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Abstract 
 

Continuous professional development (CPD) is an essential strategy for enhancing 

healthcare professionals’ competencies and improving the quality of healthcare 

services. This study examined the impact of CPD programs on employee performance 

key performance indicators (KPIs) in emergency-ready primary health centers in Riyadh, 

Saudi Arabia. The study focused on three major CPD domains: medication safety and 

management, infection control and prevention, and disaster and mass casualty incident 

preparedness. A quantitative cross-sectional research design was employed to collect 

data from healthcare professionals working in selected primary health centers. Data 

were analyzed using descriptive statistics, correlation analysis, ANOVA, and 

independent sample t-tests to examine the relationships between CPD participation and 

employee performance indicators across demographic characteristics. The results 

indicated high levels of perceived impact of CPD programs across all examined 

domains. Medication safety and management training demonstrated strong 

improvements in participants’ clinical competencies, while infection control and 

prevention training significantly enhanced healthcare professionals’ awareness and 

adherence to safety protocols. Disaster and mass casualty incident training also showed 

a significant contribution to improving emergency preparedness among healthcare 

workers. Statistical analysis further revealed significant differences in perceptions of 

CPD effectiveness across gender and selected demographic variables. Overall, the 

findings highlight the critical role of continuous professional development in 

strengthening healthcare professionals’ skills, improving patient safety practices, and 

enhancing emergency preparedness within primary healthcare settings. These results 

emphasize the importance of sustained investment in CPD initiatives to support 

workforce development and improve healthcare system performance.  
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1. Introduction 

Continuous professional development (CPD) has become a fundamental element in modern healthcare systems, 

as it enables healthcare professionals to maintain and enhance their clinical competencies, adapt to evolving 

medical knowledge, and deliver high-quality patient care. Healthcare environments are characterized by rapid 

technological advancements, complex clinical procedures, and increasing expectations for patient safety and 

service quality. In such contexts, CPD programs provide structured learning opportunities that allow healthcare 

workers to continuously update their knowledge, develop new clinical skills, and improve professional 

performance in response to changing healthcare demands. Evidence indicates that effective CPD initiatives can 

significantly improve healthcare professionals’ performance and lead to better patient outcomes, highlighting the 

importance of ongoing education and training within healthcare organizations (Samuel et al., 2021). Healthcare 

employee performance is commonly assessed through key performance indicators (KPIs), which measure 

important aspects of service delivery, including clinical effectiveness, patient safety, compliance with medical 

protocols, and overall operational efficiency. KPIs are widely used in healthcare institutions to monitor workforce 

productivity and evaluate the quality of services provided to patients. The integration of training and professional 

development initiatives within healthcare systems has been shown to contribute to improved employee 

performance and organizational effectiveness. Training programs can enhance healthcare workers’ competencies, 

reduce workplace errors, and improve their ability to manage clinical responsibilities efficiently (Krijgsheld et al., 

2022). Similarly, employee training has been associated with improved job performance and reduced workplace 

stress, further emphasizing the importance of investing in continuous professional development within healthcare 

organizations (Ertan & Şeşen, 2022). 

Continuous professional development is particularly critical in healthcare settings that require high levels of 

readiness and rapid response, such as emergency-ready primary health centers. These healthcare facilities serve as 

frontline institutions responsible for managing urgent medical cases, stabilizing patients, and providing immediate 

healthcare services before referral to specialized hospitals when necessary. In such environments, healthcare 

professionals must possess advanced competencies in medication safety, infection prevention, and emergency 

preparedness in order to ensure effective clinical response and maintain patient safety standards. Educational 

interventions and professional training programs have been shown to improve medication safety practices among 

healthcare providers, reducing the likelihood of medication errors and improving clinical decision-making 

processes (Jaam et al., 2021). Similarly, structured infection control training programs have demonstrated 

significant effectiveness in improving healthcare workers’ compliance with infection prevention protocols, thereby 

reducing the risk of healthcare-associated infections (Alanazi & Alanazi, 2024) Another critical dimension of CPD 

in healthcare involves disaster preparedness and emergency response training. Healthcare professionals working 

in emergency-ready facilities must be prepared to respond effectively to mass casualty incidents, pandemics, and 

other large-scale emergencies. Training programs focused on disaster management and emergency preparedness 

have been found to enhance healthcare workers’ knowledge, skills, and confidence in managing critical situations. 

Such programs strengthen healthcare system resilience by ensuring that healthcare staff are equipped with the 

competencies required to respond effectively to public health emergencies and large-scale crises (Biswas et al., 

2022). These training initiatives also support the broader goal of improving healthcare system readiness and 

ensuring continuity of care during emergencies. 

In Saudi Arabia, the healthcare sector has undergone substantial development in recent years, with increasing 

emphasis on healthcare quality, patient safety, and workforce development. National healthcare transformation 

initiatives have highlighted the importance of strengthening the competencies of healthcare professionals through 

continuous education and training programs. Efforts to enhance CPD programs are closely aligned with national 

healthcare goals aimed at improving service quality, expanding healthcare capacity, and supporting the 

professional development of healthcare workers across the country (McMahon et al., 2024). Primary health care 

facilities play a crucial role in the Saudi healthcare system by providing accessible medical services to communities 

and supporting emergency care delivery. Strengthening the competencies of healthcare professionals working in 

these facilities is therefore essential for improving healthcare system performance and patient outcomes (Al Saffer 

et al., 2021). Despite the growing emphasis on professional development within healthcare systems, limited 

empirical evidence exists regarding the impact of continuous professional development on employee performance 

indicators within emergency-ready primary health centers. Understanding how CPD programs influence healthcare 

workers’ performance is important for guiding training investments, improving workforce productivity, and 

strengthening healthcare service delivery. Therefore, this study aims to evaluate the impact of continuous 

professional development on employee performance KPIs in emergency-ready primary health centers in Riyadh, 

Saudi Arabia. The study focuses specifically on key areas of professional training, including medication safety, 

infection control practices, and disaster preparedness, in order to examine how these CPD domains contribute to 

improved healthcare employee performance and organizational effectiveness. 
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2. Literature Review 

2.1 Theoretical Discussion 

Continuous professional development (CPD) is widely recognized as a key mechanism for improving the 

competencies, knowledge, and performance of healthcare professionals. In healthcare organizations, CPD refers 

to structured learning activities that enable professionals to maintain clinical competence, update their knowledge, 

and enhance their professional skills throughout their careers. These learning activities may include formal training 

programs, workshops, simulation exercises, and continuing education courses designed to support professional 

growth and improve healthcare service delivery. Research evidence suggests that CPD contributes significantly to 

improving healthcare professionals’ performance and patient outcomes by enhancing clinical competence and 

promoting evidence-based practice (Samuel et al., 2021). As healthcare systems become increasingly complex, 

continuous training has become essential for ensuring that healthcare professionals remain capable of responding 

to evolving clinical challenges and technological developments. From a theoretical perspective, CPD can be 

explained through human capital theory, which emphasizes the role of education and training in improving 

employees’ productivity and performance. According to this perspective, investment in professional training 

enhances the skills and capabilities of employees, thereby increasing their effectiveness and contribution to 

organizational outcomes. In healthcare organizations, training programs are particularly important because clinical 

errors and operational inefficiencies can have significant consequences for patient safety and healthcare quality. 

Studies have shown that employee training and development initiatives contribute positively to job performance, 

reduce workplace stress, and improve organizational outcomes in healthcare institutions (Ertan & Şeşen, 2022). 

Similarly, systematic evidence indicates that professional training improves healthcare workers’ clinical 

competence and strengthens their ability to perform complex healthcare tasks effectively (Krijgsheld et al., 2022). 

Another important theoretical perspective relevant to CPD in healthcare is competency-based professional 

development, which emphasizes the development of specific clinical competencies required for safe and effective 

healthcare delivery. In this context, CPD programs are designed to strengthen healthcare professionals’ 

competencies in critical areas such as medication safety, infection control, and emergency preparedness. 

Medication safety training is particularly important because medication errors represent a significant risk to patient 

safety. Educational interventions aimed at improving medication administration practices have been shown to 

reduce medication errors and enhance healthcare professionals’ knowledge of safe medication management (Jaam 

et al., 2021). Similarly, training programs focusing on medication safety competencies help healthcare workers 

deliver safer and more effective patient care (Aghabarary et al., 2025). Infection control is another critical area 

where continuous professional training plays a vital role in improving healthcare performance. Healthcare-

associated infections remain a major challenge for healthcare systems worldwide, and healthcare workers’ 

compliance with infection prevention protocols is essential for reducing these risks. Training programs designed 

to enhance infection control knowledge and practices have been shown to significantly improve healthcare 

workers’ adherence to infection prevention measures and promote safer clinical environments (Alanazi & Alanazi, 

2024). Educational interventions in infection control also support broader healthcare quality improvement 

initiatives by strengthening patient safety practices and reducing the spread of infectious diseases within healthcare 

facilities (Koota et al., 2024). 

Disaster preparedness and emergency response training represent another essential dimension of CPD in 

healthcare. Healthcare professionals working in emergency-ready facilities must possess the necessary knowledge 

and skills to respond effectively to mass casualty incidents, public health emergencies, and disaster situations. 

Training programs focused on disaster preparedness have been shown to enhance healthcare workers’ readiness, 

improve their ability to manage emergency situations, and strengthen healthcare system resilience during crises 

(Biswas et al., 2022). Educational programs designed to improve disaster preparedness competencies can 

significantly enhance healthcare professionals’ knowledge, skills, and personal readiness for responding to large-

scale emergencies (Sa’d & Malak, 2025). These findings highlight the importance of continuous professional 

development in preparing healthcare workers to manage complex clinical situations and maintain healthcare 

system performance under challenging conditions. Within healthcare organizations, improved professional 

competencies resulting from CPD are expected to translate into enhanced employee performance and improved 

healthcare outcomes. Healthcare institutions increasingly rely on key performance indicators (KPIs) to measure 

employee performance, monitor service quality, and evaluate healthcare system effectiveness. KPIs provide 

measurable indicators that reflect the quality of healthcare services, clinical efficiency, and adherence to safety 

standards. Performance measurement systems based on KPIs enable healthcare organizations to assess workforce 

productivity and identify areas requiring improvement (Gartner & Lemaire, 2022). Training and development 

initiatives have been shown to improve healthcare service quality and enhance employees’ ability to meet 

performance standards established by healthcare institutions (Alharbi & Aloyuni, 2023). Therefore, continuous 

professional development is expected to play a critical role in strengthening healthcare workforce performance and 

improving the quality of healthcare services delivered in emergency-ready primary health centers. 
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2.2 Hypotheses Development 

Continuous professional development plays an essential role in improving healthcare workforce competencies and 

strengthening healthcare system performance. Training programs allow healthcare professionals to update their 

clinical knowledge, enhance their professional skills, and adopt best practices that improve patient safety and 

healthcare quality. Evidence indicates that structured CPD initiatives contribute significantly to healthcare 

professionals’ performance improvement and positively influence patient care outcomes by strengthening clinical 

competence and supporting evidence-based practice implementation (Samuel et al., 2021). Healthcare 

organizations therefore increasingly invest in professional training programs as a strategic mechanism for 

improving workforce performance and maintaining high standards of healthcare service delivery (Shiri et al., 

2023) . 

Medication safety and management training is one of the most critical components of CPD in healthcare settings. 

Medication errors remain a major patient safety concern globally, often resulting from inadequate knowledge, poor 

communication, or insufficient training among healthcare professionals. Professional development programs that 

focus on medication safety provide healthcare workers with updated knowledge regarding medication 

administration procedures, drug interactions, and error prevention strategies. Educational interventions have been 

shown to significantly improve healthcare professionals’ competencies in safe medication practices and reduce 

medication errors in clinical settings (Jaam et al., 2021). Furthermore, competency-based training programs 

enhance healthcare professionals’ ability to apply safe medication administration practices, thereby improving 

clinical performance and patient safety outcomes (Aghabarary et al., 2025). Consequently, professional 

development initiatives focusing on medication safety are expected to contribute positively to employee 

performance outcomes . 

H1: Medication safety and management training has a significant positive effect on employee performance KPIs 

in emergency-ready primary health centers. 

Infection prevention and control training represents another important area of continuous professional development 

in healthcare organizations. Healthcare-associated infections pose a serious risk to patient safety and healthcare 

quality worldwide. Effective infection control practices require healthcare professionals to maintain up-to-date 

knowledge of infection prevention guidelines and adhere to standardized safety protocols in clinical practice. 

Continuous professional training programs focusing on infection control aim to enhance healthcare workers’ 

awareness, knowledge, and compliance with infection prevention measures. Research indicates that educational 

interventions significantly improve healthcare professionals’ compliance with infection control practices and 

contribute to reducing healthcare-associated infections (Alanazi & Alanazi, 2024). In addition, systematic reviews 

have demonstrated that professional training programs strengthen infection prevention practices and improve 

patient safety outcomes within healthcare organizations (Koota et al., 2024). Therefore, infection control training 

is expected to positively influence employee performance within healthcare facilities. 

H2: Infection control and prevention training has a significant positive effect on employee performance KPIs in 

emergency-ready primary health centers . 

Emergency preparedness and disaster management training constitute another critical component of healthcare 

professional development, particularly in emergency-ready healthcare facilities. Healthcare professionals working 

in primary health centers must be capable of responding effectively to disasters, mass casualty incidents, and public 

health emergencies. Training programs designed to enhance emergency preparedness aim to improve healthcare 

professionals’ competencies in crisis management, emergency coordination, and rapid clinical decision-making 

during critical situations. Studies have shown that disaster preparedness training significantly improves healthcare 

workers’ readiness to manage emergency incidents and enhances healthcare system resilience during crises 

(Biswas et al., 2022). Similarly, disaster management training programs have been found to strengthen healthcare 

professionals’ knowledge, skills, and personal preparedness in responding to emergency situations (Sa’d & Malak, 

2025). These findings suggest that professional development initiatives focusing on emergency preparedness 

contribute positively to workforce performance within healthcare institutions. 

H3: Disaster and mass casualty preparedness training has a significant positive effect on employee performance 

KPIs in emergency-ready primary health centers . 

3. Methodology 

This study adopted a quantitative research design to evaluate the impact of continuous professional development 

(CPD) on employee performance key performance indicators (KPIs) in emergency-ready primary health centers 

in Riyadh, Saudi Arabia. A cross-sectional survey approach was used to collect data from healthcare professionals 

working in these facilities. Quantitative research designs are widely used in healthcare management research 

because they allow researchers to systematically examine relationships between variables and identify patterns that 

influence organizational performance and workforce outcomes. In the context of healthcare organizations, 
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quantitative approaches are particularly suitable for evaluating the effectiveness of professional training programs 

and their influence on employee performance indicators (Krijgsheld et al., 2022). The study was conducted in 

emergency-ready primary health centers located in Riyadh. These healthcare facilities play an important role in 

providing accessible medical services and responding to urgent healthcare needs within the Saudi healthcare 

system. Primary health care centers serve as the first point of contact for patients and are responsible for managing 

a wide range of clinical conditions while supporting emergency care services. Strengthening the competencies of 

healthcare professionals working in these facilities is therefore essential for improving healthcare service quality 

and ensuring patient safety outcomes (Al Saffer et al., 2021). Continuous professional development initiatives in 

Saudi Arabia have been increasingly emphasized as part of broader healthcare transformation efforts aimed at 

enhancing workforce capabilities and aligning healthcare practices with national healthcare goals (McMahon et 

al., 2024). 

The study population consisted of healthcare professionals working in emergency-ready primary health centers in 

Riyadh. Participants included nurses and other healthcare staff involved in clinical care and emergency response 

activities within these facilities. A structured questionnaire was used as the primary data collection instrument to 

gather information on participants’ perceptions of continuous professional development programs and their impact 

on employee performance. The questionnaire was designed to measure key domains of CPD that are relevant to 

emergency healthcare practice, including medication safety and management, infection control and prevention, 

and disaster and mass casualty incident training. These domains were selected because they represent critical 

competency areas that directly influence healthcare quality and patient safety outcomes in clinical settings. 

Educational interventions and training programs in these areas have been shown to significantly improve healthcare 

professionals’ competencies and contribute to safer healthcare practices (Jaam et al., 2021). The questionnaire also 

included items measuring employee performance indicators related to clinical practice and healthcare service 

delivery. Key performance indicators are widely used in healthcare organizations to evaluate workforce 

productivity, monitor quality improvement initiatives, and assess the effectiveness of healthcare services. 

Performance measurement systems based on KPIs enable healthcare institutions to track improvements in 

healthcare delivery and ensure that healthcare professionals adhere to established clinical standards and safety 

protocols (Gartner & Lemaire, 2022). Promoting a culture of performance measurement among healthcare staff 

has also been shown to support healthcare quality improvement and strengthen organizational accountability 

(Abdel-Razik et al., 2023). 

Data collection was conducted using a self-administered questionnaire distributed to healthcare professionals 

working in the selected primary health centers. The questionnaire collected demographic information such as age, 

gender, years of experience, and workplace characteristics, in addition to measuring participants’ perceptions of 

CPD training effectiveness across the selected domains. The collected data were analyzed using statistical 

techniques to examine the relationships between CPD participation and employee performance indicators. 

Descriptive statistics were used to summarize demographic characteristics and evaluate the overall level of CPD 

training effectiveness. Inferential statistical analyses, including correlation analysis, analysis of variance 

(ANOVA), and independent sample t-tests, were employed to examine relationships between CPD domains and 

demographic variables. These statistical methods allow researchers to identify significant differences between 

groups and determine the extent to which professional training influences employee performance outcomes. 

Previous studies in healthcare management research have demonstrated that training and professional development 

initiatives can significantly improve healthcare workers’ performance, reduce workplace stress, and enhance 

organizational effectiveness (Ertan & Şeşen, 2022). By applying these statistical techniques, the present study aims 

to provide empirical evidence on the role of continuous professional development in improving employee 

performance KPIs within emergency-ready primary health centers in Riyadh. 

4. Findings 

This section presents the results of the statistical analysis conducted to evaluate the impact of continuous 

professional development (CPD) on employee performance key performance indicators (KPIs) in emergency-

ready primary health centers in Riyadh, Saudi Arabia. The analysis includes descriptive statistics to assess the 

overall evaluation levels of CPD training domains, as well as inferential statistical tests to examine relationships 

between CPD participation and employee performance outcomes. Specifically, the findings explore key training 

areas such as medication safety and management, infection control and prevention, and disaster and mass casualty 

incident preparedness. In addition, statistical analyses including correlation analysis, analysis of variance 

(ANOVA), and independent sample t-tests are used to examine differences in CPD effectiveness across 

demographic characteristics such as age, gender, years of service, and healthcare institution. These analyses 

provide empirical insights into how continuous professional development contributes to improving healthcare 

professionals’ competencies and performance in emergency-ready primary health centers, which are critical for 

maintaining healthcare quality and patient safety. 
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Table 1 presents the evaluation level of the main continuous professional development (CPD) domains examined 

in this study, including medication safety and management, infection control and prevention, and disaster and mass 

casualty incident (MCI) training. The results indicate that the majority of participants reported a high level of 

impact of CPD across all examined domains. With regard to medication safety and management, the findings show 

that 89.2% of participants rated the impact of CPD at a high level, while 10.8% reported an average level and none 

reported a weak level. The mean score for this domain was 21.30 ± 2.712, with a score range of 15–25. The chi-

square analysis indicated a statistically significant distribution of responses (χ² = 73.633, p < 0.001), suggesting 

that participants overwhelmingly perceived CPD programs as having a strong influence on medication safety 

practices. These findings are consistent with previous studies indicating that professional education and training 

programs improve healthcare professionals’ competencies in safe medication administration and reduce the 

likelihood of medication errors. 

For the infection control and prevention domain, the majority of respondents (81.7%) reported a high level of CPD 

impact, while 18.3% reported an average level and none indicated a weak level. The mean score for this domain 

was 21.042 ± 2.988, with the same score range of 15–25. The chi-square test also demonstrated a statistically 

significant result (χ² = 48.133, p < 0.001), indicating that CPD programs play an important role in improving 

healthcare workers’ compliance with infection prevention and control practices. These findings align with previous 

research demonstrating that educational and training programs significantly enhance healthcare professionals’ 

adherence to infection control protocols and improve patient safety outcomes. Similarly, the results for the disaster 

and mass casualty incident training domain reveal that 90.0% of participants reported a high level of CPD impact, 

while 10.0% indicated an average level and none reported a weak level. The mean score for this domain was 21.158 

± 2.846, within the same score range of 15–25. The chi-square test showed a statistically significant result (χ² = 

76.800, p < 0.001), indicating that CPD programs significantly contribute to improving healthcare professionals’ 

preparedness for emergency and disaster situations. This finding supports previous studies showing that disaster 

preparedness training enhances healthcare workers’ knowledge, skills, and readiness to respond effectively to 

emergency situations and mass casualty incidents. 

Table 1: The evaluation level for All Domains 

  DATA_DOMNAINS Score Chi-Square 

Weak Average High Range Mean±SD X2 P-value 

Impacts of 

Medication Safety 

and Management as a 

CPD 

N 0 13 107 15-25. 21.300±2.712 73.633 <0.001* 

% 0.0% 10.8% 89.2% 

Impacts of Infection 

Control and 

Prevention as a CPD 

N 0 22 98 15-25. 21.042±2.988 48.133 <0.001* 

% 0.0% 18.3% 81.7% 

Impacts of Disaster 

and MCI Training as 

a CPD 

N 0 12 108 15-25. 21.158±2.846 76.800 <0.001* 

% 0.0% 10.0% 90.0% 

 

Table 2 presents the correlation matrix illustrating the relationships between the three continuous professional 

development (CPD) domains examined in this study: medication safety and management, infection control and 

prevention, and disaster and mass casualty incident (MCI) training. The results indicate statistically significant 

positive correlations among all domains, suggesting that improvements in one CPD training area are associated 

with improvements in other related professional development areas. The correlation analysis revealed a strong 

positive relationship between medication safety and management training and infection control and prevention 

training (r = 0.784, p < 0.001). This finding suggests that healthcare professionals who perceive higher benefits 

from CPD programs related to medication safety are also more likely to report stronger improvements in infection 

control competencies. These results highlight the interconnected nature of clinical competencies within healthcare 

environments, where improvements in one domain of professional training may contribute to enhanced 

performance in other related clinical areas. Previous research has demonstrated that CPD programs often produce 

broad improvements in clinical practice by strengthening healthcare professionals’ overall competencies and 

reinforcing patient safety practices. 

Similarly, the results indicate a significant positive correlation between medication safety and disaster and mass 

casualty incident training (r = 0.674, p < 0.001). This relationship suggests that healthcare professionals who 

benefit from CPD initiatives in medication safety are also likely to demonstrate improved competencies in 

emergency preparedness and disaster response. Training programs that enhance clinical knowledge and decision-

making skills may therefore contribute to a broader improvement in healthcare workers’ ability to manage complex 

medical situations. Continuous professional training programs have been shown to enhance healthcare 
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professionals’ overall preparedness and strengthen their capacity to respond effectively to both routine clinical 

challenges and emergency situations. Furthermore, the analysis identified a strong positive relationship between 

infection control and disaster preparedness training (r = 0.725, p < 0.001). This finding indicates that healthcare 

professionals who report higher levels of CPD impact in infection control practices are also more likely to 

demonstrate stronger competencies in disaster and emergency response training. Effective infection control 

practices are particularly critical during emergency situations, including pandemics and mass casualty incidents, 

where healthcare workers must manage large numbers of patients while maintaining strict safety protocols. 

Training programs designed to improve infection prevention and emergency preparedness have been shown to 

enhance healthcare system resilience and improve healthcare workers’ readiness to respond to public health 

emergencies (Koota et al., 2024). 

Table 2: The Correlation matrix between All Domains 

  Impacts of 

Medication Safety 

and Management 

as a CPD 

Impacts of 

Infection 

Control and 

Prevention as a 

CPD 

Impacts of 

Disaster and 

MCI Training 

as a CPD 

Impacts of Medication Safety 

and Management as a CPD 

r       

P-value       

Impacts of Infection Control 

and Prevention as a CPD 

r 0.784     

P-value <0.001*     

Impacts of Disaster and MCI 

Training as a CPD 

r 0.674 0.725   

P-value <0.001* <0.001*   

 

Table 3 presents the relationship between participants’ age groups and their evaluation of the impact of continuous 

professional development (CPD) across the three examined domains: medication safety and management, infection 

control and prevention, and disaster and mass casualty incident (MCI) training. The results of the analysis of 

variance (ANOVA) indicate statistically significant differences in the perceived impact of CPD programs across 

different age groups. For the medication safety and management domain, the mean scores varied across age groups, 

with participants aged 25–30 years reporting the highest mean score (22.321 ± 2.405), followed by those aged 36–

40 years (21.000 ± 2.736) and 41–45 years (21.136 ± 2.900). Participants aged 31–35 years reported a slightly 

lower mean score (20.200 ± 1.323), while those aged 46–50 years reported the lowest mean score (20.000 ± 5.774). 

The analysis revealed a statistically significant difference among age groups (F = 4.286, p = 0.001), indicating that 

age plays a role in shaping healthcare professionals’ perceptions of CPD effectiveness in improving medication 

safety competencies. Training and professional development programs have been shown to enhance healthcare 

workers’ knowledge and competencies in safe medication practices, which contributes to improved clinical 

performance and patient safety outcomes. 

Regarding the infection control and prevention domain, the mean scores also varied across age categories. 

Participants aged 25–30 years reported the highest mean score (21.857 ± 3.472), followed by those aged 36–40 

years (21.306 ± 2.796) and 41–45 years (21.045 ± 2.459). Participants aged 31–35 years reported a mean score of 

19.360 ± 1.955, while those aged 46–50 years reported a lower mean score of 18.500 ± 4.041. The ANOVA results 

demonstrated a statistically significant difference across age groups (F = 5.156, p < 0.001). These findings suggest 

that healthcare professionals’ engagement with infection control training may vary depending on their professional 

experience and stage of career development. Previous studies have shown that educational interventions and 

infection prevention training programs significantly improve healthcare workers’ adherence to infection control 

protocols and enhance patient safety practices within healthcare institutions. Similarly, significant differences were 

observed in the disaster and mass casualty incident training domain across different age groups. Participants aged 

25–30 years reported the highest mean score (21.893 ± 3.236), followed by those aged 36–40 years (21.083 ± 

2.347) and 41–45 years (20.773 ± 3.206). Participants aged 31–35 years reported a mean score of 20.360 ± 1.846, 

while those aged 46–50 years reported a lower mean score of 19.000 ± 4.619. The ANOVA analysis confirmed 

that these differences were statistically significant (F = 3.458, p = 0.006). These findings indicate that age-related 

factors may influence healthcare professionals’ perceptions of the effectiveness of disaster preparedness training. 

Training programs designed to enhance emergency response competencies have been shown to improve healthcare 

professionals’ readiness to respond to disaster situations and strengthen healthcare system resilience during 

emergencies. 
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Table 3: The relation between Age and All domains 

Domains Age ANOVA 

25 – 30 

years 

31 – 35 

years 

36 – 40 

years 

41 – 45 

years 

46 – 50 

years 

51 

years 

and 

above 

F P-value 

Impacts of 

Medication 

Safety and 

Management as 

a CPD 

Mean 22.321 20.200 21.000 21.136 20.000 25.000 4.286 0.001* 

SD 2.405 1.323 2.736 2.900 5.774 0.000 

Impacts of 

Infection Control 

and Prevention 

as a CPD 

Mean 21.857 19.360 21.306 21.045 18.500 25.000 5.156 <0.001* 

SD 3.472 1.955 2.796 2.459 4.041 0.000 

Impacts of 

Disaster and 

MCI Training as 

a CPD 

Mean 21.893 20.360 21.083 20.773 19.000 25.000 3.458 0.006* 

SD 3.236 1.846 2.347 3.206 4.619 0.000 

 

Table 4 presents the relationship between participants’ years of service in the institution and their evaluation of the 

impact of continuous professional development (CPD) across the three domains examined in this study: medication 

safety and management, infection control and prevention, and disaster and mass casualty incident (MCI) training. 

The analysis of variance (ANOVA) was conducted to determine whether significant differences existed among 

participants with varying years of professional experience within their institutions. For the medication safety and 

management domain, the mean scores varied slightly across different years-of-service categories. Participants with 

2–3 years of service reported the highest mean score (22.105 ± 2.401), followed by those with 7–9 years of service 

(21.750 ± 2.563) and 4–6 years of service (21.261 ± 2.005). Participants with more than 12 years of service reported 

a mean score of 21.385 ± 2.952, while those with 10–12 years of service reported the lowest mean score (19.571 

± 2.901). However, the ANOVA results indicated that these differences were not statistically significant (F = 2.002, 

p = 0.099). This suggests that although minor variations exist across experience levels, years of service do not 

significantly influence healthcare professionals’ perceptions of CPD effectiveness in improving medication safety 

competencies. Nevertheless, previous research highlights that training programs play a crucial role in improving 

healthcare workers’ medication safety knowledge and clinical decision-making regardless of experience level. 

Regarding the infection control and prevention domain, the results revealed statistically significant differences 

across years-of-service categories. Participants with 2–3 years of service reported the highest mean score (22.421 

± 2.524), followed by those with 7–9 years of service (21.750 ± 2.563) and more than 12 years of service (21.212 

± 3.108). Participants with 4–6 years of service reported a mean score of 19.783 ± 3.397, while those with 10–12 

years of service reported a mean score of 20.000 ± 1.617. The ANOVA results confirmed a statistically significant 

difference across groups (F = 2.833, p = 0.028). This finding indicates that years of professional experience may 

influence healthcare workers’ perceptions of infection control training effectiveness. Educational interventions 

have been shown to significantly improve healthcare workers’ compliance with infection prevention protocols and 

enhance infection control practices within healthcare facilities. In contrast, the results for the disaster and mass 

casualty incident training domain did not demonstrate statistically significant differences across years-of-service 

categories. Participants with 2–3 years of service reported the highest mean score (21.895 ± 2.807), followed by 

those with 4–6 years of service (21.261 ± 2.832) and 7–9 years of service (21.250 ± 2.340). Participants with more 

than 12 years of service reported a mean score of 21.288 ± 3.038, while those with 10–12 years of service reported 

the lowest mean score (19.429 ± 2.174). The ANOVA analysis indicated that these differences were not statistically 

significant (F = 1.687, p = 0.158). This result suggests that disaster preparedness training is perceived similarly by 

healthcare professionals regardless of their years of institutional experience. Previous studies have shown that 

disaster preparedness training enhances healthcare professionals’ knowledge and readiness to respond effectively 

to emergency situations across different experience levels. 
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Table 4: The relation between Years of service in the institution and All domains 

Domains Years of service in the institution ANOVA 

2 – 3 

years 

4 – 6 

years 

7 – 9 

years 

10 – 12 

years 

More 

than 12 

years 

F P-value 

Impacts of Medication 

Safety and Management as 

a CPD 

Mean 22.105 21.261 21.750 19.571 21.385 2.002 0.099 

SD 2.401 2.005 2.563 2.901 2.952 

Impacts of Infection 

Control and Prevention as a 

CPD 

Mean 22.421 19.783 21.750 20.000 21.212 2.833 0.028* 

SD 2.524 3.397 2.563 1.617 3.108 

Impacts of Disaster and 

MCI Training as a CPD 

Mean 21.895 21.261 21.250 19.429 21.288 1.687 0.158 

SD 2.807 2.832 2.340 2.174 3.038 

 

Table 5 presents the relationship between the healthcare institution where participants work and their evaluation 

of the impact of continuous professional development (CPD) across the three domains examined in this study: 

medication safety and management, infection control and prevention, and disaster and mass casualty incident 

(MCI) training. The analysis of variance (ANOVA) was conducted to determine whether significant differences 

existed among healthcare institutions regarding the perceived effectiveness of CPD programs. For the medication 

safety and management domain, the mean scores varied across the different healthcare institutions. Participants 

working in Riyadh Health Cluster 2 reported the highest mean score (22.115 ± 2.692), indicating a stronger 

perceived impact of CPD programs in improving medication safety practices within this institution. Participants 

from Primary Care Health Center Al Wadi reported a mean score of 21.000, while those from Primary Care Health 

Center Al Rawdah 2 reported a mean score of 20.000. Lower mean scores were observed among participants from 

Primary Care Health Center Al Manar (19.667 ± 4.412), Primary Care Health Center Sulaimaniyah (19.571 ± 

0.535), and Urgent Care Centers (19.500 ± 1.932). The ANOVA results revealed a statistically significant 

difference among healthcare institutions (F = 4.953, p < 0.001), indicating that the perceived effectiveness of CPD 

in improving medication safety varies depending on the institutional context. Training and professional 

development programs are known to enhance medication safety practices and reduce clinical errors, contributing 

to improved patient safety outcomes in healthcare institutions. 

Regarding the infection control and prevention domain, the results also showed differences across healthcare 

institutions. Participants working in Riyadh Health Cluster 2 reported the highest mean score (21.974 ± 2.768), 

followed by those from Primary Care Health Center Al Manar (21.167 ± 3.189) and Urgent Care Centers (20.188 

± 2.562). Lower mean scores were reported among participants from Primary Care Health Center Al Rawdah 2 

(18.556 ± 2.297), Primary Care Health Center Sulaimaniyah (18.000 ± 1.414), and Primary Care Health Center Al 

Wadi (17.000 ± 1.155). The ANOVA results indicated a statistically significant difference across healthcare 

institutions (F = 7.587, p < 0.001). These findings suggest that institutional differences may influence the 

effectiveness of infection control training programs and healthcare workers’ compliance with infection prevention 

protocols. Previous studies have demonstrated that training initiatives significantly improve healthcare workers’ 

adherence to infection control practices and contribute to reducing healthcare-associated infections. Similarly, the 

disaster and mass casualty incident training domain showed variation across healthcare institutions. Participants 

working in Riyadh Health Cluster 2 reported the highest mean score (21.603 ± 2.907), followed by those from 

Primary Care Health Center Al Manar (21.500 ± 2.950) and Primary Care Health Center Al Rawdah 2 (21.444 ± 

2.007). Participants from Urgent Care Centers reported a mean score of 20.313 ± 2.626, while lower mean scores 

were observed among those from Primary Care Health Center Al Wadi (19.500 ± 2.887) and Primary Care Health 

Center Sulaimaniyah (18.429 ± 1.718). The ANOVA analysis confirmed a statistically significant difference across 

institutions (F = 2.389, p = 0.042). These results indicate that institutional factors, such as training resources, 

organizational culture, and emergency preparedness policies, may influence the perceived effectiveness of disaster 

preparedness training programs. Educational interventions focusing on disaster preparedness have been shown to 

significantly enhance healthcare professionals’ readiness to respond effectively to emergency and mass casualty 

situations. 
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Table 5: The relation between Name of the healthcare institution and All domains 

Domains Name of the healthcare institution ANOVA 

Primary 

Care 

Health 

Center 

Al 

Manar 

Primary 

Care 

Health 

Center 

Al 

Rawdah 

2 

Primary 

Care 

Health 

Center 

Al Wadi 

Primary Care 

Health Center 

Sulaimaniyah 

F P-value 

Impacts of Medication 

Safety and 

Management as a CPD 

Mean 19.667 20.000 21.000 19.571 4.953 <0.001* 

SD 4.412 0.866 0.000 0.535 

Impacts of Infection 

Control and Prevention 

as a CPD 

Mean 21.167 18.556 17.000 18.000 7.587 <0.001* 

SD 3.189 2.297 1.155 1.414 

Impacts of Disaster and 

MCI Training as a 

CPD 

Mean 21.500 21.444 19.500 18.429 2.389 0.042* 

SD 2.950 2.007 2.887 1.718 

 

Table 6 presents the relationship between the types of continuous professional development (CPD) programs 

attended by participants and their evaluation of the three domains examined in this study: medication safety and 

management, infection control and prevention, and disaster and mass casualty incident (MCI) training. The 

analysis of variance (ANOVA) was conducted to determine whether attending different types of CPD programs 

resulted in significant differences in the perceived impact of these training domains. For the medication safety and 

management domain, the mean scores varied slightly depending on the type of CPD program attended. Participants 

who attended infection control and prevention training reported the highest mean score (22.063 ± 2.368), followed 

by those who attended disaster and mass casualty incident training (21.333 ± 1.936). In contrast, participants who 

attended medication safety and management training reported a lower mean score (19.286 ± 1.496). Despite these 

variations, the ANOVA results indicated that the differences were not statistically significant (F = 1.406, p = 

0.219). This suggests that participation in different CPD programs did not significantly influence participants’ 

perceptions of the impact of CPD on medication safety competencies. Nevertheless, previous studies emphasize 

that training initiatives in medication safety play an important role in enhancing healthcare professionals’ 

competencies in safe medication administration and reducing medication errors in clinical practice. 

Similarly, for the infection control and prevention domain, the mean scores showed some variation across the CPD 

programs attended. Participants who attended disaster and mass casualty incident training reported the highest 

mean score (21.667 ± 4.093), followed by those who attended infection control and prevention training (21.063 ± 

3.321). Participants who attended medication safety and management training reported a lower mean score (18.857 

± 2.610). However, the ANOVA analysis revealed that these differences were not statistically significant (F = 

2.031, p = 0.067). This finding indicates that although CPD programs contribute to improved infection control 

practices, the specific type of training attended does not significantly affect healthcare professionals’ perceptions 

of CPD impact in this domain. Educational programs focusing on infection prevention have been shown to improve 

healthcare workers’ compliance with infection control protocols and strengthen patient safety practices in 

healthcare settings. In contrast, the results for the disaster and mass casualty incident training domain demonstrated 

statistically significant differences based on the CPD programs attended. Participants who attended disaster and 

mass casualty incident training reported the highest mean score (21.444 ± 2.877), followed closely by those who 

attended infection control and prevention training (21.625 ± 2.768). Participants who attended medication safety 

and management training reported a lower mean score (20.143 ± 3.132). The ANOVA results confirmed that these 

differences were statistically significant (F = 2.602, p = 0.021). This finding suggests that participation in specific 

CPD programs related to emergency preparedness significantly influences healthcare professionals’ perceptions 

of their competencies in disaster response and emergency management. Previous research has demonstrated that 

disaster preparedness training programs enhance healthcare professionals’ knowledge, skills, and readiness to 

effectively manage emergency situations and mass casualty incidents. 
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Table 6: The relation between CPDs attended and All domains 

Domains CPDs attended ANOVA 

Disaster and 

Mass Casualty 

Incident 

Training 

Infection 

Control 

and 

Prevention 

Medication Safety 

and Management 

F P-value 

Impacts of 

Medication Safety 

and Management 

as a CPD 

Mean 21.333 22.063 19.286 1.406 0.219 

SD 1.936 2.368 1.496 

Impacts of 

Infection Control 

and Prevention as 

a CPD 

Mean 21.667 21.063 18.857 2.031 0.067 

SD 4.093 3.321 2.610 

Impacts of 

Disaster and MCI 

Training as a CPD 

Mean 21.444 21.625 20.143 2.602 0.021* 

SD 2.877 2.768 3.132 

 

Table 7 presents the relationship between participants’ gender and their evaluation of the impact of continuous 

professional development (CPD) across the three domains examined in this study: medication safety and 

management, infection control and prevention, and disaster and mass casualty incident (MCI) training. An 

independent sample t-test was conducted to determine whether statistically significant differences existed between 

male and female participants in their perceptions of CPD effectiveness. For the medication safety and management 

domain, female participants reported a higher mean score (22.0366 ± 2.60789) compared to male participants 

(19.7105 ± 2.22890). The t-test analysis revealed a statistically significant difference between the two groups (t = 

4.750, p < 0.001). This finding indicates that female healthcare professionals perceived a stronger impact of CPD 

programs on improving medication safety competencies. Training programs focusing on medication safety are 

known to enhance healthcare workers’ knowledge of safe medication administration practices and contribute to 

reducing medication errors in clinical environments. 

Similarly, for the infection control and prevention domain, female participants reported a higher mean score 

(21.6707 ± 3.02277) compared to male participants (19.6842 ± 2.43960). The results of the t-test indicated a 

statistically significant difference between the two groups (t = 3.548, p < 0.001). These findings suggest that female 

healthcare professionals may demonstrate greater engagement with infection control training programs and 

perceive a stronger benefit from CPD initiatives related to infection prevention practices. Previous studies have 

shown that educational interventions and infection control training programs significantly improve healthcare 

workers’ compliance with infection prevention protocols and strengthen patient safety outcomes within healthcare 

institutions. The results for the disaster and mass casualty incident training domain also revealed a similar pattern. 

Female participants reported a higher mean score (21.7439 ± 2.88808) compared to male participants (19.8947 ± 

2.32250). The t-test results confirmed that the difference between the two groups was statistically significant (t = 

3.460, p < 0.001). This finding indicates that female healthcare professionals reported a stronger perceived impact 

of CPD programs in improving disaster preparedness competencies. Disaster preparedness training programs have 

been shown to significantly enhance healthcare professionals’ knowledge, skills, and readiness to respond 

effectively to emergency and mass casualty situations. 

Table 7: The relation between Gender and All domains 

  Gender T-test 

Female Male 

Mean SD Mean SD t P-value 

Impacts of Medication Safety and 

Management as a CPD 

22.0366 2.60789 19.7105 2.22890 4.750 <0.001* 

Impacts of Infection Control and 

Prevention as a CPD 

21.6707 3.02277 19.6842 2.43960 3.548 <0.001* 

Impacts of Disaster and MCI 

Training as a CPD 

21.7439 2.88808 19.8947 2.32250 3.460 <0.001* 

5. Discussion 

The present study examined the impact of continuous professional development (CPD) on employee performance 

key performance indicators (KPIs) in emergency-ready primary health centers in Riyadh, Saudi Arabia. The 
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findings demonstrate that CPD programs have a strong positive influence on healthcare professionals’ 

competencies across key domains, including medication safety and management, infection control and prevention, 

and disaster and mass casualty incident preparedness. The high mean scores reported across all domains suggest 

that healthcare professionals perceive CPD initiatives as effective tools for improving their professional skills and 

enhancing clinical performance. These findings support existing evidence indicating that continuous professional 

development contributes significantly to improving healthcare professionals’ performance and patient care 

outcomes by strengthening knowledge, clinical competencies, and evidence-based practices (Samuel et al., 2021). 

One of the key findings of this study is the strong perceived impact of CPD programs on medication safety and 

management practices. Medication errors represent one of the most common patient safety challenges in healthcare 

systems, and improving medication safety requires healthcare professionals to maintain up-to-date knowledge of 

safe medication administration practices. The high evaluation levels reported by participants in this domain 

indicate that CPD programs play a critical role in strengthening healthcare workers’ competencies in medication 

management. Educational interventions and professional training programs have been shown to significantly 

reduce medication errors and enhance healthcare professionals’ clinical decision-making related to medication 

administration (Jaam et al., 2021). Furthermore, competency-based training initiatives focused on medication 

safety have been found to improve nurses’ ability to deliver safe and effective patient care (Aghabarary et al., 

2025). These findings suggest that CPD programs focusing on medication safety can contribute to improving 

healthcare service quality and patient safety outcomes. 

Another important finding of this study relates to the strong impact of CPD programs on infection control and 

prevention practices. Healthcare-associated infections remain a significant challenge for healthcare systems 

worldwide, and healthcare workers’ adherence to infection prevention protocols is essential for maintaining safe 

healthcare environments. The results of this study demonstrate that CPD programs significantly improve healthcare 

professionals’ infection control competencies. Training programs designed to enhance infection prevention 

knowledge and practices have been shown to improve healthcare workers’ compliance with infection control 

guidelines and reduce the risk of healthcare-associated infections (Alanazi & Alanazi, 2024). Similarly, systematic 

reviews of infection control education programs indicate that professional training interventions can significantly 

strengthen infection prevention practices and improve patient safety outcomes in healthcare settings (Koota et al., 

2024). These findings highlight the importance of continuous education in promoting safer clinical practices within 

primary healthcare facilities. The results of this study also indicate that CPD programs play a significant role in 

improving healthcare professionals’ preparedness for disaster and emergency situations. Healthcare workers in 

emergency-ready primary health centers must be prepared to respond effectively to mass casualty incidents, 

pandemics, and other public health emergencies. The high evaluation levels reported in the disaster and mass 

casualty incident training domain suggest that CPD initiatives enhance healthcare professionals’ readiness and 

confidence in managing emergency situations. Previous studies have demonstrated that disaster preparedness 

training programs significantly improve healthcare workers’ knowledge, skills, and personal readiness to respond 

to emergency events (Sa’d & Malak, 2025). Similarly, training models designed to improve mass casualty 

preparedness have been shown to strengthen healthcare system resilience and improve healthcare workers’ ability 

to respond effectively to large-scale emergencies (Biswas et al., 2022). These findings emphasize the critical role 

of CPD programs in strengthening healthcare system preparedness and ensuring effective emergency response 

capabilities. 

The correlation analysis conducted in this study revealed strong positive relationships among the three CPD 

domains examined. These findings indicate that improvements in one training area are associated with 

improvements in other related competency areas. This interconnected relationship suggests that professional 

development programs that integrate multiple training components may produce broader improvements in 

healthcare workforce competencies. Continuous professional development initiatives that combine clinical 

training, patient safety education, and emergency preparedness training can therefore contribute to comprehensive 

improvements in healthcare performance. Previous research also supports the idea that integrated CPD programs 

strengthen healthcare professionals’ overall competencies and promote improved healthcare service delivery (Shiri 

et al., 2023). In addition to examining the impact of CPD programs on clinical competencies, this study also 

explored the influence of demographic characteristics on participants’ perceptions of CPD effectiveness. The 

findings revealed significant differences across age groups and healthcare institutions, indicating that contextual 

factors may influence the perceived impact of professional training programs. Younger healthcare professionals 

reported higher evaluation levels across several domains, which may reflect greater engagement with training 

opportunities or higher familiarity with modern learning approaches. Institutional differences observed in the 

results also highlight the importance of organizational support and training infrastructure in maximizing the 

effectiveness of CPD programs. Healthcare institutions that invest in structured professional development 

programs are more likely to achieve improvements in workforce performance and healthcare service quality 

(Alharbi & Aloyuni, 2023). 

Furthermore, the findings revealed gender differences in the perceived impact of CPD programs, with female 

participants reporting higher mean scores across all domains. These differences may reflect variations in 
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professional engagement with training programs or differences in learning participation across gender groups. 

Nevertheless, the results reinforce the broader conclusion that continuous professional development remains a key 

strategy for improving healthcare professionals’ competencies and enhancing healthcare service quality. Training 

and professional development initiatives have been shown to strengthen workforce productivity, improve job 

performance, and support healthcare organizations in achieving their performance goals (Ertan & Şeşen, 2022). 

Overall, the findings of this study demonstrate that continuous professional development programs play a critical 

role in improving healthcare professionals’ competencies and strengthening employee performance KPIs within 

emergency-ready primary health centers. By enhancing clinical knowledge, improving adherence to safety 

protocols, and strengthening emergency preparedness, CPD initiatives contribute to improved healthcare service 

quality and patient safety outcomes. These findings highlight the importance of sustained investment in 

professional training programs as part of broader healthcare quality improvement strategies and workforce 

development initiatives within healthcare systems. 

6. Conclusion 

This study evaluated the impact of continuous professional development on employee performance key 

performance indicators in emergency-ready primary health centers in Riyadh, Saudi Arabia. The findings 

demonstrate that continuous professional development programs play a significant role in improving healthcare 

professionals’ competencies across critical areas of clinical practice. High evaluation levels were observed across 

the examined domains, including medication safety and management, infection control and prevention, and 

disaster and mass casualty incident preparedness. These results indicate that structured professional training 

programs contribute to strengthening healthcare workers’ knowledge, enhancing clinical skills, and improving 

their ability to deliver safe and effective healthcare services. The study also revealed significant relationships 

between continuous professional development domains and several demographic factors, including age, gender, 

and institutional affiliation. These findings suggest that individual and organizational factors may influence the 

perceived effectiveness of professional training initiatives. Despite these variations, the overall results indicate that 

continuous professional development programs provide substantial benefits to healthcare professionals regardless 

of their level of experience. By supporting the development of critical competencies, these programs help 

healthcare professionals improve their performance and respond effectively to complex healthcare challenges. 

Furthermore, the strong correlations observed between the examined CPD domains highlight the interconnected 

nature of professional competencies within healthcare settings. Improvements in one area of professional training 

may reinforce skills and knowledge in other related domains, leading to broader improvements in healthcare 

workforce performance. Continuous professional development therefore represents an essential strategy for 

strengthening healthcare systems and ensuring that healthcare professionals are adequately prepared to deliver 

high-quality patient care. 

References   

[1] Abdel-Razik, M. S. M., Rizk, H. I., Zein, M. M., Abdel-Megeid, S. M. E. S., & Abd El Fatah, S. A. (2023). 

Promoting the culture of key performance indicators (KPIs) among primary health care staff at health district level: 

An intervention study. Evaluation and program planning, 96, 102188. 

[2] Aghabarary, M., Katebi, F., & Bijani, M. (2025). A survey-based study of medication safety competence and its 

relationship with safe nursing care among nurses. SAGE Open Nursing, 11, 23779608251341750. 

[3] Al Saffer, Q., Al-Ghaith, T., Alshehri, A., Al-Mohammed, R., Al Homidi, S., Hamza, M. M., ... & Alazemi, N. 

(2021). The capacity of primary health care facilities in Saudi Arabia: infrastructure, services, drug availability, 

and human resources. BMC health services research, 21(1), 365. 

[4] Alanazi, M., & Alanazi, M. (2024). Investigating the Effectiveness of Education and Training Programs in 

Improving Healthcare Workers’ Compliance with Infection Control Practices. International Journal of Innovative 

Healthcare Research, 12(4), 17-25. 

[5] Alharbi, K. M. S., & Aloyuni, S. A. S. (2023). The importance of training and development of employees in 

improving the quality of health services. International journal of health sciences, 7(S1), 2190-2201. 

[6] Alluhaymid, Y., & Alabdrabalnabi, A. (2023). Quality and performance of public hospital services in Saudi 

Arabia: a systematic review. Arch Intern Med Res, 6(4), 144-51. 

[7] Al-Mutairi, D. S., Almutairi, R. G., Aldusaeri, A. F., Aljaber, K. S., Alzahed, L. A., Alzahrani, M. S., ... & 

ALotaibe, M. J. (2024). The Role of Continuous Professional Development (CPD) in Enhancing Nursing 

Competence and Patient Care. Journal of International Crisis and Risk Communication Research, 7(S3), 553. 

[8] AlOtaibi, S. S., Almutairi, H. A., Alotaibi, M. K., Alharbi, K., & Bahari, G. (2024). Enhancing nurses’ disaster 

management and preparedness: evaluating the effectiveness of an online educational program through a Quasi-

Experimental study. Risk management and healthcare policy, 101-111. 

[9] Amaral, C., Sequeira, C., Albacar-Riobóo, N., Coelho, J., Pinho, L. G., & Ferré-Grau, C. (2023). Patient safety 

training programs for health care professionals: a scoping review. Journal of Patient Safety, 19(1), 48-58. 

[10] Aruru, M., Truong, H. A., & Clark, S. (2021). Pharmacy Emergency Preparedness and Response (PEPR): a 

proposed framework for expanding pharmacy professionals’ roles and contributions to emergency preparedness 

and response during the COVID-19 pandemic and beyond. Research in Social and Administrative 

Pharmacy, 17(1), 1967-1977. 



 

292 

 

[11] Bifa, K. T., Bedane, H. A., Adnew, A. D., & Senbato, F. R. (2024). Education and training programs for infection 

prevention and control professionals. Global infection prevention and management in healthcare, 229. 

[12] Biswas, S., Bahouth, H., Solomonov, E., Waksman, I., Halberthal, M., & Bala, M. (2022). Preparedness for mass 

casualty incidents: the effectiveness of current training model. Disaster medicine and public health 

preparedness, 16(5), 2120-2128. 

[13] Craig, S. J., Kastello, J. C., Cieslowski, B. J., & Rovnyak, V. (2021). Simulation strategies to increase nursing 

student clinical competence in safe medication administration practices: A quasi-experimental study. Nurse 

Education Today, 96, 104605. 

[14] Ertan, Ş. S., & Şeşen, H. (2022). Positive organizational scholarship in healthcare: The impact of employee training 

on performance, turnover, and stress. Journal of Management & Organization, 28(6), 1301-1320. 

[15] Gadalla, R., & Mukhtad, A. A. (2021). The effect of training programs on the performance of healthcare workers 

at Benghazi Medical Center (BMC). Libyan Journal of Dentistry, 5(2). 

[16] Gartner, J. B., & Lemaire, C. (2022). Dimensions of performance and related key performance indicators addressed 

in healthcare organisations: A literature review. The International journal of health planning and 

management, 37(4), 1941-1952. 

[17] Jaam, M., Naseralallah, L. M., Hussain, T. A., & Pawluk, S. A. (2021). Pharmacist-led educational interventions 

provided to healthcare providers to reduce medication errors: A systematic review and meta-analysis. PloS 

one, 16(6), e0253588. 

[18] Janes, G., Mills, T., Budworth, L., Johnson, J., & Lawton, R. (2021). The association between health care staff 

engagement and patient safety outcomes: a systematic review and meta-analysis. Journal of patient safety, 17(3), 

207-216. 

[19] King, R., Taylor, B., Talpur, A., Jackson, C., Manley, K., Ashby, N., ... & Robertson, S. (2021). Factors that 

optimise the impact of continuing professional development in nursing: A rapid evidence review. Nurse education 

today, 98, 104652. 

[20] Koota, E., Kaartinen, J., & Melender, H. L. (2024). Impact of educational interventions for professionals on 

infection control practices to reduce healthcare-associated infections and prevent infectious diseases: a systematic 

review. Collegian, 31(4), 218-231. 

[21] Korompoki, E., Ntaios, G., Tountopoulou, A., Mavraganis, G., Tsampalas, E., Kalliontzakis, I., ... & SUN4P 

Project Collaborators. (2024). Quality indicators and clinical outcomes of acute stroke: Results from a prospective 

multicenter registry in Greece (SUN4P). Journal of Clinical Medicine, 13(3), 917. 

[22] Kotenko, S. I., Kobushko, Y. V., Heiets, I., & Rusanov, O. (2021). КPI model impact on employee motivation and 

competitiveness of private healthcare facilities. 

[23] Krijgsheld, M., Tummers, L. G., & Scheepers, F. E. (2022). Job performance in healthcare: a systematic 

review. BMC Health Services Research, 22(1), 149. 

[24] McMahon, G. T., Alnasser, M., Alzouman, H., Aldakhil, L., & Ababtain, A. (2024). Transforming continuing 

professional development for healthcare professionals to Meet National goals in Saudi Arabia. Journal of 

CME, 13(1), 2378617. 

[25] Sa’d, R. I., & Malak, M. Z. (2025). The effect of disaster management training program on emergency nurses’ 

knowledge, skills, and personal preparedness in Palestine. International Emergency Nursing, 80, 101601. 

[26] Samuel, A., Cervero, R. M., Durning, S. J., & Maggio, L. A. (2021). Effect of continuing professional development 

on health professionals’ performance and patient outcomes: a scoping review of knowledge syntheses. Academic 

Medicine, 96(6), 913-923. 

[27] Shiri, R., El-Metwally, A., Sallinen, M., Pöyry, M., Härmä, M., & Toppinen-Tanner, S. (2023, November). The 

role of continuing professional training or development in maintaining current employment: A systematic review. 

In Healthcare (Vol. 11, No. 21, p. 2900). MDPI. 

[28] Tilala, M. H., Chenchala, P. K., Choppadandi, A., Kaur, J., Naguri, S., Saoji, R., ... & Tilala, M. (2024). Ethical 

considerations in the use of artificial intelligence and machine learning in health care: a comprehensive 

review. Cureus, 16(6). 

[29] Willie, M. M. (2025). Strategies for enhancing training and development in healthcare management. Advances in 

Human Resource Management Research, 3(1), 44-59. 

 


