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ABSTRACT 

Integrated healthcare delivery represents a transformative approach to surgical care, 

particularly within dynamic healthcare systems like Saudi Arabia's. This article examines 

best practices in multidisciplinary integration for general surgery, focusing on the 

specialized contributions of nursing, radiology, echocardiography, and ECG teams to 

intraoperative decision-making. By analyzing evidence-based models and Saudi Arabia's 

Vision 2030 reforms, we demonstrate how systematic collaboration can reduce surgical 
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complications, enhance diagnostic precision, optimize resource utilization, and improve 

long-term patient outcomes. We propose actionable implementation strategies tailored to 

the Kingdom's unique healthcare landscape, emphasizing infrastructural, technological, 

and cultural shifts necessary for successful integration. 

 

Keywords: Integrated Healthcare, Intraoperative Decision-Making, Multidisciplinary 

Surgical Teams, Saudi Vision 2030, Perioperative Outcomes 

 

INTRODUCTION 

 

Modern general surgery is becoming increasingly complex, influenced by a range of evolving factors. 

Rapid advancements in medical technology, the growing prevalence of comorbidities in an aging 

population, and rising expectations around patient safety are reshaping the surgical landscape. Today’s 

patients often arrive with intricate medical histories, polypharmacy, and chronic conditions such as 

diabetes, cardiovascular disease, and obesity—all of which elevate surgical risks and complicate 

recovery. These challenges highlight the urgent need to transition from fragmented, specialty-focused 

care to a more unified and coordinated model. 

Integrated healthcare delivery addresses this need head-on by streamlining expertise and services across 

the entire surgical journey. Defined by Shortell (2021) as “care coordinated across professionals, 

facilities, and support systems, continuous over time and tailored to personal needs,” integrated care 

moves beyond traditional, hierarchical models. It promotes a collaborative ecosystem where 

multidisciplinary teams—including physicians, nurses, radiologists, and allied health professionals—

work in harmony. This holistic coordination spans pre-operative assessments, intraoperative precision, 

and structured postoperative recovery, ultimately aiming to enhance safety, improve outcomes, and 

elevate the overall patient experience. 

Saudi Arabia’s Vision 2030 offers a powerful platform for realizing this transformation. The Kingdom’s 

ambitious healthcare reform strategy prioritizes quality of care, accessibility, and long-term 

sustainability. It aims to address systemic challenges such as surgical waitlists, inequities in healthcare 

access, and the growing burden of non-communicable diseases through innovative, integrated solutions. 

The Ministry of Health’s development of advanced medical cities and specialty centers presents a unique 

opportunity to embed multidisciplinary collaboration within surgical pathways—laying the groundwork 

for a globally competitive healthcare system. 

This article explores the transformative potential of integrating four critical specialties—nursing, 

radiology, echocardiography, and electrocardiography (ECG)—into the intraoperative process. 

Drawing on international best practices and tailored to the specific healthcare environment in Saudi 

Arabia, it demonstrates how strategic collaboration across these fields can significantly enhance surgical 

decision-making, improve clinical outcomes, and ensure more efficient use of healthcare resources. 

The Saudi Context: Vision 2030 and Surgical Care Transformation 

Saudi Arabia's healthcare system is undergoing a profound strategic realignment under Vision 2030, 

reflecting a national commitment to elevate public services and diversify the economy (Saudi Ministry 

of Health, 2021). This transformation aims to achieve key objectives: enhanced access to high-quality 

care, improved health outcomes for the population, and long-term financial sustainability of the 

healthcare sector. Key initiatives supporting this ambitious transformation include: 

• Infrastructure Expansion: The government has embarked on an aggressive program to 

develop over 35 new hospitals and specialized medical cities. These state-of-the-art facilities are 

designed to host advanced surgical capabilities and foster multidisciplinary collaboration. Medical cities, 

such as King Fahad Medical City in Riyadh or King Abdullah Medical City in Makkah, are envisioned 

as comprehensive hubs offering a full spectrum of specialized services, from tertiary care to advanced 

research and education. This expansion not only increases bed capacity but, more importantly, aims to 

decentralize specialized care and make it more accessible across different regions. 

• Digital Health Investments: Saudi Arabia is making substantial investments in digital health 

infrastructure, including the implementation of a national electronic health record (EHR) system, 

typically referred to as SEHA (Saudi Electronic Health Atlas). This national EHR initiative aims to create 

a unified, interoperable digital platform for patient data, facilitating seamless information exchange 

across various healthcare providers, from primary care centers to specialized hospitals. Furthermore, 

significant resources are being allocated to telehealth platforms, remote monitoring technologies, and 

AI-powered diagnostic tools, which are crucial for extending care to remote areas and optimizing clinical 

workflows. 
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• Workforce Localization: Recognizing the importance of a skilled national workforce, Vision 

2030 emphasizes increased training and education for Saudi healthcare professionals. This includes 

expanding medical and nursing schools, investing in postgraduate training programs, and creating 

specialized career pathways to reduce reliance on expatriate healthcare workers and ensure long-term 

sustainability of the system. 

• Private Sector Engagement: The government is actively encouraging greater private sector 

participation in healthcare delivery through public-private partnerships (PPPs). This strategy aims to 

leverage private sector efficiency, innovation, and investment to complement public healthcare services, 

enhance competition, and improve service quality. 

These comprehensive developments create fertile ground for implementing both vertically and 

horizontally integrated surgical services (Kueven et al., 2021). Vertical integration combines different 

levels of care—such as primary, community, and hospital services—to ensure continuity throughout a 

patient's journey. Horizontal integration fosters collaboration across same-level specialties within a 

hospital or a regional network, ensuring comprehensive and coordinated input from diverse experts 

during complex surgical cases. Both models are essential for establishing comprehensive and streamlined 

surgical care pathways. 

The imperative for such integration is particularly acute in Saudi Arabia, which faces a rising burden of 

non-communicable diseases, including cardiovascular diseases, diabetes, and obesity. These conditions 

frequently necessitate complex surgical interventions and increase the likelihood of perioperative 

complications. Optimizing intraoperative teamwork and decision-making thus becomes not only a 

clinical necessity but also an economic imperative, aiming to reduce complications, shorten hospital 

stays, and lower overall healthcare costs. The integration approaches discussed in this article directly 

address these burgeoning needs while aligning seamlessly with the national transformation goals outlined 

in Vision 2030. 

SPECIALTY INTEGRATION IN INTRAOPERATIVE CARE 

 

Effective intraoperative decision-making is the cornerstone of surgical success. It relies not solely on the 

surgeon's expertise but increasingly on the seamless integration of real-time data and specialized insights 

from a multidisciplinary team. 

 

NURSING SPECIALISTS: THE ORCHESTRATORS OF SURGICAL SAFETY 

 

Nursing professionals have transcended traditional roles, emerging as essential decision-makers and 

pivotal orchestrators of surgical safety within modern perioperative ecosystems. Their contributions are 

multifaceted, extending beyond basic patient care to encompass complex procedural assistance, 

meticulous documentation, and proactive patient advocacy. Evidence indicates that advanced practice 

nurses, including nurse-surgeons in specific contexts, can perform procedures ranging from biopsies to 

caesarean sections with outcomes comparable to physicians, often leading to higher patient satisfaction 

and reduced waiting lists (Thomas et al., 2023). In intraoperative settings, specialized nurses contribute 

through: 

• Precision Documentation and Real-time Record Keeping: Perioperative nurses maintain 

continuous, real-time surgical records. This meticulous documentation is critical for enhancing the entire 

team's situational awareness, providing an accurate legal record, and serving as a vital communication 

tool for subsequent care phases. Studies indicate that a significant percentage of medical errors originate 

from documentation failures, underscoring the critical role of accurate and timely nursing records in 

preventing adverse events (Anonymous, 2023). 

• Anticipatory Assistance and Procedural Expertise: Specialized scrub and circulating nurses 

possess profound knowledge of surgical procedures, anticipated steps, and instrument requirements. 

Their ability to anticipate instrument needs, prepare the operative field, and maintain anatomical 

exposure based on the surgeon's movements and the procedural flow significantly reduces operative time 

and enhances efficiency. This anticipatory assistance is crucial in high-pressure, rapidly evolving surgical 

scenarios. 

• Safety Advocacy and "Never Event" Prevention: Perioperative nurses are critical advocates 

for patient safety. They rigorously enforce World Health Organization (WHO) surgical safety checklists, 

conduct instrument and sponge counts to prevent retained foreign objects, and ensure proper patient 

positioning to prevent pressure injuries or nerve damage. They serve as the last line of defense against 

"never events"—serious, preventable medical errors. Their vigilance and adherence to protocols are 

instrumental in minimizing surgical complications. 
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• Communication Facilitation and Patient/Family Liaison: Nurses often serve as crucial 

communicators within the operating room team, ensuring that information flows efficiently between the 

surgeon, anesthesiologist, and other personnel. Beyond the OR, they frequently act as the primary liaison 

with the patient's family, providing updates during prolonged procedures and facilitating communication 

that informs postoperative planning and eases family anxiety. 

For Saudi Arabia, developing specialized perioperative nursing career ladders with robust 

certification programs is paramount to fully leverage this potential. These programs should emphasize 

advanced skills in surgical assistance, patient assessment, and interdisciplinary collaboration. Investing 

in such specialized training can empower nurses to take on expanded roles, improving both efficiency 

and patient safety within the Kingdom's evolving surgical landscape. 

 

RADIOLOGY SPECIALISTS: REAL-TIME IMAGING INTELLIGENCE 

 

Intraoperative radiology integration fundamentally transforms surgical precision through image-guided 

navigation, providing dynamic visualization that empowers surgeons to make real-time, informed 

decisions. Key applications of this integration include: 

• On-Demand Imaging for Precision: The availability of intraoperative CT (iCT) or 

intraoperative MRI (iMRI) allows surgeons to obtain immediate, high-resolution scans during complex 

procedures. This is particularly invaluable in neurosurgery for tumor resection, allowing surgeons to 

assess the extent of tumor removal and ensure clear margins before closing. In oncological general 

surgery, iCT can be used for precise localization of smaller lesions, margin assessment in liver or 

pancreatic resections, or confirmation of device placement. 

• Fluoroscopic Guidance for Dynamic Visualization: Real-time fluoroscopy (using C-arms) is 

indispensable in orthopedic surgeries for fracture reduction and implant placement, in vascular surgery 

for stent placement, and in biliary procedures for cholangiography. It provides dynamic visualization of 

anatomical structures and instrument positions, minimizing the risk of error and enhancing accuracy. 

• Interventional Techniques for Immediate Problem Solving: The presence of interventional 

radiology expertise within the surgical suite, or on immediate call, allows for rapid response to 

unexpected intraoperative complications. For instance, embolization can be performed immediately to 

manage unexpected or intractable bleeding, avoiding the need for further surgical exploration or severe 

hemodynamic compromise. 

Studies confirm that protocol-driven imaging documentation significantly impacts surgical safety by 

establishing clear communication systems that can reveal critical incidents and facilitate timely 

intervention (Anonymous, 2023). For Saudi institutions, embedding radiologists directly within surgical 

teams via tele-radiology solutions can address specialist distribution challenges, particularly in 

geographically diverse or remote regions. Tele-radiology enables remote expert interpretation of 

intraoperative scans, ensuring that specialized insights are available regardless of the physical location 

of the expert. The Kingdom's substantial investments in AI-assisted image interpretation align 

perfectly with this approach. AI algorithms can rapidly analyze intraoperative scans, highlight critical 

features, and provide preliminary assessments that can significantly expedite the decision-making 

process, guiding precise resection boundaries or confirming optimal stent placements. This integration 

not only enhances precision but also contributes to reduced operative times and improved patient 

outcomes by minimizing guesswork and ensuring optimal surgical execution. 

Echocardiography Specialists: Hemodynamic Architects 

Transesophageal echocardiography (TEE) has become indispensable in modern cardiac and major non-

cardiac surgery by providing real-time, dynamic, and comprehensive assessment of cardiac function and 

hemodynamic status. Echocardiography specialists contribute critically to intraoperative decisions 

through: 

• Valvular Assessment and Repair Guidance: In cardiac valve surgery, TEE allows for 

immediate, high-fidelity assessment of valve pathology and guides repair or replacement decisions in 

real-time. Post-repair, TEE instantly confirms the efficacy of the repair, allowing for immediate 

adjustments if necessary, thereby reducing the need for re-cross-clamping and improving surgical 

efficiency. 

• Volume Status Optimization: TEE provides dynamic insights into ventricular filling and 

contractility, enabling precise differentiation between hypovolemia (low blood volume) and cardiogenic 

shock (heart pump failure) as causes of unexplained hypotension. This differentiation is critical for 

guiding fluid administration, vasopressor use, and inotropic support to optimize the patient's 
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hemodynamic stability. Parameters like left ventricular end-diastolic area and stroke volume variation 

(derived from TEE) provide far more accurate assessments than traditional methods. 

• Embolism Detection and Management: TEE is highly sensitive in detecting air or thrombotic 

emboli during procedures, especially in cardiac, neurosurgical, or orthopedic cases where air embolism 

is a risk. Early detection allows for immediate intervention, such as adjusting surgical field pressure or 

initiating specific maneuvers to prevent catastrophic neurological or cardiac events. 

• Wall Motion Analysis for Ischemia Detection: TEE can detect regional wall motion 

abnormalities that are indicative of myocardial ischemia, often before ECG changes manifest. This early 

warning system allows anesthesiologists and surgeons to intervene quickly, optimizing oxygen supply 

and demand to the myocardium and preventing myocardial infarction. 

Evidence robustly supports TEE's pivotal role in managing hemodynamic instability during and after 

complex surgical procedures (e.g., post-cardiopulmonary bypass, thoracic aortic surgery). Advanced 

applications, such as 3D reconstruction of cardiac structures, provide a more comprehensive view for 

complex valve repairs or congenital heart defect corrections. For Saudi Arabia, investing in training and 

creating certified TEE perfusionist teams would significantly enhance cardiac surgery safety profiles and 

improve outcomes, as these specialized professionals can continuously monitor and interpret TEE images 

during cardiopulmonary bypass, directly informing the surgical and anesthetic teams. 

 

ECG SPECIALISTS: RHYTHM MANAGEMENT STRATEGISTS 

 

ECG monitoring during surgery extends far beyond basic heart rate tracking to encompass sophisticated 

ischemia and arrhythmia analysis, providing crucial insights into the patient's cardiac status. 

Specialized ECG services enhance intraoperative care through: 

• Preoperative Risk Stratification: Comprehensive preoperative ECG screening is a 

cornerstone of cardiovascular assessment for surgical patients. It allows for the identification of 

undiagnosed conduction abnormalities (e.g., bundle branch blocks, Wolff-Parkinson-White syndrome), 

silent ischemia, or other cardiac conditions that could significantly increase perioperative risk. Detecting 

these abnormalities preoperatively enables appropriate medical optimization or referral to cardiology, 

potentially preventing intraoperative cardiac events and reducing surgical cancellations. 

• Continuous Ischemia Monitoring: Advanced ECG systems allow for continuous ST-segment 

analysis during major vascular procedures, prolonged surgeries, or in high-risk patients. ST-segment 

deviations are critical indicators of myocardial ischemia. Real-time detection of these changes alerts the 

anesthesia and surgical teams to potential cardiac compromise, prompting immediate investigation and 

intervention (e.g., optimizing blood pressure, heart rate, or oxygenation). 

• Arrhythmia Interpretation and Management: Specialized ECG interpretation is vital for 

differentiating benign dysrhythmias from critical, life-threatening arrhythmias (e.g., ventricular 

tachycardia, fibrillation, complete heart block). Prompt and accurate diagnosis guides immediate 

pharmacological or electrical interventions, stabilizing the patient's cardiac rhythm and preventing severe 

hemodynamic collapse. 

• Pacing Optimization: In patients with pacemakers or those requiring temporary pacing during 

surgery, ECG specialists can guide the optimal settings for these devices, ensuring effective cardiac 

output and rhythm control. 

Research establishes the ECG as a "cornerstone of cardiovascular screening" that can detect critical 

abnormalities in a notable percentage of asymptomatic surgical patients. The evolution of monitoring 

technologies, including mobile and wearable ECG monitors, allows for continuous, high-fidelity cardiac 

surveillance without impeding surgical workflow. These devices, often integrated with smart alarm 

systems, can transmit data wirelessly to a central monitoring station for interpretation. For Saudi Arabia, 

integrating ECG specialists into preoperative clinics and intraoperative teams would provide crucial 

specialized interpretation, particularly valuable for the growing number of patients with cardiac 

comorbidities undergoing high-risk general surgery. This enhanced surveillance can significantly 

improve patient safety and outcomes by facilitating early detection and rapid management of cardiac 

events. 

 

IMPLEMENTATION FRAMEWORK: INTEGRATION MODELS FOR SAUDI ARABIA 

 

Successful integrated healthcare delivery necessitates deep structural, functional, and normative 

alignment across all levels of care (Shortell, 2021). For Saudi Arabia, implementing a hybrid model 

combining both horizontal and vertical integration strategies is essential (Kueven et al., 2021). This 



TPM Vol. 32, No. S4, 2025        Open Access 

ISSN: 1972-6325 

https://www.tpmap.org/ 

 
 

113 
 

  

approach must be meticulously planned and executed to navigate existing complexities and maximize 

the benefits of collaboration. 

 

 

 

VERTICAL INTEGRATION COMPONENTS 

 

Vertical integration focuses on coordinating services along the patient's entire care continuum, from 

primary care to tertiary and rehabilitative services. 

• Structural: This involves embedding specialized services like ECG and echocardiography 

directly within surgical departments or creating dedicated perioperative assessment centers. Structurally, 

it also implies common governance structures that unify different levels of care, allowing for shared 

decision-making and resource allocation. Examples include creating integrated hospital networks where 

primary care clinics are formally linked to specialty hospitals for seamless patient referrals and data 

sharing. 

• Functional: This component emphasizes shared electronic health records (EHRs) with 

specialty-specific templates and comprehensive interoperability. A unified EHR system (like Saudi 

Arabia's SEHA) is paramount, enabling all care providers to access a complete patient history, including 

pre-operative evaluations, intraoperative notes, imaging reports, and postoperative recovery plans. This 

eliminates information silos, reduces duplication of tests, and ensures that critical data informs every 

care decision. Furthermore, standardized communication protocols, such as SBAR (Situation, 

Background, Assessment, Recommendation), must be universally adopted for critical findings to ensure 

clarity and consistency in interdisciplinary communication. 

• Process: Standardized care pathways and protocols are critical for vertical integration. These 

pathways define the patient's journey from referral to discharge, ensuring consistent, evidence-based care 

across all phases. This includes standardized pre-operative optimization protocols for patients with 

comorbidities, clear guidelines for intraoperative monitoring and intervention, and structured 

postoperative recovery plans with defined triggers for specialist consultation or escalation of care. 

 

HORIZONTAL INTEGRATION COMPONENTS 

 

Horizontal integration focuses on collaboration and coordination across different specialties at the same 

level of care, particularly within the hospital setting. 

• Interprofessional: This component advocates for co-located multidisciplinary surgical hubs or 

"centers of excellence" (e.g., a dedicated oncology surgical center or a cardiovascular institute). These 

hubs facilitate constant informal and formal interaction among surgeons, anesthesiologists, nurses, 

radiologists, and cardiologists. Physical proximity encourages impromptu consultations, strengthens 

professional relationships, and fosters a cohesive team environment. 

• Normative: This refers to fostering a shared culture of collaboration and mutual respect among 

different specialties. This is crucial for overcoming traditional hierarchical barriers. Strategies include 

regular joint simulation training programs where surgical teams (including all specialists) practice 

complex scenarios together, fostering shared mental models and improving real-time communication and 

coordination. Joint grand rounds, interdisciplinary case conferences, and shared performance metrics 

also promote a common purpose and collective responsibility for patient outcomes. 

• Clinical: This involves developing unified clinical pathways and protocols that span across 

specialties for common surgical conditions. For example, a unified pathway for elective colectomy would 

involve seamless coordination between gastroenterologists, general surgeons, anesthesiologists, 

radiologists, and perioperative nurses from patient evaluation to post-discharge follow-up. This ensures 

that all specialists contribute to a cohesive and optimized care plan. 

The Malcolm Baldrige framework offers robust operational guidance for implementing these 

integration models. This comprehensive quality improvement framework, focusing on leadership, 

strategic planning, customer focus, measurement, analysis, knowledge management, workforce focus, 

operations, and results, has been shown to correlate with higher performance excellence awards 

attainment in healthcare organizations (Kueven et al., 2021). Applying Baldrige principles can provide a 

structured roadmap for Saudi healthcare institutions to achieve holistic integration and sustained 

excellence. 

Technology Integration must address Saudi-specific barriers such as geographic distribution and 

varying levels of technological readiness. This involves: 
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• Modular EHR Systems: Implementing EHR systems with modular components allows for 

phased implementation and customization to local needs, easing the transition burden. Crucially, these 

systems must be highly interoperable, allowing seamless data exchange with external systems (e.g., 

laboratory, imaging, and specialty-specific platforms) through robust APIs and common data models. 

Addressing data silos is paramount for true integration. 

• Telehealth Bridges: Expanding telehealth beyond simple consultations to include remote 

monitoring, virtual post-operative visits, and specialist tele-consultations for rural hospitals is vital for 

bridging geographic disparities. This ensures that expert advice is accessible to all corners of the 

Kingdom. 

• Mobile Solutions and AI: Leveraging mobile solutions like wearable ECG/echo probes with 

AI-assisted analysis can provide real-time data from remote locations, allowing specialists to intervene 

promptly. Robust cybersecurity measures are essential to protect patient data in this interconnected 

environment, alongside reliable maintenance and technical support for advanced equipment. 

 

EVIDENCE-BASED IMPACT ON SURGICAL OUTCOMES 

 

Integrated approaches consistently demonstrate measurable benefits across three critical domains, 

contributing to enhanced patient care and optimized resource utilization. 

Clinical Outcomes 

• Reduced Errors and Enhanced Safety: Integrated team communication, standardized 

protocols, and multi-disciplinary verification processes significantly reduce the incidence of surgical 

errors. For instance, robust radiology-nursing verification protocols have been shown to drastically 

reduce wrong-site/side errors (Anonymous, 2023). Collaborative decision-making also contributes to 

lower rates of adverse events, such as medication errors and surgical site infections. 

• Improved Patient Experience and Satisfaction: When care is coordinated and 

communication is seamless, patients report significantly higher satisfaction levels. This is evident in 

studies focusing on perioperative nursing roles, where nurse-led care has been linked to notably improved 

patient satisfaction (Thomas et al., 2023). Integrated care provides patients with a clear understanding of 

their journey, reducing anxiety and fostering trust. 

• Lower Complication Rates: Comprehensive pre-operative optimization, meticulous 

intraoperative monitoring, and structured postoperative care, all facilitated by integrated teams, lead to a 

substantial reduction in surgical complications. This includes a decrease in readmission rates, fewer 

postoperative infections, and better management of chronic conditions impacting recovery. 

• Shorter Hospital Stays: By optimizing every phase of care and preventing complications, 

integrated approaches contribute to reduced lengths of hospital stay. This not only benefits patients by 

allowing them to recover at home sooner but also frees up valuable hospital beds. 

•  

OPERATIONAL EFFICIENCY 

 

• Optimized Operating Room (OR) Utilization: Coordinated team workflows, precise 

scheduling, and efficient patient flow significantly shorten OR turnover times. This allows for more 

procedures to be performed within the same timeframe, reducing surgical backlogs and improving access 

to care. 

• Reduced Surgical Cancellations: Comprehensive pre-operative risk assessment, often 

involving multidisciplinary input (e.g., ECG specialists assessing cardiac risk), leads to better patient 

optimization before surgery. This proactive approach helps identify and mitigate potential issues in 

advance, significantly reducing the rate of last-minute surgical cancellations. 

• Efficient Resource Allocation: Integrated care models promote smarter utilization of 

resources, including equipment, personnel, and consumables. By minimizing wasted time and redundant 

tests, these models ensure that resources are deployed where they are most needed, leading to greater 

overall efficiency. 

• Improved Staff Utilization: Clear roles, effective communication, and streamlined processes 

within integrated teams lead to improved productivity and job satisfaction among healthcare 

professionals. This maximizes the valuable expertise of each team member. 

Economic Value 

• Significant Cost Savings: By reducing complications, shortening hospital stays, and 

optimizing resource utilization, integrated care models generate substantial cost savings. Team-based 

care has been shown to result in considerable annual per-person savings (Yeager et al., 2013). These 
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savings stem from avoiding costly re-interventions, managing fewer complications, and enhancing 

overall patient throughput. 

• Reduced Litigation Costs: Enhanced documentation, improved patient safety protocols, and 

fewer medical errors inherently lead to a reduction in potential litigation risks and associated costs 

(Anonymous, 2023). A transparent and safe care environment fosters trust and reduces the likelihood of 

adverse legal outcomes. 

• Higher Volume and Value-Based Care: By increasing efficiency and improving outcomes, 

integrated models enable healthcare systems to manage a higher volume of patients while delivering 

higher value care. This aligns with modern healthcare financing models that increasingly reward quality 

and outcomes over quantity of services. 

 

CHALLENGES AND SOLUTIONS IN THE SAUDI CONTEXT 

 

Implementing integrated healthcare delivery, while highly beneficial, faces predictable but surmountable 

barriers, particularly within the unique context of Saudi Arabia. Addressing these challenges proactively 

is crucial for successful transformation. 

• Professional Boundaries and Hierarchical Traditions: Saudi Arabia's healthcare system, like 

many globally, has historically been characterized by hierarchical structures, particularly within surgical 

disciplines. This can lead to resistance to interdisciplinary collaboration, as traditional roles and 

professional autonomies might feel threatened.  

o Solution: Overcoming this requires comprehensive leadership development programs 

emphasizing "leading across" competencies (Kueven et al., 2021). These programs should focus on 

fostering a culture of mutual respect, shared decision-making, and collective responsibility. Multi-

stakeholder workshops, regular interdisciplinary team meetings, and mentorship programs that pair 

senior surgeons with advanced practice nurses or imaging specialists can help bridge professional divides 

and foster a collaborative mindset. Incentives tied to collaborative behaviors and shared performance 

metrics can also drive cultural change. 

• Technological Barriers: The ambitious push for digital health brings challenges, including the 

high upfront costs of advanced medical equipment (e.g., hybrid ORs, AI-driven imaging systems), rapid 

technological obsolescence, and the need for robust IT infrastructure across a diverse geographic 

landscape. Ensuring seamless interoperability between disparate systems and protecting patient data 

security are also major concerns.  

o Solution: This can be mitigated through centralized procurement strategies that 

leverage economies of scale, exploring leasing options for high-cost equipment, and investing in scalable, 

modular EHR systems. Telehealth adaptations (Kueven et al., 2021) are key for connecting central 

specialists with rural hospitals, but robust broadband infrastructure is essential. Furthermore, significant 

investment in cybersecurity measures and ongoing technical support for digital systems is paramount. 

Comprehensive training for staff on new technologies is vital to ensure adoption and maximize utility. 

• Regulatory Gaps: The rapid evolution of integrated care models often outpaces existing 

regulatory frameworks. There may be ambiguities in the scope of practice for advanced practice roles 

(e.g., nurse-surgeons), challenges in credentialing multidisciplinary teams, or legal complexities 

regarding data sharing across different entities or regions.  

o Solution: Addressing this requires a proactive approach by the Saudi Ministry of 

Health. National task forces comprised of legal experts, clinicians, and policymakers should be 

established to review and update existing regulations. Developing national nurse-surgeon frameworks 

based on international best practices and validated outcome data (Thomas et al., 2023) is crucial. Piloting 

new models of care in controlled environments and establishing clear data sharing agreements will pave 

the way for broader implementation. Benchmarking against successful international integrated care 

models can provide valuable insights for regulatory development. 

• Workforce Imbalances: While Vision 2030 emphasizes workforce localization, there may still 

be regional disparities in the distribution of highly specialized professionals. Attracting and retaining top 

talent, especially in remote or less developed areas, can be challenging.  

o Solution: Strategies include implementing scholarship programs and specialized 

training centers to cultivate local talent in high-demand areas. Incentives for rural practice, such as 

housing allowances, enhanced professional development opportunities, and career progression pathways, 

can encourage specialists to work in underserved regions. Leveraging telemedicine models (e.g., "hub-

and-spoke" models where central specialists consult remotely with rural teams) can effectively extend 
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expert services without requiring physical relocation. Furthermore, focusing on the quality of life and 

professional growth opportunities for healthcare professionals will be vital for long-term retention. 

 

CONCLUSION AND RECOMMENDATIONS 

 

Integrated healthcare delivery transforms surgical decision-making from fragmented expertise to a 

cohesive, coordinated intelligence. Saudi Arabia's Vision 2030 presents an unprecedented opportunity to 

implement these evidence-based models, fundamentally reshaping the Kingdom's surgical landscape and 

setting a new global standard (Saudi Ministry of Health, 2021). The strategic incorporation of specialized 

nursing, radiology, echocardiography, and ECG services within surgical teams is not merely an 

operational adjustment but a profound cultural transformation, fostering a shared purpose and collective 

responsibility for optimal patient outcomes (Shortell, 2021). 

To fully realize the potential of integrated care in Saudi Arabia, we recommend the following strategic 

imperatives: 

• Develop National Integration Frameworks: Establish clear, comprehensive national 

regulations and guidelines for advanced practice nursing roles (including potential nurse-surgeon 

frameworks) and interdisciplinary practice standards. These frameworks should define scopes of 

practice, credentialing requirements, and collaborative protocols across all specialties involved in 

surgical care. 

• Prioritize Interoperable Technology Investments: Make sustained investments in robust, 

interoperable Electronic Health Records (EHRs) and advanced telehealth infrastructure. Focus on 

systems that facilitate seamless data exchange, real-time remote monitoring, and AI-assisted diagnostics 

to optimize resource utilization and extend specialized care to all regions. 

• Revolutionize Healthcare Education and Training: Implement mandatory, multi-

professional simulation training programs for all surgical teams. These immersive training environments 

will foster shared mental models, enhance real-time communication skills, and build cohesive team 

dynamics among surgeons, anesthesiologists, nurses, and other specialists. 

• Establish Robust Outcome Measurement Systems: Develop and integrate comprehensive 

metrics for integrated care within Saudi health quality indicators. Regularly collect and analyze data on 

patient outcomes, operational efficiency, and economic value to continually refine integrated care 

pathways and demonstrate tangible improvements. 

• Accelerate Advanced Practice Nursing Roles: Invest significantly in educational programs 

and career pathways for advanced practice nurses in perioperative settings. Empowering nurses with 

expanded roles and responsibilities will leverage their expertise to enhance patient safety, improve 

surgical flow, and contribute directly to intraoperative decision-making. 
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