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Volume 13

Aims and Scope of the Series

Public health is what we as a society do collectively to contribute to and ensure the
health and social conditions for the enjoyment of health as a resource for life. It
can also be defined as science and research that promotes health, prevents disease,
and improves populations’ well-being and quality of life. Its objective is to know
the risk factors that determine and condition the populations’ health levels at
present. At the end of the 20th century and the beginning of the 21st century, it is
unjustifiable and regrettable that morbimortality according to age plays a leading
role when the causes are mostly well known and therefore preventable, such as
obesity, AIDS, cirrhosis, diabetes mellitus, addictions and cancer associated with
the consumption of tobacco and alcohol, etc. In short, public health is science
based on epidemiology and biostatistics, and currently, new technologies and
artificial intelligence must be incorporated to identify patterns and trends in what
we do collectively as a society to ensure living conditions and prevent risk factors
that affect individual and population health. For all these reasons, it is essential

to scientifically investigate and act on the determinants that impede the well-be-
ing and quality of life related to the health of people, patients, and populations

in general, given that to control the determinants of diseases, it is important to
control the environment and genetics. Consequently, the current fight for public
health must prioritize the control of the environment, such as atmospheric and
biological pollution and environmental and social biodiversity, promoting the sen-
sitivity and training of society and its individuals by empowering them to make
free and appropriate decisions about these aspects to lead healthy lifestyles based
on motivation and responsibility in the face of the challenges they cope with from
an individual point of view, such as dealing with the addictions that exist in today’s
complex world. Public health also requires an ethical vision and incorporates strat-
egies to reduce social inequality.
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Preface

Healthcare delivery has been based on a continuous patient-physician relationship
since its inception, and today it encompasses the relationship and collaboration

of multidisciplinary healthcare professionals. The principle of “first, do no harm”
(Primum non nocere) remains the fundamental cornerstone in healthcare delivery,
guiding every clinical and administrative decision. Therefore, the importance of
healthcare services for individuals’ physical, emotional, and mental well-being, based
on recorded health information and the expert assistance of healthcare professionals,
is immense. In the modern era, quality in healthcare delivery and the efficient use

of patient life expectancy are vital. Patients must not only receive treatment but also
feel safe within the healthcare ecosystem. However, informing patients is no longer
enough to win their trust; patient safety values must be continuously maintained and
integrated into all components of healthcare services, from front-line clinical care

to back-office administration. With rapid technological advancements and digital
transformations, hospital management has undergone a paradigm shift from tradi-
tional hierarchical management to alternative, visionary, and data-driven manage-
ment. Therefore, hospital support systems and administrative frameworks must
adapt to the innovations of the era, ensuring the efficient use of existing resources
while maintaining high standards of care. This book, “Hospital Management and
Administration — Improving the Quality of Health Services”, brings together compre-
hensive theoretical knowledge and diverse practical applications in hospital manage-
ment and patient safety. As editors, we aimed to provide the reader with both a robust
general framework and the necessary depth of detail by bringing together important
topics from an interdisciplinary perspective. Each chapter explores different facets of
the evolving landscape, offering insights into how visionary leadership can address
contemporary challenges in the healthcare sector. We would like to thank all the
chapter authors for their expertise. We believe this work contributes significantly

to hospital management and patient safety, benefiting all stakeholders in health
services.

Dr. Hatice Esen Kog and Dr. Nazife Oztiirk
Associate Professor,

Antalya Training and Research Hospital,
R&D Unit,

Antalya, Tiirkiye






Chapter 1

Introductory Chapter: An Overview
of Healthcare Service Quality

Hatice Esen Kog

1. Introduction

The continuous provision of healthcare services 7/24 is indispensable and of
vital importance for the well-being of individuals and societies. Hospital manage-
ment plays a pivotal role in delivering high-quality healthcare services, ensuring the
efficient use of all available resources, and maintaining accessibility. In today’s world,
rising healthcare expenditures, an ageing population, the increasing prevalence of
chronic diseases, technological advancements, and rising patient expectations have
rendered hospital management—with its matrix organisational structure—more
complex and strategically demanding [1, 2].

The World Health Organisation (WHO) defines quality healthcare services as
those that are effective, safe, people-centred, timely, equitable, integrated, and efficient
[3]. For healthcare services to be considered high quality, they must achieve the
objectives outlined above. Within the scope of healthcare services, the health quality
standards (HQS) have been established in alignment with the WHO patient safety
objectives to ensure quality assurance in hospitals. These standards include the fol-
lowing targets: effectiveness, efficiency, productivity, healthy working life, patient
safety, equity, patient-centredness, convenience, timeless, and continuity [4]. The
Tiirkiye Quality and Accreditation in Health (TUSKA) plays a crucial role in ensuring
that hospitals comply with national and international standards and in establishing a
culture of continuous improvement [5].

The healthcare accreditation standards demonstrate alignment with the patient
safety goals set out by the World Health Organisation (Figure 1).

A patient-centred approach is critical for ensuring patient safety and satisfaction.
Since the 1980s, there has been recognition of the potential of a patient-centred health-
care system to offer significant opportunities for hospitals to improve their quality and,
consequently, their efficiency [6]. Today, hospital managers are required not only to
ensure operational efficiency but also to demonstrate competence in strategic leader-
ship, financial sustainability, digital transformation, human resources management,
and risk management. In this context, traditional hospital management has evolved
beyond classical administrative duties into a multidisciplinary leadership role.

1.1 Hospital management of the future

The accessibility and sustainability of healthcare services is of critical importance.
In the healthcare sector, effective leadership is crucial for the effective management
of resources and the success of healthcare operations. In healthcare institutions, it is
not only about managing existing resources; effective green leadership that focuses
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Figure 1.
HQS goals (TUSKA).

on social and environmental responsibility, as well as visionary leadership grounded
in ethical values and mindful of the balance of the environmental ecosystem, is of
paramount importance [7]. The issue of sustainability assumes particular significance
in the context of hospitals, primarily in order to fulfil social requirements and to

avoid environmental and health risks. Moreover, in consequence of the considerable
technological and digital changes and transformations that have occurred in the recent
years, it is imperative for healthcare institutions to adopt innovation and to implement
approach that are innovative, if strategic development is to be achieved [8].

The necessity for high-quality, accessible, and affordable healthcare services
is increasing in line with population growth, an ageing society, and the increasing
prevalence of chronic diseases. These challenges are compelling healthcare systems
to develop more efficient, sustainable, and innovative solutions. This necessitates
creative approaches to health economics, social policy, and effective management to
ensure the delivery of high-quality services. The existence of successful and sustain-
able healthcare systems is predicated on technological advancements and the utilisa-
tion of evidence-based research.

Another important aspect of healthcare is Industry 4.0, the digital revolution of the
twenty-first century. This has led to the creation of a “Healthcare 4.0 system, a sum-
mary of future technologies that aims to make healthcare systems more efficient, person-
alised, and sustainable. Protecting against an ageing population and increasing chronic
diseases, technologies such as real-time data collection, Al-powered predictive analytics,
and telemedicine provide early diagnosis, personalised treatment, and resource plan-
ning. The COVID-19 pandemic highlighted the urgency of this digitalization, emphasis-
ing the increasing need for stronger and more adaptable healthcare outcomes [9].

The primary responsibility of current hospital administrators is to ensure patient
safety when providing quality healthcare, while also prioritising environmental
and social sustainability, integrating digital transformation, and constructing more
efficient, personalised healthcare systems for the future.
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2. Purpose and goals

In editing this book, a clear mission was set: to provide a state-of-the-art look
at the hospital management and patient safety. The challenges and complexities of
hospital management are highlighted by this text; the integrity of traditional hospital
management roles is emphasised; the concept of visionary leadership is outlined; the
digital transformation of healthcare is outlined; the quality of healthcare is outlined,
as well as patient safety, accessibility, and sustainability; and the delivery of more
effective and efficient healthcare services is emphasised, with a patient-centred
approach throughout this process. In this regard, adopting a holistic approach to
the delivery of quality healthcare services centred on patient safety is of paramount
importance.

3. Conclusion

At its core, this book offers solutions to current health problems, it also discusses
future product options. Furthermore, it emphasises the importance of ethical values
and patient-centred methods in healthcare management, guiding service delivery
within the sector. It is vital that practices aimed at ensuring patient safety and con-
tinuously improving healthcare delivery be supported by effective hospital manage-
ment. In particular, the hospital support provided today should adopt and implement
a comprehensive visionary perspective, encompassing patient and staff safety, patient
and staff satisfaction, risk management, learning from mistakes, and continuous
quality control. I would like to express my sincere gratitude to all my colleagues and
contributors who worked on the preparation of this book.
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Chapter 2

Perspective Chapter: The Strategic
Importance of Professionalism in
Healthcare

Hatice Esen Koc and Nazife Oztiirk

Abstract

Professionalism is widely recognized as a fundamental component of high-quality,
safe, and patient-centered healthcare. It encompasses a set of values, behaviors, and
relationships that support the public’s trust in healthcare professionals. In the context
of contemporary hospital management, the promotion of professionalism is not only
an ethical imperative but also a strategic necessity. Health systems are becoming
increasingly complex, multidisciplinary, and results-oriented. In such environments,
professionalism serves both as a guiding principle and a performance enhancer.

This section explores the concept of professionalism as a multifaceted and evolving
phenomenon that extends beyond individual healthcare providers to encompass
organizational structures, leadership methodologies, and organizational culture. The
concept of professionalism is presented as a strategic tool that contributes to organi-
zational excellence, staff loyalty, ethical decision-making, and ultimately improved
patient outcomes. The present section has been prepared using academic literature
and international frameworks. The objective of this study is to furnish healthcare
managers, policymakers, and educators with pragmatic insights into the develop-
ment, sustenance, and integration of professionalism into the fundamental opera-
tions of healthcare delivery.

Keywords: healthcare, professionalism, healthcare quality, healthcare management,
hospital management

1. Introduction

Healthcare institutions are under significant pressure to improve their services due
to an aging population and increasing demand for healthcare services. The develop-
ment of the human qualities of healthcare professionals is of crucial importance
in ensuring the provision of high-quality medical service [1]. The cornerstone of
patient-centered, reliable, and ethical service delivery in healthcare is professional-
ism. Within the context of clinical settings, professional conduct is regarded not only
as an individual responsibility but also as a metric by which to gauge organizational
performance. In the contemporary context of hospital management, a strategic
approach to professionalism is imperative, given the complex structure of modern
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hospitals, the multidisciplinary nature of their teams, and their emphasis on patient
satisfaction [2]. The provision of safe, effective, patient-centered, timely, efficient,
and equitable clinical care is dependent on medical professionalism. The fundamental
principles of medical professionalism are firmly entrenched within the historical
context, as evidenced by the existence of oaths and established expectations [3].
Consequently, the concept of professionalism transcends individual values and ethics,
being instead closely associated with institutional leadership, policies, employee
development strategies, and organizational culture. In this context, the adoption of

a professional approach has been demonstrated to enhance the quality of healthcare
services while concomitantly strengthening employee job satisfaction and commit-
ment [4]. Consequently, promoting professionalism is imperative for the sustain-

able success of healthcare institutions. The notion of professionalism in healthcare
services is predicated on the existence of an effective human resources policy, which
must be continuously developed. This approach has the potential to enhance patient
satisfaction and strengthen the motivation of healthcare workers. Furthermore,
cultivating professionalism is a pivotal strategy for navigating the intricacies of the
healthcare system and enhancing the efficacy of multidisciplinary teams.

1.1 Definition and development of professionalism

The concept of professionalism has historically been defined within the frame-
work of the medical profession’s contract with society. This contract is predicated on
a set of principles, including knowledge, ethical values, dedication, and prioritization
of the public interest [5]. In contemporary discourse, the concept of professional-
ism is understood in conjunction with the notion of organizational professionalism,
superseding individual attitudes. Clinical professionalism is defined as the behaviors
of physicians and nurses who are in direct contact with patients. In contrast, mana-
gerial professionalism refers to institutional practices such as leadership approach,
strategic decision-making, transparency, and accountability. In this context, the
development of professionalism is a crucial strategic goal for enhancing the quality of
healthcare delivery and motivating healthcare workers. The notion of professionalism
in healthcare is predicated on the existence of an effective human resources policy
that is subject to continuous development. This will increase patient satisfaction
and strengthen the motivation of healthcare workers. In this context, the constant
strengthening of professionalism is a critical strategy for adapting to the complexity
of the healthcare system and increasing the effectiveness of multidisciplinary teams.
The concept of professionalism is inherently dynamic, necessitating continuous
development at both the individual and institutional levels within healthcare services.
The impact of professionalism on healthcare services has the potential to improve
patient outcomes and optimize healthcare delivery. In this context, the development
of professionalism emerges as a critical strategy for adapting to the complexity of
the healthcare system and increasing the effectiveness of multidisciplinary teams. In
conclusion, professionalism can be defined as a dynamic process that can improve the
quality of healthcare services. Furthermore, it has been demonstrated that it can also
strengthen employee job satisfaction and commitment.

Academic environments that facilitate the imparting of medical education and
professional values have been shown to play a critical role in the development of
professionalism. Papadakis and colleagues [6] demonstrated that deviations from
professionalism in medical school education increase the likelihood of disciplin-
ary action later in one’s professional life. This underscores the imperative for the
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initiation of professional education at an early stage, with due emphasis placed on
its uninterrupted progression. In academic education processes, ethical sensitivity,
empathy development, and the encouragement of professional attitudes through
motivational elements facilitate the transformation of professionalism into a lifelong
behavioral pattern [6].

Furthermore, the necessity for a clear definition of corporate values and their
alignment with the workplace culture arises from the differences in employees’
perceptions of professionalism [7]. The establishment of an organizational culture
characterized by professionalism is predicated on the presence of internal policies, the
formulation of behavioral standards, and the implementation of mechanisms for the
monitoring of compliance with these standards. To achieve this objective, all employ-
ees must embrace corporate values within the framework of transparency, fairness,
and professional contract principles.

The concept of institutional professionalism extends beyond mere behavioral
aspects, encompassing leadership methodologies, ethical decision-making processes,
and reward systems. Edgar [5] posits that the design of institutional structures that
foster professional conduct among employees has the potential to enhance their
motivation levels and the quality of the services they deliver. It is evident that a
professional approach, endorsed by corporate policies, exerts a favorable influence on
employee loyalty, patient satisfaction, and organizational performance.

To adapt to the constantly changing dynamics of healthcare systems, profes-
sional principles must be supported by flexibility and innovation. The contemporary
healthcare environment is characterized by several factors that are forcing a redefini-
tion of the concept of professionalism. These factors include multidisciplinary work
environments, increasing patient diversity, and digital transformation. The result of
these developments is that professionalism is becoming increasingly inclusive [8]. The
concept of professionalism must be subject to continuous updating and development,
both on an individual level, through the personal professional values of individuals,
and on an institutional level, through the implementation of institutional strategies.

The fundamental structural elements of professionalism in healthcare services are
demonstrated in Figure 1. It is crucial to emphasize that these essential elements are
indispensable for achieving true professionalism in healthcare services.

1.2 Dimensions of professionalism in healthcare institutions

The concept of professionalism is manifested in diverse dimensions at the individ-
ual, team, and institutional levels. At the individual level, the following measures are
recommended: Internalizing one’s professional identity, demonstrating commitment
to ethical values, and respecting patient rights are of paramount importance.

At the team level, the following elements are particularly significant in this
context: multidisciplinary work, cooperation, mutual respect, and effective
communication.

At the institutional level, the following observations can be made: it is imperative
to implement policies that encourage professional behavior, leadership approach,
performance evaluation, and education systems.

These dimensions interact with each other, and they must be addressed col-
lectively to ensure the continuity of institutional professionalism. In this context,
healthcare institutions must formulate strategic plans to enhance their understanding
of professionalism and provide continuous education programs to advance the skills
of their employees. The implementation of these strategic plans has the potential
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Figure 1.
The basic elements of medical professionalism [3].

to enhance patient satisfaction and improve the quality of healthcare services by
fostering a deeper understanding of professionalism within healthcare institu-

tions [9]. Consequently, healthcare institutions are obliged to develop continuous
education programs and strategic plans to strengthen their understanding of profes-
sionalism. In this context, enhancing professionalism in healthcare services has the
potential to positively impact both patient satisfaction and the quality of healthcare
services. The enhancement of the professional ethos within healthcare institutions
is a pivotal strategy for the augmentation of patient satisfaction and the refinement
of healthcare services [10, 11]. In this regard, healthcare institutions should develop
continuous education programs and strategic plans to strengthen their understand-
ing of professionalism. This approach is expected to enhance patient satisfaction
and improve the quality of healthcare services. The enhancement of professionalism
is a pivotal factor in achieving sustainable success, as it leads to an increase in the
effectiveness and quality of healthcare services, in addition to a concomitant rise in
employee motivation. Consequently, cultivating a professional ethos within health-
care institutions is of paramount importance in enhancing patient satisfaction and
reinforcing the motivation of healthcare professionals.

1.3 The relationship between professionalism and service quality

Professional behavior is closely related to factors that directly affect the patient
experience, such as patient satisfaction and trust. Furthermore, the professional
conduct of healthcare providers has been shown to enhance the quality of services
throughout the hospital, as evidenced by improvements in clinical decision-making,
ethical sensitivity, and team cohesion [12]. A plethora of studies have demonstrated
that professional conduct exerts a favorable influence, especially on patient safety and
employee motivation. It can thus be concluded that enhancing professionalism will
contribute to sustainable success by increasing the effectiveness and quality of health-
care services, while also boosting employee motivation [13, 14]. The implementation

8



Perspective Chapter: The Strategic Importance of Professionalism in Healthcare
DOI: http://dx.doi.org/10.5772/intechopen.1013705

of a professional approach within healthcare services has been demonstrated to
enhance the effectiveness of such services.

Furthermore, the adoption of a professional approach has been shown to impact
patient satisfaction, thereby positively strengthening employee motivation. In this
context, the continuous enhancement of professionalism is a critical strategy for
adapting to the complexity of the healthcare system and enhancing the effectiveness
of multidisciplinary teams [15]. The enhancement of professionalism is a pivotal
factor in achieving sustainable success, characterized by the improvement of health-
care service efficacy and quality, as well as the elevation of employee motivation. The
concept of professionalism is an evolving one, and as such, it should be a continuous
process of development. The enhancement of professionalism has been demonstrated
to have a dual benefit; it has been shown to increase patient satisfaction in healthcare
services and to strengthen employee motivation [16]. In this regard, enhancing
professionalism can be identified as a pivotal strategy for the sustainable success of
healthcare institutions. The role of professionalism in healthcare services has been
demonstrated to have a dual impact on employee motivation and patient satisfaction.

1.4 Strategies to foster a culture of professionalism in healthcare

The creation and support of a culture of professionalism in healthcare institutions
requires multi-level strategies that address individual behaviors, team dynamics, and
organizational systems. At the individual level, the formation of a structured profes-
sional identity through ongoing education and reflective practice plays a pivotal role
[17]. At the team level, the promotion of interprofessional collaboration and shared
accountability has been demonstrated to be effective in establishing mutual trust and
respect among healthcare professionals [18]. From an organizational perspective,
leadership commitment is of great importance. It is incumbent upon managers to
establish behavioral expectations, to serve as a model of professional conduct, and to
incorporate professionalism into institutional policies and reward systems [19].

Furthermore, transparency and open communication—particularly in addressing
medical errors—contribute to fostering a learning environment where professional-
ism is reinforced rather than undermined [20]. The integration of professionalism
into human resource policies, mentorship programs, and evaluation systems is a cru-
cial aspect of ensuring that professional values are not only encouraged but also sys-
tematically upheld across the organization. In this regard, professionalism becomes
both a cultural norm and a strategic driver of high-quality healthcare delivery.

2. Conclusion

In conclusion, professionalism can be defined as a dynamic process that enhances
the quality of healthcare services, improves patient satisfaction, and motivates
employees. The development of professionalism within healthcare institutions
requires a strategic approach that encompasses individual, team, and organizational
levels. In this context, the concept of professionalism is closely tied to ethical values,
individual responsibilities, organizational structures, and leadership approaches.
The ongoing enhancement of professionalism is a pivotal strategy for adapting to
the intricacies of the healthcare system and enhancing the efficacy of multidisci-
plinary teams. This process is conducive to sustainable success in healthcare delivery,
engendering positive effects on both employee job satisfaction and patient outcomes.
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Consequently, healthcare institutions must formulate strategic plans and implement
ongoing education programs to enhance their understanding of professionalism,
thereby optimizing the quality of healthcare services and improving patient
satisfaction.

In conclusion, to accommodate the perpetual shifts in the realm of healthcare
systems, there is an imperative for professionalism principles to be reinforced by a
commitment to flexibility and innovation. The contemporary healthcare environment
is characterized by several factors that are driving a shift in the concept of profes-
sionalism. These include the increasing prevalence of multidisciplinary work environ-
ments, the growing diversity of patients, and the ongoing digital transformation. This
confluence of factors is prompting a re-evaluation of the very fabric of professional-
ism, leading to a more inclusive approach. Consequently, the concept of professional-
ism must be subject to continuous updating and development, both on an individual
level, through the personal professional values of individuals, and on an institutional
level, through the implementation of institutional strategies.
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Chapter 3

Perioperative Care, Operating
Room Efficiency, and Surgical
Outcome Improvement

Matthew Mazurek

Abstract

Perioperative care spans preoperative preparation, intraoperative management,
and postoperative recovery, with the overarching goal of optimizing safety, outcomes,
efficiency, and quality. Beyond cost reduction and institutional performance, high-
functioning perioperative systems elevate the patient experience. Interventions such
as streamlined scheduling and enhanced recovery after surgery (ERAS) protocols,
supported by interdisciplinary collaboration, have reduced surgical delays, hospital
length of stay, and readmissions. Advances in anesthetic techniques and monitoring
further promote safety by lowering surgical site infection risk, minimizing anesthesia-
related morbidity, and enhancing comfort during recovery. A patient-centered model,
including preoperative clinics for risk stratification, comorbidity management, and
patient engagement, aligns surgical success with functional recovery and improved
quality of life. Operational strategies using lean and six sigma methodologies, coupled
with performance metrics such as on-time starts and turnover time, strengthen effi-
ciency, satisfaction, and financial sustainability. Yet, without a supportive work cul-
ture, such initiatives often falter. Building trust, teamwork, and engagement fosters a
positive environment where improvement efforts in clinical pathways, operations,
and culture can succeed. Ultimately, aligning efficiency with safety allows periopera-
tive care to achieve its core mission: delivering high-quality, patient-centered surgical
outcomes while ensuring healthcare system sustainability.

Keywords: perioperative care, enhanced recovery after surgery (ERAS), patient-
centered outcomes, operational efficiency, healthcare sustainability

1. Introduction

Peri-operative care of surgical patients has evolved and changed dramatically in
the last two decades. There is a new appreciation that a patient is on a surgical
‘journey’ throughout the perioperative period of care. The three phases of surgical
care, including preoperative, operative, and postoperative are linked and each phase
can negatively or positively impact patient outcomes. Economic pressures in the
healthcare industry are forcing hospitals to focus efforts on efficient operating room
throughput and operations as well. Improving clinical care and focusing on efficient
operations management requires an interdisciplinary approach, and it can be
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challenging for healthcare organizations to successfully initiate change. Current clini-
cal and operational strategies offer practical solutions for healthcare organizations and
leaders to create and maintain improved surgical care outcomes using resources more
efficiently.

1.1 Perioperative surgical home (PSH) model

How can healthcare organizations address common and costly operating room
(OR) efficiency gaps? What strategies can be applied to design a patient workflow
environment for increased efficiency, safety, and patient and provider satisfaction?
Increasing cost and non-optimal patient outcomes are driving new models for the
provision of surgical care. Payers and health insurers are moving from paying for
services separately to ‘bundled payment’ arrangements. Through a ‘bundled pay-
ment,” the payers provide a lump sum payment that includes all services provided for
a surgical patient, including surgical fees, facility fees, anesthesia services fees, and
post-operative care and follow-up. These novel payment arrangements have com-
pelled health systems and providers to reduce expenses and perioperative
complications [1].

The PSH model is a novel and innovative approach for the care of surgical patients
incorporating, a longitudinal, interdisciplinary umbrella of services led by a coordi-
nated care team [2]. The PSH uses a patient-centered approach, and the episode of
care begins the time a patient is scheduled for surgery until the patient fully recovers
from surgery. Each step along this continuum of care is critical to the success and
outcome of the next phase of care. As previously stated, care of a surgical patient
occurs in three distinct phases: preoperative, intraoperative, and post-operative
(Figure 1). Each phase requires completion of specific tasks to prepare the patient for
the next phase of the surgical journey.

Recent research has demonstrated that the PSH model is effective at reducing costs
associated with care, increasing OR efficiency, and reducing same day cancelation
rates of surgical procedures [2]. Similar to other industries, quality and outcomes are
improved with standardized processes and approaches. Processes for patient care can
be standardized, but the complex nature of illness and other mitigating factors,

Preoperative Phase

Evaluation, Optimization, and Patient Education

Intraoperative Phase

Evidence based protocols and pathways, multi-modal
anesthesia techniques, and enhanced recovery after surgery

Postoperative Phase

Surgical ward, ICU Discharge Home Full Recovery

Figure 1.
Perioperative surgical home care pathway.
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including the surgical skill of the surgeon, can influence outcome variability, compli-
cation rates, and associated increases in cost [3-5]. Anesthetic techniques have
evolved to reduce the intra- and post-operative use of opioids, and this reduces the
length of time required to recover from surgery.

1.2 Preoperative phase strategies

Once the patient is scheduled for surgery, the patient must be evaluated as a
candidate for the surgical procedure. Many patients presenting for surgery are medi-
cally complex with multiple comorbidities, and same day cancelation of a surgical
procedure is often the result of inadequate patient preparation or untreated medical
conditions. A canceled surgical procedure results in lost revenue, an increase in oper-
ating room expenses as the labor cost is absorbed, and a frustrated and dissatisfied
patient. To reduce the number of case cancelations and prepare patients for surgery,
preoperative clinics have emerged as a solution [6].

Preoperative clinics have two major functions: patient preparation and education.
Several models of the preoperative clinic are utilized depending on resources and
demand. Many clinics are led by an anesthesiologist and a team comprised of nurses
or, more recently, nurse practitioners and physician assistants. Other models solely
employ nurses or nurse practitioners. Non-anesthesiologists can also lead a clinic team
or evaluate patients, but these individuals must be trained to perform a thorough
preoperative evaluation.

Not all patients require a specific preoperative evaluation. Younger, healthier patients
requiring less complicated or routine procedures, for example, do not need extensive
workups and interventions. For these patients, a telephone call or brief telehealth visit
often suffices. If it is determined that the patient requires further diagnostic testing or
treatment, the patient can be scheduled for a formal appointment in the clinic.

In addition to patient preparation for surgery, other critical tasks include obtaining
prior authorization and approval for the procedure and ensuring special equipment or
resources are available for the procedure. A practical approach is the use of a preop-
erative checklist the day prior to surgery (Table 1). A daily huddle with preoperative,
OR, and postoperative nurses and managers can identify which components of the
checklist are missing. This process reduces surgery cancelations and delays.

A preoperative clinic and completion of other tasks do increase the cost of preop-
erative care, and a recent study found that costs can be up to 45% higher [7]. Despite
this increase in cost, there is overall cost reduction through fewer complications,
delays, and a shorter length-of-stay (LOS) [7]. Healthcare systems may be reluctant to
invest in the preoperative preparation of patients, but if overall costs are reduced,
there is significant return on the investment.

Case scheduled with OR start time and anticipated length of surgery Yes No

History, physical and consent complete Yes No

Prior authorization approved Yes No

Special equipment, resources, and medical device representatives available Yes No

Patient education and phone call for arrival time and other instructions Yes No

Disposition (admit to floor, ICU, etc.) or discharge home Yes No
Table 1.

Preoperative checklist day prior to scheduled surgery or procedure.
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1.3 Intraoperative phase strategies

In 1994, Engelman and other colleagues published a paper on the results of ‘fast-
tracking’ patients undergoing coronary artery bypass surgery. Their goal was to reduce
extubation time post-surgery. They successfully fast-tracked patients and the time to
extubation decreased from 22 hours to 15 hours. In turn, this reduced the LOS in the ICU
by 21% and there was an overall 19% reduction in the hospital LOS. LOS directly impacts
resource costs for surgical procedures. Fast-tracking patients was the first initiative that
led to the creation of enhanced recovery after surgery (ERAS) protocols [8].

Enhanced recovery after surgery protocols are clinical pathways of care for surgi-
cal patients incorporating principles of the PSH. ERAS protocols, however, provide
specific operative day clinical care pathways for patients. The main goals of ERAS
protocols are decreased complications, improved postoperative pain management,
reduced length of stay, and faster recovery after surgery. These protocols produce
better outcomes, and there is a significant reduction in overall cost for care [7, 9]. In
the past decade, the number of different ERAS protocols has expanded to include
nearly all types of surgery, including total joint replacements, urological and gyneco-
logical procedures, and colorectal procedures.

1.4 Postoperative phase strategies

The postoperative phase is just as important as the other two phases. It is a mistake
not to invest resources and effort in patient recovery. During this phase, avoiding
postoperative complications is essential, as this increases morbidity and mortality.
ERAS protocols reduce LOS, and for patients who are being discharged the same day,
ensuring adequate postoperative care is available is critical. Patients also desire a
recovery that is as comfortable as possible with a return to normal or improved
function as soon as possible [7].

The social determinants of health impact all phases of surgical care, and for
patients without resources or support, the recovery journey is more difficult. Research
has shown that patients with lower incomes, lower health literacy, and lower social
support take longer to recover and are at increased risk of developing complications.
Engaging with social workers, community programs, and partnerships, and educating
surgeons and other care team members can help reduce complications [10].

It is important to appreciate that the clinical care pathway occurs within a larger
ecosystem and environment of care that is complex. Operational efficiency is just as
important as the clinical care pathway. Efficient systems imbue quality and safety,
encourage staff engagement, and create positive loops for continual improvement.

1.5 Operating room efficiency

Intraoperative care is the most expensive and resource-intensive phase in periop-
erative care. Operating rooms are the financial nexus of a hospital and account for up
to 40% of a hospital’s costs and 60-70% of hospital revenues [11, 12]. Maximizing
efficiency maximizes the revenue stream for the hospital and leads to secondary
benefits, including increased OR throughput, patient safety, and increased patient and
surgeon satisfaction.

Instead of exploring what drives OR efficiency, it is more useful to explore and
address what drives OR inefficiency. Identifying factors, processes, or lack of resources
that produce bottlenecks, delays in care, or errors is the first step in creating a more
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efficient operating room environment. Current financial pressures have catapulted
this issue into the spotlight in many healthcare organizations.

1.6 Identifying causes for operating room inefficiency

Any process depending on inputs and outputs in a complex environment is
exposed to bottlenecks, delays, and quality output errors. Identifying the causes is
challenging and time-consuming. On any given operative day, the OR inputs
(patients and resources for surgery) are prepared for surgery before the patient enters
the room. Once in the room, the patient is anesthetized, positioned, and surgery
commences.

Surgeons vary in their skills, speed, and efficiency. Some surgeons can perform a
routine knee replacement in under 1 hour, while others perform the same procedure
in 2 to 3 hours. Obviously, in an eight-hour OR day, the faster surgeon can complete
more cases than the slower surgeon. Therefore, scheduling OR time for the surgeons
must account for the difference in time each performs the surgery. Scheduling by case
type can create problems for the daily OR schedule. For example, if the ‘median’ time
for a knee replacement is used, the slower surgeon will be ‘over-booked’ and the faster
surgeon will be ‘under-booked.’

Surgeon A (slower): Case Length Average is 135 minutes.

Surgeon B (faster): Case Length Average is 56 minutes.

The overall average is (135 minutes +56 minutes)/2 = 95.5 minutes.

Operating room scheduling, also known as ‘block-time’ allotment, should reflect
and account for the average time it takes for that surgeon to complete a certain type of
procedure. Environments that do not account for this are particularly prone to ineffi-
cient use of labor. Idle ORs and overtime create lost opportunity costs and increases in
overall labor costs. Additionally, patient satisfaction is impacted by delays, and staff
are often pressured to perform tasks more quickly if the OR is behind schedule. A
time-pressured, stressed staff creates an environment that is prone to producing
errors, which increase complication rates and patient harm.

1.7 Little’s law

As previously stated, operative care occurs within a system process. Patients arrive
for surgery in the pre-operative area and are transported to the OR for a procedure.
Upon completion of the procedure, the patients are transported to a post-operative
recovery unit (PACU) for further care. Essentially, patients are in a ‘line’ or a ‘queue’
as they arrive on the operative day.

John Little, a physicist at Massachusetts Institute of Technology, developed a
theorem known as Little’s Law that relates the average number of items in a system
(L) to the average arrival rate (A) multiplied by the average time an item spends in the
system (W). The more items in process, the longer it takes for each of them to be
completed [13]. If two of the variables are known, the missing variable can be calcu-
lated using the formula for Little’s Law:

L =W

Within the context of the OR, L is the number of patients waiting or actively
undergoing procedures. A is the number of completed surgeries per unit of time, and
W is the average time a patient spends within the OR system.
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As an example, an OR suite performs an average of 20 surgeries per day
(throughput). If the average flow time for a patient, from entering the pre-op area
to being discharged from the PACU, is 6 hours (0.25 days), then, according to
Little’s Law:

L (Inventory) = 20 surgeries/day * 0.25 days/surgery = 5 patients

This means, on average, there will be five patients in various stages of the surgical
process within the OR suite at any given time. Reducing the average number of
patients waiting or in process (inventory) can be accomplished through increasing the
throughput (performing more surgeries per day) or reducing the flow time (improv-
ing efficiency, for example, by streamlining OR turnover times).

Little’s Law is simple and powerful, and understanding the relationships
between these variables can provide the data for process improvement. Areas for
improvement include optimal staffing and capacity planning, identifying
bottlenecks, improving patient flow and reducing wait times, and assessing the
impact of changes.

Accurately measuring the time a patient spends in each phase of the operative day
is necessary for process improvement. The steps involved in each phase of care are as
follows:

Arrival and registration — Preparation — Time in OR — PACU — Admit to floor

or Discharge home.

In parallel, there is preparation of the operating room and turnover time between
each case:

Instrument sterilization and preparation — OR setup time — Surgery —

Turnover time [TOT] (time to prepare for next procedure).

One of the advantages of the electronic medical record system is the time-stamping
feature for most tasks. As an example, circulating nurses document a patient’s arrival
to the OR, and the anesthesia providers document when a patient is intubated and
ready for surgery. Time stamped data, if done accurately, can be used to identify
bottlenecks and opportunities for improvement.

Once a bottleneck or source of delay has been identified, a Fishbone Diagram
can help identify causes [14]. For example, most operating rooms have a scheduled
start time of 7:30 AM. A first case on-time (FCOT) start is critical, as delays
impact subsequent procedure start times for that room. There are a cascading
and snowballing effect. A Fishbone Diagram for the first case on-time start
(FCOT) delays is shown in Figure 2. Reasons for delays are presented in a
qualitative manner.

Once delays have been identified, the most common cause for FCOT delay can be
addressed through a change initiative. If the OR is not ready, for example, a focus
group can be created to identify whether it is a workflow problem, a personnel
problem, or a lack of equipment, etc. Another frequent problem is surgeon or anes-
thesia providers arriving too late to start a case. For example, if a surgeon consistently
arrives at 7:25 AM for a 7:30 AM start, it is impossible for the surgeon to address all
concerns, answer questions, and complete other tasks before the procedure. This is a
professionalism issue and will be discussed in a separate section.
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Fishbone Diagram

Patient late ORnotready  Surgeon not available Other

FCOT Delay

Anesthesia not available Difficult IV start Equipment not available
Figure 2.

Fishbone diagram and reasons for FCOT delay.

1.8 Strategies for implementing a more efficient operating room

Implementing change in healthcare is challenging. There are numerous parallel
tasks from different departments interdependent on other departments, and effective
leadership is essential for change and continued success. There are strategies for
implementing change, and utilizing the same approach as other businesses in different
sectors has demonstrated successful change efforts.

1.9 Models for change management in the perioperative setting

The healthcare environment in general is changing rapidly. As previously
discussed, new payment models, an emphasis on quality and outcomes, and now,
adopting artificial intelligence (AI) have placed pressure on healthcare organizations
to respond and implement changes. Agile, open, and adaptable systems are more
successful. Appreciating that change is a process that is never fully completed sets the
tone for continuous improvement. Extensive efforts, education, and training around
change management have not prevented failure. The complexity of the environment
and lack of consistent approaches are contributing factors.

The most commonly applied change management models in healthcare are Lewin’s
Model and Kotter’s 8-Step Model. Kurt Lewin introduced his model in the 1940s. The
approach begins with ‘unfreezing’ a process and examining inefficiencies. Changes are
made to the process after analysis, and the process is ‘refrozen’ and incorporated into
a new workflow. This three-step model has become one of the most widely used
approaches for organizational change, but critics have argued that the approach is too
simple, linear, prescriptive, and does not account for the complexity of modern
businesses and other organizations. Despite the limitations of this model, it has been
used in simpler processes that are linear in nature with fewer input variables. The OR,
for example, is a perfect example of an environment where patients go through a
series of processes that are standardized and predictable [15-17].
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One of the most influential variables impacting the success of any process change
is effective leadership, and in healthcare, clinician engagement is critical. Kotter’s 8-
step model is a modern approach and factors in the complexity of modern organiza-
tional processes [15]. Additionally, the model appreciates the impact and importance
of effective leadership. Kotter’s eight steps are as follows:

1.Create of Sense of Urgency: Motivating key stakeholders on the reasons for
change includes effectively communicating the need for change.

2.Building a Coalition: At its core, change management is a group effort. This stage
includes forming a group of influential individuals who are engaged and believe
in the necessary change.

3.Develop a Vision and Strategy: Create a clear vision and develop a strategy to
achieve the vision.

4.Communicate the Vision: Sharing the vision with all stakeholders and those
impacted by the change is critical to gain support.

5.Empower Employees for Action: Engaging those directly impacted by change
and removing barriers for employees.

6.Generate Short-Term Wins: Building and maintaining momentum is achieved
through acknowledging the success of short-term goals.

7.Consolidate gains and Produce More Change: Use the successes of smaller change
to drive further change.

8. Anchor New Change: Ensure changes are implemented and integrated into the
organization’s culture for sustainability.

Two recent studies using Kotter’s 8-Step Model demonstrated the success of a
quality improvement project in an ear, nose, and throat (ENT) surgical department in
an academic department in Canada. Sustained high clinical performance was achieved
through the program compared to patients on a non-structured clinical pathway.
Another project reduced surgical site infections from breast surgeries from 7-2% and
readmission rates from infection from 2.2-0% [15]. These remarkable results did not
increase overall surgical cost or rely on increased use of resources. Recent develop-
ments in artificial intelligence, regulatory compliance, financial pressures, and short-
staffed environments have made the last phase, anchoring, increasingly difficult.
There is a lot of disruption, both external and internal, in healthcare delivery, and
adapting to the changing environment quickly requires more rapid, agile responses.

1.10 Employing lean six sigma strategies

Lean and Six Sigma strategies are process improvement tools using objective data
and key performance indicators for process improvement. Kotter’s 8-step approach
incorporates the human factors of communication, strategy formulation, and rela-
tionship and team building efforts to effect change. Lean and Six Sigma are specific
tools, and their utility in the perioperative period is extremely valuable as it is iterative
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Define
Control Measure
Improve Analyze
<—
Figure 3.
DMAIC cycle.

and examine processes in more detail. Unlike ‘anchoring’ change, it uses data to make
further changes and improvements using the define, measure, analyze, improve, and
control (DMAIC) methodology (Figure 3) [18].

The first step is defining the boundaries for the process being analyzed. In the OR,
for example, FCOTs are defined through the time a patient enters the OR. As an
example, if a patient enters the OR after 07:30 AM, it is a failure to start on time. The
second step is measuring and analyzing the data. Continuing with the example, what
specifically caused the delay (common reasons are lack of equipment, providers arrive
late, patient arrives late, etc.)? Once the data has been processed, categories of factors
can be charted and analyzed. Once processes are analyzed, efforts to improve the
process can be implemented. During the control phase, the process is continually
measured to ensure it does not degrade. In this iterative cycle, continual improvement
is possible.

1.11 TeamSTEPPS

In 2006, the Agency for Healthcare Research and Quality (AHRQ) and the United
States Department of Defense (US DoD) produced an evidence-based resource for
team training in healthcare. The resource, Team Strategies and Tools to Enhance
Performance and Patient Safety (TeamSTEPPS), adopts a crew resource management
tool created by the United States Department of Defense for the operating room and
perioperative setting. Using briefings and huddles, TeamSTEPPS encourages situa-
tional awareness and communication. Central to the training for TeamSTEPPS are
four competencies in the domains of leadership, situational monitoring, mutual
support, and communication [19].

Numerous studies have demonstrated the effectiveness of using TeamSTEPPS in
the clinical environment in reducing errors and increasing efficiency [20]. Healthcare
organizations utilizing this approach improve and enhance employee and staff per-
ceptions of teamwork and patient safety. Because this approach incorporates clinical
and operational components for care, it is an amalgamation that can have a positive
impact on creating a positive cultural environment.
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1.12 Cultural influences and change management: Building trust and safety

Peter Drucker, noted management expert, author, and professor, famously
stated, “Culture eats strategy for breakfast.” Change initiatives fail when there is a lack
of trust, transparency, and engagement. The complexity of the OR environment creates
tension and stress in a high acuity environment. And the ‘assembly line’ process is ripe
for conflict if there are issues and concerns with delays, errors, or other inefficient
processes that lead to frustration and finger-pointing at other team members.

Personal interactions and how staff communicate either foster a respectful envi-
ronment or create tension, conflict, and stress. The current focus on the influence of
positive culture is the result of ongoing efforts to increase safety and reduce errors
that harm patients. A poor cultural environment impacts patient care and outcomes.

There are four core elements of perioperative culture: trust, respect, communica-
tion, and purpose. The core elements are the foundation for a good working environ-
ment and also serve as a springboard for change. Unlike many other industries, the OR
is a unique environment where critical tasks occur in an ‘open environment’ that relies
on communication between all parties. Perioperative safety depends on open, accu-
rate, and timely communication. An environment of fear and distrust disrupts com-
munication chains, and the performance of all individuals suffers in a tense,
disruptive environment [21-23].

Respectful environments produce better teams, and instead of blaming individuals
for errors, more modern approaches include huddles when errors occur, so they can
be prevented. Errors are often system-based or communication-based. The OR envi-
ronment, similar to the airline industry, performs better with checklists and closed
communication loops. The universal ‘time out’ protocol was developed to help pre-
vent wrong-site surgery and other avoidable errors. It works, but it depends on a
culture of safety and trust. Successful change depends on sharing a vision and strategy
with a positive culture.

1.13 Professionalism and behavior management strategies

Disruptive behaviors directly impact patient care. The Joint Commission, recog-
nizing the impact of disruptive behaviors on patient care, published Sentinel Event
Alert 40 in 2008 [24]. Historically, the operating room environment has had a poor
reputation for tolerating unacceptable behaviors. Since the publication of the Joint
Commission’s Alert, healthcare systems have created and adopted professional con-
duct policies and committees to address concerns.

A just, safe culture depends on healthcare leadership enforcing professional con-
duct policies objectively and fairly, regardless of the status or role of the attributed
individual. Treating staff with a double standard and inconsistently enforcing policy
erodes trust and creates a negative and toxic culture. For example, if a surgeon arrives
late on a daily basis for scheduled cases and the issue is not addressed at the same time
staff is disciplined for similar behaviors, the perception is that the surgeon’s behavior
is tolerated because the surgeon creates the revenue for the operating room.

2. Conclusion

Delivering high-quality, safe, efficient perioperative care is possible when efforts
to improve clinical and operational pathways in a positive cultural environment are
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prioritized. Healthcare organizations and leaders must understand that these pro-
cesses are inextricably intertwined and interdependent. Focus groups and specialized
committees creating programs, initiatives, and protocols create accountability and
shared responsibility. Clinical staff, including physicians, nurses, pharmacists, techs,
and other stakeholders, offer perspectives on workflow and culture not fully appreci-
ated by non-clinical leaders and administrators. Clinical pathways and operation
management strategies continue to evolve, especially as new medical knowledge is
gleaned from research on improving the perioperative patient journey.
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Chapter 4

Hospital Efficiency and Patient
Recovery: The Impact of Enhanced
Recovery after Surgery (ERAS)
Protocols on Healthcare Quality

Omer Faruk Saglam

Abstract

Enhanced recovery after surgery (ERAS) protocols represent a paradigm shift
in perioperative care, designed to minimize surgical stress, accelerate recovery, and
improve outcomes through standardized, evidence-based practices. Originating
in colorectal surgery, ERAS has since been successfully adapted across numerous
specialties, demonstrating consistent reductions in complication rates, hospital
length of stay, and opioid use. From a hospital management perspective, ERAS not
only enhances clinical quality but also improves operational efficiency by increasing
bed turnover, reducing costs, and standardizing care workflows. Successful imple-
mentation requires a multidisciplinary approach, robust leadership, staff education,
patient engagement, and data-driven quality improvement. Despite challenges such
as cultural resistance, logistical constraints, and the need for sustained compliance,
ERAS protocols have proven adaptable and beneficial across diverse healthcare sys-
tems. Ultimately, ERAS delivers a high-value care model that aligns patient-centered
outcomes with institutional performance goals, making it a strategic priority for
hospitals aiming to elevate surgical quality and efficiency.

Keywords: enhanced recovery after surgery (ERAS), postoperative care, hospital
administration, surgical recovery, clinical pathways

1. Introduction

Enhanced recovery after surgery (ERAS) is an evidence-based paradigm shift in
perioperative care designed to minimize surgical stress and accelerate recovery. First
conceptualized in the 1990s by Henrik Kehlet in Denmark, early ERAS efforts dem-
onstrated remarkable outcomes—for example, patients undergoing major colorectal
surgery could be discharged in about 2 days postoperatively instead of the traditional
10 days [1]. Originally developed in Northern Europe for colorectal procedures, ERAS
programs have since been adopted globally and expanded across multiple surgical
disciplines, including orthopedic, thoracic, gynecologic, urologic, and others [1].
ERAS pathways are multidisciplinary, patient-centered care protocols spanning the
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preoperative, intraoperative, and postoperative phases. By implementing numerous
evidence-based interventions in concert, ERAS aims to reduce the physiological stress
of surgery, thereby improving patient outcomes and speeding up recovery [2, 3]. Over
the past decades, this approach has transformed perioperative care and has become
an indispensable standard in many surgical fields, marking a new era of improved
surgical quality and efficiency [4, 5].

From a hospital management perspective, ERAS protocols offer not only clini-
cal benefits but also operational advantages. Studies consistently report that ERAS
improves key outcomes such as complication rates, length of hospital stay, and patient
satisfaction, while simultaneously lowering healthcare costs [1, 6-8]. This dual
impact on patient recovery and hospital efficiency makes ERAS an appealing strategy
for healthcare administrators seeking to enhance the quality of care and optimize
resource utilization. The following sections provide a comprehensive overview of
ERAS protocols—their core components, effects on patient recovery across vari-
ous specialties, and implications for hospital efficiency—and discuss strategies for
successful implementation along with common challenges from an administrative
viewpoint.

2. Core components of ERAS protocols

ERAS protocols are built on a foundation of multiple interdependent interventions
that span the entire surgical journey. These core components can be categorized into
preoperative, intraoperative, and postoperative measures, all aiming to standardize
care and reduce variability from admission through recovery [5, 6, 8, 9]. By adhering
to these elements, hospitals seek to attenuate the stress response to surgery, optimize
physiological function, and facilitate faster recovery.

2.1 Preoperative optimization and education

Before surgery, ERAS emphasizes thorough patient evaluation and optimization of
health status. This includes nutritional assessment and supplementation (if needed),
encouraging smoking cessation and alcohol moderation, and managing chronic
conditions ahead of time [1]. Patient and family education is a cornerstone—patients
are counseled on what to expect and actively engaged in their care plan. Unlike
traditional approaches that mandated prolonged fasting, ERAS protocols allow mini-
mal fasting: clear fluids (and often a carbohydrate-rich drink) up to 2 hours before
anesthesia, rather than overnight, to reduce dehydration and insulin resistance [8, 9].
Bowel preparation is avoided or minimized when possible to prevent undue discom-
fort and electrolyte disturbances [10]. Overall, the preoperative phase in ERAS sets
the stage for a smoother surgical course by ensuring patients are in the best possible
condition and fully informed participants in their care.

2.2 Intraoperative strategies

During surgery, ERAS protocols promote techniques that minimize tissue trauma
and maintain homeostasis. Whenever feasible, minimally invasive surgery (MIS)
techniques (laparoscopy or robotic surgery) are preferred, as they are associated with
less pain and quicker recovery [1]. Anesthesia management is tailored for rapid recov-
ery: this includes avoidance of long-acting sedatives, use of short-acting anesthetic
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agents, and multimodal analgesia to reduce opioid use (e.g., regional blocks, epidur-
als, and non-opioid analgesics are employed) [11]. Optimal fluid management is
another key element—goal-directed fluid therapy to avoid both fluid overload and
deficit, helping to maintain perfusion without causing edema [1]. Intraoperative
warming is standard to prevent hypothermia, which is linked to increased complica-
tions. Prophylaxis for nausea/vomiting (PONV) is given to enable early oral intake,
and antibiotics are used appropriately to prevent infections. Additionally, surgeons
aim to reduce the use of tubes and drains unless absolutely indicated [5]. Each of
these intraoperative practices is evidence-based and contributes to less physiological
derangement, enabling patients to emerge from surgery in a more stable state condu-
cive to fast-track recovery [1, 10].

2.3 Postoperative rehabilitation

The postoperative phase in ERAS is geared toward early recovery of function.
Early mobilization is a hallmark—patients are encouraged to get out of bed and start
walking within hours of surgery, rather than days [11]. Early ambulation helps prevent
complications such as deep vein thrombosis, pneumonia, and muscle deconditioning;
studies in colorectal surgery show that even a few hours’ difference in mobilization
can shorten hospital stay by 1.5-3 days on average [11]. Similar benefits of early
mobilization have been observed in orthopedic surgery, with one study noting a
~1.9-day reduction in length of stay for total hip and knee replacement patients
who walked soon after surgery [11]. Along with mobilization, early oral nutrition is
promoted—patients resume a normal diet as early as the day of surgery or the next
morning, avoiding the traditional prolonged fasting until bowel function returns [1, 2,
9]. Tolerating a diet earlier contributes to quicker recovery of gastrointestinal function
and energy. Postoperative analgesia under ERAS is managed via multimodal pain con-
trol, continuing the intraoperative plan: by combining non-opioid analgesics, regional
anesthesia techniques, and sparing use of opioids, patients experience adequate pain
relief with fewer opioid-related side effects (respiratory depression, nausea, and ileus)
[11]. This approach has been shown to not only improve pain scores but also facilitate
faster mobilization and reduce hospital length of stay [11]. Other ERAS elements
include early removal of catheters and IVs, nausea control, and daily activity goals.

Collectively, these core components form a cohesive pathway. The success of
ERAS lies in its holistic approach, addressing nutrition, analgesia, mobility, and other
factors simultaneously [11]. Significant gains stem from the cumulative effect of
small improvements rather than any single intervention. ERAS protocols are regularly
updated as new evidence emerges to optimize outcomes [5]. Hospitals implementing
ERAS often adopt standardized order sets or checklists reflecting these components
to ensure high protocol compliance and consistency of care.

3. Effects on patient recovery across surgical specialties

A key strength of ERAS is its broad applicability, with principles initially
developed for colorectal surgery now benefiting many other specialties [12, 13]. By
reducing surgical stress and standardizing care, ERAS improves recovery metrics
like complications, hospital stay, pain control, and patient satisfaction across various
surgeries. Below, we summarize key findings and outcomes of ERAS implementation
in several major specialties:
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3.1 Colorectal, pancreatic and gastric surgery

Colorectal surgery was the cradle of ERAS, and it remains the field with the most
robust evidence base for ERAS benefits. Traditional colon resections historically
involved lengthy hospitalizations and high morbidity, but ERAS has dramatically
changed this scenario. Multiple studies and meta-analyses have confirmed that ERAS
significantly reduces postoperative complications and accelerates discharge in colorectal
patients [14, 15]. According to the ERAS Society, adopting ERAS pathways in colorec-
tal surgery can reduce postoperative morbidity by approximately 48% compared to
conventional care, alongside a median reduction in hospital length of stay of about
2.5 days [14, 15]. These improvements come without compromising safety; in fact,
fewer complications (such as infections or thromboembolism) and earlier return of
bowel function are typically observed. A comprehensive meta-analysis of 74 random-
ized trials across various surgeries (many of which were colorectal cases) found that
ERAS protocols are associated with significantly shorter hospital stays and fewer overall
complications than standard perioperative care [16]. Patients on ERAS pathways after
colorectal resections also tend to have earlier mobilization and quicker recovery of nor-
mal activities, contributing to higher satisfaction. It is noteworthy that the benefits of
ERAS accrue from the entire protocol rather than any single element, underscoring the
importance of full pathway compliance in colorectal cases [14, 15]. Over two decades,
ERAS has become standard for elective colorectal surgery, showing better outcomes
and good tolerance even in elderly or high-risk patients with proper adjustments.

In gastric cancer surgery, especially laparoscopic gastrectomy, ERAS has been
shown in meta-analyses to enhance recovery, lower complications, and shorten
hospital stay without compromising safety [17, 18]. Though evidence is limited, one
study found ERAS in pancreatic cancer surgery reduced complications, hospital stay,
and readmissions [19].

3.2 Orthopedic surgery

Enhanced recovery principles are increasingly used in orthopedic surgery,
especially total joint arthroplasty, where faster recovery is critical. ERAS improves
pain control, early mobilization, and reduces blood loss. A 2023 meta-analysis of
47 studies with ~77,000 patients confirms its benefits [10]. This analysis found that
ERAS protocols significantly shortened the length of stay by an average of 2.65 days
for joint replacement patients compared to conventional care [10]. Importantly, these
faster discharges were achieved without any increase in readmissions or postopera-
tive complications [10]. In fact, ERAS patients had lower rates of blood transfusion
(OR ~ 0.40) due to measures like tranexamic acid and careful hemostasis, and even a
reduced 30-day mortality by roughly 54% (OR 0.46) relative to controls [10]. Patients
in ERAS pathways also reported better pain scores (lower visual analog scale rat-
ings) and improved early range of motion in the new joint, indicating more effective
rehabilitation [10]. ERAS enables more patients to return home sooner and regain
function faster. In orthopedic surgery, success is linked to regional anesthesia, early
mobilization, and nausea control. Widely adopted in joint replacements, meta-
analyses show ERAS shortens stays, improves pain control, and increases satisfaction
without raising complications [7, 20]. It also eases hospital resource use by freeing
beds earlier. Many centers now use ERAS or similar fast-track protocols as standard
care. In spine surgery, a review found that ERAS components like multimodal analge-
sia and early mobilization reduce pain, opioid use, and length of stay [21].
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3.3 Thoracic surgery

Patients undergoing thoracic procedures (such as lung resections for cancer)
have also benefited from ERAS adaptations. Thoracic surgery traditionally carries
significant risks of pulmonary complications and prolonged hospital stays due to
thoracotomy pain and chest tube management. ERAS programs for thoracic surgery
(sometimes called ERATS—enhanced recovery after thoracic surgery or TERAS)
incorporate strategies like minimally invasive video-assisted thoracoscopic surgery
(VATS), regional analgesia (thoracic epidurals or nerve blocks), and early chest drain
removal to speed recovery. A recent systematic review (2024) of ERAS in general
thoracic surgery synthesized results from 30 studies (including four meta-analyses)
and concluded that ERAS consistently leads to shorter lengths of stay in thoracic
patients and likely contributes to reduced postoperative morbidity as well [12]. Most
studies in the review showed significant reductions in hospital stay with ERAS, even
though the degree of complication reduction varied among reports [12]. For instance,
with ERAS, many lobectomy patients can be discharged in 2-3 days if uncompli-
cated, compared to a nearly week-long stay under older care models. Postoperative
pain control is dramatically improved by using multimodal analgesia (epidurals or
intercostal blocks combined with non-opioid analgesics), which in turn facilitates
coughing, breathing exercises, and ambulation—critical factors in preventing
atelectasis and pneumonia. ERAS has also emphasized preoperative patient education
in thoracic surgery, teaching incentive spirometry and nutritional preparation, which
helps patients recover faster. While the review noted some variability in outcomes,
the overall trend was positive, and no studies indicated any harm from ERAS [12]. In
practice, centers implementing ERAS in thoracic surgery have reported fewer inci-
dences of prolonged air leaks, earlier return of pulmonary function, and high patient
satisfaction owing to better pain control. With the release of formal ERAS guidelines
for lung surgery in recent years, the thoracic surgery community is increasingly
standardizing these practices, expecting continued improvements in both clinical
outcomes and efficiency of care.

3.4 Gynecologic surgery

ERAS has been widely adopted in gynecologic oncology and major benign gyne-
cologic surgeries, yielding significant gains in recovery and hospital metrics. Women
undergoing procedures such as colorectal resection for ovarian cancer debulking,
hysterectomy (open or minimally invasive), or pelvic surgery benefit from ERAS ele-
ments tailored to their needs (e.g., avoiding bowel prep in gynecologic oncology and
thromboprophylaxis in cancer patients). A 2021 systematic review and meta-analysis
of ERAS in gynecologic oncology (covering 31 studies with over 6700 patients)
provides robust evidence for the effectiveness of ERAS in this field [22]. The meta-
analysis found that ERAS implementation was associated with a reduction in hospital
length of stay by about 1.6 days on average (95% CI: 1.2-2.1 days) for gynecologic can-
cer surgeries [22]. More importantly, ERAS patients had significantly fewer complica-
tions—a 32% reduction in overall postoperative complications (OR 0.68) compared to
those on traditional pathways [22]. There was also a notable 20% decrease in 30-day
readmission rates in ERAS groups (OR 0.80) [22], dispelling concerns that faster
discharges might lead to more readmissions. Crucially, these improvements did not
come at the cost of safety: there was no increase in mortality with ERAS (if anything,
anon-significant trend toward lower mortality was observed) [22]. ERAS patients
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report lower pain scores, reduced opioid use, earlier bowel recovery, and greater
satisfaction due to faster recovery and active care involvement. A gynecologic oncol-
ogy meta-analysis also noted economic benefits, with average cost savings of $2129
per patient [22]. Given these benefits, leading cancer centers now routinely use ERAS
for surgeries like ovarian cytoreduction and radical hysterectomy. Similar outcomes
are seen in benign procedures, such as endometriosis and fibroid surgery, with
shorter stays and better pain control. ERAS is now widely endorsed as standard care
in gynecologic surgery by groups like the ERAS® Society and ACOG.

3.5 Urologic surgery

Major urologic surgeries like radical cystectomy and prostatectomy traditionally
involve long stays and high complication rates. ERAS protocols in urology—featur-
ing early tube removal, epidural analgesia, ambulation, and no bowel prep—have
gained traction. A 2023 meta-analysis of 25 studies (~4000 patients) showed ERAS
significantly improved outcomes in cystectomy, with shorter hospital stays (SMD
—0.79) and earlier bowel recovery (SMD —1.16) [13]. ERAS was linked to fewer
overall (OR ~ 0.76) and serious complications, lower transfusion rates, and reduced
30-day readmissions, without affecting mortality or long-term cancer outcomes
[13]. Practically, ERAS enables earlier discharge and lowers rates of postoperative
ileus. Similar benefits are seen in other urologic surgeries—ERAS for prostatectomy
enables next-day discharge with minimal pain, while protocols for partial nephrec-
tomy and nephroureterectomy reduce opioid use and hospital stay. Urologic surgeons
have embraced ERAS as a way to safely hasten recovery and reduce complications in
procedures that traditionally carried high morbidity [13]. As with other fields, success
in urologic ERAS is driven by multidisciplinary coordination—involving urologists,
anesthesiologists, nurses, and physiotherapists—to ensure early mobilization, careful
fluid/pain management, and close postoperative monitoring. The evidence base,
spanning multiple meta-analyses, confirms that ERAS in urology improves patient
outcomes and should be considered the new standard pathway for major surgeries
like cystectomy [13].

3.6 Other specialties

Beyond the areas above, ERAS principles have been extended to many other surgi-
cal domains.

Hepatopancreatobiliary (HPB) surgery (liver and pancreatic resections) is one
such field—traditionally high-risk operations with long recoveries—where ERAS has
begun to show benefits. For instance, centers using ERAS for liver resection report
shorter ICU and ward stays, earlier return of liver function, and reduced complica-
tions like liver insufficiency. A systematic review in liver surgery found significantly
lower hospital costs and length of stay with ERAS [23].

Vascular surgery (e.g., elective open aortic aneurysm repair) and neurosurgery
(e.g., spine surgery, craniotomy) are also exploring ERAS-like pathways or fast-track
programs, although evidence is still emerging. Even cardiac surgery programs have
incorporated ERAS elements (often termed “fast-track cardiac care”), emphasizing
early extubation, mobilization, and multimodal analgesia, resulting in shorter ICU
stays [24].

While the evidence for ERAS in pediatric surgery is more limited, a review article
suggested that the adoption of ERAS principles, such as preoperative optimization,
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minimally invasive techniques, and early feeding, may be beneficial in improving
postoperative outcomes in children undergoing various surgical procedures [25].

The ERAS Society has published guidelines for perioperative care in cardiac
surgery, which include recommendations for anesthetic management, pain control,
and early mobilization [26]. A systematic review found that the adoption of ERAS
protocols in heart valve surgery can reduce postoperative complications and promote
earlier recovery [27].

The general pattern is consistent: when perioperative care is standardized and
improved via ERAS principles, patients tend to recover sooner and with fewer com-
plications, regardless of the surgical specialty [2]. Of course, each specialty adapts
the ERAS guidelines to its unique needs (for example, neurosurgical ERAS might
focus on early neurological assessments and avoiding excess fluid that could increase
intracranial pressure). While ERAS may not be equally easy to implement in every
field (some surgeries have constraints that delay certain ERAS elements), the trend of
multidisciplinary, protocol-driven care improving outcomes holds true widely.

In summary, across surgical disciplines, ERAS protocols have demonstrated faster
convalescence, reduced morbidity, and improved patient experience. Patients benefit
from fewer days in the hospital and a quicker return to normal life, with no increase
in readmission or mortality rates in ERAS programs [22]. In many cases, ERAS has
actually reduced mortality and serious complications by optimizing every step of care
[10]. Patients also report higher satisfaction and quality of life, as their pain is better
controlled and they are more actively involved in their recovery [1, 8]. These consis-
tent positive outcomes across specialties underscore that the fundamental concept of
ERAS—minimizing the physical and psychological stress of surgery through coordi-
nated, evidence-based care—is broadly applicable and effective. The next section will
examine how these clinical improvements translate into operational and economic
benefits for hospitals, and why ERAS is as much a quality improvement initiative as it
is a clinical protocol.

4. Effects on patient recovery across surgical specialties

Adopting ERAS protocols improves both patient outcomes and hospital efficiency.
By accelerating recovery and lowering complications, ERAS positively affects key
operational metrics, length of stay, bed turnover, resource use, and cost. In short,
what benefits patient recovery is that it also enhances hospital performance. The
following section explores ERAS’s impact on healthcare efficiency and quality from a
systems perspective.

4.1 Reduced length of stay (LOS) and bed turnover

One of the most immediate effects of ERAS is a shorter postoperative hospital
stay for patients, as evidenced by numerous studies across specialties. When patients
go home sooner, hospitals free up beds more quickly for new admissions, effectively
increasing bed turnover and capacity. This is critical in high-demand surgical units
where waiting times for surgery can be long. ERAS has been explicitly credited with
improving bed turnover efficiency in surgical wards [4]. For example, if an average
colorectal surgery patient’s stay drops from ~7 to ~4 days under ERAS, over the course
of ayear, a surgical unit can treat significantly more patients with the same bed
infrastructure. Faster bed turnover also means fewer elective surgeries are delayed
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due to a lack of inpatient beds. However, it is important that reduced LOS is achieved
without a spike in readmissions—a balance ERAS has generally maintained by
improving overall recovery (as noted, readmission rates often stay the same or even
decrease under ERAS care) [22]. In effect, ERAS allows hospitals to increase through-
put while maintaining or enhancing the quality of care. This improved efficiency can
be especially beneficial in publicly funded health systems or busy centers where bed
availability is a limiting factor for surgical scheduling. It also has a positive impact

on emergency departments and intensive care units, since fewer complications and
shorter ward stays reduce downstream bottlenecks in the hospital.

4.2 Cost reduction and economic benefits

A consistent finding in ERAS research is the reduction of healthcare costs associ-
ated with surgical care [1, 2, 8]. Shorter hospital stays directly lower hospitalization
costs (fewer inpatient days and less ICU time). Additionally, by preventing complica-
tions (which are expensive to manage and often require interventions or prolonged
care), ERAS curtails the costs of postoperative morbidity. Several economic analyses
and meta-analyses have demonstrated substantial cost savings from ERAS. For
instance, in gynecologic oncology surgeries, implementing ERAS saved an average
of $2000+ per patient in direct costs, as mentioned earlier [22]. In liver surgery, a
meta-analysis showed significantly lower hospital costs in the ERAS group compared
to standard care [23]. Similar trends have been reported in colorectal and orthopedic
surgeries—one study noted a roughly 30% reduction in total hospital costs for ERAS
patients after colorectal resection [23]. The cost savings stem not only from reduced
LOS but also from lower rates of interventions like transfusions, less need for expen-
sive ICU stays, and fewer readmissions or reoperations. From a broader perspective,
when patients recover faster and healthier, they may require less post-discharge
rehabilitation or home care, translating to indirect cost savings for the healthcare
system and society. Importantly, these savings do not imply cutting corners; rather,
they result from delivering better care upfront. By investing in prophylactic and
streamlined care (e.g., proper analgesia, prophylaxis, early mobilization with physical
therapy), hospitals avoid the far higher costs of treating complications or prolonged
recoveries. Many hospital administrators thus view ERAS as a high-value proposi-
tion—an approach that improves outcomes and reduces cost, aligning with value-
based healthcare goals. Indeed, ERAS is often highlighted as a prime example of how
quality improvement can drive cost-efficiency in tandem [4].

4.3 Improved healthcare quality metrics

ERAS protocols, by virtue of standardizing best practices, inherently improve
compliance with evidence-based care processes. This can positively influence quality
metrics that hospitals track, such as surgical site infection rates, venous thromboem-
bolism rates, patient satisfaction scores, and early mobilization rates. For example, a
hospital-wide ERAS initiative might track the percentage of patients who ambulate on
postoperative day O or 1, or who receive appropriate multimodal analgesia, as internal
quality indicators. High adherence to these processes correlates with better patient
outcomes (fewer pneumonias, fewer pressure ulcers, and better pain control). Many
institutions have reported improved patient satisfaction and experience after ERAS
implementation [28, 29]. Patients often report smoother recoveries, better pain con-
trol, and coordinated care, reflected in higher satisfaction scores. ERAS also improves
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readmission rates and patient-reported quality-of-life outcomes. Early mobiliza-
tion and feeding lower the risk of complications, including healthcare-associated
infections. These improvements enhance a hospital’s care quality profile, and many
accreditation bodies now encourage ERAS as a standard for perioperative care.

4.4 Staff and workflow efficiency

Operationally, ERAS enables more predictable and efficient workflows through
standardized protocols. Perioperative teams—surgeons, anesthesiologists, nurses,
physiotherapists, and dietitians—coordinate more effectively, with each member
aware of their role and timing. For example, nurses can plan mobilization, therapists
schedule early sessions, and pharmacists prepare analgesia regimens in advance. This
clarity improves both patient care and staff satisfaction by reducing variability and
ad-hoc decisions. As recovery becomes more streamlined, units may see fewer com-
plications, less overcrowding, and smoother transitions from surgery to discharge,
aided by defined milestones. From a management view, this results in more reliable
surgical services, better resource use, and potentially reduced overtime. While staff
may initially worry ERAS adds tasks, in practice, patients recovering well often
require less intensive care, lightening the overall workload. These benefits typically
emerge fully once the initial implementation phase is complete.

In summary, ERAS enhances hospital efficiency and care quality by shortening
stays, increasing bed turnover, reducing costs, and improving patient outcomes. It
lowers complication rates and boosts quality of life, resulting in both clinical and
economic gains [4, 30, 31]. This alignment of patient-centered care with system
efficiency makes ERAS highly attractive to administrators and policy-makers. In
value-based healthcare, ERAS stands out as a strategy that delivers better outcomes
at equal or lower costs. For hospitals, adopting ERAS also signals a commitment to
advanced, high-quality surgical care.

5. Implementing ERAS protocols hospital-wide: Strategies and
considerations

While the benefits of ERAS are well-documented, the successful implementa-
tion of ERAS protocols across a hospital or health system requires careful planning,
multidisciplinary collaboration, and strong leadership. Hospital administrators and
perioperative leaders play a crucial role in facilitating this change. Here we outline key
strategies and considerations for implementing ERAS on a broad scale:

5.1 Multidisciplinary ERAS team and leadership

A critical first step is to establish a dedicated ERAS committee or working group
that includes all relevant stakeholders—surgeons from various specialties, anes-
thesiologists, nurses, nurse anesthetists, physiotherapists, dietitians, pharmacists,
and hospital administrators. This multidisciplinary team will be responsible for
developing or adapting ERAS protocols, educating staff, and monitoring outcomes.
Successful ERAS programs often identify “ERAS champions” in each department—
clinicians who are passionate about the approach and can lead by example and address
specialty-specific issues [1]. Leadership support is paramount: hospital executives
and department heads should visibly back the ERAS initiative, helping to create a
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collaborative culture that encourages change [32]. A collaborative leadership culture
means that the facility’s leadership and the interdisciplinary team work in partner-
ship, breaking down silos that traditionally separate surgery, anesthesia, and nursing.
Regular meetings of the ERAS committee help maintain momentum, troubleshoot
problems, and ensure everyone is aligned with the goals. Clear leadership also helps
in allocating necessary resources (for example, funding for staff training or purchas-
ing warming devices for the OR). As one implementation guide noted, “the first and
foremost thing needed is for a surgeon, the hospital, or a specialty to find a multidis-
ciplinary care team that is engaged”—this forms the backbone of ERAS implementa-
tion from the start [33]. Engaged teams are better able to develop standardized order
sets, streamline communication, and maintain accountability for ERAS elements.

5.2 Education and engagement of staff and patients

Education is a linchpin of ERAS implementation. All healthcare providers
involved need to understand the rationale behind each ERAS element and how to
execute it. This often involves formal training sessions, workshops, or webinars for
surgeons, anesthesiology staff, nursing staff, and physical therapy teams on ERAS
principles and protocols. Early in an implementation, hospitals may conduct in-
service training on topics like new anesthesia protocols (e.g., how to manage epidurals
in an ERAS setting), early mobilization techniques, or nutritional care plans. It is
vital to address any misconceptions—for instance, long-held beliefs about fasting or
bed rest—by presenting evidence that supports the new practices [1, 5, 8]. Engaging
staff by explaining how ERAS will improve patient care (and even make their jobs
easier in the long run) helps gain buy-in. In addition to staff, patient education is
equally important. ERAS programs usually include preoperative counseling for
patients where the care team explains the ERAS pathway: patients learn about the
importance of, for example, drinking carbohydrate fluids before surgery, getting up
soon after surgery, and participating in their recovery. When patients understand the
“why” and “how” of ERAS, they are more likely to cooperate with early mobiliza-
tion and oral intake, which improves compliance and outcomes. Many hospitals
provide patient education materials (booklets or videos) as part of the ERAS pathway
[34]. Engagement of patients and families fosters a partnership mentality—patients
become active contributors to their recovery rather than passive recipients of care.
Overall, continuous education ensures that everyone is on the same page regarding
ERAS protocols, which is critical for consistency. As noted in an ERAS implementa-
tion guide, successful adoption depends on patient and staff education and engage-
ment, along with leadership support and continuous data feedback [33].

5.3 Pilot programs and phased implementation

Implementing ERAS hospital-wide can be complex, so a phased approach often
works best. Many institutions start by piloting ERAS in one surgical specialty or
unit (for instance, colorectal surgery or gynecologic surgery) where there is both a
high need and a group of enthusiastic supporters. This allows the hospital to work
through initial challenges on a smaller scale, develop best practices, and demonstrate
success. Early wins from a pilot—such as reduced length of stay or improved patient
feedback—can then be used to build momentum and justify expanding ERAS to other
specialties. This is aligned with change management principles: start small, learn,
and then scale up. For example, a hospital might implement ERAS in colorectal and
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orthopedic departments in the first year, then add more specialties (like urology and
gynecology) the next year. During expansion, protocols are adapted to each spe-
cialty’s needs while keeping the core ERAS philosophy intact. Hospital management
should ensure that lessons learned from one department (e.g., how to effectively
track compliance, or how to deal with certain barriers) are shared across depart-
ments to avoid reinventing the wheel. Phased implementation also helps in resource
allocation—the hospital can focus training and resources on the pilot area first, then
gradually invest in others. It is crucial to maintain a sense of standardization across
the hospital even as different specialties adapt specifics; having a central ERAS com-
mittee overseeing all specialties can maintain coherence of the overall program.

5.4 Integration into hospital systems and pathways

For ERAS to be sustainable, its practices should be embedded into the hospi-
tal’s standard operating procedures. This can include updating electronic medical
record (EMR) systems to incorporate ERAS order sets (for example, a standardized
postoperative order set that automatically prompts for multimodal analgesia, diet
advancement, DVT prophylaxis, etc., according to ERAS protocol). Utilizing the
EMR to remind and track compliance can significantly ease the implementation.
Some hospitals develop ERAS dashboards in their EMR that flag if certain elements
have not been completed by certain times. Additionally, aligning ERAS with existing
hospital initiatives—such as surgical safety checklists or infection prevention pro-
grams—can create synergies. For instance, ERAS protocols that emphasize antibiotic
prophylaxis and normothermia align with surgical infection reduction protocols.
Another practical step is to incorporate ERAS elements into pre-admission testing
clinics or preoperative surgical home models so that optimization (smoking cessa-
tion programs, nutrition shakes, etc.) is handled systematically. Hospitals might also
need to adjust scheduling: for example, ensuring physical therapists are available on
weekends if patients are mobilizing early, or providing meals at odd hours if patients
are allowed to eat soon after surgery. From a management view, these adjustments
require coordination between departments like dietary services, physiotherapy, and
nursing administration.

5.5 Monitoring, data audit, and continuous improvement

A hallmark of ERAS programs is the use of data to drive improvement. Hospitals
should establish metrics to monitor the progress and impact of ERAS. Common
metrics include average postoperative LOS for each procedure (comparing before vs.
after ERAS), complication rates (infection, ileus, etc.), readmission rates, patient
satisfaction scores, and compliance rates with each ERAS element (e.g., percentage of
patients who received carbohydrate loading or percentage who ambulated on day 1).
Regular auditing of these metrics helps identify areas where the protocol is not being
followed or is not working as expected. Many ERAS programs use audit results to
provide feedback to clinical teams—for example, if one element like “early removal of
urinary catheter” has low compliance, the team can investigate why (perhaps unclear
orders or fear of urinary retention) and address it. Hospitals may also participate in
external ERAS registries or benchmarking programs to compare their outcomes with
peers and learn best practices. Continuous quality improvement cycles (Plan-Do-
Study-Act cycles) are often employed: implement changes, measure outcomes, refine
the protocol, and repeat. This iterative process ensures that the ERAS program does
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not stagnate and continues to optimize care. The use of data also helps maintain staff
motivation; showing clinicians concrete improvements (such as a graph of reduced
LOS or complications since ERAS began) reinforces the value of their efforts and
encourages continued adherence. In sum, a data-driven approach and willingness

to refine protocols are key to sustained ERAS success—as one meta-analysis noted,
future efforts should focus on improving implementation and compliance with ERAS
guidelines to further improve patient outcomes [16].

5.6 Patient-centered adjustments

Hospital-wide implementation must also recognize that ERAS is not a one-
size-fits-all formula; flexibility and individualization are sometimes necessary.
Administrative protocols should empower clinicians to tailor ERAS elements when
needed (while still adhering to the spirit of ERAS). For example, an elderly frail
patient might need a modified mobilization plan or an extra day in hospital, or a
patient with specific cultural dietary needs might require alternative nutritional plan-
ning. Having a mechanism for case-by-case evaluation—such as an ERAS coordinator
or advanced practice nurse who can adjust protocols safely—can ensure that ERAS
benefits are extended to as many patients as appropriate without being overly rigid.
The key is maintaining the balance between standardization and personalization.
Hospitals can incorporate patient feedback into ERAS refinements; for instance, if
patients consistently report a particular issue (like anxiety about early discharge), the
program can respond by enhancing education or support for that aspect. Ultimately,
implementing ERAS hospital-wide is about creating a patient-centered culture of
recovery, where every team member is oriented toward the goal of safely getting the
patient back to normal life as quickly as possible.

In conclusion, implementing ERAS protocols requires a structured change man-
agement approach: build a committed multidisciplinary team, educate and engage
all stakeholders, integrate protocols into daily practice, and continually monitor and
improve. As one article described, ERAS implementation is a process that evolves
from “creation of an engaging story, leadership, a climate supportive of the change, a
trial in one specialty, and sustained change with continued improvement,” and it faces
challenges such as traditional mindsets and staff concerns that must be addressed
with communication and data [1, 8, 28, 33]. Hospitals that navigate this process
successfully can achieve the full promise of ERAS—Dbetter outcomes for patients and
more efficient care delivery.

6. Challenges and barriers in ERAS adoption

Despite the clear advantages of ERAS, healthcare organizations often encounter a
variety of challenges and barriers when implementing these protocols. Understanding
and addressing these barriers is crucial for ERAS programs to reach their full poten-
tial. The obstacles can be cultural, logistical, and clinical in nature:

6.1 Cultural resistance and mindset

One of the primary challenges is changing long-standing habits and beliefs
among healthcare providers. Surgery and perioperative care have traditions that
some staff are reluctant to alter. For example, some surgeons or nurses may initially
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resist practices like not using a nasogastric tube or allowing feeding on the first
postoperative day, because it contradicts what they were trained to do for decades.

As the American Association of Nurse Anesthesiology ERAS implementation guide
noted, “despite the proven successes of ERAS, implementation challenges exist due

to long-held team member and patient opinions of how things should be done. There
are some who believe that traditional care works just fine” [8]. These beliefs include
outdated views on prolonged fasting, strict bed rest, or heavy reliance on opioids

for pain—practices that ERAS challenges with evidence. Overcoming this resistance
requires persistent education and showcasing data from literature and one’s own insti-
tution to convince skeptics that the new ways are indeed better. Additionally, some
staff may feel that new protocols are a critique of their past care (“were we doing it
wrong all these years?”). Leadership and ERAS champions need to navigate these
conversations with respect and focus on the shared goal of improving patient care.
Celebrating early successes (like a patient recovering notably faster) and highlighting
positive feedback can help win over doubters. It often helps to have respected surgeon
and nurse champions within each specialty advocate for ERAS; peer influence can be
more effective than top-down mandates in shifting culture.

6.2 Staff workload and resource concerns

Another common barrier is the perception that ERAS will increase workload or
require resources the hospital does not have. For instance, nurses might worry that
encouraging patients to ambulate or eat so soon will demand more of their time, or
anesthesiologists might be concerned that doing nerve blocks and epidurals routinely
will lengthen turnover times. Staff already “overwhelmed with workload and time
constraints may feel that the ERAS program will add additional strain and complexity
to their day” [8]. In some cases, additional resources are indeed needed—for example,
more physical therapists to assist with mobilization, or stocking new items like carbo-
hydrate drinks and warming blankets. Hospitals must be prepared to invest initially
(which can be justified by the downstream cost savings and outcome improvements)
and to reassure staff that support will be provided. Often, these concerns can be
mitigated by explaining that while some tasks are new, others will diminish (for
example, if patients have fewer complications, there will be fewer crises or lengthy
wound care needs). Cross-training and teamwork can distribute the workload: for
example, involving family members in mobilizing patients or having physical therapy
technicians help. Showing staff the efficiency benefits (like patients discharged
earlier, meaning fewer high-acuity patients on the floor at a given time) can reframe
the narrative—ERAS is not about doing more tasks, but about doing tasks differently
for a better end result.

6.3 Knowledge gaps and training needs

Inadequate knowledge of ERAS principles among healthcare providers is a signifi-
cant barrier, especially in settings where ERAS is new. A Knowledge, Attitudes, and
Practices (KAP) study in a resource-limited hospital revealed “limited awareness of
ERAS protocols” among perioperative staff—for example, only 45.7% of participants
were familiar with updated fasting (Nil Per Os) guidelines, and less than half knew
about early feeding practices [1]. This indicates that without proper training, many
staff might simply not know what ERAS entails or may only be “unknowingly apply-
ing some ERAS elements” sporadically [1]. The same study found that despite low
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specific knowledge, almost all respondents (97.7%) believed ERAS improved care
and over 79% felt it reduced hospital costs [1], suggesting that once educated, they
are likely to support it. Thus, targeted education and training sessions are needed to
close the knowledge gap. If a hospital fails to provide comprehensive training, ERAS
protocols might be inconsistently applied or misunderstood. Simulation sessions,
protocol booklets, and shadowing in early adopter units are ways to enhance knowl-
edge. Additionally, continuous education (refreshers, updates as protocols evolve) is
necessary to maintain knowledge over time, especially with staff turnover.

6.4 Interdisciplinary communication and collaboration

ERAS, by its nature, demands tight coordination across different departments and
professionals. Poor communication or siloed practices can hinder implementation.
For instance, if anesthesiologists, surgeons, and nurses do not coordinate, an element
like multimodal analgesia might fall through the cracks (surgeon expects anesthesia
to do a block; anesthesia expects surgeon to order certain meds; nurse is unaware of
mobilization plans, etc.). A Frontiers article on ERAS highlighted that effective com-
munication among all disciplines involved in the patient’s journey is crucial for suc-
cess, and noted that insufficient communication and collaboration remain a barrier
to successful ERAS implementation [2]. To address this, structured communication
channels are needed: multidisciplinary rounds on postoperative patients, handoff pro-
tocols that include ERAS goals, and inclusion of ERAS status in shift change reports.
The ERAS committee should also facilitate interdepartmental dialog—for example,
having anesthesia and surgery agree on a standardized pain management plan rather
than each anesthesiologist doing something different. Electronic health record tools
can assist communication (shared order sets, flags for ERAS patients, etc.). Building a
culture of trust and teamwork is fundamental; each discipline should value the others’
contributions to ERAS (e.g., surgeons valuing nurses’ role in mobilization, etc.).
When communication is optimized, ERAS protocols run smoothly; when it is poor,
patients may get mixed messages or incomplete interventions (e.g., a patient might be
kept NPO unnecessarily because one team was not aware oral intake was allowed).

6.5 Logistical and resource limitations

Implementing ERAS may face practical resource constraints. In some hospitals,
especially those in low-resource settings, infrastructure issues like limited availability
of consumables (carb drinks and epidural kits), lack of dedicated physical therapy
staff, or insufficient ICU capacity can pose challenges [1]. For example, early mobili-
zation requires enough personnel or assistive devices to help patients walk safely; if a
ward is understaffed, this becomes difficult. Similarly, ensuring patients drink a pre-
op carbohydrate drink presupposes the supply chain and processes to give it on time.
In such cases, hospitals need to creatively allocate resources or start ERAS in areas
where it’s most feasible first. The Rwanda ERAS introduction study pointed out issues
like infrastructure constraints and limited ICU capacity as barriers, but demonstrated
that adaptation to local context (like focusing on elements that cost little, such as
early feeding and mobilization) can still yield benefits [1]. Limited data systems can
hinder ERAS monitoring, especially in smaller hospitals. External support, collabora-
tion, and phased implementation can help. Many ERAS elements—Ilike education,
early ambulation, and tube avoidance—are low-cost, making them feasible even in
resource-limited settings.
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6.6 Patient factors and expectations

Not all patients readily embrace ERAS without hesitation. Some patients have their
own preconceived notions (e.g., older patients might be fearful of getting out of bed
too soon, or might equate a longer hospital stay with better care). Managing patient
expectations and addressing concerns is necessary to prevent patients themselves
from unintentionally hindering ERAS goals. Additionally, certain patient popula-
tions—such as the very frail, those with many comorbidities, or those undergoing
extremely extensive surgeries—may have heterogeneous outcomes under ERAS
and might need protocol modifications [11]. For instance, an ERAS pathway might
typically aim for discharge on postoperative day 3, but an elderly patient with limited
home support might need an extra day or two; rigid insistence on protocol in such
cases could be counterproductive. Therefore, flexibility and clinical judgment remain
important. Some studies have noted that high-risk groups benefit from ERAS but
perhaps not as dramatically as lower-risk patients, suggesting a need to tailor certain
ERAS elements (like more gradual mobilization or extended monitoring) for them
[11]. Another patient-related barrier is adherence: after discharge, ERAS encourages
ongoing recovery measures (like exercises and nutrition)—if patients do not adhere,
they could be readmitted. Providing clear instructions and follow-up (e.g., phone
calls or telehealth check-ins post-discharge) can improve patient adherence and
allay any post-discharge issues early. In summary, patient-specific factors require an
individualized approach within the ERAS framework—something hospitals must
incorporate into their protocols and education.

6.7 Compliance and sustaining change

Initiating ERAS is one challenge; sustaining high compliance long-term is another.
Over time, there can be protocol drift—as new staff come in or initial enthusiasm
wanes, certain ERAS elements might be neglected. Regular auditing and feedback,
as mentioned earlier, are key to preventing this. Some meta-analyses (like the gyne-
cologic oncology one) intriguingly found no clear difference in outcomes based on
the number of ERAS elements implemented or reported compliance [22, 28], but
this should not be taken to mean compliance is unimportant. On the contrary, high
compliance is generally correlated with better outcomes in many ERAS studies, but
measuring compliance accurately can be difficult. The challenge for management is to
keep ERAS as a priority amidst many other hospital initiatives. Turnover of champi-
ons or leaders can also threaten continuity. Thus, embedding ERAS into institutional
policy (for example, making certain ERAS order sets the default for relevant surger-
ies, or including ERAS metrics in departmental performance reviews) can help
maintain focus. It is also effective to periodically update and refresh the program—
incorporating new evidence or expanding ERAS to new procedures—which keeps the
team engaged and the program dynamic.

In tackling these challenges, transparency and communication are vital. Hospitals
have found that actively addressing concerns and barriers through data and open
communication is critical prior to implementing the ERAS program [8, 33]. For
example, if nurses worry about workload, show them data from elsewhere that nurse
workload did not increase, or patient outcomes improved, such that overall effort
was less frantic. If surgeons doubt a specific element, pilot it and share the positive
patient feedback or outcome improvement. Some barriers, like limited awareness,
are relatively straightforward to fix via education; others, like ingrained culture, take
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persistent effort and sometimes generational change. The presence of external guide-
lines and endorsements (e.g., ERAS Society guidelines and or national surgical society
recommendations) can bolster the case, giving local implementers the authoritative
backing to counter resistance.

Finally, it is worth recognizing that not every barrier can be eliminated; rather,
they can be managed. ERAS implementation is a journey of continuous improvement.
Even after initial challenges are overcome, new ones might emerge (for instance, as
ERAS extends to new surgical areas or as patient populations change). Hospitals must
remain adaptive. The encouraging reality, shown in many case studies, is that once a
critical mass of success is achieved—when staff see patients doing better and hospital
metrics improving—the ERAS approach tends to become self-sustaining. What was
once viewed skeptically as a radical change becomes the “new normal” of care. At that
point, the culture shifts from “why do we need ERAS?” to “why wouldn’t we always
do it this way?”—which is the ultimate overcoming of the initial barriers.

7. Conclusion

Enhanced recovery after surgery (ERAS) protocols have emerged as a transforma-
tive force in surgical care, marrying the objectives of improved patient recovery with
enhanced hospital efficiency. Through a multimodal, multidisciplinary approach,
ERAS effectively reduces the physiologic stress of surgery, which translates into
tangible benefits: patients experience fewer complications, better pain control,
shorter hospital stays, and faster returns to normal function, all while maintaining
or even improving satisfaction with their care. Across numerous surgical special-
ties—from colorectal and orthopedic surgery to thoracic, gynecologic, and urologic
procedures—ERAS has consistently demonstrated superior outcomes compared to
traditional perioperative management [22]. These clinical gains have been paralleled
by organizational advantages such as lower healthcare costs and more efficient use of
hospital beds and staff resources [23]. In an era where healthcare systems strive for
high-quality, cost-effective care, ERAS stands out as a paradigm that achieves both
aims.

From the hospital management perspective, implementing ERAS is both a chal-
lenge and an opportunity. It requires upfront investment in planning, education, and
culture change, but the payoff is significant in terms of quality improvement and
operational performance. The key to success is fostering an institutional culture of
collaboration and continuous improvement—surgeons, anesthesiologists, nurses, and
allied health professionals working in concert toward common ERAS goals, supported
by leadership and guided by data. Hospitals that have embraced ERAS report that it
catalyzes broader improvements: it encourages the adoption of evidence-based prac-
tices, improves interdisciplinary communication, and focuses attention on the entire
perioperative patient journey rather than isolated silos of care [2]. In many ways,
ERAS can serve as a model for other quality initiatives, illustrating how systematic,
patient-centered changes can elevate outcomes.

Looking forward, the ongoing evolution of ERAS will likely involve refinement
and expansion. As research continues, new evidence will further optimize individual
ERAS elements (e.g., novel analgesic techniques or enhanced prehabilitation strate-
gies) and extend ERAS principles to specialties not yet fully covered (such as emer-
gency surgeries or transplant surgery). The concept of precision ERAS is emerging,
recognizing that protocols may be tailored to specific patient subgroups for maximal
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benefit [11]. Additionally, the focus is shifting toward improving implementation
science—ensuring that the known benefits of ERAS are realized broadly in practice.
This includes addressing disparities (so that ERAS is not limited to high-resource
centers alone) and improving patient engagement and follow-up after discharge. The
meta-analysis by Sauro et al. emphasized that future efforts should concentrate on
improving implementation and compliance to unlock the full potential of ERAS in
improving patient outcomes [16]. Hospital administrators and clinicians will need to
remain vigilant in sustaining the ERAS gains, continually educating new staff, and
adapting to feedback and new insights.

In conclusion, the impact of ERAS protocols on healthcare quality is profound:
they represent a win-win scenario in which patients recover better and faster, and
hospitals utilize their resources more effectively. The journey of ERAS from a bold
idea in colorectal surgery to a global standard of perioperative care in multiple
disciplines is a testament to the power of evidence-based, coordinated care. By
prioritizing both the human aspects (patient well-being, staff engagement) and the
system aspects (efficiency, cost-effectiveness), ERAS exemplifies holistic healthcare
improvement. For any institution aiming to enhance its surgical services, ERAS offers
a clear roadmap—one that improves the metrics that matter most, from complica-
tion rates to patient smiles to balance sheets. As the surgical community continues
to refine ERAS and overcome implementation challenges, we can expect further
advancements in how we care for surgical patients, ultimately leading to a new base-
line of excellence in perioperative care and hospital management in the years to come.
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Chapter 5

Hospital Management in Iran:
Challenges, Opportunities, and
the Shift toward Smart Hospitals
and Al

Pir Hossein Kolivand

Abstract

Hospital management in Iran faces persistent challenges, including financial
constraints, workforce shortages, centralized decision-making, and inefficient resource
allocation. In recent years, the emergence of digital health technologies—such as arti-
ficial intelligence (AI), the Internet of Things (IoT), and hospital information systems
(HIS)—has created new opportunities for the transition toward smart hospitals. This
chapter examines the current structure and governance of Iranian hospitals, analyzes
the impact of digital transformation and Al integration on operational efficiency and
patient care, and explores the benefits and barriers associated with the smart hospital
implementation. Findings indicate that AI-driven management and digital platforms
can significantly improve diagnostic accuracy, reduce costs, and optimize resource use.
However, realizing these benefits requires comprehensive reforms, including decen-
tralization, professionalization of hospital leadership, investment in workforce devel-
opment, and enhanced integration between public and private sectors. The chapter
concludes with practical recommendations for fostering innovation and sustainable
development in Iran’s hospital system through the adoption of smart hospital strategies.

Keywords: hospital management, smart hospital, artificial intelligence, digital health,
Iran

1. Introduction

While hospital managers often do not engage directly with patients, the choices
and responsibilities entrusted to them can significantly influence the standard of
care delivered to patients. Hospital managers play a particularly pivotal role in the
administration of healthcare institutions, for example, in the development of organi-
zational strategy and the implementation of changes and transformations. Through
their involvement in these tasks, hospital managers can indirectly shape how care is
provided to patients. Their behind-the-scenes role involves guiding organizational
policies, managing change, and considering the impact of external factors with the
aim of enhancing the quality of care and treatment services [1].
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By prioritizing patient needs and addressing any unique requests they may have,
hospital managers are capable of delivering patient-centered digital health solutions
tailored to patients and their specific requirements. Patients, as individuals with
distinct personal needs, should be actively involved in the decision-making process
regarding their care. For hospital managers to effectively employ a patient-centered
approach, they must show utmost respect for patients and consider both cultural
norms and the personal preferences of each patient [2].

Hospital managers play a crucial role in the coordination and organization of
patient care services. Many individuals experience a loss of control and vulnerability
when they become ill. Coordinating all aspects of care, including aligning clinical
care with supportive programs and ancillary services, can help reduce the patients’
feelings of vulnerability and helplessness [3].

When healthcare organizations integrate all components of the patient treatment
process—from medical services to counseling—the sense of helplessness and frailty
that accompanies illness is mitigated. It is therefore essential for hospital managers to
oversee collaboration between clinical care and supportive services to ensure patients
receive comprehensive support. Consequently, hospital managers must assume a
key role in coordinating and leading care providers. They must ensure that digital
technologies available within a given healthcare organization are optimally utilized
to support patient health and well-being. This coordinating role is especially criti-
cal when determining public health programs. When hospital managers supervise
the integration of technological tools with clinical care and prioritize patient care,
patients benefit both individually and collectively. Well-coordinated and managed
healthcare systems that prioritize patient outcomes—particularly in meeting public
health needs—are vital and indispensable [4].

Hospital management is a specialized field that encompasses the planning, orga-
nization, direction, and control of all aspects of hospital operations to ensure the
effective and efficient provision of healthcare services. Often referred to as hospital
administration or healthcare management, this discipline is fundamental to the
smooth functioning of hospitals and broader health systems. At its core, hospital
management involves establishing strong leadership and governance structures,
where administrators and department heads set strategic direction, cultivate a
positive organizational culture, and oversee the delivery of high-quality patient
care [5].

Resource management is another critical component, requiring managers to
allocate human, financial, and material resources judiciously to maximize operational
efficiency and patient outcomes. This includes overseeing staff recruitment and train-
ing, managing budgets, and ensuring the availability of necessary equipment and
medicines. Additionally, hospital management is responsible for coordinating a wide
range of services—from patient registration and appointment scheduling to clini-
cal care and laboratory operations—ensuring that all departments work cohesively
toward shared objectives [6].

A major focus of hospital management is the implementation of systems and
policies that promote patient safety and enhance the quality of care, while ensuring
compliance with healthcare regulations. Continuous performance improvement is
also a hallmark of effective management, involving regular monitoring and evalu-
ation to drive better organizational performance, improve patient satisfaction, and
achieve the superior clinical outcomes. Research underscores the importance of
strong management practices, linking them to improved patient outcomes, higher
satisfaction rates, and reduced mortality. Ultimately, hospital management plays a
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pivotal role in aligning hospital operations with the institution’s mission and goals,
fostering innovation, and ensuring the overall success of healthcare organizations [7].

The study then explores the growing impact of artificial intelligence (AI) and
digital technologies on hospital performance in Iran. Recent advancements in health
technology showcased prominently at events like Iran Health 2025, demonstrating the
country’s commitment to integrating innovative solutions into healthcare delivery [7].

Al applications are increasingly used for optimizing hospital operations, enhanc-
ing diagnostic accuracy, managing patient data, and improving financial and resource
management. Private hospitals, in particular, have been early adopters of Al-driven
tools, which contribute to improved efficiency and patient outcomes [8].

Moreover, digital transformation efforts aim to establish the interconnected health
information systems that facilitate better coordination across healthcare providers.
These technological advances align with Iran’s broader health system vision for 2025,
which emphasizes accountability, innovation, and equity in healthcare services.
However, challenges such as limited infrastructure in public hospitals and the need
for workforce training remain barriers to widespread Al adoption [9].

2. Structure of hospital management in Iran

Hospital management in Iran is characterized by a complex interplay of public
and private sector dynamics, shaped by the country’s healthcare infrastructure and
ongoing reform efforts. The majority of hospitals are publicly owned and managed
by the Ministry of Health and Medical Education, which often results in central-
ized decision-making and challenges related to resource allocation and operational
efficiency. Private hospitals, although fewer, are increasingly adopting advanced
management techniques, including artificial intelligence, to enhance financial and
operational performance. Leadership and governance in Iranian hospitals face issues
such as fragmented authority, limited autonomy, and politicization, which hinder
strategic planning and effective management [10].

Resource constraints, including financial limitations, staff shortages, and infra-
structural gaps, further complicate hospital operations. While progress has been
made in areas like primary healthcare delivery, systematic quality assurance and
performance evaluation remain inconsistent. Various reform initiatives, such as
decentralization efforts and the introduction of autonomous hospital models, have
been implemented with mixed success, often due to inadequate policy support and
execution. The professionalization of hospital management through the employment
of trained health services managers has contributed positively to organizational
culture and patient satisfaction [11].

Despite these advances, challenges persist, including bureaucratic rigidity, frag-
mented health system coordination, financial instability, and leadership deficits.
Innovations such as the integration of Al in private hospitals signal a promising direc-
tion for the future, with expectations that these technologies will gradually extend to
public institutions. Overall, hospital management in Iran is in a transitional phase,
balancing traditional centralized structures with emerging reforms and technological
advancements. Yet, it requires comprehensive, evidence-based policy measures to
overcome systemic barriers and improve healthcare delivery sustainably [12].

Despite this structure, hospitals in Iran face multiple challenges, including staff
shortages, inefficient resource management, and currency fluctuations affecting
medical equipment costs.
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3. Challenges in hospital management in Iran

Hospital management in Iran faces several critical challenges that impact its
overall efficiency and effectiveness. A major issue is the highly centralized and
bureaucratic nature of the public hospital system, where decision-making power
is concentrated at higher administrative levels, limiting the autonomy of hospital
managers. This centralization often results in delays and inefficiencies, as hospitals
struggle to respond quickly to local needs and changing circumstances [13].

Leadership and governance also present significant difficulties, with many hospi-
tal managers lacking formal training in healthcare administration and facing frequent
political interference. Such instability leads to inconsistent strategic planning and
weakens accountability within hospital operations. Financial constraints further
complicate management efforts, as public hospitals operate with limited budgets,
inefficient financial systems, and pressure to reduce costs, which can negatively affect
infrastructure development, technology adoption, and staff welfare [14].

Human resource challenges are also prominent, including shortages of skilled
personnel, low motivation, unclear job roles, and limited opportunities for profes-
sional growth, all of which contribute to staff dissatisfaction and reduced perfor-
mance. Additionally, the fragmentation of Iran’s healthcare system—with poor
coordination between public and private sectors and a lack of integrated information
systems—creates barriers to effective resource allocation and service delivery [15].

Overcoming these challenges requires comprehensive reforms aimed at decentral-
izing authority, professionalizing hospital leadership, improving financial manage-
ment, enhancing workforce training and motivation, and fostering better integration
across the health system. Such measures are essential to strengthen hospital manage-
ment and improve the quality and accessibility of healthcare services in Iran [16]. To
address these issues, Al-driven solutions and smart hospital strategies can be highly
effective.

4. Smart hospitals

Smart hospitals represent a significant advancement in healthcare delivery by inte-
grating cutting-edge digital technologies to improve operational efficiency, enhance
patient care, and optimize hospital management. These facilities leverage a range of
tools such as artificial intelligence (AI), the Internet of Things (I0T), electronic health
records (EHRs), robotics, telemedicine, and predictive analytics to create intercon-
nected systems that streamline clinical workflows and improve health outcomes [17].

For instance, the Mayo Clinic in Rochester is undergoing a $5 billion campus
redevelopment, aiming to blend inpatient, outpatient, and virtual care within a fully
digitized environment. This project includes innovative features such as flexible clini-
cal spaces and a logistics center designed to support long-term growth and efficient
supply management, reflecting a shift toward “care neighborhoods” that group
patients by similar needs to enhance care continuity and coordination [18].

Similarly, Cleveland Clinic employs Al and machine learning to analyze patient
data, enabling early and accurate detection of diseases such as cancer. Humber River
Hospital in Canada exemplifies a “greenfield” smart hospital, built from the ground
up with digital-first infrastructure, including a patient command center for real-time
monitoring and management [19].
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In contrast, Johns Hopkins represents a “brownfield” hospital that continuously
upgrades its existing infrastructure with smart technologies to improve care coordi-
nation and efficiency. These examples demonstrate the diversity of smart hospital
models, from newly constructed digital campuses to existing institutions progressively
adopting intelligent technologies to transform healthcare delivery [20].

4.1 The role of artificial intelligence in smart hospital management

Artificial intelligence is central to the functionality and management of smart
hospitals, automating and enhancing a broad spectrum of clinical and administrative
tasks. Al algorithms process vast amounts of medical data to support diagnostics,
predict patient outcomes, and tailor treatment plans with greater speed and accuracy
than traditional methods. Smart hospitals provide numerous benefits, including the
following:

Enhanced patient information management through Electronic Health Records
(EHRs): EHRs facilitate comprehensive and accessible patient data, improving
care continuity and reducing medical errors. For instance, a 2024 study demon-
strated that hospitals integrating EHRs with Al platforms significantly improved
diagnostic accuracy and treatment coordination [21].

Improved diagnostic accuracy and treatment planning with deep learning algorithms
for medical imaging: Al-driven imaging tools detect subtle abnormalities earlier
than human interpretation alone, enabling timely interventions. Research shows
that deep learning models applied to radiology reduce diagnostic errors and
improve cancer detection rates [22].

Reduced hospital costs through optimized drug consumption and shorter patient
hospitalization: Smart hospitals use Al to monitor drug usage patterns and patient
responses, minimizing waste and adverse effects. Studies report that these
optimizations lead to decreased length of stay and overall cost savings [23].

Automation of administrative processes with Al-powered chatbots for appointment
scheduling and patient registration: Al chatbots streamline patient interactions,
reduce waiting times, and free administrative staff for more complex tasks.
Evidence indicates improved patient satisfaction and operational efficiency
following chatbot implementation [24].

Remote patient monitoring using telemedicine and wearable medical devices:
Telehealth and IoT-enabled wearables allow continuous monitoring of chronic
conditions outside hospital settings, reducing unnecessary admissions and
enabling proactive care. Clinical trials confirm the improved outcomes and
patient engagement through remote monitoring [25].

Intelligent resource management for bed allocation, patient flow prediction, and med-
ical staff scheduling: Al-driven predictive analytics optimize hospital resources,
ensuring timely bed availability and efficient staff deployment. Studies have
documented reductions in overcrowding and improved patient throughput in
hospitals employing these systems [26].
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4.2 Benefits and operational transformation through Al in smart hospitals

The integration of Al within smart hospital management not only advances
clinical outcomes but also fundamentally transforms hospital operations. Al-driven
analytics equip hospital leaders with data-driven insights to optimize staffing, inven-
tory management, and facility maintenance, leading to cost savings and improved
service quality [27].

Robotics, another Al-enabled technology, supports surgical precision, automates
medication delivery, and assists in patient care activities such as rehabilitation and
sanitation, thereby reducing human error and enhancing patient safety. Telemedicine
and remote patient monitoring, powered by Al and IoT, extend hospital services
beyond physical facilities, enabling continuous care and reducing unnecessary
hospital visits [28].

However, the successful implementation of Al in hospital management requires
overcoming challenges related to data security, system interoperability, staff training,
and ethical considerations. Despite these hurdles, Al remains a cornerstone technol-
ogy driving the evolution of smart hospitals into adaptive, efficient, and patient-
centered institutions. Literature consistently highlights these benefits, reinforcing
AT’s critical role in shaping the future of hospital management and healthcare delivery
worldwide [29].

4.3 Challenges in implementing smart hospitals

Implementing smart hospitals, while promising significant advancements in
healthcare, faces a myriad of complex challenges that span technological, organiza-
tional, environmental, and societal domains. These challenges often hinder the full
realization of smart hospital potential, necessitating careful planning and multi-
faceted solutions.

* Lack of a comprehensive and accepted definition: A fundamental challenge in smart
hospital implementation is the absence of a universally accepted and comprehen-
sive definition. This ambiguity leads to varied interpretations and misconceptions,
where many developments touted as “smart” merely digitize existing hospital
environments without fully embracing the transformative potential of smart
technology. This conceptual vagueness can result in fragmented efforts and alack
of clear objectives, making it difficult to measure progress and achieve cohesive
integration of smart solutions [30].

* Technological infrastructure and integration issues: The deployment of smart
hospital technologies, such as 6G, demands extensive infrastructure upgrades,
which include robust network capabilities to support ultra-low latency, high data
rates, and massive device connectivity. Existing hospital infrastructure may be
inadequate, requiring substantial investments in new hardware like advanced
routers, servers, and edge computing devices. The complexity of managing
vast amounts of data generated by interconnected devices also necessitates
sophisticated data processing and storage solutions. Furthermore, ensuring
interoperability between diverse systems and devices from various vendors is
a significant hurdle, as seamless data exchange is crucial for effective smart
hospital operations [31].
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* High costs and financial barriers: The financial investment required for imple-
menting smart hospital technologies can be prohibitive, especially for smaller or
less-resourced healthcare facilities. Beyond initial infrastructure and hardware
costs, there are ongoing expenses for maintenance, software licenses, and system
upgrades. The need for continuous advancement and rigorous assessment of new
technologies adds to the financial burden, making cost-effectiveness a critical
consideration for successful deployment [32].

* Data privacy, cybersecurity visks, and regulatory gaps: The extensive use of digital
health technologies in smart hospitals significantly increases concerns around
data privacy and cybersecurity. Hospitals handle sensitive patient informa-
tion, making them prime targets for cyberattacks. Ensuring the security of vast
amounts of data generated by interconnected devices and systems is paramount.
While blockchain technology offers potential solutions for data integrity and
privacy through decentralized and immutable ledgers, regulatory and legal
frameworks often lag behind technological advancements, creating uncertainty
and compliance challenges [33].

* Human resources and ovganizational resistance: Implementing smart hospitals
requires significant changes in workflow, skills, and organizational culture,
often leading to resistance from healthcare professionals. There is a need
for continuous training and change management to equip clinicians and
patients alike with the necessary skills to utilize new technologies effectively.
Furthermore, a lack of awareness and understanding among stakeholders about
the benefits of smart healthcare strategies can hinder adoption. Staff may
also fear job displacement due to automation, contributing to a reluctance to
embrace new systems [34].

o Inequitable access to technology: The benefits of digital health and smart hospitals
may not be uniformly distributed, leading to inequities in access to advanced
healthcare services. Disparities can arise from socioeconomic factors, geographical
location, or lack of digital literacy among certain patient populations. Ensuring
that smart hospital solutions are accessible and beneficial to all segments of society
is a significant ethical and practical challenge [35].

4.4 Challenges in implementing smart hospitals in Iran

Implementing smart hospitals in Iran involves overcoming a range of technologi-
cal, organizational, financial, and cultural challenges. Recent studies provide detailed
insights into these barriers, which must be addressed to realize the potential of smart
healthcare in the country.

4.4.1 Technical and infrastructural limitation

A critical challenge in Iran is the incomplete implementation of foundational
technologies required for smart hospitals. Full deployment of Electronic Health
Records (EHRs), clinical decision support systems, and Internet of Things (IoT)
devices remains limited. Many hospitals lack the necessary networking infrastruc-
ture and hardware to support real-time data exchange and Al-driven analytics.
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For example, a 2023 study highlighted the need for robust IT infrastructure and
adoption of international standards to enable interoperability and efficient data
flow across hospital systems. Additionally, sanctions have restricted access to some
advanced technologies and hardware, further complicating infrastructure develop-
ment. These technological gaps hinder the integration of AI and machine learning
algorithms essential for smart hospital functions such as predictive analytics and
automated monitoring [36].

4.4.2 Financial constraints and vesource scarcity

Financial barriers are among the most significant obstacles to smart hospital
implementation in Iran. The high costs associated with acquiring, deploying, and
maintaining advanced digital health technologies pose a challenge, especially for
public hospitals operating under budget constraints. Studies report that insufficient
funding limits investments in necessary infrastructure upgrades, staff training, and
software licenses. Moreover, ongoing economic sanctions exacerbate these financial
difficulties by restricting access to international markets and increasing costs. This
financial strain often results in delayed or partial adoption of smart hospital compo-
nents, impeding the realization of their full benefits [36].

4.4.3 Human resource challenges and workforce training

A shortage of skilled healthcare professionals trained in health informatics and
digital technologies is a major impediment. Many healthcare workers and hospital
managers lack adequate training to effectively utilize smart hospital systems, leading
to underuse or misuse of available technologies. Resistance to change and organiza-
tional inertia further complicates adoption. For instance, a 2024 study on e-Health
implementation in Iranian hospitals identified resistance among physicians and
staff due to unfamiliarity with new systems and concerns about increased workload.
Continuous education and capacity-building programs are essential to equip health-
care personnel with the skills necessary for operating and managing smart hospital
technologies [37].

4.4.4 Organizational and cultural vesistance

Cultural and organizational resistance within healthcare institutions poses a
significant barrier. Traditional hierarchical structures and established workflows
often conflict with the collaborative and flexible nature required for smart hospital
operations. Resistance to change is compounded by a lack of awareness about the
benefits of smart technologies among stakeholders, including hospital leadership and
frontline staff. Studies emphasize the importance of strategic planning and stake-
holder engagement to foster a culture receptive to innovation. Without addressing
these cultural factors, technological investments risk low adoption and suboptimal
utilization [38].

4.4.5 Legal, regulatory, and privacy concerns

The regulatory environment in Iran is still evolving to keep pace with digital health
advancements. Legal frameworks governing data privacy, cybersecurity, and ethi-
cal use of Al in healthcare are underdeveloped or inconsistently enforced. Concerns
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about patient data confidentiality and cybersecurity vulnerabilities deter some
institutions from fully embracing digital solutions. Research indicates that establish-
ing clear policies and robust data governance structures is critical to building trust
and ensuring compliance with international standards. Without such frameworks,
hospitals face risks related to data breaches and legal liabilities [39].

4.4.6 Limited maturity of hospital information systems

Evaluations of hospital information systems (HIS) maturity in Iran reveal that
most hospitals operate at intermediate stages of digital adoption. According to studies
using the Electronic Medical Record Adoption Model (EMRAM), Iranian hospitals
typically reach stage 3 out of 7, indicating partial implementation of electronic
records and clinical decision support but lacking full integration and optimization.
This limited maturity reflects challenges in scaling pilot projects, integrating diverse
platforms, and achieving interoperability. The slow pace of HIS development delays
the transition to fully smart hospital environments capable of leveraging Al and IoT
technologies effectively [40].

4.4.7 Impact of international sanctions

Economic sanctions have indirect but substantial effects on smart hospital
implementation by limiting access to advanced medical technologies, software, and
international expertise. Sanctions increase costs and complicate procurement pro-
cesses, which restrict hospitals’ ability to upgrade infrastructure and adopt cutting-
edge innovations. This external factor uniquely challenges Iran compared to other
countries, necessitating tailored strategies to build domestic capabilities and foster
local innovation [41].

5. Proposed solutions for smart hospital development

The development of smart hospitals requires a multifaceted approach that inte-
grates advanced technologies, organizational reforms, and strategic policy support.
The following key solutions have been identified to successfully build and operate
smart hospitals:

5.1 Leveraging advanced digital technologies and big data analytics

One of the primary solutions is the effective use of “Internet + technology”
platforms that combine traditional and mobile internet with big data analytics to
optimize patient care and hospital operations. A 2024 study demonstrated how
integrating barcode, RFID, and 5G networks enables real-time monitoring of criti-
cal processes such as digital operating rooms and multidisciplinary consultation
centers, reducing medical errors and improving quality of care. Artificial intelligence
(AI) technologies, including natural language processing and machine learning, can
extract, clean, and analyze large volumes of hospital data to support clinical decision-
making, research, and operational efficiency. Establishing hospital-wide Enterprise
Resource Planning (ERP) systems and business intelligence (BI) tools facilitates
dynamic monitoring of resources, costs, and revenues, enabling smarter management
decisions and improved patient satisfaction [42].
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5.2 Building robust and inter operable IT infrastructure

Smart hospitals depend on a resilient IT infrastructure capable of supporting
high-speed communication, seamless data exchange, and integration of heteroge-
neous systems. Research highlights the importance of adopting Internet of Things
(IoT) architectures that connect sensors, devices, and hospital information systems
to enable real-time data collection and analysis. A layered IoT infrastructure model
is recommended, addressing data acquisition, transmission, processing, storage, and
application layers, each with specific technical requirements and optimization fac-
tors. Ensuring interoperability between devices and platforms through adherence to
international standards is critical to avoid data silos and enable comprehensive patient
monitoring and resource management [34].

5.3 Fostering human-centered design and change management

Successful smart hospital development requires placing human factors at the core
of technology implementation. Studies emphasize the need for designing systems that
enhance the experiences of patients, clinicians, and administrative staff. This includes
intuitive user interfaces, minimizing workflow disruptions, and supporting clinical
decision-making without increasing cognitive load. Moreover, change management
strategies that involve stakeholder engagement, continuous training, and address-
ing resistance are essential to facilitate adoption and maximize the benefits of smart
technologies. Human-centered approaches also consider ethical implications, data
privacy, and maintaining the quality of doctor-patient interactions in increasingly
digital environments [34].

5.4 Implementing and sustainable and energy-efficient

Sustainability is increasingly recognized as a vital component of smart hospital
development. Al-driven energy management systems can optimize heating, ventila-
tion, air conditioning, and lighting to reduce the environmental impact and opera-
tional costs. Experts foresee those smart hospitals will integrate sustainability goals
by 2037, balancing technological innovation with energy self-sufficiency and eco-
friendly practices. This requires designing hospital buildings equipped with sensors
and control systems that monitor environmental conditions and adjust resource use
dynamically, contributing to healthier indoor environments and supporting public
health objectives [43].

5.5 Developing integrated ecosystems and collaborative business models

Smart hospitals are envisioned as integral parts of broader healthcare ecosystems
that include clinics, pharmacies, rehabilitation centers, and home care services.
Building interoperable platforms that facilitate data sharing and coordinated care
across these entities enhances continuity and quality of care. Research suggests that
new service models and business collaborations will emerge by 2027-2032, requiring
the joint development of standards and governance frameworks. These ecosystems
enable the personalized medicine, remote monitoring, and patient empowerment,
transforming the traditional hospital-centric care model into a distributed, patient-
centered network [44].
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5.6 Promoting policy support, incentives, and interdisciplinary research

Government incentives and supportive policies play a crucial role in accelerating
smart hospital adoption. Consolidated interdisciplinary research involving healthcare
providers, technology developers, and policymakers is necessary to address challenges
related to technology assessment, regulatory compliance, and ethical considerations.
Establishing hospital-based health technology assessment (HB-HTA) programs helps
evaluate the effectiveness, safety, and cost-efficiency of smart hospital innovations,
guiding investment decisions and scaling successful solutions [45].

5.7 Proposed solutions for Smart Hospital Development in Iran

Solutions for Smart Hospital Development in Iran highlight key technological,
managerial, and infrastructural aspects. Below is a point-by-point explanation sup-
ported by recent scientific literature and case studies:

5.7.1 Adaption of Industry 4.0 technologies

The technologies for smart hospitals include internet of things (IoT), artificial
intelligence (AI), blockchain, cloud computing, big data analytics, robotics, aug-
mented and virtual reality, and additive manufacturing. These technologies enable
connected and integrated devices that improve patient care, operational efficiency,
and reduce time waste. For Iran, investing in local knowledge-based compa-
nies and forming joint ventures can overcome sanctions and promote technology
adoption [36].

5.7.2 Enhancing hospital information system (HIS)

HIS is fundamental for data integration across administrative and clinical levels,
improving healthcare quality and efficiency. Current challenges in Iranian hospitals
include lack of clear HIS strategies, poor vendor support, inadequate IT security, and
resistance to change.

Solutions involve:

¢ Developing clear, long-term HIS strategies aligned with the hospital needs

¢ Selecting vendors with strong local support and standardized systems to ensure
interoperability

* Enhancing decision support systems, telemedicine, and staff information sys-
tems, which currently score low in Iranian hospitals but are crucial for manage-
ment and service delivery [46].

5.7.3 Improving services quality and patient-centeved care
Smart hospitals focus on improving patient safety, comfort, and early diagnosis
through continuous monitoring and data-driven decision-making. Studies show

that smart hospital implementation results in better service quality and operational
efficiency, which is a priority for Iranian healthcare [47].
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5.7.4 Strategic management and policy support

Hospital managers must be trained and equipped to handle smart hospital tech-
nologies and processes effectively. Due to Iran’s specific challenges such as sanctions
and resource limitations, policy support for investment in technology and human
resources is critical. Collaboration between the Ministry of Health, medical universi-
ties, and private sector can foster the innovation and sustainable development [48].

5.7.5 Addpressing legal, privacy, and security concerns

Proper IT security frameworks and privacy protections are essential to safeguard
patient data in the smart hospital environments. Developing legal frameworks that
support e-health and smart technologies can reduce resistance and build trust among
stakeholders [49].

5.7.6 Infrastructure and training

Building the necessary infrastructure for connectivity, data storage, and device
integration is a prerequisite. Continuous training and education programs for health-
care staff ensure smooth adoption and utilization of smart technologies [36].

5.7.7 Utilizing data analytics and Al for decision making

Smart hospitals leverage big data and Al to enable predictive analytics, personalized
medicine, and efficient resource allocation [50].

6. A successful example of Al application in Hospital Management
in Iran: Avaab system (hospital statistics and information system)

The Avaab system, developed by the Ministry of Health and Medical Education
of Iran, is a pivotal tool designed to enhance the management and improve efficiency
within the healthcare sector, with a specific focus on hospital information manage-
ment. This web-based, online software platform was commissioned by the Statistics
and Information Technology Group of the Hospital Management and Treatment
Services Improvement Office in the Ministry of Health. It consolidates, standard-
izes, and continuously updates hospital statistics and information from all hospitals
nationwide, enabling comprehensive and data-driven decision-making [51].

Key features and applications of the Avaab system:

* Data collection on productivity: Avaab collects extensive data on the performance
of hospitals, clinics, and healthcare centers. This includes patient volumes, waiting
times, resource utilization rates, and service quality indicators.

* Performance analysis and evaluation: The system analyzes the collected data to
assess the operational performance of healthcare centers, identifying strengths
and weaknesses. These insights facilitate the process improvements and produc-
tivity enhancements.
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* Reporting and data visualization: Avaab provides diverse, customizable,
and visual reports, assisting hospital managers and policymakers in making
informed strategic and operational decisions.

* Forecasting and resource planning: By leveraging historical data, Avaab identifies
trends and patterns that enable accurate forecasting of future healthcare needs and
resource allocation, thereby optimizing human and financial resource management.

 Continuous monitoring and quality improvement: The system offers ongoing
performance monitoring of healthcare centers and delivers timely feedback to
support continuous quality enhancement of healthcare services.

* Resource management: Through detailed data analysis, Avaab aids in the efficient
management of critical resources, including personnel, medical equipment, and
pharmaceuticals, helping to minimize the waste and improve utilization.

Overall, the Avaab system plays a crucial role in elevating the quality of healthcare
services, increasing operational efficiency, and reducing costs within Iran’s health
sector. It empowers hospital managers and policymakers with actionable insights
derived from real-time data, enabling evidence-based decision-making.

The Avaab system stands as a successful example of artificial intelligence and
advanced data analytics applied in hospital management in Iran. By integrating digital
technologies and Al-driven analytics, it transforms healthcare management practices,
optimizes resource use, and enhances the patient care delivery. This system exempli-
fies how innovative Al solutions can support healthcare infrastructure development
and improve outcomes, positioning Iran as a leader in adopting smart hospital
management technologies [51].

7. Conclusion

Hospital management in Iran is at a pivotal crossroads, facing persistent challenges
such as financial constraints, workforce shortages, centralized decision-making, and
fragmented healthcare delivery. However, the advent of smart hospital technologies—
particularly artificial intelligence (AI), internet of things (IoT), and integrated health
information systems—offers a transformative pathway toward overcoming these
barriers. Evidence from both Iranian and international experiences demonstrates
that digital transformation can significantly enhance operational efficiency, resource
allocation, and the quality of patient care.

The successful implementation of smart hospitals in Iran requires comprehensive
reforms: decentralizing authority, professionalizing hospital leadership, investing in
workforce development, and fostering robust integration between public and private
sectors. Embracing Al-driven solutions and digital platforms will not only improve
clinical outcomes and patient satisfaction but also support sustainable healthcare
management in the face of economic and infrastructural limitations. Ultimately, a
strategic focus on innovation, capacity building, and evidence-based policy will be
essential for Iran to realize the full potential of smart hospitals and ensure resilient,
patient-centered healthcare for the future.
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