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        Abstract



        
          

          Introduction


          Specialized Professional Programs (SPPs), a subset of Continuing Professional Development (CPD), address crucial skill gaps in healthcare, particularly in specialized areas like pediatric dialysis. The SPP models in pediatric dialysis nursing include competency-based training, modular certification, and residency programs. Designed to enhance clinical skills, these models improve patient outcomes through evidence-based practice. Their relevance in global healthcare systems lies in standardizing care, reducing complications, and supporting nurse retention in complex pediatric nephrology settings. The Saudi SPP differs from the global programs in its simplicity and narrower timeframe for achievement, although it is still under consideration to be more practically evidenced. The way to develop these programs is still being considered.

        


        
          

          Methods


          This study adopted a dual-method approach: a literature review of worldwide SPP frameworks and a case study of Saudi Arabia's Pediatric Dialysis Nursing Competency SPP. Post-course assessments (n=60 participants) examined learner satisfaction, perceived relevance, and knowledge retention. The program featured classroom instruction, clinical rotations, and simulation-based training matched with international standards.

        


        
          

          Results


          Participants indicated great satisfaction (73% strongly agreed, 27% agreed) and recognized relevance to clinical practice (69% strongly agreed, 31% agreed). All participants revealed greater expertise in pediatric dialysis care. The program's organized curriculum and hands-on instruction were appreciated, while practical problems, including pre-reading material distribution, were minor concerns.

        


        
          

          Discussion


          The SPP effectively overcame competency gaps, aligning with Saudi Arabia's healthcare aims. However, reliance on self-reported data and short-term results hindered the ability to analyze long-term consequences on patient care. The study underscores the necessity for longitudinal research and post-training support measures to sustain improvements.

        


        
          

          Conclusion


          SPPs demonstrated significant potential in specialized healthcare education, notably in addressing staff shortages. These techniques can boost SPP scalability and long-term efficacy, complementing Saudi Arabia's Vision 2030 objectives and worldwide healthcare standards.
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      1. INTRODUCTION


      Specialized Professional Programs (SPPs), a focused subset of Continuing Professional Development (CPD), have emerged as key tools for increasing healthcare capabilities in specific clinical sectors such as pediatric dialysis, oncology, and critical care [1, 2]. Globally, SPPs are meant to address exact skill gaps via rigorous, competency-based training, allowing practitioners to perceive innovative medical technology, evidence-based practices, and complicated patient care protocols [3].


      While generic CPD frameworks are well-documented [1-5], the effectiveness of SPPs—particularly in specialized roles and non-Western contexts—remains underexplored. The pediatric dialysis case study presents an example of SPP challenges and achievements, delivering practical lessons for growing such initiatives throughout Saudi Arabia's healthcare system. Through post-training surveys of 60 nurses, the research examines learner satisfaction, knowledge retention, and perceived clinical relevance—key indications of program performance [6].


      Previous findings not only add to the scant literature on SPPs in specific Middle Eastern settings but also assist governmental choices to match SPP design with Vision 2030's healthcare goals. Ultimately, our study emphasizes the transformational potential of SPPs in developing a resilient, highly competent workforce capable of handling the complexity of contemporary medicine [4, 7].


      In Saudi Arabia, the Saudi Commission for Health Specialties (SCFHS) has promoted SPPs to coordinate with national aims of increasing healthcare quality and overcoming significant staff shortages [8]. However, empirical research on SPP implementation and effects inside the Kingdom is scarce.


      This research addresses this gap with a dual-method analysis: a comprehensive literature review synthesizing worldwide SPP frameworks and a case study of Saudi Arabia's Pediatric Dialysis Nursing Competency SPP, the nation's first specialized training pilot. By combining global ideas with localized empirical data, the study analyzes how SPPs overcome competence gaps, increase professional cooperation [2-4], and improve patient outcomes in specialized care contexts.


      
        

        1.1. Continuing Professional Development in a Global Perspective


        The CPD has evolved as a worldwide requirement in healthcare, inspired by rapid developments in medical knowledge, technology, and increased patient expectations [1, 2]. A dynamic and well-equipped staff is increasingly vital for providing safe, evidence-based care and maintaining high-quality healthcare systems [1]. Regulatory organizations, healthcare institutions, and professional groups worldwide consider CPD as a cornerstone of lifelong learning, ensuring practitioners remain skilled at navigating novel clinical circumstances [6].


        The WHO underlines the significance of lifelong learning for healthcare workers, calling for CPD activities that address skill shortages and directly enhance patient outcomes and public health [9, 10]. This approach reflects the WHO's understanding of the ever-changing nature of healthcare, where continual skill renewal is crucial to keeping pace with breakthroughs in medical research.


        Similarly, the World Federation for Medical Education (WFME) has developed frameworks, emphasizing the role of CPD in educating professionals with adaptive abilities, such as critical appraisal of new knowledge and responsiveness to altering healthcare needs [11].


        Globally, CPD increases adaptation and responsiveness among healthcare professionals, allowing them to manage evolving challenges, from technology disruptions to pandemic preparation. By supporting CPD in worldwide best practices, professionals incorporate a larger perspective into their work, combining local realities with global standards [3-5].


        Cross-country partnerships further increase this effect, enabling information sharing and developing innovations that enhance healthcare systems globally. For instance, international conferences, seminars, and digital platforms allow professionals to exchange information, adopt best practices, and acquire cultural competencies required for patient-centered care in an increasingly globalized society [6].


        The Global Forum on Medical Education (GFME) maintains this attitude, underlining the “global nature of contemporary healthcare” and the requirement for medical professionals to upgrade their skills regularly. Engaging in CPD from a global perspective not only develops individual capabilities but also promotes systemic changes [1, 12].


        By using global trends and evidence-based recommendations, healthcare practitioners may address inequities, improve resource allocation, and personalize therapies to varied groups, eventually improving equitable care [13].


        So, establishing CPD within a global context is no longer optional but fundamental. As medical frontiers grow, lifelong learning ensures healthcare professionals stay at the forefront of their areas, capable of providing high-quality care in an interconnected world [14]. This worldwide commitment to CPD not only improves individual practice but also fortifies healthcare systems, paving the way for better patient outcomes and sustained public health gains [15].

      


      
        

        1.2. Continuing Professional Development in the Context of Saudi Arabia


        The CPD exists at the core of Saudi Arabia's aim to develop a globally competitive healthcare workforce, a cornerstone of the Kingdom's Vision 2030 reform plan. Spearheaded by the Saudi Commission for Health Specialties (SCFHS)—the regulatory organization responsible for healthcare certification and professional standards—CPD has been established as an obligatory requirement for license renewal and career development [16-18].


        This strategy guarantees that physicians, nurses, and allied health professionals constantly refine their skills, establishing a culture of lifelong learning that enhances patient care quality and develops the nation's healthcare infrastructure [19].


        The SCFHS offers a holistic approach to CPD, delivering multiple learning modalities adapted to the demands of Saudi Arabia's fast-expanding healthcare scene [20]. Conferences and seminars serve as crucial forums for professionals to connect with global specialists, discuss best practices, and remain updated about developments in sectors such as precision medicine and robotic surgery [21].


        Complementing these are flexible online courses, which allow practitioners in distant locations or demanding positions to upskill at their own pace, guaranteeing equal access to cutting-edge information. Research projects further strengthen CPD by enabling professionals to contribute to scientific developments and critically analyze local methods, tackling real concerns like diabetes prevalence or maternal health inequities [13, 22].


        As regulated by the Saudi Commission for Health Specialties (SCFHS), CPD is mandatory for license renewal, requiring healthcare workers to accumulate a specified number of credit hours through structured educational activities. These include conferences, hands-on workshops, clinical simulations, online modules, and research participation. The push for CPD is deeply rooted, which prioritizes healthcare transformation and workforce capacity building. In nursing, CPD programs target critical areas including pediatric nephrology, infection control, and advanced clinical assessment. Hospitals and academic institutions are collaborating to provide tailored CPD tracks, often linked to career advancement and professional certification [17]. By institutionalizing CPD, Saudi Arabia is not only improving clinical outcomes and patient safety but also fostering a culture of lifelong learning and professional accountability among nurses [19,20].


        Meanwhile, self-directed learning—supported by resources such as the Saudi Digital Library and specialist webinars—empowers individuals to tailor their educational strategies, connecting their progress with both personal objectives and national healthcare priorities [23].


        By incorporating CPD into licensing, the SCFHS has not only standardized competence but also accelerated systemic reforms [24]. Hospitals claim demonstrable advantages, such as fewer hospital-acquired infections and faster recovery periods, ascribed to better clinical skills among personnel [25].

      


      
        

        1.3. Healthcare Specialized Professional Programs (SPPs)


        Specialized Professional Programs (SPPs) in pediatric dialysis nursing are essential in equipping nurses with the advanced knowledge and clinical expertise required to manage children with end-stage renal disease. These programs are offered in various models, including competency-based education, modular training systems, clinical fellowships, and academic-practice partnerships. Competency-based models focus on developing specific technical and critical-thinking skills aligned with pediatric dialysis care [4].


        They emphasize hands-on training and assessment in real-world scenarios, ensuring that nurses can effectively manage dialysis machines, monitor patient vitals, and respond to complications [5]. Modular training systems divide learning into focused units or modules, covering topics such as vascular access management, peritoneal dialysis protocols, and psychosocial aspects of pediatric care. These models offer flexibility and allow for tailored learning paths based on individual or institutional needs [6].


        Clinical fellowships and residency programs provide extended, immersive training within specialized nephrology centers, often incorporating mentorship from experienced pediatric nephrology nurses and physicians. Academic-practice partnerships, seen in countries like the United States and Australia, integrate university-based coursework with clinical rotations in pediatric dialysis units, promoting evidence-based practice and research engagement [9].


        The outcomes of these models include improved clinical competence, enhanced patient safety, and increased job satisfaction among nurses. Moreover, by reducing nurse burnout and turnover, they contribute to more stable and experienced healthcare teams [7-11].


        Internationally, these models have proven effective in strengthening pediatric nephrology care. In Canada and parts of Europe, structured certification and continuing education in pediatric dialysis have been linked to better patient outcomes, including lower infection rates and improved growth metrics in children [3,5]. As healthcare systems strive to improve pediatric dialysis care, adopting and adapting these specialized professional programs is vital for developing a skilled workforce capable of delivering high-quality, patient-centered care in this complex field [3,12].


        As designed to meet the rising need for focused, competency-based training in healthcare, SPPs reflect an innovative development within CPD [26]. Unlike conventional CPD events—such as seminars or conferences covering generally broad subjects—SPPs concentrate on particular skills or knowledge gaps.


        This customized method allows medical professionals to accommodate demanding work schedules and expand knowledge in specific areas. Combining flexibility with thorough training helps SPPs close the gap between broad knowledge and the exact abilities needed in contemporary healthcare delivery [12, 23].


        Their competency-based approach, which stresses mastery of specific skills via an organized curriculum matched with clinical standards, defines SPPs. A pediatric dialysis nursing SPP can include modules on dialysis procedures, pediatric pathophysiology, and ethical issues, so that learners get both theoretical knowledge and practical competence. These approaches also provide flexibility and efficiency as top priority, thus fitting the demanding schedules of medical professionals [4].


        Designed as modular and concise, SPPs allow completion without interfering with clinical duties. While balancing personal and professional obligations, this flexibility guarantees professionals keep current on developments, such as artificial intelligence-driven diagnostics or tailored treatment [27-31].


        Moreover, SPPs provide a complete learning experience by integrating academic education with practical application via case studies, simulations, and clinical rotations [15]. This holistic approach cultivates critical thinking and problem-solving abilities, helping learners to adopt evidence-based methods successfully.


        The advantages of SPPs extend to both individual practitioners and healthcare systems. For professionals, these programs offer focused skill development to address particular practice shortages, chances to upskill in new fields like genomics or robotic surgery, and organized routes for lifetime learning and career promotion.


        Accreditation via SPPs further verifies specific competence, improving trust with employers and patients. For instance, a nurse gaining an SPP certificate in pediatric dialysis displays mastery of specialty abilities, placing them as a trusted resource in their sector. At the systemic level, SPPs contribute to better patient outcomes via greater clinical competence and foster systemic innovation by educating professionals in cutting-edge methods [6, 17].


        While SPPs provide specialized training, they complement rather than replace typical CPD (1). Broader learning routes, such as conferences, remain crucial for networking and keeping updated on multidisciplinary developments. SPPs fill a key gap by providing precision education that is adapted to growing clinical needs [29, 32].


        However, the adoption of SPPs is not without obstacles. Maintaining strong admission and completion criteria is vital to protect the legitimacy of SPP credentials, since decreasing these standards risks diluting program quality. Strategic enrollment management is equally essential to minimize market saturation and guarantee alignment between program output and job market needs.


        Furthermore, continuous assessments and modifications of SPP content are important to accommodate fast technology improvements and regulatory changes, guaranteeing continued relevance and effectiveness [33].

      


      
        

        1.4. The Imperative for Specialization in Healthcare


        The contemporary healthcare landscape is distinguished by a growing need for practitioners with specialized competence, driven by three interconnected factors: rapid medical developments, greater sub-specialization, and evolving regulatory frameworks (2). These dynamics collectively underline the importance of healthcare professionals requesting tailored training and developing their abilities in certain disciplines.


        First, significant breakthroughs in medical technology and research have revolutionized clinical practice, demanding specialized training to leverage these technologies successfully (3). Breakthroughs such as robotic surgical systems, less invasive treatments, and tailored genetic therapies need practitioners to learn not just the technical elements of new equipment but also their incorporation into patient care methods [14, 34].


        For illustration, robotic surgery requires physicians to improve both operational accuracy and decision-making in dynamic operative contexts. Similarly, the growth of precision medicine—tailoring therapies based on genetic profiles—requires competence in reading complicated data and applying it ethically. Without specialized training, healthcare practitioners risk being insufficiently prepared to utilize these advancements, thereby affecting patient outcomes [18].


        Second, the increased complexity of medical diseases has spurred a tendency toward sub-specialization. Fields like cardiology and oncology increasingly comprise specific disciplines such as interventional cardiology, electrophysiology, and immunotherapy. Each sub-specialty involves a sophisticated grasp of unique diseases and treatment techniques. For example, an oncologist working on immunotherapy must traverse the subtleties of immune system regulation, apart from standard chemotherapy techniques [9, 21].


        This granular understanding allows practitioners to provide highly tailored treatments, boosting diagnostic accuracy, treatment success, and patient survival rates. Sub-specialization, therefore, indicates a reaction to the sophisticated needs of contemporary medicine, where depth of knowledge is as vital as breadth.


        Third, the healthcare regulatory environment is in continual motion, with developing standards aimed at boosting patient safety and treatment quality (4). Regulatory agencies such as the FDA and CMS constantly revise procedures for clinical trials, data protection, and quality reporting [22, 35].


        Compliance with standards like the Health Insurance Portability and Accountability Act (HIPAA) demands particular skills to handle sensitive patient data securely [5, 6]. Specialized training helps professionals stay current with these developments, lowering compliance risks and encouraging ethical behaviors. For instance, an expert in clinical research must comprehend developing trial design requirements to assure regulatory compliance while improving medical knowledge [36].

      

    


    
      

      2. METHODS


      
        

        2.1. Historical Context and Development of the Saudi Program for Specialization (SPP)


        SPP was created in 2018 by the Saudi Commission for Health Specialties (SCFHS) to meet the Kingdom's increasing demand for highly qualified healthcare personnel. This project emerged against the background of Saudi Arabia's Vision 2030, which promotes healthcare workforce development as a cornerstone of systemic transformation. Recognizing that specialized competence is crucial to increasing care quality and patient outcomes, the SCFHS performed a detailed feasibility study to explore the potential effect of competency-based training programs suited to Saudi Arabia's healthcare needs Table 1.


        
          Table 1 Timeline for establishing the SPP .


          
            
              
                	Early 2018

                	March 11, 2019

                	Mar. 11-14, 2019

                	2019-2020

                	February 8, 2021
              

            

            
              
                	Discussion started with SCFHS.

                	First certificate approved from SCFHS- Nursing Competency Certification in Pediatric Dialysis

                	First pilot program- Nursing Competency Certification in Pediatric Dialysis

                	Total batch of programs conducted: 25

                	First announcement in KFMC Insider
              

            
          


        

      


      
        

        2.2. Training Procedures


        The current program comprises training on dialysis techniques, and scenario simulations accompanied by debriefings during and subsequent to the simulations. A rubric is a clear collection of criteria and standards utilised for evaluating a learner's competence, skills, abilities, and assignments. In medical and nursing education, there has been an increasing emphasis on the utilisation of rubrics, as they facilitate learners in becoming reflective evaluators of both their own work and that of others, while also alleviating the instructional burden on educators.


        Following extensive talks with healthcare specialists, academic institutions, and stakeholders, the SCFHS officially approved the SPP and assigned its implementation to the SCFHS Continuing Professional Development and Accreditation (CPDA) executive administration. This specialist committee was responsible for monitoring the program's design, implementation, and long-term management. A multidisciplinary team of specialists was assembled to develop the SPP framework, relying on worldwide best practices and benchmarking against top global training models. The team meticulously examined Saudi Arabia's healthcare sector demands, assuring consistency with both local priorities—such as eliminating workforce shortages in essential specialties and worldwide standards for specialized education.


        The resultant SPP framework included rigorous curriculum design, accreditation standards, and competence criteria. Curricula were intended to equip trainees with advanced academic knowledge, hands-on clinical skills, and ethical decision-making abilities particular to their specializations. For instance, curricula in pediatric dialysis incorporated courses on developing dialysis technology, pediatric pathophysiology, and patient-family communication techniques. To sustain excellence, the SCFHS-CPDA built rigorous quality assurance procedures, including periodical reviews of residency programs, faculty training efforts, and structured feedback loops, including trainees and mentors. These strategies maintained constant progress and conformity to the highest educational standards.


        The SPP's introduction represented a significant milestone in Saudi Arabia's healthcare education sector. By offering a defined road for specialization, the program has enabled practitioners to manage complicated clinical issues, decrease dependency on expatriate knowledge, and enhance the overall quality of care. Its effectiveness is reflected in indicators such as better patient outcomes in pilot specialties and high participant satisfaction ratings.


        So, the SPP illustrates Saudi Arabia's commitment to establishing a world-class healthcare workforce via planned, evidence-based education reforms. By bridging capability gaps and developing specialization, the program has become a catalyst for advancing both individual careers and national healthcare goals.

      


      
        

        2.3. Study Design


        This research adopted a mixed-methods strategy, incorporating a case study of the Pediatric Dialysis Nursing Competency Specialized Professional Program (SPP) with quantitative and qualitative assessments. The study used post-course evaluations, learner satisfaction surveys, and thematic analysis of open-ended comments to evaluate the program's efficacy in strengthening clinical competence and addressing workforce needs in pediatric dialysis care. The research was performed over two years, from March 2019 to February 2021.

      


      
        

        2.4. Setting and Participants


        A random sampling technique was used to choose the eligible participants for this study. Using G Power sample size calculator from a total of 213 nurses who are working in dialysis units, the total sample size was about 60 participants with 5% error margin.


        The pilot study was carried out at King Fahad Medical City (KFMC) in Riyadh, Saudi Arabia, a tertiary care institution recognized for its outstanding pediatric nephrology services.


        The pilot testing showed that the survey items and the program's content had a high competency and revealed a great validity to the respondent.


        Participants included 60 healthcare professionals (59 females, 1 male) from Saudi Arabia and Bahrain. The inclusion criteria of this study participants were all healthcare professionals who have previous experience in nephrology and pediatric care, as well as their expertise in dialysis, with all clinical and medical professionalism. The academic qualifications were also considered as one of the critical eligibility criteria of having more than 5 years' experience in the hemodialysis approach among cases.

      


      
        

        2.5. Ethical Considerations


        This study was conducted in complete compliance with the ethical guidelines specified in the Declaration of Helsinki for medical research involving human subjects. Ethical approval was acquired from the Saudi Commission for Health Specialties (SCFHS) Ethics Review Board, and all subjects provided written informed consent. (IRB Registration Number with KACST, KSA: H‐ 01‐ R‐012)

      


      
        

        2.6. Sample Size


        A total of 60 medical professionals from Saudi Arabia and Bahrain were included in the study. The restricted number of participants in this study was due to the specified eligibility criteria for professional selection.


        They were selected through institutional nomination based on their nursing qualifications, commitment to specialized practice, and previous expertise in nephrology and pediatric care. The sample size is consistent with similar competency-based training assessments in healthcare education [32], even though formal power calculations were not performed, given that this program is a pilot.

      


      
        

        2.7. Program Description


        The Pediatric Dialysis Nursing Competency SPP was an 8-week competency-based training program. This short program was due to the engagement of these participants in their work disciplines, and we tried not to occupy them with a long period of study. It was structured into three major components:


        Classroom Instruction: Covered theoretical foundations, including dialysis modalities (hemodialysis, peritoneal dialysis), pediatric pathophysiology, medication management, and ethical decision-making.


        Clinical Rotations: Supervised hands-on training in KFMC's pediatric dialysis unit, focused on real-world application of techniques, family-centered communication, and emergency management.


        Simulation-Based Training: Utilized high-fidelity manikins and scenario-based exercises to simulate complications such as dialysis device malfunctions and hypotensive episodes.


        The curriculum was designed via a comprehensive needs assessment aligned with international standards from organizations such as the American Nephrology Nurses Association (ANNA) and modified to meet gaps found in Saudi Arabia's pediatric dialysis care landscape. Competencies were matched to learning objectives, ensuring agreement with clinical practice standards.

      


      
        

        2.8. Data Collection


        Data gathering strategies concentrate on both primary and secondary outcomes. Primary outcomes were examined by post-training competency evaluations, which included Likert scale surveys and clinical simulation performance indicators. Secondary outcomes involved thematic analysis of open-ended participant feedback and six-month follow-up practice audits; however, the latter was limited to 40% of the cohort due to logistical restrictions.

      


      
        

        2.9. Statistical Analysis


        Statistical analysis focused on descriptive statistics, including frequencies and percentages. SPSS software was used to summarize participation characteristics and survey replies. Given the pilot nature of the study, no inferential statistical tests were employed, stressing instead a descriptive and exploratory approach to the data.

      

    


    
      

      3. RESULTS


      About 141 healthcare professionals were recruited according to the previous eligibility criteria to participate in this study, about 62 responded correctly and were willing to share and participate effectively. The random sampling technique was used, as mentioned, to alleviate the bias degree, but all of the recruited were from the dialysis department.


      All sixty participants responded to the survey after performing the SPP. All of these participants were Saudi, and their mean age was 32.4 9.5 years old. Regarding their experience level, most of them have experience of more than 5 years (n=41). And all of them had previously had training sessions about hemodialysis. Most of these nurses were junior staff nurses (n=44) and none of them was a leader or non-clinical working nurse (Table 2).


      The Pediatric Dialysis Nursing Competency Specialized Professional Program (SPP) was provided across nine cohorts, including 59 females (98.3%) and 1 male (1.7%) participant. Participants represented different locations in Saudi Arabia, with four nurses (6.7%) from Bahrain. Post-course questionnaires indicated extremely favorable perceptions of the curriculum (Table 3). A total of 73.3% of participants (n=44) strongly agreed they were satisfied


      
        Table 2 The demographic characteristics among participants (n=60).


        
          
            
              	Character

              	Frequency (n)

              	Percentgae (%)
            

          

          
            
              	Level of experience

              	

              	
            


            
              	>5 years

              	12

              	20.00
            


            
              	5-10 years

              	41

              	68.33
            


            
              	More than 10 years

              	7

              	11.67
            


            
              	Roles

              	

              	
            


            
              	Staff nurses

              	44

              	73.33
            


            
              	Senior nurses

              	15

              	25.00
            


            
              	Incharge nurses

              	1

              	1.67
            

          
        


      


      with the training, and 26.7% (n=16) agreed. Similarly, 61.7% (n=37) strongly agreed that the training material was directly relevant to their clinical practice, with 33.3% (n=20) agreeing. Notably, no participants reported disagreement or severe disagreement with any survey responses, showing satisfaction with the program's concept and implementation.


      Regarding the program's aims and objectives, 95% (n=57) considered the goals clear, with 61.7% (n=37) strongly agreeing. Additionally, 86.7% (n=52) acknowledged compatibility between the training goals and their professional demands. In terms of content quality, 95% (n=57) confirmed the curriculum was evidence-based and up-to-date, with 68.3% (n=41) strongly agreeing. Pre-reading materials were judged as valuable by 95% (n=57); however, a small minority (6.7%, n=4) identified logistical issues, such as the time of material distribution.


      The effectiveness of speakers and instructional strategies gained widespread appreciation. All participants (100%) praised instructors' communication abilities, with 70% (n=42) strongly believing they maintained effective engagement. Teaching strategies, especially case-based simulations, were regarded as acceptable by 95% (n=57), and 95% (n=57) found instructors competent and well-prepared. The program's organization also achieved good evaluations, with 95% (n=57) characterizing it as well-structured, and 75% (n=45) strongly agreeing. Furthermore, 86.7% (n=52) affirmed that the program fulfilled their expectations, and 78.3% (n=47) strongly agreed that they would suggest it to colleagues.


      A startling 86.7% (n=52) strongly felt the training fulfilled its learning aims, with all participants (100%) reporting enhanced competence in pediatric dialysis care. Qualitative evaluations emphasized the direct application of skills, such as managing dialysis complications and family communication strategies. Participants expressed problems in incorporating new procedures into fast-paced clinical situations but stressed greater confidence in emergencies post-training. Neutral reactions were minimal (1.7–6.7%), mostly related to logistical details rather than program content.


      The findings revealed excellent satisfaction and perceived relevance among participants, with complete agreement on the program's success in resolving competency gaps. The rigorous assessment system, integrating quantitative measurements and qualitative insights, showed the SPP's efficacy in increasing specialized nursing abilities crucial to pediatric dialysis care. The lack of negative feedback and the high percentages of intent to apply learned skills underline the program's potential to enhance clinical practice and patient outcomes.


      
        Table 3 Overall statistics of nursing competency certification in pediatric dialysis.


        
          
            
              	Items to be Evaluated

              	Strongly Disagree

              	Disagree

              	Neutral

              	Agree

              	Strongly Agree
            

          

          
            
              	Goal and Objectives
            


            
              	The aim of the training was clear

              	0

              0%

              	0

              0%

              	3

              5.00%

              	20

              33.33%

              	37

              61.67%
            


            
              	The program objectives were aligned with participant needs.

              	0

              0%

              	0

              0%

              	5

              8.33%

              	17

              28.33%

              	38

              63.33%
            


            
              	Content
            


            
              	Consistent with stated objectives

              	0

              0%

              	0

              0%

              	3

              5.00%

              	20

              33.33%

              	37

              61.67%
            


            
              	The program was up-to-date and evidence-based.

              	0

              0%

              	0

              0%

              	4

              6.67%

              	15

              25.00%

              	41

              68.33%
            


            
              	Relevant to clinical practice

              	0

              0%

              	0

              0%

              	3

              5.00%

              	20

              33.33%

              	37

              61.67%
            


            
              	The pre-reading materials were distributed before the activity.

              	0

              0%

              	0

              0%

              	4

              6.67%

              	20

              33.33%

              	35

              58.33%
            


            
              	Pre-reading material was useful/beneficial.

              	0

              0%

              	0

              0%

              	2

              3.33%

              	20

              33.33%

              	38

              63.33%
            


            
              	Speakers
            


            
              	Maintained effective communication with the learners

              	0

              0%

              	0

              0%

              	0

              0%

              	18

              30.00%

              	42

              70.00%
            


            
              	Knowledgeable about the subject and well prepared

              	0

              0%

              	0

              0%

              	1

              1.67%

              	14

              23.33%

              	45

              75.00%
            


            
              	Teaching methods & aids were appropriate for the trainees.

              	0

              0%

              	0

              0%

              	1

              1.67%

              	21

              35.00%

              	38

              63.33%
            


            
              	A variety of teaching strategies are used.

              	0

              0%

              	0

              0%

              	0

              0%

              	21

              35.00%

              	38

              63.33%
            


            
              	Able to relate the topic to clinical practice

              	0

              0%

              	0

              0%

              	0

              0%

              	19

              31.67%

              	41

              68.33%
            


            
              	Facilitated a positive teaching-learning environment

              	0

              0%

              	0

              0%

              	1

              1.67%

              	20

              33.33%

              	39

              65.00%
            


            
              	Able to respond appropriately to the questions

              	0

              0%

              	0

              0%

              	2

              3.33%

              	21

              35.00%

              	37

              61.67%
            


            
              	Followed the timetable schedule

              	0

              0%

              	0

              0%

              	1

              1.67%

              	22

              36.67%

              	37

              61.67%
            


            
              	Overall Rating
            


            
              	The training program was well organized.

              	0

              0%

              	0

              0%

              	2

              3.33%

              	13

              21.67%

              	45

              75.00%
            


            
              	The educational activity met trainees' expectations.

              	0

              0%

              	0

              0%

              	1

              1.67%

              	14

              23.33%

              	45

              75.00%
            


            
              	I am satisfied with the training program.

              	0

              0%

              	0

              0%

              	0

              0%

              	16

              26.67%

              	44

              73.33%
            


            
              	I would recommend this training program to my colleagues.

              	0

              0%

              	0

              0%

              	0

              0%

              	13

              21.67%

              	47

              78.33%
            


            
              	The training program achieved the expected learning outcomes.

              	0

              0%

              	0

              0%

              	0

              0%

              	8

              13.33%

              	52

              86.67%
            

          
        


      


      
        Table 4 The theme and subthemes observed in this post-program interview.


        
          
            
              	Themes

              	Subthemes

              	Responses (n)
            

          

          
            
              	Knowledge

              	Teaching and learning

              	14
            


            
              	Practical skills

              	8
            


            
              	Relevance

              	Program evidence-based strategies

              	12
            


            
              	Consistency with instructions

              	7
            

          
        


      


      
        

        3.1. Secondary Outcome Assessment


        The thematic analysis for the secondary outcomes was also reported. It has been noted that only 40% of participants responded to the open-ended questions' part because of logistical reasons, their engagement, and not inability to discuss and interview with a long-term was the main limitation to restricted this second part to only 40% of these healthcare professionals.


        There are two main themes extracted through the opend-ended interviewing as shown with their subthemes in the following Table 4.


        
          

          3.1.1. Theme 1: Knowledge


          The knowledge among healthcare professionals about pediatric hemodialysis was very shining after the program achievement. The first subtheme was their teaching and learning how to use the dialysis apparatus. Respondents 1,2,5,6, and 9 said ” We are effectively using Mahoaker and follow up patients very well, especially after learning from your program. The second subtheme was their practical skills, it has been reported by all respondents that ”The dialysis is not very complicated, but it needs to be keen with your patient as they cannot withstand all the time without being bored “.

        


        
          

          3.1.2. Theme 2: Relevance


          The participants' relevance to the program aims and achievements was very illustrated. The first subtheme was to make and affirm the program's evidence-based strategies as the first three respondents (5, 14, and 12) said that ”This program enhances our awareness about the importance of good clinical practice and encourages us to then work in higher locations at a professional level . The second subtheme was the consistency with instructions as all respondents except for respondent 23 said ” It is a must to comply with the SOPs of the apparatus and get a regular contact with the clinical pharmacists and nephrology doctors all the time.

        

      

    


    
      

      4. DISCUSSION


      The findings of this research underline the great potential of SPPs in addressing critical competence gaps within healthcare education, notably in specialized sectors such as pediatric dialysis nursing. The Pediatric Dialysis Nursing competence SPP showed remarkable effectiveness, with 86.7% of participants strongly agreeing that the program fulfilled its learning objectives, and 100% reporting enhanced clinical competence. These findings correspond with worldwide data supporting competency-based training as a cornerstone for boosting healthcare quality, especially in settings requiring rapid adaptation to technology and clinical improvements [37, 38]. The program's success can be attributed to its rigorous alignment with international standards, hands-on simulation training, and a curriculum tailored to address localized workforce shortages—a model that resonates with Saudi Arabia's Vision 2030 goals of healthcare excellence and workforce empowerment.


      A significant strength of the program was its ability to encourage fast clinical practice changes. Over 74% of participants stated a desire to adopt new skills post-training, highlighting the curriculum's applicability to real-world challenges, such as managing dialysis complications and enhancing family communication. This aligns with research stressing that active learning methodologies, particularly case-based simulations, promote information retention and clinical confidence [32, 39,40]. However, the 16.6% of participants requesting extra resources before implementation underscores the need for post-training support mechanisms, such as mentoring networks or digital refresher courses, to maintain the long-term effect.


      Despite these positive effects, the study's reliance on self-reported data and short-term assessment limited its power to correlate training to patient outcomes effectively. While high satisfaction ratings and self-assessed competence increases are encouraging, longitudinal studies monitoring measures such as lower hospitalization rates or better patient survival are required to demonstrate the program's systemic effect. Furthermore, the homogeneity of the sample (98.3% female) and geographical emphasis may impair generalizability, demanding replication in varied demographic and clinical situations.


      
        

        4.1. Addressing Risks and Ensuring Sustainability


        The introduction of SPPs includes inherent risks that require smart mitigation. First, the possibility of quality dilution—through decreased admission requirements or exaggerated cohort sizes—could affect the program's credibility. To avoid this, adherence to stringent certification protocols, as defined by the Saudi Commission for Health Specialties (SCFHS), is crucial. Regular assessments of trainer credentials and learner performance may assure consistency, while restrictions on participant numbers per cohort can preserve tailored training.


        Second, market oversaturation creates a difficulty if SPP graduates surpass specialty-specific job opportunities. A dynamic needs assessment system, informed by healthcare labor market developments, may connect program outputs with workforce demands. For instance, extending SPPs into developing fields like telemedicine or geriatric care might balance supply with growing requirements.


        Third, devaluation of credentials may develop if completion standards are compromised. Maintaining stringent assessment protocols, including Objective Structured Clinical Examinations (OSCEs) and peer-reviewed competence ratings, maintains the SPP's reputation. Additionally, developing collaborations with organizations to accept SPP credentials as marks of competence may boost graduate employability and trust.

      

    


    
      

      5. STUDY LIMITATIONS


      The study evaluated the effectiveness of SPPs in pediatric dialysis nursing but has certain limitations. It relied on self-reported data, which introduces potential response bias. The evaluation only captured immediate post-training impacts but did not examine long-term retention of skills or the effect on patient care. The sample is homogeneous, with 98.3% female participants and recruited from a single tertiary hospital, which may restrict generalizability to other demographics or healthcare settings. The lack of a control group and logistical restrictions further contribute to the uncertainty in the causal attribution of competence improvements.


      
        

        5.1. Theoretical and Practical Implications


        Theoretically, this research emphasizes the relevance of competency-based education in bridging the gap between theoretical knowledge and clinical practice. Practically, the initiative provides a reproducible template for healthcare systems internationally, especially in places suffering from workforce shortages and rapid medical developments.

      

    


    
      

      CONCLUSION AND RECOMMENDATIONS


      High participant satisfaction and self-reported competence gains in pediatric dialysis care are indicators that competency-based SPPs may effectively address clinical skill deficiencies in specialized healthcare settings. The results show how SPPs can improve specialized training in non-Western contexts, which is in line with Saudi Arabia's Vision 2030 workforce development goals. The dependence on self-reported, short-term results, however, emphasizes the necessity of longitudinal studies to evaluate long-term effects on patient care and clinical practice. Future SPP implementations should have strong mentorship programs and dynamic curriculum updates catered to changing healthcare needs in order to optimize scalability.

    

  


  
    
      

      AUTHORS' CONTRIBUTIONS


      The authors confirm contribution to the paper as follows: M.A.: Study conception and design; A.A., S.A.: Data collection; M.A., L.A.: Analysis and interpretation of results; draft manuscript: All authors. All authors reviewed the results and approved the final version of the manuscript.

    


    
      LIST OF ABBREVIATIONS


      
        
          
            	

            	
          


          
            	SPPs

            	= Specialized Professional Programs
          


          
            	CPD

            	= Continuing Professional Development
          


          
            	SCFHS

            	= Saudi Commission for Health Specialties
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