development of regulatory policies in the care industry. The findings of this research can help policymakers establish appropriate rules that support the adoption of components of patient-centered care within healthcare organizations. Given that the study focused on doctor-patient communication, regulatory bodies should persuade medical schools to incorporate communication and empathy into the certification curriculum.
Furthermore, the analysis of the data obtained in the framework of the present study indicates the need to adjust the regulatory policies that would promote concern with training and personal development of healthcare employees, especially nursing personnel and administrators. Another approach would suggest that certain policies push healthcare providers to promote interpersonal communications, customer-oriented skills, multicultural training programs. Such approaches would contribute to establishing a kinder and more comprehending attitude in healthcare facilities and, thus, better patients’ satisfaction.
In addition, there is a lack of legislation and regulatory policies that would define and advance the requirements for healthcare infrastructure and clinical establishments. Healthcare managers should set standards eligible for healthcare facility to enhance cleanliness, accessibilities, and patient comfort. Further, regulatory agencies should promote the adoption of Health Information Technology (HIT), offer incentives for practice adoption of technologies such as EHRs and telemedicine which help increase the quality of care delivery and patient satisfaction rates (Huang et al., 2014; Bates et al., 2020).
[bookmark: _Toc54340757][bookmark: _Toc56088036][bookmark: _Toc56088285][bookmark: _Toc65528120]5.11	LIMITATION OF THE RESEARCH
The investigation has some limitations, which should be addressed while analyzing its results. First, satisfaction data obtained from outpatient departments may not be generalizable to other departments or other services within the hospital. Also, this study is beneficial for the purpose of further academic research as it was conducted within the time and financial constraints, which are often characteristic of clinical investigations (Wu & Lu, 2018; Grasso et al., 2021). Cross sectional study analysis takes a ‘snapshot’ of certain factors at a given time and can therefore not give a complete picture of the whole population, again this make it hard to determine direct cause and effect relationship. Moreover, differences in language is an issue because translated versions of most of the generic patient satisfaction questionnaires are in English and there is always loss of meaning during translation. Finally, they are a cross-sectional survey from a particular region only, so the results are not likely to be generalized to the entire Saudi population..
[bookmark: _Toc54340760][bookmark: _Toc56088039][bookmark: _Toc56088288][bookmark: _Toc65528123]5.12	RECOMMENDATIONS FOR FUTURE RESEARCH
As a conclusion, despite the significant implications resulting from this study for understanding the factors affecting patient satisfaction in outpatient departments, there are several interesting research opportunities for future investigation of this subject that can improve the comprehension of healthcare service quality and patients’ perceptions in general. Subsequent research should expand patients across a wider array of categories and shouldn’t be limited to outpatient care since the current study is limited to that scope. If the research expands the view to other services such as inpatient, emergency and specialties, they will likely observe differences in the effects attributed by specific hospital department and service type (Wu & Lu, 2018).
In addition, extending this study by conducting the research longitudinally might be relevant in addressing some of the methodological drawbacks of utilizing cross-sectional data. Based on the nature of the concept of patient satisfaction and its changes over time as the result of service improvements and healthcare innovations it would be more appropriate to take a longitudinal approach for research. It could also potentially contribute to creating better cause-and-effect associations – which are challenging to determine within a cross-sectional design (Grasso et al., 2021).
A possible direction of the development of the subsequent studies is to investigate the impact of language and culture on patient satisfaction. Due to the multilingual population in Saudi, it must be valuable to assess how linguistic and cultural factors may or may not bias patient perceptions and satisfaction, when these instruments rely mainly on English. There is a possibility where the researchers could further explore more of how different cultures, behavior, and attitude towards health services differ in the subgroups of Saudi Arabia making patient care understanding more profound (Stefanovska & Ilic, 2023)..
Moreover, there is the possibility to introduce innovative technologies in the healthcare industry: artificial intelligence, machine learning and telemedicine . It would be informative to know how patients themselves regard these developments of healthcare, especially as concerns to the quality of services, interaction and efficient organization of the service delivery. New studies, which focus on patient satisfaction in the context of digital health technologies, may reveal key antecedents of patient participation in and trust of these technologies.
Finally, more geographical generalization of this study in other regions within KSA or other countries would help in the generalization of these factors of patient satisfaction. This would reduce the geographical bias and give information on how overall healthcare system and access to services, socio-economic status of patients and many other practices may affect overall patient satisfaction. As future research enrolling a wider array of patients from various healthcare organizations would be conducted, the studies could present more comparative data that would aid in finding out the best practices and basic methods towards increasing patient satisfaction all over the world.
Altogether, one can point to vast potential for further research to develop the investigation of the patient satisfaction in healthcare centers more profound. Through studying various patient groups, using long-term designs, examining cultural and language aspects, analyzing the use of new technologies, and broadening geographical areas, next-generation studies will greatly advance the call for increasing the quality of and the quality experience in healthcare and related services globally..
[bookmark: _Toc54340761][bookmark: _Toc56088040][bookmark: _Toc56088289][bookmark: _Toc65528124]5.13	CONCLUSION 
This study has identified numerous aspects of OPDs and their association with patients’ satisfaction with doctor services, communication with nurses and other stuff, administrative services, the availability and quality of clinical facilities, and the implementation of Health Information Technology (HIT). The results stress the importance of providing high quality of care, including how providers interact with the patients, as an important driver of patient satisfaction. A direct and positive relationship with patient satisfaction was noted on doctor-patient communication, nurses and staff approach, and the quality of clinical services, giving credence to patient centeredness that is prevalent in many developed health care systems world over.
However, the study also found that processes carrying out registration services had no impact on patient satisfaction as post by other studies that administrative barriers are not determinants of patient satisfaction in the same way as clinical services. Furthermore, the use of HIT systems was also reported to have improved the patient satisfaction thus proving that the incorporation of systems have enhanced the efficiency of the health systems.
Although these studies provide useful and promising results, some of the limits need to be recognized: regional location of participants and cross-sectional research design. The considerations might be addressed in future studies to include the variety of the healthcare contexts, the use of the longitudinal studies and cultural and language differences in patient satisfaction. Broadening research for the effects of new civilizations of healthcare infrastructure like tele-medicine and artificial intelligent interface on patient experience will contribute significantly for the enhanced comprehension of its impacts in the digital era.
In aggregate, this study has given a detailed consideration of the antecedents of patient satisfaction in OPD with actionable suggestions pertinent to healthcare practitioners to deliver better quality, increase patents’ involvement, and utilise technology to address the rising consumer expectations of quality health care services. It also revealed that irrespective of the type of healthcare setting, advanced doctor-patient relationship, well-trained employees, well-equipped and well-designed clinical environment, and organizational promotion of new technology may increase patient satisfaction and overall population health..
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ANNEXURE I: INFORMED CONSENT FOR STUDY PARTICIPATION


ANNEXURE II: STUDY SURVEY PERFORMA
Name of Hospital:  	

Survey	Administration	Site	(Name	of	Outpatient	Clinic):



Section 1: Demographic Information
· Name:  	
· Age:  	
· Gender: Male □	Female □
· Education Level
· Masters or above □
· Bachelors/College degree □
· Secondary School □
· Primary or below □
· First visit to Outpatient in last six months?	No □	Yes □
· Marital Status
· Single □
· Married □
· Widowed/Divorced □
· Average monthly income:  	
· Type of Payment for Treatment:
· Self-finance □
· Insured □
· Mixed self-finance and insurance reimbursement □

Section 2: Satisfaction with Outpatient Services
Please fill in the responses to the questions below. Each question is rated from 1-5, where 1 means you disagree completely with the given statement, whereas 5 means you completely agree with the given statement. All questions in this section are mandatory.



	Outpatient Experience Questionnaire

	Statement
	1	=
Completely disagree
	2	=
Disagree
	3 = Fair
	4 = Agree
	5	=
Completely Agree

	
	
	
	
	
	



	I understand the information I
have been given about my condition.
	
	
	
	
	

	I	am	able	to	follow	the
instructions I have been given.
	
	
	
	
	

	I feel confident in my ability to
manage my condition.
	
	
	
	
	

	I am aware of the digital tools
used in healthcare.
	
	

	I am willing to use digital
health tools in my healthcare.
	
	
	
	
	

	I am aware with the following digital tools.
	Mobile Health Apps
□
	Electronic Health Records
□
	Wearable Devices
□
	Telehealth and Telemedicine
□
	Other □

	I have used digital health tools
in my healthcare.
	
	

	I	am	satisfied	with	my experience using digital health
tools.
	
	
	
	
	

	I believe that digital health
tools can improve the quality of patient care.
	
	
	
	
	

	It	was	easy	to	make	an
appointment at OPD or clinic.
	
	
	
	
	

	I had to wait to see a doctor.
	
	
	
	
	

	The location of the clinic was
convenient for me.
	
	
	
	
	

	The staff were very friendly
and helpful there.
	
	
	
	
	

	
	
	
	
	
	



	The	doctor	was	very
knowledgeable	and experienced.
	
	
	
	
	

	The doctor listened to my
concerns.
	
	
	
	
	

	The doctor provided me with clear	and	understandable
explanations.
	
	
	
	
	

	
	
	
	
	
	

	It was easy to register for an
appointment.
	
	
	
	
	

	I	am	satisfied	with	the
registration services.
	
	
	
	
	

	I	am	satisfied	with	the
physician services.
	
	
	
	
	

	I am satisfied with the nursing
services.
	
	
	
	
	

	I am satisfied with the clinical
facilities.
	
	
	
	
	

	I	am	satisfied	with	the
pharmacy services.
	
	
	
	
	

	Please	indicate	the approximate amount of time you waited from the time you arrived at the clinic to the time
you saw the doctor.
	Less than 15 minutes
	15-25
minutes
	25-35
minutes
	35-45
minutes
	45 minutes or more

	Please	indicate	the approximate amount of time you waited to register for your
appointment.
	Less than 15 minutes
	15-25
minutes
	25-35
minutes
	35-45
minutes
	45 minutes or more



	Please	indicate	the
approximate amount of time you waited to see the nurse.
	Less than 15 minutes
	15-25
minutes
	25-35
minutes
	35-45
minutes
	45 minutes or more

	
	
	
	
	
	

	I believe that the OPD's services and facilities have effective working schedules
and procedures.
	
	

	I believe that HIT systems are
easy to use.
	
	
	
	
	

	The	HIT	systems	save considerable time in patient
care.
	
	
	
	
	

	The HIT systems influence the
quality of care delivered.
	
	
	
	
	








Elements of Patient-centered care


Collaboration and team management


Respect for patient's needs and preferences


Sensitivity to non-medical and spiritual dimensions


Free-flowing, accesible information


Involvement of family and friends


Education and shared knowledge



Patient-centered measures of health system quality


Patient's Experience of Care


Health Outcomes, Satisfaction with Care


Patient's needs, expectations and values


Effective Communication


Respect, Dignity, Emotional Support


Context of Healthcare System


Facility Characteristics and Type of Service


Patient Characteristics



Implementation of Health Information Technology


Increased effectiveness and efficiecny of care


Reduction in prescribing errors, easy prescriptions


Increased patient safety, reduction in medical errors


Increased patient satisfaction


Improved care processes


Improved access to care and preventative care


Sociodemographic factors


Provider-client relationship


Patient Satisfaction


Educational and occupational status


Drug and supply availability


Waiting times and distance


Payment status



Patient-Centered Care


Coordination and integration


Involvement of family and friends


Emotional support


Physical comfort


Information and education


Respect for patients' preferences


Continuity and transition


Acess to care
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