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SECTION 1 
TECHNOLOGICAL INNOVATIONS IN SURGERY: IMPLICATIONS FOR 
PERIOPERATIVE NURSING CARE 

Dilek Talhaoğlu* 

 
INTRODUCTION 

Rapid advancements in science and technology are fundamentally 
transforming the delivery of healthcare services and reshaping the traditional 
understanding of healthcare, which has historically been based on human 
relationships. Driven by digital transformation, new technologies developed 
in the healthcare sector are making diagnostic, therapeutic, nursing care, and 
rehabilitation processes safer, faster, and more effective, while also raising 
new ethical, legal, and professional debates. 

The integration of artificial intelligence applications into clinical 
decision-making processes, the widespread use of robotic systems in surgical 
procedures, big data analytics, wearable technologies, and smart healthcare 
systems are viewed as key components of future healthcare services. While 
these developments are redefining the roles of healthcare professionals, they 
also raise important questions such as how hospitals of the future will take 
shape, the reliability of these technologies, and the role of the human factor 
in healthcare. 

Today, data, information, and information technologies have become an 
integral part of healthcare systems, and digitalization has impacted every 
stage of healthcare processes. Health technology refers to the integrated use 
of methods, techniques, devices, and systems—in collaboration with their 
users—for the preservation and promotion of health, as well as the 
prevention, diagnosis, treatment, care, and rehabilitation of diseases. New 
diagnostic methods, advanced imaging systems, innovative treatment 
approaches, smart medical devices, and biotechnological products not only 
enhance the quality of healthcare but also make significant contributions to 
improving patient safety and the quality of care. 
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Surgery is one of the disciplines most significantly impacted by 
technological advancements. Today, thanks to robotic surgical systems, 
minimally invasive techniques, 3D imaging systems, augmented and virtual 
reality applications, AI-supported decision-making systems, and advanced 
surgical navigation technologies, many procedures that were once high-risk 
can now be performed more safely and successfully. These advances in 
surgery have been made possible not only by the development of 
technological devices but also by advancements in anesthesia practices, 
asepsis and antisepsis principles, infection control, biomedical engineering, 
and surgical training methods. As a result, patient safety has increased, 
complication rates have decreased, and recovery times have been 
significantly accelerated. 

Technological transformation is also significantly changing the scope of 
practice and professional responsibilities of surgical nursing. In addition to 
meeting patients’ physical and psychosocial needs during the perioperative 
care process, surgical nurses are assuming new responsibilities such as 
ensuring the safe use of high-tech devices, effectively managing digital 
record-keeping systems, supporting patient safety, and preventing 
technological risks. Accordingly, nurses must evaluate the effectiveness, 
reliability, cost, and feasibility of the technologies they use, as well as their 
ethical and legal dimensions; they must also continuously update care 
policies and procedures in line with current scientific evidence. 

In recent years, information technologies, electronic health record 
systems, telemedicine and telehealth applications, smart infusion systems, 
artificial intelligence-supported clinical decision-making mechanisms, and 
robotic surgical platforms have become integral components of surgical care.  

While these technologies have the potential to enhance the quality of care 
and improve clinical outcomes, they also raise important issues such as data 
security, ethical decision-making, technology dependency, and the need for 
healthcare professionals to acquire new competencies. For this reason, it is of 
great importance to evaluate technological advancements in surgery from a 
multidisciplinary perspective—not only from a technical standpoint but also 
in terms of their impact on patient safety, quality of care, and nursing 
practices. 
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Current technological developments in surgery 

The field of medicine is undergoing a comprehensive transformation 
alongside the rapid advancement of technological innovations. Just as the 
evolution of computer systems, which once required large physical spaces, 
into portable devices with high processing capacity has brought about a 
fundamental shift in the digital world, healthcare services are similarly being 
reshaped by the influence of innovative technologies. Today, artificial 
intelligence, big data analytics, robotic systems, and digital health 
applications are used in many areas of clinical practice—from diagnostic 
processes to treatment planning, and from drug development to surgical 
procedures—contributing to the delivery of safer, more precise, and more 
effective healthcare services (Knudsen, Ghaffar, Ma, & Hung, 2024). 

The digital transformation in health technologies over recent years has led 
to significant changes in the planning, delivery, and management of 
healthcare services. Telemedicine applications, wearable health devices, 
robotic surgical systems, and AI-based diagnostic and clinical decision-
support mechanisms are enhancing the quality, efficiency, and sustainability 
of healthcare services by supporting a patient-centered approach to care. 
However, the increasing integration of these technologies into healthcare 
systems is giving rise to new requirements in terms of ethical principles, 
legal regulations, economic sustainability, and healthcare management, 
necessitating the reshaping of healthcare policies accordingly (Karaca 
&Küçük, 2025). 

Scenarios of artificial intelligence (AI) applications and robot-assisted 
surgical systems, once viewed as concepts found only in science fiction 
scenarios, have now become an integral part of healthcare services. These 
technologies are significantly transforming the way medical procedures are 
performed, pharmacological approaches, clinical decision-making processes, 
and patient care experience. 

Technological innovations are not only enhancing the effectiveness of 
existing practices but are also reshaping the roles of healthcare professionals, 
models of care delivery, and the functioning of healthcare systems. The field 
of surgery, in particular, is one of the disciplines where high-tech 
applications are being rapidly adopted; with the widespread adoption of 
robotic systems, AI-supported decision-making mechanisms, and digital 
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surgical platforms, it is among the areas that will be most affected by this 
transformation in the coming years (Laterza et al., 2024). 

AI-supporteddecision-makingsystemsandnursing 

Artificial intelligence (AI) is a concept that refers to the development of 
computer systems capable of performing tasks that normally require human 
intelligence—such as visual perception, speech recognition, natural language 
processing, and decision-making—as well as the principles underlying how 
these systems operate. From a broader perspective, artificial intelligence 
encompasses technologies that enable machines to acquire the abilities to 
learn, solve problems, and make decisions by mimicking human-like 
cognitive processes. This technology is built upon the integration of various 
subfields, such as machine learning, computer vision, and natural language 
processing, and is widely used today in many sectors, ranging from 
healthcare to industry (Clancy, 2020; Robert, 2019). 

This advancement in healthcare facilitates the transformation of large 
volumes of health data into meaningful and actionable insights, transcending 
the limits of human capabilities. The integration and applications of AI in the 
healthcare sector are rapidly expanding, driving a profound transformation in 
diagnosis, treatment, patient monitoring, and care processes (Al Kuwaiti et 
al., 2023). 

As the integration of AI into healthcare services progresses, it is critically 
important for healthcare professionals to use this technology effectively and 
competently in clinical practice. Healthcare professionals collaborating with 
AI applications are reshaping clinical decision-making processes and 
enhancing the quality of care. AI’s capacity for forecasting, prediction, and 
decision support enables faster, more reliable, and data-driven decisions in 
complex clinical scenarios, while also significantly improving patient safety 
and outcomes (Montejo, Fenton, & Davis, 2024). 

Artificial intelligence technologies are also used across various areas of 
surgical practice, contributing to safer, more effective surgical procedures. 
These applications include robotic surgical systems, medical image analysis, 
preoperative surgical planning, and simulation-based surgical training 
programs. AI-supported systems help surgeons perform procedures with 
greater accuracy and precision, strengthen clinical decision-making, and 
reduce the risk of errors (Gaş& Öğüt, 2023). 
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Although AI applications in surgery are still evolving, they have 
considerable potential to support preoperative clinical decision-making and 
assist healthcare professionals throughout surgical procedures. In particular, 
AI-driven tools for patient assessment, risk stratification, surgical planning, 
and real-time intraoperative decision support have attracted increasing 
attention and emerged as a major focus of recent research (Viswanathan, 
Parmar, &Madabhushi, 2024). 

In the field of nursing, in particular, there is a clear need to understand 
artificial intelligence (AI) and integrate it effectively into clinical practice 
(Montejo et al., 2024). While the integration of AI into nursing is still in its 
early stages, it is steadily increasing. While nurses rely heavily on 
technology for clinical decision-making and documentation processes in 
complex patient care situations, the AI applications being developed provide 
nurses with significant benefits in this area (Emami Zeydi & Karkhah, 2023). 
Clinical decision-making in nursing involves assessing the physical, 
emotional, and social impacts of illness on the individual and their family 
from a holistic perspective to plan and implement appropriate care (Sucu, 
Dicle, & Saka, 2012). A nurse’s ability to make timely and accurate 
decisions ensures the efficient use of available resources, thereby reducing 
treatment costs and errors, while also contributing to improved care quality, 
patient satisfaction, and nurses’ professional motivation (Bektaş, Yardımcı, 
Bektaş, & White, 2017) . With the integration of artificial intelligence into 
the nursing profession, numerous benefits can be achieved, including 
improved decision-making processes, cost savings, the development of 
treatment plans, the easier handling of repetitive tasks, and the management 
of medications in clinical settings (McGrow, 2019). 

Artificial intelligence technologies are among the key tools that support 
decision-making processes, particularly in dynamic and high-risk clinical 
environments such as operating rooms. Artificial intelligence-based clinical 
decision support systems developed for the preoperative, intraoperative, and 
postoperative phases of surgical care can analyze large amounts of patient 
data to predict potential risks, provide recommendations for appropriate 
clinical interventions, and support the decision-making process, thereby 
helping to reduce the likelihood of errors. These systems are increasingly 
being used as innovative technologies that support multidisciplinary 
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healthcare professionals particularly surgeons, anesthesia teams, and nurses, 
in providing safer, more effective, and evidence-based care. 

In the preoperative period, AI-powered clinical decision support systems 
help ensure that patient assessment processes are conducted in a more 
objective and standardized manner. These systems, which can 
comprehensively analyze electronic health records, laboratory findings, and 
imaging data, support healthcare professionals in surgical risk classification, 
predicting the likelihood of complications, patient triage, and the creation of 
personalized surgical plans (Chinn, Nemeh & Chinn, 2026). These systems 
can help ensure more accurate patient risk assessment, support appropriate 
patient selection, and optimize the preoperative preparation process. The 
contribution of artificial intelligence to surgical processes is particularly 
evident in the preoperative imaging and surgical planning stages. It has been 
reported that AI-based algorithms applied to preoperative magnetic 
resonance images can support the preservation of functional anatomical 
structures in neurosurgery while contributing to more effective tumor 
resection (Dundar et al., 2022). Therefore, these systems also offer 
significant advantages in terms of reducing unnecessary tests, preventing 
surgery cancellations, and optimizing resource utilization. However, 
prospective validation studies and multicenter clinical evidence are required 
to safely integrate these systems into routine clinical practice (Chinn et al., 
2026). 

During the intraoperative period, these systems offer significant 
opportunities for evaluating surgical performance, effectively managing 
operating room workflow, and strengthening team coordination. The surgical 
process presents a key area of focus for AI applications due to complex 
tissue structures, variable anatomical and physiological conditions, and 
continuous data generation. Advances in computer vision technologies have 
made it possible to more accurately assess tissue characteristics, dissection 
plans, and pathological structures. Furthermore, the automatic identification 
of surgical instruments and surgical steps provides a crucial foundation for 
analyzing the surgical process and could serve as a basis for future 
autonomous surgical systems (Mascagni et al., 2022). 

The integration of artificial intelligence algorithms into intraoperative 
image processing and analysis systems makes significant contributions to 
improving the quality of surgical images and enabling more accurate 
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interpretation. Deep learning-based methods, in particular, demonstrate high 
performance in tasks such as reducing image noise, improving contrast, and 
enhancing the visibility of anatomical structures. As a result, surgeons can 
more clearly assess anatomical and pathological structures, make more 
accurate decisions during surgical procedures, and perform delicate 
procedures more safely. In conclusion, AI-assisted image analysis 
contributes to improving surgical accuracy and clinical outcomes (M. X. 
Morris, Fiocco, Caneva, Yiapanis, & Orgill, 2024). 

AI applications in the postoperative period have the potential to 
contribute to the early detection of complications, the prediction of adverse 
clinical outcomes, the reduction of mortality risk, and the more effective 
monitoring of patients. Significant advancements have been made toward 
reducing hospital length of stay, supporting early discharge, and accelerating 
functional recovery in the postoperative period. These advancements are 
supported by the widespread adoption of minimally invasive surgical 
techniques, the promotion of early mobilization, the development of 
postoperative monitoring systems, the implementation of early warning 
mechanisms, and a better understanding of factors influencing recovery. In 
addition, the implementation of structured recovery programs is among the 
key approaches that enhance the effectiveness of postoperative care 
(Varghese, Harrison, O’Grady, & Topol, 2024). 

Wearable devices and nursing 

Changing needs in healthcare and increasing technological investments 
have heightened the importance of applications aimed at early disease 
diagnosis, continuous monitoring of individuals’ health status, support for 
healthy lifestyle habits, and improvement of quality of life. The need for 
healthcare professionals to monitor patients not only in the hospital setting 
but also for an extended period after discharge, the growing prevalence of 
self-care practices at home, and the increasing health literacy of 
individuals—which has led to greater awareness of monitoring their own 
health data—have all fueled interest in wearable health technologies. 

Wearable technologies are defined as electronic devices that can be 
applied directly to the body, integrated into clothing, or used as accessories, 
and that enable the continuous monitoring of physiological data (Demirci, 
2018). Devices such as watches, wristbands, glasses, contact lenses, e-textile 
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products, smart fabrics, headbands, rings, and hearing aids are examples of 
wearable devices in use today. Fitness trackers, activity trackers, and smart 
watches are among the most widely used wearable devices (Sağbaş, Ballı, & 
Yıldız, 2016). 

As the scope of wearable health technologies expands, these technologies 
are playing an increasingly significant role in surgical care processes. 
Wearable devices used in various surgical specialties support healthcare 
professionals in many areas, including the early diagnosis of diseases, the 
assessment of patients during the postoperative period, and continuous 
monitoring. Furthermore, these technologies enable the monitoring of 
clinical parameters—such as blood pressure, oxygen saturation, and heart 
rate—as well as behavioral data like walking ability and physical activity, 
thereby allowing for a more comprehensive assessment of patients’ recovery 
process (Okatan, Uçar, & Işık, 2025). 

Surgical care, particularly during the perioperative period, is a complex 
and high-risk process that requires simultaneous management of numerous 
clinical variables. In this process, interdisciplinary collaboration, rapid and 
accurate clinical decision-making, and adherence to standard care protocols 
are critical to ensuring patient safety (Baumgarten, Brødsgaard, Nørholm, 
Foss, & Bunkenborg, 2023). Although significant advances have been made 
in surgical techniques and anesthesia practices, adverse events and surgery-
related complications remain a major public health issue. According to 
World Health Organization data, complications related to surgical care result 
in permanent disability for more than 7 million people and at least 1 million 
deaths worldwide each year. It is reported that a significant portion of these 
adverse outcomes could be prevented through effective communication, 
strong teamwork, and the implementation of standard monitoring protocols 
(WHO, 2009). 

The use of smart wearable technologies during the preoperative and 
postoperative periods is leading to significant changes in surgical teams’ 
patient monitoring and clinical decision-making processes. Thanks to 
wearable devices such as biometric wristbands, adhesive biosensors, and 
smart textiles, patients’ vital signs, physical activity levels, and physiological 
stress indicators can be monitored continuously and in real time (Cloß et al., 
2024). Furthermore, the fact that wearable technology is constantly worn by 
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the individual enables emergency calls to be made via remote connection 
when needed, thereby potentially saving lives (Majumder, et al., 2017). 

Today, digital health technologies are viewed not only as innovative 
applications but also as an integral part of modern surgical care. Thanks to 
wearable sensors and smart patient monitoring systems, patients’ vital signs 
and physiological parameters can be monitored in real time; analysis of the 
collected data helps identify early signs of clinical deterioration, thereby 
supporting healthcare professionals in intervening in a timely manner 
(Michard &Saugel, 2025). These technologies, used particularly during 
postoperative intensive care and ward care, as well as during patient 
transfers, enable continuous patient monitoring and contribute to the early 
detection of potential complications. Wearable systems, which provide 
healthcare professionals with a continuous data stream, allow for real-time 
assessment of patient condition while enhancing the effectiveness of early 
warning mechanisms, thereby making significant contributions to improving 
patient safety and the quality of care (Amini Rarani, 2025).  

Furthermore, the integration of data from wearable devices with 
electronic health records and AI-powered clinical decision support systems 
enables big data analysis and the prediction of patient-specific risks in 
advance. Thanks to this integration, early warning mechanisms can be 
established, allowing potential complications to be detected before they 
become clinically apparent and enabling the planning of preventive 
interventions (Amin, Mobbs, Mostafa, Sy, & Choy, 2021). 

Despite the advantages offered by these technologies, various challenges 
persist regarding data volume, interoperability between systems, cost, patient 
comfort, and data security and privacy. Additionally, surgical teams must 
possess the knowledge and skills to correctly interpret data obtained from 
wearable devices within the context of perioperative physiological changes. 
This is because the physiological fluctuations observed during this period 
may be part of the normal process or may manifest as transient changes 
(Feng et al., 2017). 

One of the key factors limiting the use of wearable technologies in 
healthcare is cost. The development, production, implementation, and 
sustainable use of these devices require significant economic resources. 
While technological products used in healthcare institutions are expected to 
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be cost-effective, durable, and long-lasting, the advanced sensors, data 
processing systems, and software infrastructure used in these devices can 
increase the total cost. In addition, the need for regular technical 
maintenance, updates, and software support also contributes to higher usage 
costs (Okatan et al., 2025). 

When evaluating the use of wearable technologies in surgical nursing 
practices, they enhance the effectiveness of remote patient monitoring 
systems, enabling the early identification of emergency and critical 
situations. Thanks to these systems, potential signs of clinical deterioration 
are detected early, and timely intervention helps support patient safety. 
Furthermore, it has been reported that remote patient monitoring applications 
facilitate the early detection and correction of medication errors, while also 
yielding positive outcomes in postoperative pain management, thereby 
improving the quality of patient care (Akaltun, Azizoğlu, & Guner, 2025). 

Robotic surgery and nursing 

Robotic surgery is a minimally invasive surgical technique developed 
through the convergence of medicine, robotics, and engineering. The robotic 
systems used in this method transmit the surgeon’s movements to the 
surgical site with greater precision and control, thereby increasing procedural 
accuracy, particularly in complex procedures. Additionally, by filtering out 
hand tremors and reducing involuntary movements, these systems provide 
significant clinical advantages such as less blood loss, a lower risk of 
complications, less postoperative pain, a shorter hospital stay, faster 
recovery, and smaller surgical scars (B. Morris, 2005; Rivero-Moreno et al., 
2023). 

Robotic applications in surgery have been at the center of significant 
advancements in medical technology in recent years, with their origins 
rooted in robotic research supported by NASA and the U.S. Defense 
Advanced Research Projects Agency (DARPA) in the 1970s. The primary 
objective of these studies was to develop robotic systems capable of 
performing surgical procedures remotely in environments that are difficult to 
access or high-risk, such as battlefields and space missions (George, Brand, 
LaPorta, Marescaux, & Satava, 2018; Townsend, Beauchamp, Evers, & 
Mattox, 2017). 
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A major milestone in the widespread adoption of robotic surgery in 
clinical practice was the da Vinci Surgical System, developed by Intuitive 
Surgical. The first da Vinci system was introduced into clinical practice in 
1998, and in 2000, it received approval from the U.S. Food and Drug 
Administration (FDA), giving significant momentum to the development of 
robotic surgery. Although there were some technical limitations at the 
outset—such as the size of the robotic arms and arm collisions, the system 
quickly gained clinical acceptance and became widespread. Following the 
2003 merger of Intuitive Surgical and Computer Motion, the da Vinci 
platform became the leading system in robot-assisted laparoscopic surgery; 
its technological capabilities and surgical applications were significantly 
enhanced with the subsequent models—the S (2003), Si (2009), and Xi 
(2014) (Marino, Shabat, Gulotta, & Komorowski, 2018). 

One of the first applications of robotic technology was stereotactic 
neurosurgery, followed by orthopedic surgical applications. Particularly with 
the widespread adoption of the da Vinci system, laparoscopic robotic surgery 
has come to be routinely used in many procedures, such as prostatectomy, 
cystectomy, rectal cancer surgery, and hysterectomy. In addition, 
endoluminal flexible robots can be used in fields such as bronchoscopy, 
colonoscopy, endovascular procedures, and brain microsurgery. While 
swallowable capsule robots offer an innovative approach to the diagnosis 
and treatment of the gastrointestinal system, advancements in micro- and 
nanorobot technologies are considered among the key developments that will 
enable more precise and targeted surgical applications in the future (Dagnino 
& Kundrat, 2024). 

The use of this technology provides significant clinical advantages, such 
as smaller incisions, less intraoperative blood loss, reduced postoperative 
pain, low complication rates, and shorter hospital stays. Additionally, 
patients’ ability to return to daily activities more quickly, a faster recovery 
process, and reduced tissue trauma compared to traditional open surgical 
methods are among the prominent advantages of robotic surgery. These 
positive outcomes also contribute to reducing healthcare costs and managing 
patient care processes more efficiently (Troccaz, Dagnino, & Yang, 2019). 

With advancements in the field of minimally invasive surgery in the 
2000s, the development of a new generation of wireless micro-robots began. 
These systems aim to support the diagnosis and treatment of diseases using 
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minimally invasive methods by facilitating intraluminal navigation within 
the human body. Capsule endoscopes, cited as an example of these 
technologies, offer an alternative to traditional flexible endoscopy for 
evaluating the gastrointestinal system; they provide significant advantages 
by causing less pain, carrying a lower risk of complications, and offering 
greater patient comfort (Dagnino & Kundrat, 2024). 

With advancements in machine learning algorithms and increased access 
to large amounts of medical data, artificial intelligence applications have 
shown significant development in the healthcare sector in recent years. Early 
applications were primarily used in areas such as the analysis of medical 
images for cancer diagnosis and the prediction of patient outcomes. The first 
applications of artificial intelligence in robotic surgery, however, focused on 
the automation of specific surgical procedures, such as suturing and tissue 
dissection, with the goal of increasing standardization in procedures and 
reducing the surgeon’s workload (Bi et al., 2019; Mansour, Cumak, Kutlu, & 
Mahmud, 2023; Shaffie et al., 2017). 

Today, AI-assisted robotic surgical systems incorporate advanced 
technologies such as image recognition and image segmentation. AI 
algorithms analyze images captured during surgery in real time to identify 
critical anatomical structures, blood vessels, and pathological tissues, thereby 
supporting the surgeon’s decision-making process. In addition, artificial 
intelligence is used to plan and optimize the movements of surgical 
instruments, contributing to more controlled, fluid, and precise surgical 
procedures (Lee, Ziehm, Ullrich, & Stawicki, 2023; Liu, Dong, Yang, & 
Chen, 2021). 

Although the team structure in robotic surgery applications may vary, 
operating room nurses remain indispensable members of the surgical team. 
This technological transformation imposes new tasks and responsibilities on 
operating room nurses, such as preparing robotic systems, ensuring their safe 
use, supporting team coordination, and maintaining patient safety. 
Consequently, nurses must continuously update their knowledge, skills, and 
clinical competencies. In line with scientific and technological 
advancements, the ability of operating room nurses to effectively fulfill their 
roles as practitioners, managers, educators, researchers, and professionals is 
considered a key requirement for the safe and successful execution of robotic 
surgical procedures (Erdoğan &Tokal, 2023; Francis, 2006) . 
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The fundamental elements of nursing care retain their importance in 
robotic surgery applications as well. During the preoperative period, the 
operating room nurse is responsible for preparing the robotic system for 
surgery, performing the necessary technical checks, and ensuring the safe 
operation of the equipment.  

During the patient’s admission to the operating room, ensuring patient 
safety, implementing the Surgical Safety Checklist, and positioning the 
patient appropriately for the planned surgical procedure are among the 
nurse’s primary duties. 

During the intraoperative period, the operating room nurse assumes 
important responsibilities such as protecting the patient’s privacy, supporting 
the surgical team, maintaining aseptic principles by properly managing the 
sterile and non-sterile components of the robotic system, assisting in the 
proper positioning of the robot relative to the patient, and supporting the 
effective use of data obtained from imaging systems. Additionally, they play 
an active role in maintaining patient safety by assisting in the 
implementation of emergency protocols during unexpected situations, such 
as potential technical malfunctions or power outages. Following the 
completion of the surgical procedure, they ensure the continuity of 
perioperative care by coordinating the process of safely transferring the 
patient to the post-anesthesia care unit (Burçin & Nurgül, 2016).  

Smart operating rooms and nursing 

The successful execution of surgical procedures depends on the 
multidisciplinary team working in the operating room possessing a high level 
of technical knowledge, cognitive skills, and coordination. The ability of 
surgical team members to make the right decisions at the right time, 
anticipate potential risks, and intervene quickly is critical to patient safety. 
Therefore, the effective and efficient management of operating room 
processes, the optimization of workflows, the enhancement of patient safety, 
and the reduction of healthcare costs are among the fundamental goals of 
modern surgical practices (Archer & Macario, 2006). 

Smart operating rooms (Smart OR) are defined as next-generation 
surgical environments where artificial intelligence, robotic systems, the 
Internet of Things, augmented reality, digital imaging technologies, and 
operating room information management systems work together on a single 
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platform. This approach is also referred to in the literature as the “Digital 
Operating Room,” “Integrated Operating Room,” and, in some studies, 
“Operating Room 4.0.” 

The integration of artificial intelligence and augmented reality 
technologies into the operating room environment helps reduce decision-
making errors and misinterpretations of anatomical structures that may occur 
during the intraoperative period. Thanks to computer vision and machine 
learning applications, surgical images are analyzed in real time, critical 
anatomical structures can be identified more accurately, and the surgeon’s 
cognitive processes are supported. These technologies help ensure safer and 
more precise surgical procedures by increasing the accuracy of surgical 
decisions (Hashimoto et al., 2018). 

Augmented reality (AR) is a subset of extended reality technologies that 
enables the simultaneous integration of the real world with virtual data. In 
surgical applications, AR helps the surgeon assess the surgical site in greater 
detail by overlaying three-dimensional virtual models onto real-time surgical 
images. The primary goal of using augmented reality in the operating room 
is to support the surgeon’s visual perception and cognitive awareness, 
thereby ensuring more accurate identification of anatomical structures, 
enhancing surgical safety, and helping to prevent unintended tissue damage 
(Zhang, Lu, & Khanduja, 2023). 

Augmented reality technologies have begun to be used in recent years in 
abdominal surgical procedures such as nephrectomy, 
pancreatoduodenectomy, and esophagectomy. It is gaining increasing 
importance, particularly in liver surgery, due to its contribution to a better 
assessment of complex vascular anatomy. AR applications, which 
compensate for the limited tactile feedback in minimally invasive surgery, 
are also effectively used in preoperative surgical planning, 3D modeling, 
surgical skills training, and during the perioperative period in nursing, 
anesthesia, and patient education (Laterza et al., 2024). 

Augmented reality applications offer significant advantages in surgical 
planning and intraoperative guidance processes. The overlay of three-
dimensional preoperative images onto real-time surgical images assists the 
surgeon in assessing resection boundaries and maintaining safe surgical 
margins.  
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Furthermore, this technology can improve surgical accuracy by 
facilitating the localization of lesions and metastases identified in 
preoperative images that are difficult to detect during the operation 
(Kingham et al., 2018). 

Augmented reality also helps reduce the risk of intraoperative injury by 
contributing to a clearer identification of critical anatomical structures such 
as arteries, veins, and bile ducts. Robotic liver surgery enables safer and 
more efficient surgical procedures by aiding in the planning of port 
placement and the optimization of the surgical field (Diana et al., 2017; 
Pessaux et al., 2015). 

From the perspective of surgical nursing, augmented reality technologies 
offer significant contributions across all stages of perioperative care. During 
the preoperative period, they support patient education, helping patients 
better understand the surgical process and reduce surgical anxiety, while 
during the intraoperative period, they contribute to more accurate assessment 
of anatomical structures and enhanced team coordination. In the 
postoperative period, they enhance patient compliance and the quality of care 
by supporting visual and interactive learning during discharge education, 
wound care, and rehabilitation processes (Wei, Gao, Luo, Gong, & Dong, 
2025). 

CONCLUSION AND RECOMMENDATIONS 

Rapid advancements in science and technology are fundamentally 
transforming surgical care processes, making significant contributions to the 
delivery of safer, more effective, and patient-centered healthcare services. 
Artificial intelligence-supported clinical decision-making systems, wearable 
health technologies, robotic surgery, augmented reality applications, and 
smart operating room systems offer new opportunities across all stages of 
perioperative care—from the planning of surgical procedures to 
postoperative monitoring. Thanks to these technologies, clinical decision-
making processes are supported, patient safety is enhanced, early detection 
of complications becomes possible, and the quality of care is improved. 

The integration of technological innovations into surgical nursing practice 
positions nurses not merely as users of technology but as professionals who 
manage digital systems, interpret clinical data, and play an active role within 
multidisciplinary teams. In this regard, it is of great importance for surgical 
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nurses to continuously update their knowledge and skills in areas such as 
artificial intelligence literacy, digital health technologies, robotic systems, 
and data management. In addition to the effective use of technology, 
upholding ethical principles, safeguarding patient privacy, and ensuring data 
security are also indispensable elements of perioperative care. 

In the future, surgical care processes are expected to evolve into a more 
digital and integrated structure with the wider use of AI-supported decision-
making mechanisms, autonomous robotic systems, augmented reality 
applications, and remote patient monitoring technologies. However, 
technological advancements should not be viewed as replacing a patient-
centered approach to care, but rather as complementary tools that support 
healthcare professionals’ clinical knowledge, experience, and critical 
thinking skills. Therefore, the balanced integration of technology with a 
humanistic approach to care in surgical nursing practice will form the 
foundation of future perioperative care models. Continuing education, close 
monitoring of scientific developments, and the adoption of evidence-based 
practices will be decisive in helping surgical nurses adapt to technological 
transformation and ensure the sustainability of high-quality care delivery. 
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SECTION 2 
VAGINAL MICROBIOTA, PSYCHOBIOTICS, AND DEPRESSION: 
FROM THE MICROBIOTA-GUT-BRAIN AXIS TO 
PHARMACOMICROBIOMIC APPROACHES 

Esin Kıray*, Meryem Gürler** 

 
I NTRODUCTION 
Today, the human microbiota is considered a dynamic ecosystem playing 

a critical role not only in preventing infections and maintainin metabolic 
functions, but also in regulating neurological and psychiatric processes. 
Recent studies have shown that the microbiota-gut-brain axis, which 
provides bidirectional communication between the gut microbiota and the 
central nervous system, is an important regulator in maintaining mental 
health. Through this axis, microbiota-derived metabolites, neurotransmitters, 
immunological mediators, and neuroendocrine signals can influence brain 
functions; they can play a role in shaping mood, stress response, and 
cognitive processes (Cryan et al., 2019; Morais et al., 2021). 

Lactobacillus spp., which are dominant in the vaginal microbiota of 
healthy women, contribute to the maintenance of female reproductive health 
through low pH, production of antimicrobial metabolites, preservation of 
epithelial barrier integrity, and regulation of immune responses (Petrova et 
al., 2015; Xavier-Santos et al., 2025). Recent datasuggest that the vaginal 
microbiota may be associated not only with local infections but also with 
systemic inflammation, pregnancy, infertility, and even psychological health. 

Currently, the most widely used and researched species belonging to the 
genera Lactobacillus and Bifidobacterium are noteworthy as microorganisms 
that can reduce neuroinflammation by regulating microbiota composition, 
strengthen intestinal barrier integrity, and affect neurotransmitter synthesis. 
These microorganisms, which show positive effects on human health and 
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mental health, are currently defined as "psychobiotics" and are being 
investigated as potential biological agents in the management of depression, 
anxiety, and stress-related disorders (Sarkar et al., 2016). 

Depression is one of the most common psychiatric disorders, affecting 
hundreds of millions of people worldwide and significantly reducing their 
quality of life. While traditional approaches attempt to explain the 
pathogenesis of depression through neurotransmitter imbalances, current 
data indicate that inflammation, immune system activation, gut barrier 
dysfunction, and microbial dysbiosis also play a significant role in the 
development of the disease. Therefore, microbiota targeting is considered 
among the promising new approaches in the prevention and treatment of 
depression (Dalile et al., 2019; Zhu et al., 2025). 

The negative effects of commonly used antidepressant medications on the 
microbiota are receiving increasing attention. In this context, studies in the 
field of pharmacomicrobiomics have revealed that many antidepressant 
drugs can alter the composition of the gut microbiota and exhibit direct 
antimicrobial activity against some commensal bacteria (Maier et al., 2018; 
McGovern et al., 2019). However, the vast majority of research to date has 
focused on the gut microbiota, while the effects of antidepressants on the 
vaginal microbiota have been largely overlooked. 

This section will evaluate the importance of vaginal microbiota in 
women's health, the relationship between probiotics and psychobiotics and 
depression, microbiota-gut-brain axis mechanisms, and the 
pharmacomicrobiomic effects of antidepressants in light of current literature. 
In particular, existing knowledge gaps and future research areas regarding 
antidepressant-vaginal microbiota interactions will be discussed. 

1. Vaginal microbiota 

Microbiota is a community of microorganisms that colonize the human 
body, and the term microbiome encompasses the genomes of all 
microorganisms in a given environment. This complex ecosystem is 
characterized by a complex network of positive and negative reciprocal 
relationships that significantly impact the host's health. Microorganisms live 
in various regions of the human body, from the skin to the mouth, upper 
respiratory tract, ear canal, and vagina (Góralczyk-Bińkowska et al., 2022). 
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The human vaginal microbiota is a complex and dynamic microbial 
ecosystem that plays a vital role in maintaining the health of the female 
reproductive system. The vaginal microflora composition varies among 
women worldwide, and this variation can be influenced by factors such as 
age, sexual activity, menstrual cycle, pregnancy, smoking, environmental 
conditions, exogenous hormones, use of birth control pills, use of 
contraceptive devices, hygiene practices (vaginal douching), and foreign 
objects (tampons), as well as different lifestyles and dietary conditions across 
different races (Xavier-Santos et al., 2025). 

Healthy women have diverse vaginal microflora, typically consisting of a 
variety of anaerobic and aerobic microorganisms. The most dominant 
members of the vaginal microflora are bacterial species belonging to the 
genus Lactobacillus. In addition, other species belonging to the lactic acid 
bacteria (LAB) group, such as Leuconostoc spp., Pediococcus spp., 
Streptococcus spp., and Weisella spp., may also be present (Borges et al., 
2014). In healthy women of reproductive age, the most frequently observed 
Lactobacillus spp. species in the vaginal microbiota generally show a 
structure dominated by species such as Lactobacillus crispatus, 
Lactobacillus gasseri, Lactobacillus jensenii, and Lactobacillus iners 
(Petrova et al., 2015; France et al., 2022). 

2. The importance of vaginal microbiota in women's health 

Beneficial microorganisms with probiotic characteristics, residing in the 
vaginal microflora, are of great importance in protecting against bacterial 
vaginitis, urinary tract infections, yeast vaginitis, and sexually transmitted 
diseases. Conversely, the absence of Lactobacillus in the vaginal microflora 
can trigger the development of various infections such as bacterial and 
aerobic vaginitis, as well as sexually transmitted diseases such as gonorrhea, 
chlamydia, syphilis, trichomonas, human immunodeficiency virus (HIV), 
human papillomavirus (HPV), and herpes simplex virus (HSV-2). Therefore, 
the number and diversity of probiotic-characterized Lactobacillus 
microorganisms in the vaginal flora are of great importance (Kiray, 2017). 

Members of the genus Lactobacillus, which are predominantly found in 
the vaginal microflora, play a protective role in the vaginal microflora by 
inhibiting the growth of pathogenic microorganisms through the production 
of organic acids such as lactic acid, acetic acid, ketoglutaric acid, and 
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melonic acid, which their species produce in the vaginal microflora, by 
maintaining a low pH environment, by adhering to receptors on vaginal 
epithelial cells with their micropilies, and by preventing the binding of 
pathogenic microorganisms through their coagulation abilities (Kiray et al., 
2020). The vaginal microbiome (especially the Lactobacillus-dominant 
profile) plays a critical role in female genital health; disruption of its balance 
increases susceptibility to bacterial vaginosis, vaginal candidiasis, and other 
infections (Kiray et al., 2020). 

Vaginal dysbiosis is of particular importance not only in terms of vaginal 
infections but also in women's health issues such as euploid pregnancy loss, 
premature birth, and infertility (Wrønding et al., 2023). It has been reported 
that a lactobacillus-dominant vaginal microbiota is associated with healthy 
pregnancy; conversely, dysbiosis is linked to an increased risk of premature 
rupture of membranes, spontaneous miscarriage, infertility, and preterm birth 
(Fettweis et al., 2019). In addition, the vaginal microbiota plays a role in 
regulating local and systemic immune responses. Lactobacillus spp. support 
epithelial barrier integrity, regulate the production of inflammatory 
cytokines, and contribute to the balance of host defense mechanisms. 
Therefore, a healthy vaginal microbiota is considered an indispensable 
biological defense system for protecting women's reproductive health, 
preventing infections, and increasing pregnancy success (Petrova et al., 
2015). 

3. Probiotics and depression 

Probiotics are defined as live microbial food products that, when 
consumed in sufficient quantities, are beneficial to human and animal health. 
Currently, Lactobacillus and Bifidobacterium species are among the most 
commonly used probiotic bacteria. 

Depression, particularly major depressive disorder (MDD), is a 
debilitating mental health condition characterized by persistently low mood, 
loss of interest in activities, cognitive impairments, and suicidal tendencies, 
significantly impacting patients' social functioning and quality of life (Zhu et 
al., 2025). It is one of the most common psychiatric disorders, affecting 
approximately 322 million people worldwide (Paykel, 2022). Depression has 
shown a general increase, especially following the COVID-19 pandemic, and 
probiotics are seen as a ray of hope in combating psychological illnesses, 
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which have become a global health problem (Johnson et al., 2021). The first 
publication evaluating the potential beneficial role of probiotics in 
depression was published in 2005 (Logan and Katzman, 2005). 

Most current reviews have hypothesized the antidepressant effects of 
probiotics based on interwoven microbiota-gut-brain axis mechanisms in the 
pathophysiological development of depression (Johnson et al., 2021; 
Nikolova et al., 2021; Nadeem et al., 2019). This complex bidirectional 
network integrates the gut microbiota with central nervous system function, 
influencing mental health through previously insufficiently understood 
mechanisms (Johnson et al., 2023). 

The beneficial effects of probiotics on depression have been well-
established in recent systematic reviews and meta-analyses. New evidence 
from both preclinical models and human clinical trials has revealed the 
microbiota-gut-brain axis as a critical determinant in the pathogenesis of 
depression. Increased microbial diversity resulting from probiotic 
administration promotes the strengthening of intestinal barrier integrity and 
the production of neuroactive metabolites such as short-chain fatty acids 
(acetate, propionate, and butyrate). These metabolites, in addition to 
contributing to the protection of the intestinal epithelium, can also affect 
central nervous system functions (Dalile et al., 2019). 

The effect of probiotics on antidepressants is explained through three 
main pathways. The first pathway is the increase in neural communication 
via the vagus nerve. Metabolites and neuroactive compounds produced by 
the gut microbiota affect brain functions via the enteric nervous system and 
vagal afferents, contributing to the regulation of mood disorders (Cryan and 
Dinan, 2012). 

Another pathway involves immunological mechanisms. Chronic low-
grade inflammation, frequently observed in individuals exhibiting symptoms 
of depression, is characterized by an increase in the number of pro-
inflammatory cytokines such as TNF-α, IL-6, and IL-1β. Probiotics suppress 
the inflammatory response by limiting the passage of bacterial endotoxins 
into the systemic circulation, thus contributing to a reduction in 
neuroinflammation (Wallace and Milev, 2017). 

The third pathway is neuroendocrine regulation and modulation of the 
hypothalamus-pituitary-adrenal (HPA) axis. Hyperactivity of the HPA axis 
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due to stress and depression results in increased cortisol levels. Various 
probiotic strains found in the microbiota have been reported to regulate the 
HPA axis, lowering cortisol levels and reducing the stress response (Ait-
Belgnaoui et al., 2014). 

As a result of these mechanisms, the levels of neurotransmitters and 
neurotrophic factors such as serotonin, gamma-aminobutyric acid, dopamine, 
and brain-derived neurotrophic factor are affected; neuroplasticity is 
supported, and improvement in depressive symptoms can be observed. 
Therefore, probiotics are currently considered among the microorganisms 
defined as "psychobiotics," possessing the potential to support mental health 
(Sarkar et al., 2016). These mechanisms are shown in Figure 1. 

 
Figure 1. Mechanisms of the microbiota-gut-brain axis 

4. Pharmacomicrobiomic effects of atidepressants 

Recent research on drug-microbiota interactions has revealed that many 
drugs can have significant effects on microbial communities. It has been 
reported that not only antibiotics but also non-antibiotic drugs can exhibit 
antimicrobial activity and alter the structure of the human microbiota (Maier 
et al., 2018). Among these drug groups, antidepressants hold a noteworthy 
position. 

Globally, the use of selective serotonin reuptake inhibitors (SSRIs), 
serotonin-norepinephrine reuptake inhibitors (SNRIs), and tricyclic 
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antidepressants is steadily increasing in parallel with the rising prevalence of 
depression and anxiety disorders (WHO, 2023). SSRIs, in particular, are 
considered first-line treatment for anxiety and major depressive disorder 
(Williams et al., 2017). The mechanisms driving the effects of 
antidepressants on microbiota composition and function remain largely 
unclear. Furthermore, evidence is still limited regarding whether inadequate 
response to antidepressant treatment or adverse effects occurring during 
treatment are related to drug-induced microbiota changes. The variability in 
the effects of antidepressants on patients may be due to individuals having 
different microbiota compositions (Zhu et al., 2025). It is entirely possible 
that microbiota composition, and thus function, can be affected by oral 
antipsychotic drugs, as evidenced by published reports showing that 
antipsychotic drugs have strong effects on fecal microbial diversity among 
the wide variety of non-antibiotic drugs administered in the general 
population (Maier et al., 2018). 

Dysregulation of the neurotransmitter serotonin (also called 5-
hydroxytryptamine or 5-HT) in the brain is a widely accepted symptom of 
major depressive disorder. SSRI antidepressants affect serotonergic tone by 
targeting the serotonin transporter (Ramsteijn et al., 2020). Approximately 
95% of the serotonin in the body is located in the gastrointestinal system, 
where it is primarily produced by enterochromaffin cells (Gershon et al., 
2007). Therefore, the gut microbiota synthesizes tryptophan, a serotonin 
precursor, and supports serotonin biosynthesis in the host organism 
(Ramsteijn et al., 2020). 

In addition to affecting central neurotransmitters, antidepressants can 
alter microbial populations due to their pharmacodynamic properties or 
direct antimicrobial effects (Munoz-Bellido et al., 2000; McGovern et al., 
2019). Studies in this area have shown that antidepressants such as 
fluoxetine, sertraline, paroxetine, escitalopram, venlafaxine, and desipramine 
can inhibit the growth of Gram-positive and Gram-negative bacteria 
(McGovern et al., 2019). This effect is thought to occur through mechanisms 
such as disruption of cell membrane integrity, inhibition of bacterial efflux 
pumps, and impact on cellular metabolism (Ait Chait et al., 2020). A study 
evaluating the growth kinetics of normal human gut microorganisms in 
relation to the most commonly used antidepressants in routine clinical 
practice found that all antidepressants had an inhibitory effect on the growth 
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of all microorganisms included in the study. Fluoxetine was found to have a 
greater effect on the growth rate of Escitalopram, Escherichia coli, 
Enterococcus feacalis, Bifidobacterium bifidum, Lactobacillus rhamnosus 
and Candida albicans than on E. coli, E. feacalis, and Staphylococcus aureus 
(Rukavishnikov et al., 2023). 

Ait Chait et al. (2020) demonstrated that various antidepressants exert 
bacteriostatic and bactericidal effects on beneficial bacteria found in the 
human gut microbiota. The researchers specifically reported that 
escitalopram, bupropion, venlafaxine, and desipramine significantly 
suppressed the growth of various commensal bacteria (Ait Chait et al., 
2020). Similarly, it has been suggested that antidepressants may affect the 
growth of probiotic Lactobacillus spp. and alter microbial balance 
(McGovern et al., 2019). As seen in the present study, research has focused 
on the effects of antidepressants on gut health and altered gut microbiota. 

5. Possible effects of antidepressant drugs on vaginal microbiota 

There has been little research on the mechanisms governing the effects of 
antidepressants on the microbiota and whether the failure and side effects of 
antidepressant treatment are due to altered microbiota caused by the drug. 
Therefore, preliminary laboratory studies are needed to determine whether 
the decreased effectiveness of the antidepressants used is due to altered 
microbiota. In particular, when the existing literature is reviewed, the focus 
has been on the effects of antidepressant drugs with various active 
ingredients (fluoxetine, sertraline, escitalopram or paroxetine) on gut health 
and altered gut microbiota (Rukavishnikov et al., 2023), and the effect of 
antidepressant drugs on vaginal microflora is unknown. In this context, there 
is a significant gap in the literature regarding whether short-term or long-
term use of antidepressants inhibits vaginal Lactobacillus spp., affects 
biofilm formation by vaginal probiotics, reduces lactic acid production, 
suppresses H2O2 production, and causes vaginal dysbiosis. 

There is no direct information on the sensitivity of probiotic species such 
as L. crispatus, L. gasseri, L. jensenii, L. reuteri, and L. rhamnosus, which 
play a critical role in maintaining vaginal health, to antidepressants. Current 
evidence suggests that antidepressants may have potential effects on the 
vaginal flora, but more targeted human studies are needed to provide clear, 
practical guidance on this issue. Furthermore, the effects of antidepressants 
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on the biofilm-forming capacity, lactic acid production, hydrogen peroxide 
synthesis, and viability of these bacteria have not yet been investigated. In 
this context, it is necessary to investigate the antimicrobial effects (dose-
response data) of various antidepressant groups on various bacteria found in 
the vaginal flora (Cussotto et al., 2019; Ramsteijn et al., 2020).  

The relationship between depression and the gut microbiota is 
bidirectional. On the one hand, dysbiosis in the gut microbiota contributes to 
the development of depressive symptoms through neuroinflammation, 
neurotransmitter metabolism, and changes in the hypothalamo-pituitary-
adrenal axis; on the other hand, antidepressants used in the treatment of 
depression can alter the composition and functions of the gut microbiota. 
This suggests that the therapeutic efficacy and side effects of antidepressants 
may be partly shaped by microbiota-mediated mechanisms. It can also be 
said that drug-induced changes in the gut microbiota may have effects on the 
vaginal microbiota, and this is a new area of research that has not yet been 
sufficiently investigated. 

6. CONCLUSION 

This situation creates a significant knowledge gap in understanding the 
interactions between the female reproductive system microbiota and 
commonly used medications. Given that antidepressants exert an inhibitory 
effect on vaginal probiotic bacteria, it is thought that long-term drug use may 
contribute to disruption of the vaginal microbial balance and increased 
susceptibility to infections. Therefore, investigating the antimicrobial and 
antibiofilm effects of antidepressants on vaginal probiotic bacteria is an 
important area of research in both basic microbiology and women's health. 
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SECTION 3  
FEMALE GENITAL MUTILATION: THE ANATOMY OF A SILENT 
TRAUMA 

Seda Eryılmaz* 

INTRODUCTION 
The World Health Organization (WHO) defines female genital mutilation 

(FGM) as "a non-medical practice involving the complete or partial removal 
or damage of a woman's external genitalia" (WHO, 2025). It is also 
described as a violation of the human rights of women and girls (WHO, 
2008). Although FGM is considered a human rights violation and is illegal in 
many countries, it is reported to be present in at least 94 countries 
worldwide, affecting over 230 million women (UNICEF, 2024). The 
majority of women and girls subjected to this practice live in Africa and Asia 
(UNICEF, 2024). It is stated that FGM has no known benefits and, on the 
contrary, exposes girls and women to numerous complications throughout 
their lives (Aksoy and Aslan, 2020). Female genital mutilation (FGM) is a 
very painful procedure, usually performed by traditional practitioners who 
often have little knowledge of how to manage it (Aksoy and Aslan, 2020; 
Bilgin et al., 2026). The procedure is generally performed under unhygienic 
conditions, using non-sterile razors, knives, etc., and without anesthesia 
(Bilgin et al., 2026). FGM negatively impacts women's health, and urgent 
complications often include hemorrhage, shock, severe pain, tetanus, urinary 
retention, wound infection, genital infections, urinary tract infections, sepsis, 
and fever (UNFPA, 2024; Seifu et al., 2025; Kingston et al., 2025). 
Complications such as infection and bleeding can be fatal in women 
following this procedure (Bilgin et al., 2026). When we look at the long-term 
complications, we see "impaired sexual function, infertility, difficult labor, 
vesicovaginal fistula, chronic pelvic pain, cyst and abscess formation, and 
psychological problems" (Binkova et al., 2021; Horowicz et al., 2022; 
Kingston et al., 2025). 
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     Female genital mutilation (FGM) is a traditional practice 
encompassing social, cultural, and religious factors (Bilgin et al., 2026). It 
creates pressure on individuals to conform to and maintain societal norms. It 
is seen as a necessary part of raising a "proper" girl, an important way to 
prepare for adulthood and marriage. It also symbolizes beliefs such as 
preserving premarital virginity, preventing rape, and ensuring postmarital 
fidelity (UNFPA, 2024). Location and education level are also among the 
other factors influencing the continuation of FGM (Bilgin et al., 2026). FGM 
is a very significant health problem affecting women physically, socially, 
psychologically, and sexually. The WHO emphasizes that the number of 
women subjected to FGM is increasing daily in developing countries, and 
that health professionals in these regions should be informed about FGM 
and, in particular, that awareness should be raised. It is crucial that 
midwives, who are in direct contact with women, are educated on this issue 
and provide support with a non-judgmental and supportive approach. Given 
the increasing migration and refugee movements, especially in recent years, 
it is crucial that all healthcare professionals in the country are aware of this 
practice.  

 
Female genital mutilation in historical context 

Female genital mutilation (FGM) is a significant health problem, 
preferred by many people in communities where it is practiced and remains 
widespread (WHO, 2025). Anthropologists have not reached a consensus on 
the origins of FGM. However, it is known that the practice dates back to the 
5th century BC and originated in Africa (Hopkins, 1999; Nour, 2000). 
Findings from ancient excavations in Egypt have revealed evidence of it on 
some female mummies. Detailed depictions in wall paintings from around 
1600 BC shed light on how FGM was practiced (Karaman, 2007). The 
ancient Greek historian Herodotus reported that FGM was practiced among 
the Hittites, Ethiopians, and Phoenicians, as well as the Egyptians (Morrone 
et al., 2002). The first documented evidence of female genital mutilation 
(FGM) emerged in the early 20th century through reports from European 
missionaries and travelers. In the mid-20th century, it was documented in 
Canada, the UK, and the US for purposes such as treating hysteria, 
masturbation, and preventing certain psychiatric illnesses (Royal College of 
Nursing (RCN), 2006). Currently, it is estimated that over 230 million girls 
and women worldwide have been subjected to FGM (WHO, 2025). A 
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significant proportion of this numberover 144 millionare in Africa, over 80 
million in Asia, and 6 million in the Middle East (UNICEF, 2024). The 
remaining 1-2 million live in smaller communities and in destination 
countries (UNICEF, 2024). Furthermore, it is estimated that an average of 
22.7 million more girls will be at risk of undergoing FGM by 2030 
(UNICEF, 2024). It is stated that an average of 4 million girls are subjected 
to this practice each year, and more than 2 million of these occur before the 
age of five (UNICEF, 2024). On the other hand, the United Nations 
Population Fund (UNFPA) estimates that an average of 4.5 million girls will 
be at risk of being subjected to female genital mutilation in 2026 alone 
(UNFPA, 2024). In short, female genital mutilation is a tradition ingrained in 
the culture and identity of twenty-nine countries worldwide, affecting 
millions of girls and women every year (Llamas, 2017). Female genital 
mutilation is mostly seen in Africa, Asia, and the Middle East (WHO, 2025). 
The highest prevalence rates among girls and women aged 15-49 are 
reported as 98% in Somalia, 96% in Guinea, 93% in Djibouti, and 91% in 
Egypt. On the other hand, it is stated that the rates are decreasing in countries 
such as Burkina Faso, Kenya, and Ethiopia. In some countries, such as 
Uganda and Cameroon, the practice is quite rare, affecting approximately 
1% of girls (UNFPA, 2024; WHO, 2025). 

Reasons for the practice of female genital mutilation 

When we look at the communities where female circumcision is 
practiced, it is also seen in followers of different religions such as Muslims, 
Christians, Animists, and those who do not belong to any religion (WHO, 
2001). This shows that female circumcision is more of a cultural practice. 
WHO divides the reasons for female circumcision into 4. 

• Socio-cultural reasons 

• Hygienic and aesthetic reasons 

• Spiritual and religious reasons 

• Psycho-sexual reasons 

Socio-cultural reasons: Some communities believe that a girl cannot 
become a mature woman or even a full member of society if her clitoris is 
not removed. It is thought that she will not have the right to interact with her 
ancestors and peers. The girl's transition to womanhood is seen as a ritual, 
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and celebrations are held to demonstrate her maturity (WHO, 2001). On the 
other hand, it is believed that a woman who has not undergone female 
circumcision may cause blindness to those present during childbirth, 
physical deformities, madness, death of the baby, or the death of her 
husband. Furthermore, it is believed that female circumcision preserves 
virginity, and virginity is considered a prerequisite for marriage. Marriage is 
seen as a matter of family honor and the continuation of the lineage. 
Communities that practice female circumcision are mostly patriarchal, and 
marriage is considered the only way to secure a life; only circumcised 
women are deemed worthy of marriage. Girls face significant social pressure 
from their peers and families to undergo this procedure. Those who do not 
conform to this tradition are ostracized by their families and groups. The 
woman who performs female circumcision is often a respected and powerful 
woman in society. She has a personal interest in continuing this practice 
because it is a source of income for her (Gruenbaum, 2006; WHO, 2008). 

Hygienic and aesthetic reasons: In societies that practice female 
circumcision, the removal of female external genitalia is considered 
unhygienic and is believed to be ugly and dirty when not removed. It is even 
thought that this practice makes girls clean and beautiful (WHO, 2008). 

Spiritual and religious reasons: Female circumcision is observed in 
various religions such as Christianity, Islam, and Animism, as well as in 
communities without religious affiliation (WHO, 2001). Religiously, the 
removal of the external genitalia of female offspring is considered necessary 
for spiritual purity and may be practiced accordingly (WHO, 2001). While 
publications on female circumcision in Islam mention this practice, there is 
no consensus on whether it is obligatory or recommended. A hadith states 
that Prophet Muhammad (peace be upon him) warned a woman performing 
female circumcision (Um Attiyah) to be gentle, saying, "Do not cut too much 
so that women may experience more pleasure and their husbands may be 
more pleased." In this context, it can be interpreted that Islam does not 
recommend the removal of external genitalia in female circumcision and 
emphasizes that women should also experience pleasure during sexual 
intercourse (Al-Sabbah Muhammad, 1997; Kadıoğlu et al., 2006). 
    Psychosexual reasons: It is believed that in women who have not 
undergone female circumcision, the clitoris will enlarge, and the pressure 
from this enlarged organ will cause intense sexual desire. It is thought that 
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this intense, uncontrollable sexual urge may lead to premature loss of 
virginity, bring shame to the family, reduce the chances of marriage, and 
even pose a potential threat to men. Furthermore, in these communities, it is 
believed that the narrower vaginal opening of a woman who has undergone 
female circumcision will provide more pleasure to her partner, while also 
ensuring fidelity and preventing divorce. Additionally, in some societies, it is 
believed to solve infertility problems (WHO, 2001). 

Classification of female genital mutilation 

Female genital mutilation (FGM) is generally performed by respected, 
experienced, and elderly women in the community (WHO, 2001). In African 
countries, it is mostly performed in groups with prepared ceremonies, or, as 
in Egypt, within the family. It can be performed on women of all ages, 
starting from the newborn period (Little, 2003). In Yemen, it is performed 
within the first two weeks after birth; in Nigeria and Ethiopia, when babies 
are 8 days old; in Sudan, at ages 5-8; in Egypt, at ages 5-14; and in Somalia, 
at ages 4-10 (American Academy of Pediatrics (AAP), 1998). It can even be 
performed during pregnancy and childbirth (WHO, 2001). The WHO has 
classified female genital mutilation into four categories: 

Type 1 (Clitoridectomy) 

Removal of the prepuce over the clitoris, or part or all of the clitoris, or 
cutting it without removal (WHO, 2001). 

Type 2 (Excision) 

Partial or complete removal of the clitoris and labia minora, with or 
without the labia majora. This type accounts for approximately 85-90% of 
circumcisions (Little, 2003). 

Type 3 (Infibulation) 

Involves cutting, suturing, and reshaping the labia minora and/or labia 
majora, with or without clitoris excision, to narrow the vaginal orifice. This 
creates only a small opening to allow the flow of urine and menstrual blood. 
This group accounts for approximately 10% of cases (Little, 2003). This type 
of female circumcision is one of the most severe forms and was reportedly 
used by Pharaohs in the past to prevent reproduction in certain tribes, and as 
a form of punishment (AAP, 1998). 



Current Approaches in Women's Health and Nursing: Technological Innovations, Digital 
Transformation, and Evidence-Based Practices 

36 

Type 4 

This includes those that cannot be classified by the WHO. These include 
procedures that cause damage to the female genital organs (cutting, 
scratching, peeling, puncturing, and cauterization). Sometimes, it also 
involves the insertion of abrasive substances or plants into the vagina to 
tighten it (WHO, 2001). 

                A                                                                B 

 
                                                      D 

Figure 1. Classification of Female External Genital Organs and Female Circumcision; (A) 
Appearance of Normal Female External Genital Organs, (B) Clitoridectomy, (C) Excision, 

(D) Infibulation (Morrone et al., 2002). 
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Potential complications in women's health 

     Female genital mutilation (FGM) is a traumatic and painful procedure. 
Women who have undergone FGM are at high risk of experiencing 
complications throughout their lives (UNICEF, 2024). It causes numerous 
complications, both early and late. 

Early Complications 

• Pain: Since most procedures are performed without anesthesia, it causes 
very severe pain.  

• Injury to adjacent tissues: Injuries can occur to adjacent tissues of the 
vagina, perineum, urethra, and rectum. 

 • Bleeding (Hemorrhage): This can develop due to the cutting of the 
clitoral artery, which has a strong blood flow and high pressure, by removing 
the clitoris.  

• Shock: Hemorrhagic shock due to blood loss after the procedure, and 
neurogenic shock due to severe pain and trauma can develop and may result 
in death.  

• Tetanus: This can develop as a result of not being vaccinated against 
tetanus and the use of non-sterile instruments and equipment. 

• Acute urinary retention: Edema and inflammation at the wound site can 
occur due to the child's fear of urinating on the open wound or urethral 
injury. 

• Fracture or dislocation: Pressure applied to the child during the 
procedure can lead to femur, clavicle, humerus fractures, and hip dislocation.  

• Infection: Infection is one of the most common complications due to 
open wounds.  

• Failure to heal: Delayed or non-healing of the wound can occur due to 
underlying causes such as infection, urinary irritation, friction during 
walking, anemia, and malnutrition (WHO, 2001; Morrone et al., 2002). 
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Late Complications 

• Difficulty urinating: This can occur due to damage to the urethral opening 
or scar tissue at the urinary exit.  

• Recurrent urinary tract infections: Infections around the urethra can spread 
upwards, leading to further infections. 

• Pelvic infections: Very common in women who have undergone 
infibulation.  

• Infertility: This can occur due to irreversible damage to the reproductive 
organs caused by pelvic infections.  

• Keloid scarring: This can occur due to excessive connective tissue 
production in tissues that heal slowly or not at all after surgery, due to 
infection.  

• Abscess: Infection or faulty healing due to a remaining suture can cause 
abscess formation, requiring drainage.  

• Cysts and abscesses in the vulva: Dermoid cysts are one of the most 
common complications after infibulation. 

• Clitoral neuroma: A painful neuroma can develop due to compression of 
the clitoral nerve within the suture or scar tissue. This can cause dyspareunia 
and hypersensitivity.  

• Menstrual problems: Partial or complete closure of the vaginal opening can 
cause difficulties with menstruation. 

• Fistulas: A canal may develop between the bladder and the vagina or 
between the vagina and the rectum. This occurs as a result of mutilation, 
deinfibulation, or injuries sustained during infibulation, coitus, or difficult 
childbirth.  

• Pseudovagina development: In women who have undergone infibulation, if 
the scar tissue does not expand after repeated coitus, a pseudovagina may 
develop that does not allow normal penetration.  
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• Dyspareunia (Painful intercourse): This can develop as a result of many 
types of female genital mutilation due to problems such as narrowing of the 
vaginal opening, scar tissue, and infection.  

•Sexual dysfunction: Dyspareunia, decreased sexual pleasure after 
clitoridectomy, and difficulty with vaginal penetration can cause sexual 
dysfunction in both the woman and her partner.  

• Pregnancy and childbirth problems: These are more common in type 3 
female genital mutilation. The resulting scar tissue partially or completely 
closes the vaginal opening, preventing the birth canal from dilating.  

• Difficulties in providing gynecological care: Scar tissue resulting from type 
3 female genital mutilation can close the vaginal opening so much that 
vaginal examination may become impossible without incisions (WHO, 2001; 
Morrone et al., 2002). 

Psychological, psychosexual, and social consequences of female 
genital mutilation 

Female genital mutilation (FGM), performed without anesthesia in 
unhygienic environments using non-sterile instruments such as knives or 
sharp pieces of glass, can cause physiological complications in many women 
(Peterman and Johnson, 2009). These complications lead to obstetric and 
gynecological problems affecting all stages of their lives, such as bleeding, 
shock, pain, infection, and HIV (Peterman and Johnson, 2009; URL-1). In 
addition to these complications, women who have undergone FGM also 
experience many mental health problems such as sexual dysfunction, 
dyspareunia, post-traumatic stress disorder, behavioral disorders, anxiety, 
psychosomatic illnesses, depression, nightmares, psychosis, neurosis, 
suicidal thoughts or attempts, hallucinations, and memory loss (Morrone et 
al., 2002; Forward, 2002). In Sudan, women who have undergone female 
genital mutilation (FGM) have been found to have genital-focused anxiety 
and depression characterized by persistent anxiety about the condition of 
their genitals, severe dysmenorrhea, and fear of infertility (Morrone et al., 
2002). Women who feel societal pressure regarding their reproduction and 
sexuality may lose self-confidence and develop phobias. Furthermore, 
anxiety and depression, when added to these conditions, can lead to suicidal 
attempts (URL-2). A study of 264 women who had undergone FGM 
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identified urinary, gynecological, and obstetric problems, along with 
psychological problems. It was found that these women frequently 
experienced anxiety, somatization, decreased self-esteem, chronic irritability, 
and phobias, and were prone to impaired interpersonal relationships and 
depression (Elnashar and Abdelhady; 2007). 

Another common psychological problem resulting from female genital 
mutilation (FGM) is sexual dysfunction. These include: dysfunction of the 
female external genitalia, lack of sexual desire, inability to orgasm, difficulty 
in intercourse or inability to have vaginal intercourse, and marital conflicts 
(Morrone et al., 2002). It has been found that 80% of those who have 
undergone FGM experience problems during sexual intercourse, 49% 
experience no pleasure during intercourse, 45% have no sexual desire, and 
60.5% are unable to orgasm (Morrone et al., 2002). 

In communities where female genital mutilation (FGM) is highly valued 
as a social practice, girls and women who have not been subjected to it face 
social stigma and exclusion. This can also lead to psychological problems 
(Morrone et al., 2002). On the other hand, in immigrant communities, 
women who have experienced FGM may face many difficulties regarding 
their sexual identity when they encounter women who have not been 
circumcised and when they face anti-FGM sentiment in the country 
(Morrone et al., 2002). 

Female genital mutilation (FGM) in girls leads to damage to their trust 
relationships and trauma. Often performed at a very young age, without 
sufficient knowledge about the subject, it is usually perpetrated by their most 
trusted parents and relatives through intimidation, pressure, and violence, 
which can lay the foundation for psychological problems (Morrone et al., 
2002). This experience can lead to lasting psychological distress. Many girls 
describe FGM as an act of submission, fear, suppression, and the silencing of 
their feelings and thoughts. Unfortunately, this event can become a defining 
turning point in their mental development, and the memory of it can remain 
vivid throughout their lives (Morrone et al., 2002). 
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Female genital mutilation and pregnancy, childbirth, and the 
postpartum period 

Pelvic examination, used in the evaluation of gynecological problems, 
causes fear and anxiety in many women. In addition, in women who have 
undergone female circumcision, bimanual examination and transvaginal 
imaging can become much more difficult due to the altered anatomy of the 
genital system. The inability to perform this evaluation in detail increases 
many risks (Rymer, 2003). Complications that may occur due to 
physiological changes during pregnancy are more common in women who 
have undergone female circumcision compared to those who have not. Blood 
flow and vascularization increase in the genital organs during pregnancy. 
The genital organs become more susceptible to infection. The increase in 
progesterone hormone in the blood leads to relaxation of smooth muscles, 
resulting in a slowing of bladder tone and urinary stasis, increasing the 
likelihood of urinary tract infections (Rymer, 2003). On the other hand, 
epidermoid cysts can form in women who have undergone female 
circumcision due to changes in epithelial tissues. With increased 
vascularization during pregnancy, these cysts can grow larger. Surgical 
removal of these cysts is avoided as much as possible during pregnancy 
because it can lead to serious bleeding. During surgery, great care must be 
taken to avoid damaging the urethra and clitoral artery while removing the 
cyst. It is crucial that midwives provide counseling to the pregnant woman 
and her family on this matter (Rymer, 2003). 

Women who have undergone female genital mutilation (FGM) 
experience numerous complications during and after childbirth. Severe 
cases, in particular, can lead to serious complications. Therefore, women 
who have had FGM carry a high risk during labor and may experience fear 
of childbirth (Royal College of Obstetricians and Gynaecologists (RCOG), 
2009). In these women, vaginal examination is difficult or even impossible 
due to introitus narrowing, making labor management extremely challenging 
(Rymer, 2003; RCOG, 2009). Since an episiotomy may be needed during a 
normal vaginal delivery, cesarean section is often preferred (RCOG, 2009). 
Postpartum bleeding, genital trauma, and perineal tears are observed in 
women who have undergone FGM. It has also been associated with an 
increased rate of cesarean sections and longer hospital stays (WHO, 2006). 
When cesarean delivery is chosen, placement of a bladder catheter can be 
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difficult. In addition, postpartum lochia can accumulate in the vagina, 
causing puerperal infection and potentially leading to sepsis (Rymer, 2003). 
In normal vaginal delivery, prolonged and stagnant labor, rigid perineum, 
bleeding, perineal tears, fistula formation, uterine rupture, uterine prolapse, 
and fetal and maternal mortality can occur (Rymer, 2003).A study conducted 
in Australia found that women with and without female genital mutilation 
(FGM) had similar obstetric outcomes, but those with FGM had a higher 
incidence of cesarean sections and first and second-degree perineal tears 
(Varol et al., 2016). On the other hand, another study indicated that the 
incidence of vaginal candidiasis was higher in women with FGM compared 
to the control group (De Silva, 1989). Postpartum bleeding is more common 
in women with FGM; therefore, hemoglobin levels should be checked before 
discharge, and anemia should be treated if present. If non-sterile materials 
are used, postpartum infection can develop due to contact of the wound with 
urine or feces (Rushwan, 2000). In addition, women who experience vaginal 
lacerations have a longer hospital stay, which can lead to nosocomial 
infections (RCOG, 2009). 

The role of the midwife in female genital mutilation 

Midwives have important roles to play in advocating for women's rights 
against female genital mutilation (FGM), raising public awareness, providing 
individual and community education, fostering inter-sectoral cooperation, 
and offering consultancy and leadership. It is crucial that they are sensitive 
and responsive to this practice, which negatively impacts the lives of girls 
and women to such an extent. They need to be particularly sensitive to high-
risk groups such as immigrants and people with disabilities. FGM, which 
mostly affects young girls and is considered another dimension of violence 
against women, leading to violations of children's rights and bodily integrity, 
and representing a significant health problem, must be addressed carefully by 
midwives (Bick, 2014). 

Female genital mutilation (FGM) is not a problem that healthcare 
professionals encounter in our country or in Western societies. Therefore, 
there is a lack of information regarding the socio-cultural and traditional 
reasons for its practice, its types, and its complications. It is crucial for 
healthcare professionals, especially those working with immigrant 
communities, to have detailed knowledge of the physical, cultural, and 
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psychosexual aspects of FGM and to raise awareness in the community. In 
societies where FGM is traditionally practiced, it should be considered that 
women may be ashamed or reluctant to discuss sexual matters with 
midwives, and women should be approached more sensitively and without 
judgment. Furthermore, healthcare professionals can refer women who have 
undergone FGM or are at risk to social helplines and women's shelters 
(Morrone et al., 2002; WHO, 2008). 

The World Health Organization (2008) has made many recommendations 
to midwives, nurses and other health professionals to eliminate female 
circumcision. These; 

• “Since the number of immigrants who have undergone female 
circumcision is increasing, especially in developing countries, health 
professionals working in that region should be informed in detail and raise 
awareness on this issue,” 

• “Preparation of special health education programs for immigrant 
communities,” 

• “Health professionals should support mothers who have undergone 
female circumcision to prevent their own children from having this practice, 
which is a violation of human rights.” 

• “Organizing educational programs and campaigns on the prevention of 
female circumcision for all members of society and health professionals 
working in regions with a high risk of female circumcision,” 

• “The preparation of a guide for the healthcare team in order to facilitate 
communication between the community affected by female circumcision and 
health professionals.” (WHO, 2008). 

CONCLUSION AND RECOMMENDATIONS 

When the history, causes, and consequences of female genital mutilation 
(FGM) are examined in detail, it becomes clear that, in addition to being a 
traditional practice, it is a human rights violation aimed at controlling female 
sexuality and restricting their social status. Performed without anesthesia, in 
non-sterile conditions, and by individuals without medical expertise, it 
causes severe physiological and psychological complications, negatively 
impacting all aspects of a woman's life. With varying prevalence rates and 
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types of practice across countries, this condition seriously threatens women's 
health, leading to numerous serious complications and even death. FGM is a 
societal problem and an example of sexual violence against women. 
Healthcare professionals must be aware of and oppose this inhumane 
practice.By placing the family at the center of care, it is essential to raise 
public awareness about the harms and side effects of this practice. It is 
crucial for midwives, who are in direct contact with women, to increase their 
awareness of this issue. Midwives have vital roles in defending women's 
rights, informing the public, providing leadership, fostering intersectoral 
collaboration, and offering consultancy in this sensitive area. Providing 
detailed information and raising awareness among healthcare professionals 
about female genital mutilation plays a key role in improving women's 
health and enhancing societal well-being. Midwives should be involved in 
educating families and schools, particularly in primary prevention, regarding 
the prevention of female genital mutilation. Therefore, this topic should be 
included in educational curricula 
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SECTION 4 
WOMEN'S HEALTH EDUCATION IN THE DIGITAL AGE 

Meryem Gürler*, Esin Kıray** 

 
INTRODUCTION 

Digital technologies are creating a significant transformation in every 
aspect of health education. Innovative tools such as virtual reality, artificial 
intelligence, and mobile health applications are pushing women's health 
education beyond the limitations of traditional methods. These tools are 
transforming education into an accessible, more effective, and personalized 
learning process. This process involves a reshaping not only of the tools used 
but also of the learning approach. When these areas are considered together, 
it is seen that both teaching methods and learner experiences in women's 
health education are evolving into a more interactive and dynamic structure. 
At the same time, these developments are strengthening the digital 
competencies of health professionals while also contributing to women 
taking a more active role in health-related decision-making processes. 

1. Fundamentals of Digital Transformation 

The Concept of Digital Health 

Developments in the internet and digital technology have brought about a 
radical and rapid transformation in healthcare services, as in every aspect of 
daily life. The concept of digital health has emerged along with this 
transformation (Yasatekin, 2025). Digital health is the process of improving 
healthcare services, meeting the health needs of society, and facilitating 
access to information using internet-information-communication 
technologies (Ali et al, 2022). This concept refers to the integration of a 
human-centered approach in healthcare services with technological 
innovation to improve individuals' health well-being and control their risks 
(World Health Organization [WHO], 2021). 
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Digital health is based on the concept of e-health (electronic health) and 
encompasses a wide range of technologies such as mobile health (mHealth), 
electronic patient records (EHR), telemedicine, wearable technologies, 
artificial intelligence (AI), and robotic systems (WHO, 2021; 2024; Ali et al., 
2022). These technologies aim to strengthen health systems and deliver 
services directly to individuals' homes. They also make health services more 
effective and responsive, especially for communities with limited access to 
services (WHO, 2021). 

From a historical perspective, the origins of digital health applications 
date back to 1897 when a doctor diagnosed patients via telephone. Today, 
however, they are prominent with the concepts of mobile and personalized 
health (World and Turkey Perspective on Digital Health, 2023). The World 
Health Organization (WHO), with its "Global Strategy for Digital Health 
2020–2025," aims to make digital technologies accessible, affordable, and 
cost-effective for everyone. This development emphasizes a human-centered 
approach with fundamental principles of equity, sustainability, and security 
(WHO, 2021). 

From a women's health perspective, digital health offers promising 
approaches in managing complex health issues encountered at different 
stages of life, such as pregnancy, childbirth, postpartum period, and 
menopause (Lupton and Maslen, 2019; Yasatekin, 2025; Karagöl et al, 
2023). Since women's health services require a holistic approach 
encompassing physiological, social, and environmental factors, digital tools 
provide a significant advantage in this area (Yasatekin, 2025). For example 
mobile health applications are used in monitoring the preconception period 
and gynecological diseases, wearable technologies in monitoring 
maternal/fetal well-being during pregnancy, and robotic surgical systems in 
increasing precision and shortening recovery times during surgical 
interventions (Yasatekin, 2025; Yıldırım et al, 2023; Lu et al, 2020; Kutney-
Lee et al, 2021; Krick et al, 2019). 

Digital health transformation in Türkiye gained momentum with the 
"Health Transformation Program" launched in 2003. Applications such as e-
Nabız, the Central Physician Appointment System (MHRS), the Family 
Medicine Information System (AHBS), and telemedicine have facilitated 
access to healthcare services (World and Turkey Perspective on Digital 
Health, 2023). The COVID-19 pandemic, in particular, increased public 
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awareness of digital health technologies (World and Turkey Perspective on 
Digital Health, 2023; Dasgupta et al., 2025).During the pandemic, digital 
health solutions, including tele-counseling services for women unable to visit 
healthcare facilities due to restrictions, ensured the sustainability of prenatal 
and postnatal care (Dasgupta et al., 2025; Lusambili et al., 2020; Draganović 
et al., 2021). This process created a sense of security and comfort for women 
(Widiasih et al., 2021). Furthermore, it transformed individuals from passive 
recipients into active managers of their own health (Tarhan et al., 2021; Nho, 
2025). 

The concept of digital health is not limited to technological devices and 
treatment applications. It also encompasses digital health literacy, which is 
the ability to access health information, evaluate the accuracy of that 
information, and manage one's own health (Yasatekin, 2025; Silverstein et 
al., 2023).The fact that the information provided by digital health tools is not 
always based on scientific principles or is incomplete increases the risk of 
misinformation, especially in sensitive areas such as women's health 
(Yasatekin, 2025; Okan et al, 2023; Risling and Low, 2019). Therefore, 
healthcare professionals should assume the roles of not only service 
providers but also reliable information providers, educators, and advocates 
for digital ethics in the digital transformation process (Risling and Low, 
2019; Nezamdoust et al, 2022). 

The Necessity of Digitalization in Education 

The integration of digital technology into daily life has impacted the 
transformation of health education (WHO, 2021; Kang, 2023). The COVID-
19 pandemic, in particular, has made the transfer of educational activities to 
digital environments a necessity (Doğan and Birişçi, 2022). This is because 
ensuring the continuity of education and compensating for losses during 
times of crisis is of vital importance (Bozkurt and Sharma, 2020). 
Furthermore, in this process, digitalization has been not only an investment 
but also critical in solving learners' problems and ensuring uninterrupted 
access to information (Terry et al., 2019). 

In terms of women's health education, digitalization offers a great 
opportunity to overcome the limitations of traditional methods (WHO 2024; 
Lupton and Maslen, 2019). e-Health interventions enable women to take an 
active role in healthcare and be guided in their decision-making processes 
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(Ruiz-Azarola and Perestelo-Pérez, 2012). Digital tools provide instant, 
personalized, and practical access to information needed at different stages 
of a woman's life, such as reproductive health, pregnancy, childbirth, and 
menopause (Lupton and Maslen, 2019; Hughson et al., 2018).Especially in 
rural areas, the integration of telehealth technologies that enable applications 
such as home self-monitoring reduces healthcare costs (Osterloh, 2023; 
Bossung and Kast, 2021; Atkinson et al., 2023). It also improves antenatal 
care experiences and maternal/newborn health outcomes (Atkinson, 2023). 

In the context of health disciplines, digitalization has become essential to 
prepare future healthcare professionals for the digital age (Brown et al., 
2020; Terry et al., 2019; Nes et al., 2021). The use of technologies such as 
artificial intelligence, machine learning, and virtual reality in education 
supports students' clinical decision-making processes and offers them the 
opportunity to experience different cultural beliefs and communication styles 
(He et al., 2024; Heidarpoor et al., 2025). Digitalization is also necessary to 
increase the general health literacy of society (Temür and Aksoy, 2022; 
Fitzpatrick, 2023). Insufficient health literacy is associated with delayed 
diagnosis, non-compliance with treatment, and increased healthcare costs 
(Kim and Xie, 2017).Digital communication tools are crucial in reaching 
large audiences regardless of geographic location or education level, and in 
empowering individuals to manage their own health (Fitzpatrick, 2023). 
However, disadvantaged women face difficulties accessing digital health 
technologies. This situation has a limited impact on reducing health 
inequalities. Well-designed digital interventions support women's health, 
while inadequate ones can exacerbate inequalities (WHO, 2024). 
Consequently, digitalization in education has become not just a technological 
innovation, but a strategic need that enhances equity, sustainability, and 
security by empowering individuals' self-management skills (WHO, 2021). 

2. Online Education Systems and Hybrid Learning Approaches 

Online education refers to learning processes conducted through internet-
based platforms. This educational model allows students to receive education 
independently of the classroom environment, using digital devices such as 
computers or smartphones (Sun and Chen, 2016). Online education systems 
are primarily conducted in two ways: synchronous (real-time) and 
asynchronous (non-real-time) (Raes et al, 2020; MacNeill et al, 2024). In 
synchronous education, the teacher and student interact in real time.In 
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asynchronous education, students access recorded lecture videos, forums, 
and materials at times they determine themselves (MacNeill et al., 2024). 
Especially in applied fields such as medicine and nursing, virtual classrooms 
and webinars stand out as tools that increase interaction (Can, 2020). 
However, online education can also bring about negative consequences such 
as insufficient technological infrastructure, isolation, and "techno-stress" 
(Eret and Ok, 2014; Guangul, 2020). 

Hybrid learning approaches (blended learning) are a "hybrid" educational 
model that combines the advantages of face-to-face and online methods 
(Doerin, 2006; Hall and Villareal, 2015; Kastornova and Gerova, 2021). This 
approach is considered not just an alternative method, but the model that best 
suits the needs of modern learning (Özek and Sincer, 2024).A meta-analysis 
has also proven that hybrid learning in nursing education provides a higher 
level of knowledge, skill performance, and therefore student satisfaction than 
either face-to-face or online-only education (Du et al, 2022). HyFlex (Hybrid 
Flexible), a more advanced form of the hybrid model, takes the student-
centered approach to a higher level by offering students the choice of 
attending classes physically or online (MacNeill et al, 2024; Rhoads, 2020; 
Lakhal et al, 2021). 

In women's health education, these digital approaches offer a fresh 
perspective on teaching complex clinical situations. For example, in a topic 
such as "Nursing Care in Hypertensive Disorders of Pregnancy," a hybrid 
model combining online theoretical knowledge with face-to-face problem-
based learning methods has been successfully presented (Feng, 2025). Such 
hybrid problem-based learning models enhance students' self-learning 
skills.In this case, it increases their academic motivation (Gao, 2020; Feng, 
2025). Digital tools such as EMAeHealth used in women's health education 
are seen as a hybrid application area that supports traditional maternal 
education by facilitating access to information, self-management skills, and 
clinical data tracking for pregnant women and students (Espinosa Cifuentes, 
2022). 

However, planning the teaching of clinical skills in online and hybrid 
systems requires careful consideration. Research shows that skills requiring 
visual and auditory training (e.g., evaluating imaging results or recognizing 
auscultation sounds) can be effectively taught using digital tools (O’Brien 
and Forde, 2023).In contrast, face-to-face laboratory practices and 
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simulations remain indispensable methods for reinforcing hands-on skills 
requiring tactile sensation and dexterity (such as palpation or intravenous 
access) (O’Brien and Forde, 2023; Jung, 2012). 

The success of these education systems appears to be related to the digital 
health literacy levels of students and educators (Şener and Güven, 2025; 
Yasatekin, 2025). It is stated that nursing students with high digital literacy 
have higher learning motivation and academic achievement (Şener and 
Güven, 2025).In a sensitive area like women's health, individuals' digital 
literacy is a crucial factor in filtering out misinformation on digital platforms 
and accessing reliable sources (Hanebutt and Mohyuddin, 2023). 

Online education systems and hybrid approaches are described as 
powerful platforms that make women's health education more flexible, 
accessible, and effective (Fitzpatrick, 2023; Yasatekin, 2025). In training 
future women's health educators, the goal is for technology to transform 
education not only by replacing traditional methods but also through data 
analytics, AI-supported simulations, and personalized learning pathways 
(Özek and Sincer, 2024; Nho, 2025).For this transformation to be lasting and 
effective, educators need to have their digital competencies strengthened. 
Furthermore, technology-supported education should be considered as a tool 
that supports pedagogical approaches (Özek and Sincer, 2024; O’Brien and 
Forde, 2023). 

3. Mobile Health and Digital Education Tools 

Mobile health applications are defined as empowering tools that enable 
women to transform from passive recipients to active managers in their own 
health processes (Tarhan et al, 2021). Innovative applications developed 
especially in recent years offer concrete examples of this transformation. For 
example, the SMART Start study, supported by current data from 2024-
2025, supports pregnancy care processes in the home environment by 
combining mobile applications with wearable sensor technologies (Jaeger et 
al, 2025).These types of applications provide women with scientifically 
based guidance through real-time monitoring of data such as blood pressure, 
weight, and sleep quality, as well as educational content and digital 
pregnancy records (Jaeger et al, 2025).Similarly, digital applications like 
EMAeHealth support maternal education, contributing to the development of 
women's self-care and self-management skills during pregnancy, childbirth, 
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and the postpartum period (Espinosa Cifuentes, 2022). These applications 
not only provide information but also offer immediate feedback on women's 
clinical needs through algorithms (Artieta-Pinedo, 2021; Espinosa Cifuentes, 
2022). 

In the field of education, digital transformation has been taken to a new 
dimension with virtual reality (VR), augmented reality (AR), and mixed 
reality (MR) technologies, grouped under the concept of Metaverse (İpek, 
2020; Salmon, 2019). Current postgraduate thesis reviews for 2025 reveal 
that the use of VR technology in obstetrics and women's health education in 
Türkiye is rapidly increasing and that this method is more effective than 
traditional education (Karabulut and Yavaş, 2025).VR-based simulations 
allow midwifery and nursing students to learn complex topics such as fetal 
development and the mechanism of childbirth in a safe and interactive 
environment (Aydın Doğan, 2021; Hüseyinoğlu, 2022; Böyük, 2022; 
Karacan, 2022). Furthermore, VR applications are considered an effective 
non-pharmacological method in reducing pain and anxiety experienced by 
women during invasive procedures in clinical practice (e.g., episiotomy 
repair or pelvic examination) (Öz, 2024; Kurt, 2022, Orhan, 2022). 

Another component of digital education tools is interactive platforms and 
artificial intelligence (AI)-supported systems (WHO, 2021; WHO, 2024). 
Communication platforms such as WhatsApp and Zoom facilitate instant 
communication between health professionals and individuals, strengthening 
social participation and information sharing (Mosaad Mohammed, 2022).In 
addition, generative AI tools like ChatGPT have the potential to improve e-
health literacy by facilitating women's access to health-related information 
and supporting their decision-making processes (Coskun, 2024; Elmaoğlu, 
2024). However, the success of these tools is directly related to the accuracy 
and reliability of the content provided (WHO, 2021). 

Despite all these technological advancements, obstacles such as the 
"digital divide" and "digital health literacy" remain in the effective use of 
mobile health and digital education tools (Choi, 2025; Papadopoulos, 2023). 
In particular, women from low socioeconomic backgrounds, older adults, or 
those living in rural areas may have limited access to these technologies 
(Who, 2021; WHO, 2024).Digital health literacy refers to an individual's 
ability to access health information from digital sources, understand this 
information, and make informed decisions; it is also defined as a 
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fundamental determinant shaping health today (Hanebutt, 2023; Yaşatekin, 
2025).Healthcare professionals have significant responsibilities in this 
regard. They are not merely users in this process; they are also seen as 
trainers, data analysts, providers of reliable information, and guides ensuring 
the safe and effective use of digital tools (Nezamdoust, 2022; Wilandika, 
2023). 

Mobile health applications and immersive digital tools stand out as 
innovative platforms that make women's health education more accessible, 
personalized, and effective (Yaşatekin, 2025; WHO, 2021; WHO, 2024). In 
the future, the impact of these tools on improving women's health outcomes 
will further increase with the integration of artificial intelligence and the 
widespread adoption of user-centered designs (Yaşatekin, 2025; Nho, 2025). 
The sustainability of this transformation will be possible through increased 
investment in strengthening digital literacy and the protection of ethical 
principles (Choi, 2025; Booth, 2021). 

4. Simulation-Based and VR/AR-Based Learning 

Women's health and obstetrics education is considered one of the areas 
where traditional "master-apprentice" methods face the most challenges due 
to ethical sensitivities, patient privacy, and unpredictable clinical 
emergencies (Deering et al., 2013; Rivera et al., 2018; Le Lous et al., 2023). 
Digital transformation in modern medical education is making simulation-
based learning (SBL), Virtual Reality (VR), and Augmented Reality (AR) 
technologies a significant part of educational processes to overcome these 
challenges (Moawad et al., 2020; Benda et al., 2020; Wang et al., 
2026).These technologies provide a safe learning environment that allows 
students the freedom to make mistakes and learn from those mistakes 
without posing any risk to real patients (Lendahls and Oscarsson, 2017; 
Lawson et al., 2020). 

Simulation-Based Learning: Simulation serves as a crucial bridge in 
transforming theoretical knowledge into practical skills (Bergen and Santo, 
2018; Mohsin et al., 2025). A wide variety of technologies are used in 
women's health education, ranging from simple models with low levels of 
realism to full-body simulators with high levels of realism that provide 
computer-assisted and realistic responses (WHO, 2018).Research shows that 
scenario-based simulation training significantly reduces clinical stress levels 



Current Approaches in Women's Health and Nursing: Technological Innovations, Digital 
Transformation, and Evidence-Based Practices 

 

55 

and increases clinical readiness in nursing and medical students (Valenzuela, 
2026; Erenel et al, 2021). Simulating high-risk scenarios, such as childbirth, 
helps students improve their motor skills while also strengthening non-
technical skills like teamwork and communication (Le Lous et al, 2023; 
Mohsin et al, 2025). 

Augmented Reality (AR) Based Learning: By integrating digital 
information with the physical environment, it allows students to follow the 
steps of the application and receive instant feedback (Benda et al, 2020; 
Parsons et al, 2021). Multicenter studies on the use of AR in vaginal birth 
education show that AR-supported education significantly increases the rate 
at which students reach the required level of proficiency compared to 
traditional methods (Valenzuela et al, 2026; Parsons et al, 2021).AR systems 
allow students to observe the movements of the fetus in the pelvis at birth 
from a 360-degree perspective and experience critical tasks (perineal 
protection, vaginal examination, etc.) from a first-person perspective 
(Valenzuela et al, 2026). Furthermore, AR applications significantly increase 
students' confidence and accuracy in complex processes requiring 
medication administration, such as emergency tocolysis preparation (Vogel 
et al, 2024; Valenzuela et al, 2026). 

Virtual Reality (VR) Based Learning: Virtual Reality (VR) is proving 
important in teaching concepts that are difficult to visualize, such as female 
anatomy and pelvic biomechanics, by immersing the user in a completely 
computer-generated world (Benda et al., 2020; Parsons et al., 2021; Liu et 
al., 2024). Concepts such as fetal posture, position, and presentation, which 
are difficult to understand with traditional two-dimensional visuals, can be 
grasped in a three-dimensional and interactive way thanks to VR technology 
(Sa-Couto, 2026; Adams et al., 2025; Ahmed et al., 2025).VR-based 
educational programs also show positive trends in clinical outcomes, such as 
reducing serious perineal tears (Macnaught et al, 2026). Students can 
dynamically observe the movements of the pelvic bones and the effect of the 
mother's position on labor through VR glasses. This experience improves 
students' spatial reasoning skills (Sa-Couto, 2026; Bibak-Bejandi et al, 2025; 
Shetty et al, 2024). 

Simulation and VR/AR technologies are no longer luxury tools in 
women's health education, but are becoming important components of the 
curriculum (Mohsin et al, 2025; Saab et al, 2023). These technologies not 
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only increase student satisfaction and knowledge retention but also promote 
equal opportunities in education, as these systems are accessible from any 
location and can be repeated multiple times (Valenzuela et al, 2026; 
Blattgerste et al, 2021).However, side effects such as dizziness, nausea, and 
eye strain, known as cybersickness, can be limiting for some users 
(Macnaught et al., 2026; Ryan et al., 2022). Furthermore, the high initial 
costs of these technologies and the need for additional training for faculty to 
use these tools are among the major challenges encountered during the 
implementation process (Lin et al., 2018; Saab et al., 2023). 

5. AI-Powered Women's Health Education 

Today, healthcare systems are undergoing a radical transformation with 
artificial intelligence (AI) technologies, a cornerstone of the Fourth 
Industrial Revolution (Gursoy and Cai, 2025; Schwab, 2024; Cwiklicki et 
al., 2021). This technological paradigm shift is initiating a personalized and 
interactive model that removes access barriers, particularly in women's 
health education (Mythraye, 2025; Inkster, 2023). Women's health 
communication and education are shifting from traditional one-way 
information transfer to a user-centered, data-driven, and two-way interaction 
model (Mythraye, 2025; Sezgin, 2023; Hou, 2022). 

In the context of personalized learning and enhancing health literacy, AI-
powered educational tools can offer individualized training through "deep 
phenotyping" by adapting complex medical terminology to different literacy 
levels (Tbaishat and Elfadel, 2025; Ayre, 2024; Robinson, 2012; Weng, 
2024). In particular, large language models improve the readability of 
medical texts, contributing to women's better understanding of their own 
health status and their active participation in self-care processes (Tbaishat 
and Elfadel, 2025; Richie, 2022; Bazzan et al, 2025).For example, chatbots 
used in breast cancer education are reported to provide better results in 
information acquisition compared to standard care and increase patient 
adherence to treatment (medication loyalty) by 85-99% (Lin, 2025). 

Social stigma and taboos, which are significant obstacles in women's 
health education, can be overcome thanks to the anonymity provided by AI 
tools (Rashid et al, 2024; Gbagbo, 2024). Women can access information on 
sensitive topics such as reproductive health, sexually transmitted infections 
(HIV/STI), menopause, or domestic violence through chatbots without fear 
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of judgment, increasing the likelihood of early diagnosis (Gupta and Gupta, 
2024; Ngūnjiri et al, 2023; Njogu et al, 2023). These tools make health 
education more accessible, especially in low- and middle-income countries, 
by reducing cultural barriers (Brandão, 2024; Islam et al, 2025; Pahune, 
2023). 

Digital Support Throughout the Life Cycle: AI provides critical 
educational and clinical support at every stage of a woman's life cycle. 

• Preconception and Reproductive Health: AI-based systems often 
provide accurate guidance in predicting fertile periods, educating on embryo 
quality in in-vitro fertilization processes, and genetic counseling (El Arab, 
2025; Goodale et al., 2019). 

• Prenatal and Perinatal Care: Real-time monitoring and education are 
provided through wearable technologies and mobile applications on issues 
such as the detection of fetal anomalies during pregnancy and risk 
assessment of gestational diabetes or preeclampsia (El Arab, 2025; Tang, 
2025; Mythraye, 2025). 

• Postpartum and Mental Health: Early screening for postpartum 
depression and cognitive behavioral therapy-based dialogue systems like 
Woebot enable women to improve stress management and mental health 
literacy in privacy (Farzan et al, 2025; Mapari, 2024). 

Digital transformation encompasses not only patients but also midwives 
and nurses. AI-powered "virtual patients" and interactive simulations enable 
students and professionals to develop clinical decision-making skills in a 
risk-free environment (Giaxi, 2025; Irwin et al., 2023; Hamilton, 
2024).Studies conducted in Türkiye reveal that midwifery students generally 
have a positive attitude towards AI tools, but are cautious about preserving 
human skills such as empathy (Demir-Kaymak, 2024; Çitil and Çitil, 2022). 
In this context, it is inevitable that health curricula be transformed to include 
AI literacy, data privacy, and ethical foresight (Booth, 2021; Alrazeen, 
2026). 

Despite the potential offered by artificial intelligence, risks such as 
algorithmic bias, data security, and the digital divide also exist (Stroud et al., 
2025; Weiner et al., 2025; Islam et al., 2025). Designing "human-centered" 
and fair algorithms is particularly important to prevent bias against 
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marginalized groups (Mythraye, 2025; De Gagne, 2023). AI is not seen as a 
replacement for healthcare professionals; rather, it is considered a strategic 
stakeholder that increases clinical efficiency, reduces medical errors, and 
transforms women from "passive recipients to active participants" in their 
own health decisions (Adusei-Mensah, 2025; Mythraye, 2025). 

In conclusion, AI-assisted women's health education has the potential to 
strengthen not only individual well-being but also public health by offering 
an accessible, personalized, and scientifically based framework (Gram et al., 
2019; Lora, 2012). The future vision of healthcare will be built upon "AI-
assisted care models" that integrate these technological innovations with 
ethical values and human compassion (Eri et al., 2020). 

6. Digital Transformation in Women's Health Education: Digital 
Health Literacy and Women's Empowerment 

Digital health literacy (DHL) is a crucial area in modern healthcare 
systems that enables women to move from being passive recipients of 
information to active participants in managing their own health (Dong et al., 
2023; Lanpher et al., 2016). DHL encompasses not only the ability to search 
for, access, understand, and evaluate health information from electronic 
sources, but also the ability to use the acquired information to solve health 
problems and improve quality of life (Eumbunnapong, 2022). 

The empowerment of women is one of the tangible outcomes of digital 
health literacy. Women with high DSO levels are better able to understand 
complex healthcare systems, communicate more confidently with healthcare 
professionals, and make informed decisions about their own health well-
being (Mukhtar, 2025; Munn, 2015; WHO, 2024).Particularly in low- and 
middle-income countries, interventions aimed at improving digital literacy 
have been reported to increase young girls' awareness of sexual and 
reproductive health, strengthen their self-confidence, and improve their body 
decision-making skills (Organisation for Economic Co-operation and 
Development [OECD], 2018; United Nations Development Programme 
[UNPD], 2020; United States Agency for International Development 
[USAID], 2020; Bacchus et al, 2019; Dwivedi et al, 2021; Meherali et al, 
2021). In addition, digital tools offer women opportunities to connect 
socially, share information, and access healthcare services by overcoming 
traditional barriers (do Nascimento, 2025). 
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The clinical implications of digital transformation are particularly evident 
in the field of maternal and infant health. A meta-analysis shows that digital 
health interventions significantly control excessive weight gain during 
pregnancy, reduce the risk of miscarriage, and decrease premature birth rates 
(Wang, 2025).Enabling women to track their nutrition, monitor their blood 
pressure, and access personalized educational materials through mobile 
applications can positively contribute to maternal and newborn health by 
supporting their active participation in health management (Zafman et al, 
2023; Chaudhary et al, 2023; van Dijk et al, 2020; WHO, 2024). 
Furthermore, digital platforms offer an effective support mechanism in 
managing mental health issues such as postpartum depression and in 
breastfeeding education (WHO, 2024; Wannheden et al, 2022; Ajayi et al, 
2022). 

Digital health literacy levels appear to be related to sociodemographic 
factors such as age and education. Younger individuals and those with higher 
levels of education tend to have higher digital health literacy (Yuen et al, 
2024; Estrela et al, 2023; Kim et al, 2017). It is emphasized that gender-
based inequalities in access to digital health technologies limit women's 
access to these technologies, and the digital divide is a significant problem 
area (WHO, 2021; Rowntree et al, 2020; LeFevre et al, 2020). 

The development and increased access to digital health technologies 
contribute to the United Nations Sustainable Development Goals, 
particularly Health and Well-being (SDG 3) and Gender Equality (SDG 5) 
(Ouazzan et al, 2021; Mukhtar et al, 2025). Digital transformation in 
women's health education is seen not merely as a technological 
advancement, but as a process of empowering women with autonomy, access 
to information, and social equality to transform their own lives (do 
Nascimento et al, 2025; WHO, 2024). 

Conclusion: Future Perspectives and Digital Innovation in Education 

In the digital age, women's health education is transforming from 
traditional approaches that blend theoretical knowledge with practical skills 
to an immersive and AI-supported dynamic ecosystem (Magi et al, 2023; 
Buchanan et al, 2021; Hwang et al, 2024). The future perspective suggests 
that education is not merely about transferring knowledge, but also a digital 
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innovation process offering repeatable clinical experiences in a safe 
environment (Bailenson et al, 2018; Brunzini et al, 2022). 

Technologies such as Virtual Reality (VR), Augmented Reality (AR), and 
Metaverse enable the simulation of clinical scenarios classified as "DICE" 
(Dangerous, Impossible, Inefficient, or Expensive) in women's health and 
midwifery education (Bailenson et al., 2018). In particular, high-risk 
obstetric emergencies such as the progression of labor, postpartum 
hemorrhage management, or shoulder dystocia are practiced safely and 
reproducibly on Metaverse platforms (JBI, 2020).Meta-universe offers 
persistent, three-dimensional learning spaces where students can collaborate 
globally through avatar-based interactions, transcending physical boundaries 
(Prasolova-Førland et al, 2021; Wang et al, 2024; Barteit et al, 2021; De 
Gagne et al, 2023; Narin, 2021; Park and Kim, 2022b). These platforms 
contribute to students integrating perception, motor skills, and decision-
making processes through embodied cognition. This is thought to have 
positive effects on clinical skill development and professional self-
confidence (Caicedo-Eraso et al, 2026). 

Artificial Intelligence (AI) and Deep Learning, another critical element of 
digital innovation in education, are taking the personalized learning 
experience to the next level (Herbawani et al, 2025). Convolutional Neural 
Networks (CNN) and Long Short-Term Memory (LSTM) algorithms are 
used to simulate complex clinical processes, from the analysis of fetal 
monitoring data to the interpretation of laboratory findings (Osaka et al, 
2025; Aljaloud et al, 2022).These technologies provide students with instant 
feedback, offering them the opportunity to learn from their mistakes and 
contributing to a more objective, adaptable, and effective application of 
outcomes-oriented assessment (Herbawani et al., 2025). AI-supported 
adaptive learning systems personalize learning content by taking into 
account the student's individual progress and knowledge gaps. This makes 
the learning process more effective and participatory (Sami et al., 2025; 
Wood et al., 2021). 

The Five Goals framework is used as a key guide in structuring digital 
competencies, focusing on fundamental areas such as improving patient 
experience, reducing healthcare costs, and increasing healthcare equity in 
digital health education (Rees et al., 2025; Nundy et al., 2022; Shah et al., 
2024). However, the success of digital transformation is seen as dependent 
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on addressing infrastructure deficiencies, increasing digital literacy, and 
establishing ethical data management policies (Curran et al., 2023; Saredakis 
et al., 2020). 

In conclusion, women's health education, by transforming into a more 
inclusive, accessible, and evidence-based model through the opportunities 
offered by digital innovation, has the potential to improve maternal and 
infant health outcomes globally (Herbawani et al, 2025; Caicedo-Eraso et al, 
2026). 
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SECTION 5 
QUALITY MANAGEMENT AND STANDARDIZATION IN NURSING 

Habibe Derya Açıkgöz*, Yasemin Ceyhan** 

 

THE CONCEPT OF QUALITY AND ITS HISTORICAL      
DEVELOPMENT  

The concept of quality is an important phenomenon that has been used in 
societies throughout history and has taken on different meanings over the 
course of history. It is noted that the earliest records related to quality date 
back to around 2150 BCE in the Code of Hammurabi. These records 
emphasize that work should conform to certain standards. Similarly, it is 
known that compliance with quality standards was monitored in Ancient 
Egypt around 1450 BCE, particularly in the construction sector 
(Çakmakkaya et al., 2013). Quality is a concept that refers to the extent to 
which a product or service meets users’ expectations and needs. It is also 
evaluated in terms of the absence of errors and deficiencies, suitability for its 
intended use, and the degree to which it meets specified requirements 
(American Society for Quality, 2024). 

As a result of economic, technological, and social developments, 
individuals’ expectations have changed; satisfaction, reliability, and 
sustainability have come to the forefront in helathcare service delivery.  

For this reason, the concept of quality is associated not only with a 
product’s technical specifications but also with the extent to which it meets 
individual expectations and requirements. 

The perception of quality is influenced by many factors, such as the 
socioeconomic structure, cultural characteristics, living standards, and 
educational levels within societies. 

The word “quality” is derived from the Latin word “qualis,” meaning “of 
what nature.” In general terms, quality is defined as the extent to which a 

 
* Lecturer, Kırşehir Ahi Evran University, School of Health Services, Home Care Programme, Kırşehir, 

habibe.derya@ahievran.edu.tr, ORCID: 0000-0002-1023-0999 
** Associate Professor, Kırşehir Ahi Evran University, Faculty of Health Sciences, Department of Nursing, Kırşehir, 

yasemin-ceyhan@hotmail.com, ORCID: orcid.org/ 0000-0002-2100-5324 



Current Approaches in Women's Health and Nursing: Technological Innovations, Digital 
Transformation, and Evidence-Based Practices 

 

75 

product or service meets user expectations and requirements. In other words, 
quality refers to the ability of a service to meet established standards and 
ensure user satisfaction (International Organization for Standardization 
[ISO], 2015). Various definitions of the concept of quality exist in the 
literature. Quality is viewed as the highest achievable level of excellence, as 
an approach that allows for preventive action before problems arise, and a 
process of continuous improvement. Furthermore, there is no direct 
relationship between quality and cost; a higher cost does not necessarily 
indicate higher quality(Ağın, 2020). According to ISO, quality is defined as 
the totality of characteristics of a product or service that determines its 
ability to meet specified or implied requirements (ISO, 2015). 

When all these definitions are considered, it becomes evident that the 
concept of quality is a multidimensional construct that is based on individual 
needs, aims for continuous improvement, and requires the effective 
management of service processes. In line with this understanding, the Total 
Quality Management (TQM) approach was developed, addressing quality 
not only from a results-oriented perspective but also from the perspective of 
process management. 

Total Quality Management 

Total Quality Management is a modern management philosophy that 
integrates quality into all of an organization’s processes. In TQM, the 
concept of “total” refers to the participation of all employees in quality 
improvement processes; the concept of “quality” refers to meeting the 
expectations and needs of service recipients; and the concept of 
“management” refers to the execution of all processes through effective 
leadership and coordination (Çakmakkaya et al., 2013). The TQM approach, 
which began to gain widespread acceptance in the 1960s, is regarded as a 
holistic management model that encompasses not only product and service 
quality but also organizational culture, employee participation, leadership, 
and continuous improvement processes. In healthcare, quality is defined as 
the provision of safe, effective, patient-centered, timely, efficient, and 
equitable services (Institute of Medicine [IOM], 2001). This approach also 
encompasses increasing patient satisfaction through the effective and 
efficient use of resources. Total Quality Management is a dynamic approach 
that involves identifying the expectations of service recipients, providing 
services that meet these expectations, and continuously evaluating and 
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improving processes. In this approach, employee participation, teamwork, 
leadership support, and continuous development are among the key elements 
(Gülnar, 2021). Put simply, TQM is a management philosophy that aims to 
improve quality through collaboration among employees, managers, and 
service recipients. Given its importance across all sectors of society, 
integrating the TQM philosophy into healthcare services has become 
essential. 

In healthcare, the TQM approach plays a significant role in enhancing 
patient safety, quality of care, employee satisfaction, and service 
effectiveness. In this context, nurses, managers, and patients are considered 
key stakeholders in quality processes. In particular, patient safety is one of 
the fundamental components of healthcare quality and is recognized as a key 
indicator in quality assessments (Söyler et al., 2025). 

Quality in Health Care 

The World Health Organization defines quality in health care as the 
extent to which the services provided contribute to individuals achieving 
their intended health outcomes and are consistent with current professional 
knowledge. Similarly, the American National Standards Institute (ANSI) and 
the American Society for Quality (ASQ) define quality as the totality of 
characteristics that reflect a product or service’s ability to meet users’ needs 
and expectations. Quality in health care is related to the provision of 
preventive, diagnostic, therapeutic, and rehabilitative services based on 
scientific evidence, the protection of patient safety, and the delivery of care 
that meets individuals’ needs and expectations (World Health Organization 
[WHO], 2020). 

Characteristics of Quality Health Care 

Establishing and maintaining quality standards in healthcare is a complex 
process. Healthcare services have a dynamic structure in which numerous 
professionals work together, are directly influenced by technological 
advancements, and are centered on human life. For this reason, quality in 
healthcare is related not only to technical competence but also to the 
effectiveness, safety, continuity, and patient satisfaction of care processes 
(WHO, 2020). Today, quality healthcare encompasses fundamental 
characteristics such as ensuring that individuals regain their health as quickly 
as possible, supporting preventive healthcare services, effectively 
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implementing early diagnosis and treatment, and basing care processes on 
scientific evidence (IOM, 2001). 

The fundamental characteristics of quality health care include effective 
communication, patient-centered care, safe practices, timely service delivery, 
equity, adherence to ethical principles, and continuity of care. In addition, 
the appropriate use of technology, adequate staffing, effective record-
keeping systems, and a multidisciplinary team approach are crucial for the 
sustainability of quality care (Joint Commission International [JCI], 2021). 

Improving the quality of care in healthcare institutions is not limited to 
merely establishing certain standards; it requires the regular review of 
services provided, the monitoring of performance using objective criteria, 
and the continuous implementation of improvement initiatives based on the 
results obtained. In this process, the use of quality indicators and the support 
of training programs that keep staff knowledge and skills up to date make a 
significant contribution to the delivery of patient-centered and safe care 
(Kömürcü et al., 2014). 

Factors Affecting Quality in Health Care 

Quality in health care is influenced by numerous factors related to 
institutions, health professionals, and the individuals receiving care. In 
particular, the increasing demand for health care, shortages in the health 
workforce, and limited resources directly affect quality processes (WHO, 
2020). The lack of a sufficient number of qualified healthcare professionals 
in healthcare institutions can lead to increased workload and negatively 
impact the quality of care. In particular, a shortage of nurses poses 
significant risks to patient safety, continuity of care, and patient satisfaction 
(American Nurses Association, 2021). In addition, shortages of tools, 
supplies, and medical equipment can reduce the effectiveness of care 
processes, while issues related to health policies and financial resources can 
hinder the delivery of quality services. The quality of care provided in health 
services is closely linked to the professional competencies and knowledge 
levels of healthcare workers. Therefore, when institutions organize in-service 
training programs that support employees’ professional development, they 
contribute to updating knowledge and skills, thereby enhancing the 
effectiveness and quality of service delivery (Altındiş and Ergin, 2018). An 
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effective management approach and the promotion of employee participation 
are of great importance for the sustainability of quality care services. 

The Relationship Between Patient Safety and Quality 

In line with the “first, do no harm” principle in healthcare, patient safety 
is one of the fundamental components of the concept of quality in healthcare 
services. According to the World Health Organization, patient safety is 
defined as the reduction of preventable harm during the delivery of 
healthcare services and the development of safe care practices (WHO, 2021). 
However, preventable medical errors observed in both developed and 
developing healthcare systems are among the primary issues that threaten 
patient safety and cause significant harm (WHO, 2023). 

One of the fundamental objectives of quality healthcare is to ensure that 
individuals receive safe care. For this reason, quality improvement initiatives 
and patient safety practices are considered complementary processes. In 
particular, the use of evidence-based practices, the establishment of standard 
care protocols, the assurance of effective communication processes, and the 
support of healthcare workers’ education play a significant role in enhancing 
patient safety (JCI, 2021). 

Healthcare professionals bear a significant responsibility for ensuring 
patient safety. Nurses, in particular, contribute to maintaining safe care by 
playing an active role in processes such as medication administration, 
infection control, patient monitoring, and care coordination. In addition, fall 
prevention, pressure ulcer prevention, proper patient identification practices, 
and effective documentation systems are among the key components of 
patient safety practices (ANA, 2021). 

Establishing a culture of safety in healthcare institutions, addressing 
errors through a systems-focused approach rather than a punitive one, and 
ensuring staff’s active participation in quality improvement processes are 
among the key strategies for enhancing patient safety. This approach 
necessitates the development of a learning-oriented, blame-free culture in 
patient safety. Today, patient safety is recognized as one of the key 
indicators of quality assessment in healthcare services (Farokhzadia et al., 
2020; Tan et al., 2019). 
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QUALITY OF NURSING CARE 

Nursing is a professional health discipline aimed at protecting and 
promoting the health of individuals, families, and communities, as well as 
supporting recovery and rehabilitation processes in the event of illness. 
Nurses are healthcare professionals who assess, plan, implement, and 
monitor the outcomes of an individual’s care needs; they fulfill various roles 
such as caregiver, educator, counselor, manager, and advocate (ANA, 2021; 
Potter et al., 2021). The effective fulfillment of these roles is one of the key 
determinants of the quality of nursing care. This is because the quality of 
nursing care is directly related to the accurate identification of an 
individual’s needs, the planning of appropriate interventions, their safe and 
effective implementation, and the systematic evaluation of outcomes. 
Nursing practices are carried out within the scope of dependent, independent, 
and collaborative functions, and the systematic nursing process forms the 
foundation of these processes. The nursing process-comprising the stages of 
data collection, assessment, planning, implementation, and evaluation-
ensures that holistic and evidence-based care is provided to the individual, 
thereby contributing to the improvement of the quality of nursing care 
(Potter et al., 2021). 

Assessment of the Quality of Nursing Care 

The quality of nursing care is related to the effective use of nurses’ 
knowledge, skills, and professional approaches in meeting individuals’ 
health needs. Today, the quality of care in health services is considered a 
comprehensive concept that includes elements such as ensuring patient 
safety, improving care outcomes, increasing patient satisfaction, and 
adopting a patient-centered approach to care (Gurusingia, 2020). 

The quality of nursing care consists of fundamental dimensions such as 
meeting physical needs, providing psychosocial support, informing the 
individual about their health, and implementing safe care practices. In this 
process, professional competence, effective communication skills, emphasis 
on patient safety, an empathy-based approach, the effectiveness of 
educational activities, and the planned management of the care process are 
among the key factors determining quality. 

Research findings indicate that nurses’ professional and clinical 
competencies, the opportunities provided by the work environment, and the 
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quality of the interaction between the patient and the nurse play significant 
roles in improving the quality of nursing care (Chung et al., 2021). 

There is a strong relationship between the quality of nursing care and 
patient safety. High-quality care practices help reduce the risk of medical 
errors, thereby contributing to the delivery of safe health care services 
(Christi et al., 2024). Furthermore, the positive effects of care quality on 
patient outcomes highlight the importance of nursing services within the 
health care system. Nursing care provided at a high standard is associated 
with important outcomes such as supporting the recovery process, reducing 
complications, and shortening hospital stays (Apriana and Ratnasari, 2021). 

Patient Satisfaction 

Patient satisfaction is one of the most important indicators of quality 
assessment in healthcare. Patient satisfaction is defined as the degree of 
alignment between an individual’s expectations and their perception of the 
healthcare services they receive. Satisfaction with nursing care, on the other 
hand, refers to an individual’s assessment of the extent to which the nursing 
care they receive meets their needs. In recent years, with the growing 
prevalence of a patient-centered approach to healthcare, the importance of 
patient satisfaction has increased even further. Various research findings 
indicate that the level of patient satisfaction is directly related to the quality 
of nursing care (Karacave Durna, 2019).Patient satisfaction can be 
influenced by numerous individual, professional, and organizational factors. 
Individual factors include age, gender, educational level, past health 
experiences, expectations, and the individual’s perception of their health 
status. In particular, nurse–patient communication, the individual’s 
participation in the care process, and adequate information sharing are 
among the key elements that directly influence patient satisfaction. Since 
nurses are the healthcare professionals who spend the most time with 
patients, this increases the impact of nursing care on patient satisfaction 
(Potter et al., 2021). 

Quality Indicators in Nursing 

Quality indicators in nursing are measurable criteria used to evaluate and 
improve the quality of care. These indicators play a significant role in 
assessing the effectiveness, safety, and outcomes of nursing care (ANA, 
2021). Commonly used quality indicators in nursing include patient fall 
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rates, pressure ulcer incidence, medication administration errors, hospital-
acquired infection rates, patient satisfaction levels, readmission rates, and the 
accuracy of care-related records. Thanks to these indicators, potential 
problems in care processes can be identified early, and necessary 
improvement initiatives can be planned (JCI, 2021). 

Regular monitoring of quality indicators is important for enhancing 
patient safety, improving care standards, and fostering a culture of 
continuous improvement in healthcare services. Furthermore, quality 
indicators increase the visibility of nursing care and demonstrate the impact 
of nursing practices on care outcomes (Gürkan, 2023). Today, the 
monitoring and analysis of quality indicators through electronic record 
systems is becoming increasingly common in healthcare institutions. This 
enables a more effective evaluation of care processes and supports evidence-
based quality improvement efforts. 

ACHIEVING QUALITY IN NURSING CARE 

Standardization and Its Importance in Nursing 

Standardization is one of the fundamental elements of achieving quality 
in the nursing profession. In line with nursing’s efforts to establish a 
professional identity over time, initiatives to develop standards gained 
momentum starting in the mid-20th century. In the 1970s, the American 
Nurses Association (ANA) brought nursing standards to the forefront; this 
was followed by the work of professional organizations such as the 
American Association of Critical-Care Nurses and the Organization of 
Nurses in Obstetrics, Gynecology, and Neonatology. In Turkey, the Turkish 
Nurses Association has been conducting studies aimed at developing nursing 
standards since the 1980s (ANA, 2021; Gürkan 2023). 

Standardization is a fundamental approach that ensures nursing care is 
provided at a specific level of quality in a measurable and comparable 
manner. The primary purpose of standards is to guarantee that individuals 
receive safe, effective, and high-quality care. Furthermore, standards 
facilitate the documentation of care processes, thereby enabling quality 
assessment (JCI, 2020). 

Standardization offers significant advantages for both the nursing 
profession and the individuals receiving care. From a nursing perspective, it 
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contributes to strengthening professionalization, ensuring continuity of care, 
establishing consistency in the use of equipment and supplies, making care 
measurable, and improving educational processes. 

Accreditation and Its Importance in Nursing 

Accreditation is the process by which authorized independent 
organizations evaluate and certify that healthcare institutions comply with 
established standards (JCI, 2021). This process is implemented to ensure 
quality in healthcare services and to foster a culture of continuous 
improvement. The primary objectives of accreditation in healthcare 
institutions are to evaluate service quality through external oversight, 
enhance patient safety, and improve organizational performance. 
Accreditation also helps institutions gain credibility and prestige at both the 
national and international levels (WHO, 2020). 

Accreditation processes are structured around establishing quality 
standards to be implemented in healthcare institutions, examining 
compliance with these standards by qualified evaluators based on objective 
criteria, and operating the institutional mechanisms that manage the process. 
This comprehensive structure contributes to the systematic and sustainable 
implementation of quality management practices within institutions (Kayral, 
2018). The accreditation process offers numerous benefits to healthcare 
institutions. These benefits include ensuring quality assurance, strengthening 
organizational communication, supporting the professional development of 
staff, improving record-keeping systems, and increasing staff awareness of 
organizational responsibility. Furthermore, accreditation contributes to the 
development of a patient-safety-focused organizational culture by enhancing 
staff awareness of quality. 

Evidence-Based Nursing Practices 

Evidence-based nursing practices refer to making clinical decisions based 
on the most current scientific evidence, clinical expertise, and patient 
preferences. This approach enhances the effectiveness of nursing care and 
improves patient outcomes (IOM, 2001). 

Evidence-based practices facilitate the development of individualized 
care in nursing and support standardization in care processes. They also 
make significant contributions to reducing unnecessary interventions, 
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ensuring the effective use of resources, and improving the quality of care 
(WHO, 2020). 

Clinical Guidelines and Care Protocols 

Clinical guidelines and care protocols are written documents that 
standardize nursing practices based on scientific evidence. These guidelines 
increase consistency in care processes and reduce error rates (JCI, 2021). 
Clinical guidelines serve as a guide in the planning, implementation, and 
evaluation of nursing care and play a significant role in improving the 
quality of care. At the same time, they ensure consistency in practice among 
healthcare professionals, thereby minimizing variations in care. 

Patient-Centered Care Approach 

The patient-centered care approach is based on the principle that 
individuals should be active participants in the healthcare process rather than 
passive recipients (Dalkılıç and Kurtoğlu, 2021). In this context, patients are 
able to freely share their expectations and concerns regarding their health 
status and contribute to the decision-making process regarding their care and 
treatment (Akgün and Boz, 2019). The goal of patient-centered care is to 
provide holistic care that encompasses not only physical care but also 
cognitive and social care. 

CONCLUSION 

Over the course of history, the concept of quality has evolved from a 
production-oriented approach to a multidimensional framework that 
prioritizes individual needs across all service sectors, particularly in 
healthcare. In healthcare, quality is not limited to technical competence and 
compliance with standards; rather, it is viewed as a dynamic process that 
encompasses fundamental components such as patient safety, service 
effectiveness, continuity, and satisfaction. 

In this context, the quality of nursing care stands out as a key determinant 
of healthcare services. The systematic implementation of nursing practices 
within the framework of professional roles directly influences the quality of 
care. In particular, the nursing process contributes to the sustainability of 
quality care by ensuring that care is planned and evaluated on a scientific 
basis. 
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Standardization and accreditation processes are regarded as important 
mechanisms for achieving quality, as they ensure a certain level of 
consistency in both individual practices and organizational structures. These 
structures enable care to become measurable and comparable, while 
enhancing the reliability of health services. Similarly, evidence-based 
practices, clinical guidelines, and care protocols strengthen the quality of 
care by grounding nursing practices in scientific principles. Patient safety 
and a patient-centered care approach, in turn, constitute the human 
dimension of the concept of quality. The individual’s active participation in 
the care process, the safe delivery of services, and consideration of 
individual needs directly influence the perception of quality in healthcare. 
This also plays a significant role in increasing patient satisfaction. 

In conclusion, improving the quality of nursing care depends not only on 
individual professional practices but also on institutional quality systems, 
management philosophy, and a culture of continuous improvement. This 
holistic approach forms a fundamental framework that strengthens both 
quality and patient safety in healthcare services. 
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SECTION 6 
INNOVATIONS IN MAINTENANCE TECHNOLOGY AND 
ARTIFICIAL INTELLIGENCE 

Yasemin Ceyhan*, Habibe Derya Açıkgöz** 

 

 
INTRODUCTION 

Nursing is a profession built on the scientific foundations of the 19th 
century; in its early days, nurses played active, full-time roles in the direct 
delivery of care services. Today, however, the profession has been 
restructured to encompass broader professional roles such as research, 
leadership, collaboration, advocacy, and innovation (World Health 
Organization [WHO], 2022). The World Health Organization defines 
nursing as a professional health service aimed at meeting the health needs 
of individuals of all ages and communities; it encompasses the promotion 
and maintenance of health, the prevention of disease, and the provision of 
care services. This transformation has moved nursing beyond being merely 
a practice-oriented profession, establishing it as a discipline that generates 
scientific knowledge and guides technological advancements. 

 Innovation is defined as the development and implementation of a new 
product, process, or method in healthcare and is recognized as a 
fundamental element in improving the quality of care (Bohr and 
Memarzadeh, 2020). 

In the 21st century, the growing need for patient safety, the widespread 
adoption of electronic health records, the strengthening of evidence-based 
practices, and digital transformation have necessitated profound changes in 
the field of nursing. 
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As the professional group with the most direct contact with patients in 
the healthcare system, nurses are at the center of this transformation. For 
this reason, they are expected to keep up with technological 
advancements, use these applications effectively, and integrate them into 
care processes (Sharma et al., 2018). The primary purpose of technology 
is to protect health, prevent diseases, support treatment processes, and 
improve the quality of care. However, technological systems lack human-
specific characteristics such as empathy, emotional awareness, and a deep 
understanding of individual needs, all of which are fundamental 
components of nursing care (Mohanasundari et al., 2023). This is 
considered a significant limitation in terms of the holistic nature of 
patient care. For this reason, a patient-centered care approach and the 
therapeutic relationship must also be preserved in care. 

INNOVATIONS IN CARE TECHNOLOGIES 
With the acceleration of digital transformation in healthcare, care 

technologies have become an integral part of nursing practice. Numerous 
technological innovations—ranging from educational systems to electronic 
health record applications, and from clinical decision support systems to 
remote patient monitoring systems—are influencing care processes. These 
technologies contribute to improving the quality of care, ensuring patient 
safety, reducing the workload, and enabling the delivery of more 
personalized care (Bohr and Memarzadeh, 2020; WHO, 2021). 

Innovations in Educational Technology 

Nursing education is a process that requires the simultaneous 
development of theoretical knowledge and practical skills (Vosoughi et al., 
2022). Therefore, it is important to develop not only students’ knowledge 
but also their clinical practice skills (American Nurses Association 
[ANA], 2021). Due to the limitations of traditional educational 
methods, technology-supported learning methods have come to the 
forefront in recent years. In particular, simulation-based training allows 
students to experience real clinical environments without posing any risks. 
Thanks to high-fidelity simulators, virtual reality (VR), and augmented 
reality (AR) applications, students can develop clinical decision-making, 
team communication, and care skills in safe environments (Haddeland et 
al., 2021). It has been reported that simulation-based education enhances 
students’ self-confidence, supports the development of clinical skills, and 
contributes positively to patient safety (Görücü et al., 2024). 
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In recent years, artificial intelligence-powered educational platforms 
have also begun to be used in nursing education. These systems can 
analyze student performance to provide personalized feedback and identify 
areas where learning is lacking (Buchanan et al., 2020). However, setting 
up advanced simulation laboratories is costly. Nevertheless, despite these 
limitations, technology-supported educational methods are increasingly 
being incorporated into nursing education (Brown and Tortorella, 2020). 

Digital Record-Keeping Systems and Smart Hospitals 

Record-keeping systems constitute a significant part of nursing care. 
These systems are of great importance in ensuring the continuity of care, 
enhancing patient safety, strengthening communication within the team, 
and providing legal documentation of the care provided (ANA, 2021). 

Traditional paper-based record-keeping systems can lead to problems 
such as data loss, storage difficulties, and the inability to access 
information quickly. For this reason, electronic health records and digital 
hospital applications are becoming increasingly widespread in healthcare 
institutions. Digital record systems enable rapid access to patient data, 
allow for more effective management of care processes, and facilitate 
information sharing among healthcare professionals (Sharma et al., 2018). 

Smart hospital systems aim to make healthcare services safer and more 
efficient through electronic records, mobile health applications, medication 
reminder systems, and clinical decision support mechanisms (Sutton et al., 
2020). Furthermore, thanks to big data storage systems, it has become 
possible to securely store patient information for extended periods (Khan 
and Alotaibi, 2020). 

While digital record systems are feasible and beneficial, they also entail 
ethical and legal responsibilities. Protecting patient privacy, ensuring data 
security, preventing unauthorized access, and ensuring ethical data sharing are 
among the key issues that must be addressed in this process (WHO, 2021). 

Innovations in Clinical Care Technologies 

Technological advancements have brought about numerous innovations 
in clinical care practices that reduce nurses’ workload and improve the 
quality of care. In particular, smart infusion systems, vascular imaging 
technologies, and modern wound care products are widely used in clinical 
practice (Klarich et al., 2022). 
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Vascular imaging technologies facilitate the identification of vascular 
access, particularly in older adults, children, and patients with difficult 
vascular access. These devices, which operate using infrared light systems, 
not only increase the success rate of the procedure but also reduce the 
patient’s pain and anxiety (Schults et al., 2024). 

Advances in wound care technologies are also making significant 
contributions to the quality of care. Nanotechnology-based wound 
dressings and dressings containing hydrofibers and hydrogels accelerate 
wound healing and reduce the risk of infection (Long et al., 2022). In 
addition, sensor-enabled smart wound care systems allow for the 
monitoring of wound moisture, temperature, and infection status. 

Smart infusion pumps, meanwhile, ensure that medications are 
administered at the correct dose and rate, thereby reducing medication 
errors. These systems, particularly those used in intensive care units, 
enhance patient safety and streamline care processes (Institute for Safe 
Medication Practices [ISMP], 2020). It is also known that sensor-based 
technologies used in hospital settings enable early intervention by 
continuously monitoring patients’ vital signs and physical condition (Choo 
et al., 2024). 

Telehealth and Remote Patient Monitoring 

Telehealth applications have played a significant role in recent years, 
particularly in the management of chronic diseases, elderly care, and 
home care services. Thanks to these systems, individuals’ health data can 
be monitored remotely, and rapid communication with healthcare 
professionals can be established (WHO, 2021). Through wearable health 
technologies, smartwatches, sensors, and mobile health applications, 
individuals’ blood pressure, heart rate, oxygen saturation, and physical 
activity levels can be monitored. The data collected can be transmitted to 
healthcare professionals via digital systems, enabling early intervention in 
the event of potential risks (Sharma et al., 2018). 

Remote patient monitoring systems reduce readmission rates, 
particularly among individuals with chronic conditions, support continuity 
of care, and improve patients’ quality of life (Rutledge et al., 2017). In 
addition, it has been reported that smart pillboxes and digital reminder 
systems also support medication management and improve treatment 
success in patients with chronic conditions (Gargioni et al., 2024). 
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ARTIFICIAL INTELLIGENCE AND NURSING 

Artificial intelligence is defined as computer-based systems capable of 
mimicking processes unique to human intelligence, such as learning, 
reasoning, problem-solving, and decision-making. These systems can 
generate solutions to complex problems using data-driven approaches and 
provide support to healthcare professionals, particularly in clinical 
decision-making processes (Bohr and Memarzadeh, 2020). 

The concept of artificial intelligence was first defined as a scientific 
field by John McCarthy at the Dartmouth Conference in 1956. This 
conference marked a turning point in the recognition of artificial 
intelligence as an independent discipline. The first systems developed in 
the 1950s and 1960s were primarily rule-based and had limited 
computational capacity. The 1970s marked the beginning of the “expert 
systems” era, during which the foundations for medical decision support 
systems were laid. Starting in the 1990s, machine learning algorithms 
became widespread as data processing capabilities increased and computer 
technologies advanced. The period after 2010 is considered the beginning 
of the era of “deep learning” and “big data.” During this period, artificial 
intelligence has shown rapid development in areas such as image 
recognition, natural language processing, and predictive analytics. Today, 
artificial intelligence has become a critical technology actively used in 
many fields, including healthcare, education, finance, transportation, and 
industry (Topol, 2019). 

Applications of Artificial Intelligence 

Artificial intelligence has a very wide range of applications today. 
Artificial intelligence technologies are currently being used effectively in 
many different sectors. In the healthcare sector in particular, applications 
such as the analysis of medical images, early diagnosis of diseases, and 
support for clinical decision-making processes are attracting significant 
attention (Topol, 2020). In addition, in the business world, AI is widely 
adopted to increase business efficiency in areas such as customer 
relationship management, data analytics, and process automation 
(Davenport et al., 2018). The use of AI-based systems is also growing in 
sectors such as education, finance, transportation, and manufacturing. 
Machine learning algorithms, working in conjunction with big data, enable 
faster and more accurate decision-making (Li et al., 2022). Overall, 
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artificial intelligence has evolved from being merely a technical field of 
research to becoming an integral part of daily life and industrial processes. 
A common feature of these fields is the analysis of large datasets and the 
support of human decision-making processes. 

The Development of Artificial Intelligence in Healthcare 

The development of artificial intelligence in healthcare has gained 
momentum, particularly since the 2000s. The widespread adoption of 
electronic health records, the digitization of medical imaging technologies, 
and the emergence of big data systems have accelerated the integration of 
artificial intelligence applications into the healthcare system. While AI 
applications were initially used solely as diagnostic aids, they have now 
expanded into broader areas such as clinical decision support, patient 
monitoring, risk analysis, and treatment planning. AI algorithms are used 
with high accuracy rates, particularly in data-intensive fields such as 
radiology, cardiology, oncology, and intensive care. This development has 
enabled a shift in healthcare from a “reactive” approach to a “proactive and 
predictive” one (Buchanan et al., 2020). 

Personalized Medicine and Artificial Intelligence 

The concept of personalized medicine began to take shape toward the 
end of the 20th century. This approach is defined as a care model that aims 
to tailor healthcare services to the individual and integrates preventive, 
predictive, and participatory practices. Artificial intelligence has become 
one of the most important technological components of personalized 
medicine. In the personalized medicine approach, the individual is placed 
at the center; diagnosis, treatment, and follow-up processes are planned and 
implemented in accordance with the patient’s genetic makeup, 
environmental conditions, personal characteristics, and preferences 
(Tekpınar and Erdem, 2019). The fundamental components of personalized 
medicine are: 

• Genomic data (DNA analyses) 
• Clinical patient data (electronic health records) 
• Lifestyle and environmental factors 
• Real-time data from wearable devices 
• Machine learning-based predictive models (Bohr and Memarzadeh, 

2020). 
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By integrating these components, artificial intelligence creates patient-
specific treatment algorithms. For example, different medication doses or 
different treatment approaches may be recommended for two individuals 
with the same disease. 

Contributions to healthcare: 

The use of artificial intelligence in personalized medicine offers many 
significant benefits: 

• Increasing treatment effectiveness 
• Reducing the risk of side effects 
• Enabling early diagnosis and risk prediction 
• Reducing unnecessary treatments and costs 
• Improving patient adherence 

This approach is driving a significant transformation, particularly in the 
management of chronic diseases, cancer treatments, and rare diseases. 

The Importance of Artificial Intelligence in Nursing 

The primary goal of artificial intelligence applications in nursing is to 
improve the quality of care, support patient safety, and reduce nurses’ 
workload. AI-supported systems enable the early identification of patient 
risks, support clinical decision-making, and facilitate more effective care 
planning (Buchanan et al., 2020). In addition, AI systems contribute to the 
development of personalized care plans through the analysis of large 
datasets. This offers significant advantages, particularly in the management 
of chronic diseases, intensive care monitoring, and geriatric care (Topol, 
2019). 

Artificial Intelligence Applications 

Artificial intelligence applications are used in various areas of 
healthcare. AI technologies integrated into clinical care processes 
contribute to the safe and effective delivery of care by predicting patients’ 
risk profiles, enabling the early detection of potential clinical deterioration, 
assessing fall risk, and supporting infection prevention (Ortigosa et al., 
2023). In addition to improving patient care, AI-supported systems 
automate data entry and documentation processes, helping to reduce 
nurses’ administrative workload and allowing them to devote more time to 
direct patient care. 
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Studies on Artificial Intelligence 

Studies conducted in recent years have shown that artificial intelligence 
applications have positive effects on patient safety, quality of care, and 
clinical outcomes. In particular, early warning systems have been reported 
to reduce mortality risk among intensive care patients (Buchanan et al., 
2020). A meta-analysis by Görücü et al. (2024) on simulation-based 
learning in nursing education found that AI-supported simulations 
significantly improve students’ clinical decision-making skills (Görücü et 
al., 2024). 

Similarly, Theobald et al. (2021) reported that simulation-based learning 
is more effective than traditional teaching methods, particularly in 
enhancing clinical reasoning skills. In a randomized controlled trial, Çalık 
and Kapucu (2022) found that AI-supported serious games improved 
nursing students’ clinical decision-making processes and increased their 
motivation to learn. These findings suggest that AI-based educational 
technologies contribute not only to knowledge acquisition but also to the 
development of higher-order cognitive skills (Çalık and Kapucu, 2022). 

From a clinical practice perspective, Sharma et al. (2018) reported that 
AI-powered digital health technologies accelerate clinical data analysis, 
facilitate patient monitoring, and improve the efficiency of healthcare 
delivery. Furthermore, Buchanan et al. (2020) demonstrated that AI-
based early warning systems can predict patient deterioration before it 
becomes clinically apparent, thereby reducing adverse outcomes among 
intensive care patients. These findings indicate that artificial intelligence 
supports a proactive rather than reactive approach to patient care 
(Buchanan et al., 2020). 

The World Health Organization (2021) emphasizes that the 
implementation of artificial intelligence in healthcare should be guided by 
ethical principles and that maintaining a patient-centered approach to care 
remains essential (WHO, 2021). 

In conclusion, current evidence suggests that artificial intelligence 
makes significant contributions to both clinical practice and nursing 
education. However, further longitudinal and randomized controlled 
studies are needed to evaluate the long-term effectiveness, safety, and 
reliability of these technologies. 
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Ethical and Legal Dimensions 

The use of artificial intelligence applications in healthcare also entails 
important ethical and legal responsibilities. Data security, patient privacy, 
algorithmic bias, and the protection of personal health information are 
among the key issues that must be addressed when implementing AI 
technologies in healthcare (WHO, 2021). Furthermore, it should not be 
overlooked that artificial intelligence systems cannot fully replace the 
human element in the care process. Even in intensive care units, where 
technology is extensively utilized, nursing is not merely a series of 
technical procedures but a professional discipline grounded in empathy, 
compassion, and patient-centered care. Therefore, while benefiting from 
technological advancements, it is essential to preserve the fundamental 
humanistic values of the nursing profession (Mohanasundari et al., 2023). 

CONCLUSION 
Technological advancements are driving significant transformations in 

healthcare and directly influencing nursing practice. Educational 
technologies, digital record-keeping systems, telehealth applications, and 
artificial intelligence-supported systems are making care processes safer, 
more efficient, and more effective. To fully benefit from these innovations, 
however, nurses must develop strong digital competencies and the ability 
to integrate emerging technologies into clinical practice. 

Despite these advances, nursing is not merely a technical profession 
centered on mechanical procedures. Establishing therapeutic relationships 
through empathy, effective communication, compassionate care, and 
holistic patient assessment remains at the core of nursing practice. 
Therefore, technological innovations should be implemented in ways that 
support, rather than replace, patient-centered care and the humanistic 
values of the nursing profession. 
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