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Özet: 

Perioperatif dönemde cerrahi hastaların etkili ve doğru eğitimi, iyileşmenin hızlandırılması, komplikasyonların 

azaltılması ve hasta memnuniyetinin artırılması açısından kritik öneme sahiptir. Günümüzde sağlık alanındaki 

teknolojik gelişmeler, mobil uygulamalar, artırılmış gerçeklik, sanal gerçeklik, yapay zekâ, giyilebilir 

teknolojiler, tele-sağlık ve web tabanlı eğitim materyalleri gibi çeşitli yenilikçi araçların hasta eğitiminde 

kullanılmasına olanak sağlamıştır. Bu derleme, cerrahi hemşireliği bağlamında kullanılan güncel teknolojik 

hasta eğitimi uygulamalarını ve yöntemlerini kapsamlı biçimde incelemektedir. Söz konusu teknolojik 

yaklaşımların hasta sonuçları üzerindeki etkileri, uygulama alanları, avantajları ve sınırlılıkları ile cerrahi 

hemşirelik uygulamalarına yansımaları ele alınmaktadır. Bulgular, teknolojik eğitim araçlarının perioperatif 

hasta eğitiminde katılımı ve öğrenmeye yönelik motivasyonu artırarak hasta uyumunu ve bakım kalitesini 

olumlu yönde etkilediğini göstermektedir. Ancak erişim engelleri, maliyet, teknik bilgi eksikliği ve bireysel 

farklılıklar gibi çeşitli zorluklar da göz önünde bulundurulmalıdır. Sonuç olarak, cerrahi hasta eğitimine 

teknolojik uygulamaların entegrasyonu hem hastalar hem de sağlık profesyonelleri açısından önemli fırsatlar 

sunmaktadır. Bu faydaların en üst düzeye çıkarılabilmesi için hemşirelerin bilgi ve becerilerinin 

güçlendirilmesi, disiplinler arası iş birliğinin teşvik edilmesi ve teknolojik altyapının iyileştirilmesi 

gerekmektedir. 

Anahtar Kelimeler: Perioperatif bakım, Cerrahi hemşireliği, Hasta eğitimi, Sağlık eğitimi teknolojisi. 

 

Abstract:  

Effective and accurate education of surgical patients during the perioperative period is critically important 

for accelerating recovery, reducing complications, and increasing patient satisfaction. Today, the rapid 

advancement of technology in healthcare has enabled the use of various innovative tools in patient education, 

including mobile applications, augmented reality, virtual reality, artificial intelligence, wearable technologies, 

telehealth, and web-based educational materials. This review provides a comprehensive examination of 

current technological patient education practices and methods used within the context of surgical nursing. 

The effects of these technological approaches on patient outcomes, their areas of application, advantages, 

and limitations are discussed, along with their implications for surgical nursing practice. The findings indicate 

that technological educational tools positively influence patient compliance and the quality of care by 

enhancing engagement and motivation to learn during perioperative patient education. However, challenges 

such as access barriers, cost, lack of technical knowledge, and individual differences must also be considered. 

In conclusion, integrating technological applications into surgical patient education presents significant 

opportunities for both patients and healthcare professionals. To maximize these benefits, it is essential to 

strengthen nurses’ knowledge and skills, foster interdisciplinary collaboration, and improve technological 

infrastructure. 

Keywords: Perioperative care, Surgical nursing, Patient education, Health education technology. 
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1. Introduction 

Surgical interventions have significant physical and psychological effects on patients, often 
manifesting as depressive emotions such as fear and anxiety. Educational interventions play a critical 
role in patients coping with these negative emotions (Candaş Altınbaş & Gürsoy, 2023; Kamau-
Mitchell, 2025; Reger, 2023). Patient education, one of the primary responsibilities of nurses, helps 
reduce anxiety levels, strengthens patients’ coping skills, facilitates their adherence to the treatment 
process, shortens hospital stays, and enhances both overall satisfaction and the quality of care (Görücü 
et al., 2024). Traditional patient education is typically conducted through face-to-face consultations, 
printed brochures, or instructional videos (Güzel & Yava, 2024). However, in recent years, the 
comprehensive and dynamic development of digital applications -and their integration into various 
clinical domains including patient education and counseling within healthcare systems- has led to 
significant transformations in the providing patient education (Schooley et al., 2020; Zhitomirsky & 
Aharony, 2023; Patel et al., 2025). In this review, the current technological applications and methods 
used in the education of surgical patients are reviewed within the context of surgical nursing, focusing 
on their effects on patient outcomes, areas of implementation, advantages and disadvantages, and 
implications for nursing practice. 

2. General Information 
Today, digital technologies have transformed the way patients access health-related information and 
interact with healthcare providers. Innovative approaches such as mobile health applications, wearable 
technologies, telehealth systems, personalized health tools, and artificial intelligence (AI)-based 
systems offer effective solutions that eliminate temporal and spatial barriers in patient education while 
promoting individual awareness, engagement, and behavioral change (Kuwabara et al., 2020). Cutting-
edge methods such as mobile health applications, virtual reality (VR), augmented reality (AR), and 
telehealth are increasingly being utilized in the education of surgical patients. Mobile health 
applications help surgical patients adhere to post-discharge care by facilitating nurse-patient 
communication in areas such as medication adherence, wound care, and monitoring of physical 
activity levels (Nietsche et al., 2024). Surgical nurses can use such tools to provide personalized and 
culturally sensitive education (Reger, 2023).  

2.1. The Importance of Patient Education in the Perioperative Periods 
Surgical interventions represent a major turning point in an individual’s life and serve as a significant 
source of both physiological and psychological stress for patients. The complexity and uncertainty of 
the surgical process can trigger feelings of fear, anxiety, and loss of control (Atomsa et al., 2024; 
Candaş Altınbaş & Gürsoy, 2023; Güzel & Yava, 2024; Kamau-Mitchell, 2025). The preoperative 
period, in particular, is one of the most critical phases in which patients have heightened informational 
needs and require substantial support to make informed health-related decisions. In this context, 
patient education emerges as a vital nursing intervention that not only aims to enhance patients’ 
knowledge but also supports the development of health-promoting behaviors, improves adherence to 
treatment, and encourages active participation in their own care processes (Ali et al., 2024; Atomsa et 
al., 2024; Candaş Altınbaş & Gürsoy, 2023). 

Perioperative patient education not only addresses knowledge deficits but also reduces anxiety levels 
and hospital length of stay, fosters a sense of safety, enhances patient satisfaction, and enables more 
informed participation in the treatment process (Ali et al., 2024; Görücü et al., 2024; Grab et al., 2023). 
Surgical nurses play a coordinating role during perioperative care by assessing all of the patient’s needs 
and planning patient education (Akaltun et al., 2025; Görücü et al., 2024). The content of education 
for surgical patients typically includes the purpose of the surgery, procedural steps, anesthesia 
practices, postoperative pain management, wound care, mobilization, nutrition, medication use, and 
important considerations for the post-discharge period (Akaltun et al., 2025; Ali et al., 2024; Atomsa 
et al., 2024).
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Today, the shortening of hospital stays in healthcare systems requires patients to take on greater 
responsibility in the surgical care process (Pulkkinen et al., 2020; Fatani et al., 2025). Therefore, patient 
education should not only aim to provide information but also focus on developing skills and 
promoting behavioral change (Çeçen Çamlı, 2024). Patients and their families must be equipped with 
the necessary knowledge and competencies to manage their care safely and effectively at every stage 
of the surgical process. An effective patient education process facilitates adherence to pre- and 
postoperative treatments, reduces postoperative complications and healthcare costs, and supports a 
quicker return to normal daily life (Atomsa et al., 2024; Zhitomirsky & Aharony, 2023). 

2.2. Classification of Current Technological Methods in the Education of Surgical Patients 

2.2.1. Mobile applications 
Mobile health applications (mHealth) are digital tools designed for use via smartphones and tablets to 
provide patients with education and guidance, deliver health-related information, monitor health 
status, and promote active participation in their care processes (Williams & Duff, 2024). Numerous 
mobile applications developed for surgical patients offer a wide range of content such as preoperative 
preparation instructions, information about the surgical procedure, recommended exercises, and 
postoperative care guidelines. These tools allow for the customization of patient education and follow-
up processes according to individual needs (Sayar, 2025; Williams & Duff, 2024).  

Mobile applications enable patients to access information independently of time and place, and their 
continuously updatable features allow for the delivery of individualized educational content 
(Kuwabara et al., 2020). Furthermore, integrated notification systems within these apps support the 
regular follow-up of postoperative practices such as medication adherence, exercise tracking, and 
wound care (Sayar, 2025). Recent studies have shown that such applications may positively influence 
patients' anxiety levels and treatment adherence (Salman Saraç et al., 2024; El-Hadi et al., 2025; Pan et 
al., 2025; Çakmak et al., 2018). In one study involving patients scheduled for breast cancer surgery, an 
educational mobile application introduced one week prior to surgery significantly reduced 
postoperative anxiety and distress levels during the early recovery period. The study concluded that 
digital patient education may serve as an effective tool for providing psychological support (Salman 
Saraç et al., 2024). Similarly, in a study involving hip and knee arthroplasty patients, a mobile app was 
used to deliver postoperative care instructions and follow-up surveys. The results showed high patient 
satisfaction, with a compliance rate of 78% for completing follow-up questionnaires. Most participants 
expressed willingness to use the app again and preferred it over traditional paper forms. However, the 
study also noted that 82% of patients still required at least one phone reminder despite the app’s 
automated notifications, highlighting that not all patients may adapt equally well to digital follow-up 
methods (Suzuki et al., 2024).  

2.2.2. Virtual reality  
Virtual reality (VR) is a technology that immerses users in a completely artificial, computer-generated 
environment through visual interaction. Today’s widely used VR systems operate via devices such as 
smartphones, televisions, headsets, and goggles. These software- or hardware-based applications allow 
individuals to navigate and interact with virtual environments in a manner that closely mimics real-
time experiences (Kuwabara et al., 2020; Sayar, 2025; Zhao et al., 2019). In patient education, VR 
technologies enable surgical patients to experience simulated procedures, providing a more tangible 
understanding of the surgical process. This approach is particularly effective for patients with high 
anxiety levels, as it enhances their sense of safety and reduces preoperative stress (Grab et al., 2023; 
Kuwabara et al., 2020; Zhao et al., 2019).  

In a study examining the impact of preoperative VR experiences on patient-reported outcomes, 
participants were educated through 360° videos delivered via VR headsets covering both preoperative 
and postoperative phases. The findings indicated increased patient knowledge and satisfaction, along 
with decreased anxiety and pain levels (Bekelis et al., 2017). Another study investigated the effects of 
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VR videos on the quality of bowel preparation, patient compliance, satisfaction, and anxiety reduction 
before colonoscopy. Patients received step-by-step instructions on bowel cleansing via VR videos, 
which led to improved satisfaction, adherence, preparation quality, and lower pre-procedural anxiety 
(Zhao et al., 2019). A different study that addressed the use of VR in education from both nurse and 
patient perspectives found that novice nurses who used VR technology to educate patients reported 
significantly lower levels of burnout compared to those employing conventional methods. 
Furthermore, patients who received VR-based education reported significantly higher satisfaction 
levels (Kim et al., 2024). These findings suggest that VR-enhanced education can actively engage 
patients in treatment, care, and decision-making processes, while also reducing anxiety and pain, and 
increasing satisfaction and knowledge. For surgical patients, VR technology can be particularly 
effective among individuals with learning difficulties, making complex health information more 
understandable and supporting informed decision-making (Görücü et al., 2024). 

2.2.3. Augmented reality  
Augmented reality (AR) is an interactive technology that overlays virtual objects onto the real-world 
environment. In the context of patient education, AR applications allow individuals to visualize their 
own body or the surgical setting through smart devices enhanced with graphics and/or animations 
(Boz Yüksekdağ, 2021; Kuwabara et al., 2020). Although the use of AR in surgical patient education 
is relatively new, recent studies have presented evidence suggesting that AR may be effective in 
reducing preoperative anxiety and postoperative acute pain (Esteban-Sopeña et al., 2024; García-
Sánchez et al., 2023; Rizzo et al., 2023). In a randomized controlled trial involving surgical patients, 
participants were divided into two groups during the preoperative period. One group received 
conventional education (verbal information+printed brochures), while the other experienced an 
interactive AR-based simulation of the day of surgery. The results showed that the AR group had 
significantly lower preoperative anxiety scores compared to the standard education group. However, 
there were no significant differences between the groups in terms of postoperative pain, anxiety levels, 
or opioid consumption (Rizzo et al., 2023). These findings suggest that AR-based education may be 
effective in reducing anxiety during the preoperative period. Nonetheless, further research is needed 
to better understand the broader impact of AR applications in the education of surgical patients 
(Evans et al., 2025). 

In light of the literature findings, the following concrete steps are recommended for the effective use 
of VR/AR technologies in a clinical setting: 

- Patient selection and preliminary assessment: Nurses should carefully assess the patient's cognitive 
status, visual acuity, and digital literacy level before technological intervention (Grab et al., 2023; 
Knudsen et al., 2024; Zhao et al., 2019). These technologies may be prioritized, particularly in pediatric 
burn patients, to reduce pain and fear during dressing changes or to improve rehabilitation compliance 
in patients undergoing complex surgery such as total joint replacement (Akaltun et al., 2025; Evans et 
al., 2025; García-Sánchez et al., 2023). 

- Application conditions and safety: VR/AR sessions should be conducted under the direct 
supervision of a nurse and in a familiar environment where the patient feels most comfortable (Pena 
et al., 2023; Schooley et al., 2020). Physical discomfort symptoms such as dizziness, nausea, or "virtual 
reality sickness" that may occur during the procedure should be closely monitored by the nurse, and 
the procedure should be terminated immediately if symptoms are observed (Grab et al., 2023; Zhao 
et al., 2019). 

- Personalization and visualization of training: Nurses should actively involve the patient in the 
processes using 3D interactive models, especially in areas such as cardiac or neurosurgery where 
traditional 2D images are difficult for patients to understand (Grab et al., 2023; Evans et al., 2025; 
Görücü et al., 2024). In this process, technology should not replace the nurse's professional advisory  
role, but rather be positioned 
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as a complement that strengthens the "human touch" (Knudsen et al.,2024; Erdoğan & Bulut, 2017). 

- Managing limitations: For patients with limited access to technology or barriers such as 
claustrophobia, nurses should offer alternative channels such as less invasive tablet-based digital 
materials or videos accessible via QR codes (Pena et al., 2023; Wang et al., 2024; Zhao et al., 2019). 

Consequently, nurses should provide technical pre-training to the patient before using digital tools 
and utilize the distraction effect created by technology as a strategic tool in pain and anxiety 
management (Akaltun et al., 2025; Knudsen et al., 2024; Sadeghi et al., 2025). 

2.2.4. Web-based educational programs  
Nowadays, the internet has become a vital resource for seeking health-related information, enhancing 
opportunities for information sharing and interaction among patients, family members, and healthcare 
professionals. The increasing use of web-based patient education applications is driven by factors such 
as adults’ limited time to attend face-to-face health education sessions, the ability to replay online 
educational content, and its cost-effectiveness (Kuwabara et al., 2020; Sayar, 2025). Online education 
models developed for individuals seeking information in surgical fields prioritize a patient-centered 
approach and facilitate access to education outside clinical settings through videos and audiovisual 
materials. These resources support users in engaging independently in learning processes alongside 
their caregivers. Additionally, the repetitive nature of these programs helps reinforce knowledge and 
facilitate the translation of information into practice (Erdoğan & Bulut, 2017; Kuwabara et al., 2020; 
Sayar, 2025). 

Compared to traditional written or verbal education methods, multimedia-supported or video-based 
education offers greater accessibility, flexibility, and interactive opportunities, enhancing individuals’ 
motivation to learn and leading to more effective outcomes in patient education (Sadeghi et al., 2025; 
Türkdoğan et al., 2022). A randomized controlled trial examining the effects of multimedia-based 
education in patients scheduled for gallbladder surgery found that the intervention group, which 
received multimedia education about the preoperative period, showed a significant reduction in 
preoperative state anxiety compared to the control group receiving traditional education (Sadeghi et 
al., 2025). In another study involving patients scheduled for endoscopic sinus surgery, individuals 
invited to participate in preoperative education via a digital platform and reminded through 
personalized messages sent via an electronic health record system demonstrated increased 
participation rates. This finding highlights the critical role of the human factor within digital health 
systems for enhancing patient engagement (Reger, 2023).  

2.2.5. Telehealth applications  

Telehealth refers to the delivery of healthcare services remotely through the use of information and 
communication technologies. Telehealth applications are utilized in a multifaceted manner for surgical 
patients, ranging from preoperative assessments and education conducted online to postoperative 
home monitoring and follow-up processes (Köstekli et al., 2020; Waterland et al., 2021). With the 
onset of the COVID-19 pandemic, telehealth experienced significant global acceleration and became 
increasingly integrated into the care pathways of surgical patients (Segal et al., 2021). Studies on this 
topic have reported varied outcomes. In a study involving gynecological surgery patients, 
teleconference and face-to-face options were offered for preoperative evaluation, education, and 
surgery appointment scheduling. The comprehension rates of preoperative education were found to 
be similar between the telehealth and face-to-face groups, and patient satisfaction was high in both 
groups (Wang et al., 2024). Another study providing telehealth education to patients undergoing 
abdominal cancer surgery reported that 77% of participants preferred online education over face-to-
face sessions and found the information more memorable when delivered virtually. The study 
concluded that telehealth education increased accessibility and patient satisfaction (Waterland et al., 
2021). 
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2.2.6. Artificial intelligence-supported systems 
Artificial intelligence (AI) technologies are systems capable of learning from large datasets to provide 
intelligent predictions and personalized recommendations (Zhang et al., 2021). In recent years, AI-
based applications such as chatbots, virtual assistants, and decision support systems have become 
increasingly prevalent in healthcare and have begun to be integrated into the education process for 
surgical patients (Çeçen Çamlı, 2024). Particularly, AI-powered chatbots facilitate access to 
information by answering patients’ frequently asked questions 24/7 through natural language 
processing. As technological advances become more widely embedded in everyday life, patients 
increasingly turn to online resources to obtain information about their health status, treatment options, 
and expected outcomes. Large language models (LLMs) like ChatGPT have emerged as new tools 
with the potential to transform healthcare delivery in this context (Ferrari-Light et al., 2025; Kuwabara 
et al., 2020; Thia & Saluja, 2024). In a study within vascular surgery, ChatGPT’s responses regarding 
abdominal aortic aneurysm were compared with those of an official health platform and evaluated by 
experts for medical accuracy, clarity, and actionable recommendations. All responses were deemed 
clinically appropriate, and some even met high-quality criteria for patient education materials. 
However, it was noted that the responses often required advanced reading skills and were limited in 
providing clear, actionable instructions (Collin et al., 2025). Another study investigating ChatGPT’s 
potential in patient education emphasized the need for improvement in response quality and accuracy. 
While some information was correct, clear, and patient-friendly, other responses were overly general, 
lacked technical details, or were presented without proper sourcing. Therefore, caution is advised 
when using ChatGPT directly as a patient education tool (Ferrari-Light et al., 2025).  

Despite concerns regarding ethical considerations, reliability, and limitations, LLMs remain promising 
tools for delivering useful and up-to-date medical information to patients and improving access to 
health knowledge. However, structuring questions appropriately is essential to make the responses 
more accessible and comprehensible to the general public (Thia & Saluja, 2024). AI systems can offer 
personalized guidance for surgical patients on topics such as preoperative preparation, postoperative 
care, and medication management. Nevertheless, it should be noted that AI systems currently have 
limited capacity to provide detailed, individualized recommendations based on personal health 
histories (Ferrari-Light et al., 2025; Thia & Saluja, 2024). While artificial intelligence and LLMs have 
the potential to present complex medical information in a language patients can understand, their use 
in a clinical setting carries significant risks of misinformation (Collin et al., 2025). In this context, the 
role of surgical team members is to use technology not as a substitute, but as a complement that 
strengthens their professional advisory role (Kuwabara et al., 2020; Çeçen Çamlı, 2024). Before guiding 
patients to use AI-generated content, nurses should assess their individual health literacy levels and 
establish a relationship of trust by maintaining a "human touch" in this interaction with technology 
(Knudsen et al., 2024; Kuwabara et al., 2020). Organizational policies and management frameworks 
are also crucial for the security of the process (Pena et al., 2023; Williams & Duff, 2024). The use of 
AI tools should be aligned with the organization's strategic plans. Data security should be supported 
by clear guidelines and training programs that include ethical standards and implementation protocols 
(Pena et al., 2023; Knudsen et al., 2024; Patel et al., 2025). Cross-checking with reliable sources is 
essential to ensure the accuracy of AI outputs (Thia & Saluja, 2024). The information generated by 
LLMs must be compared with current evidence-based clinical guidelines, valid databases, or content 
provided by official health organizations (Walker et al., 2020; Thia & Saluja, 2024). Adding reliable 
external links (reputed sources) to the end of digital training packages will create a critical security layer 
to prevent patients from being misled and to verify the accuracy of the training (Walker et al., 2020). 

2.2.7. Wearable devices  
Wearable technologies encompass various electronic devices worn on the body through personal 
equipment or other means. These devices consist of hardware, software, and core components such 
as a mobile phone or computer application, enabling them to process and present collected data either 
in real time or retrospectively (Kolovos, 2020). Wearable technologies represent innovative 
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applications used in healthcare following patient discharge, capable of monitoring patients’ 
postoperative physical activity levels, assessing whether exercises are performed correctly, and 
providing alerts when necessary (Sayar, 2025). These technologies have the potential to improve 
patient care in surgical settings and, when effectively utilized, can positively influence the experiences 
of both patients and healthcare professionals (Shantz & Veillette, 2014). 

Typically, wearable devices and sensors monitor heart rate and physical activity. They may track sleep 
patterns, mood, or stress levels, or offer guided exercises. These smart devices are used to monitor 
patient lifestyles and deliver personalized education and feedback to promote healthier behaviors 
(Kuwabara et al., 2020). The use of wearable technologies in surgery allows for real-time information 
acquisition about patient status, facilitates early detection and intervention for possible complications, 
and promotes patients’ awareness of their own health and active participation in treatment processes. 
However, to achieve broader and more effective use of wearable technologies in surgical care, certain 
challenges must be overcome. These include technological, ethical, and educational barriers such as 
data security, device integration, and user training (Shantz & Veillette, 2014). 

2.3. Advantages and Disadvantages of Using Current Technological Methods in the 
Education of Surgical Patients 
The integration of technological methods into education processes for surgical patients has enhanced 
the quality of patient education and reshaped the educational roles of nurses (Kim et al., 2024). Mobile 
health applications, telehealth systems, web-based training, AI, VR, and AR applications support 
patients’ educational processes and positively influence outcomes (Erdoğan & Bulut, 2017; Guo et al., 
2023). Contemporary technological and digital tools can offer tailored educational materials according 
to patients’ levels of knowledge, learning preferences, and communication styles. This customization 
enables patients to receive education that better meets their individual needs. Digital education tools 
promote active patient engagement; for example, through feedback mechanisms, patients can follow 
the educational content at their own pace and comprehension level. Information can be presented in 
a layered manner, starting from basic concepts and progressing to more detailed and theoretical 
knowledge. This approach facilitates easier access for patients to the information they require at their 
specific level (Guo et al., 2023; Knudsen et al., 2024; Walker et al., 2020). Telehealth applications 
provide a safe alternative for remote monitoring, education, and counseling of patients, especially in 
situations where face-to-face access is limited and during the post-discharge period (Al et al., 2024; 
Knudsen et al., 2024; Köstekli et al., 2020). AI-supported systems reduce nurses’ workload and 
support the patient education process by providing rapid responses to patients’ questions (Ferrari-
Light et al., 2025; Konukbay et al., 2020; Thia & Saluja, 2024). VR and AR applications strengthen 
patient-nurse communication and enable experiential learning (Görücü et al., 2024; Sayar, 2025).     

Alongside these benefits, there are also some drawbacks associated with these technologies (Erdoğan 
& Bulut, 2017; Guo et al., 2023). While digital technologies offer revolutionary opportunities in 
surgical patient education, implementing these processes brings with it a number of complex risks and 
limitations (Konukbay et al., 2020; Williams & Duff, 2024). The success of these technologies depends 
not only on the benefits they offer but also on how digital inequality, data security, low literacy, and 
ethical concerns are managed (Williams & Duff, 2024; Patel et al., 2025). One of the biggest obstacles 
facing digital education platforms is the lack of equal access to these technologies for all segments of 
society (digital exclusion). Low income levels, inadequate education, and limited access to appropriate 
equipment can make digital education a health inequality factor (Walker et al., 2020). For example, the 
lack of access to devices such as smartphones or computers for some patients, or instability in internet 
connectivity, are concrete problems that hinder the continuity of education (Köstekli et al., 2020; Segal 
et al., 2021; Wang et al., 2024). Furthermore, systems that are not optimized for smartphones or 
complex login processes (such as username/password errors) can lead patients to stop using the 
application (Knudsen et al., 2024). The language of educational content may not be appropriate to the 
patient's literacy level, leading to misunderstandings or inability to recall concepts (Reger, 2023; Suzuki  
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et al., 2024; Thia & Saluja, 2024; Walker et al., 2020). Studies show that digital information on complex 
medical topics, such as urological cancer or sinus surgery, is far beyond the average patients’ reading 
level (Thia & Saluja, 2024). The lack of exact equivalents for medical terms in some languages (e.g., 
Urdu) can lead to cultural and linguistic confusion in translation processes (Walker et al., 2020). This 
can weaken the patient's ability to manage their own condition (Zhitomirsky & Aharony, 2023). In 
VR-based training, in particular, patients’ physical comfort is at serious risk (García-Sánchez et al., 
2023). Symptoms of "virtual reality sickness," such as dizziness, nausea, headaches, and blurred vision, 
are frequently reported among users (García-Sánchez et al., 2023; Evans et al., 2025; Grab et al., 2023; 
Zhao et al., 2019). Such physical discomforts can hinder the patient's ability to focus on the training 
and may even lead to resistance to the training method (García-Sánchez et al., 2023; Grab et al., 2023). 
In digital health applications, the privacy and security of personal data is one of the most critical ethical 
issues. Storing patients' health records, test results, or pre-operative images on digital platforms carries 
the risk of unauthorized access and cyberattacks (Williams & Duff, 2024; Patel et al., 2025). 
Furthermore, the accuracy of information provided by AI bots used in training cannot be verified, 
and legal uncertainties persist regarding who is responsible (the manufacturer or the software?) in 
cases of erroneous medical guidance (Thia & Saluja, 2024; Çeçen Çamlı, 2024). Digitalization is also 
raising concerns about the decrease in the "human touch" between healthcare professionals and 
patients. Patients feel that education is less personal in the absence of face-to-face interaction and 
express that their need for emotional support is not being met (Segal et al., 2021; Knudsen et al., 2024). 
Especially in processes where anxiety is high, such as surgery, relying solely on screen-based 
information risks making the patient feel isolated and reducing the quality of care (Zhitomirsky & 
Aharony, 2023; Kim et al., 2024). Table 1 provides a summary of the advantages and disadvantages of 
current technological methods and approaches used in the education of surgical patients. 

Table 1. Advantages and Disadvantages of Current Technological Approaches in Surgical Patient 

Education 

 

Technology Advantages Disadvantages and Limitations 

Mobile 

Applications 

Access independent of time and 

place; individualized content and 

increased adherence through 

instant notifications (medication, 

exercise tracking); reduction in 

patient anxiety. 

Risk of digital exclusion for patients without 

smartphones; discontinuation of use due to 

complex login processes; potential need for 

additional phone reminders despite 

automation. 

Virtual Reality 

(VR) 

Experiential learning and 

procedural simulation; creates a 

sense of safety for high-anxiety 

patients; significant reduction in 

reported pain and stress levels. 

Risk of "virtual reality sickness" (dizziness, 

nausea, blurred vision); high equipment costs 

and requirement for technical knowledge. 

Augmented 

Reality (AR) 

Interactive visualization of the 

patient's own body or the surgical 

setting; effective in reducing 

preoperative anxiety. 

Limited impact on postoperative pain and 

opioid consumption; relatively new 

technology requiring further research for 

broader impact. 

Web-Based 

Education 

Cost-effectiveness and the ability to 

replay educational content; 

increased motivation through 

multimedia support; ease of access 

outside clinical settings. 

Internet connectivity issues; content often 

exceeds the general public's reading level; 

lack of "human touch" and perceived 

insufficient emotional support. 



Kastamonu Üniversitesi Sağlık Bilimleri Fakültesi Dergisi, Cilt 5, Sayı 1, 21-34, 2026 

 

 

 

Kastamonu Üniversitesi Sağlık Bilimleri Fakültesi Dergisi 

29 

Table 1. Continued 

Telehealth 

Remote monitoring and counseling 

capabilities; safe alternative when 

physical access is restricted (e.g., 

post-discharge or pandemic 

conditions). 

Requirement for stable internet 

infrastructure; education may feel less 

personal due to the absence of face-to-face 

interaction. 

Artificial 

Intelligence (AI) 

and Chatbots 

24/7 rapid response and reduction 

in nursing workload; ability to 

provide personalized 

recommendations using large 

datasets. 

Risk of medical misinformation and accuracy 

issues; ethical and legal liability uncertainties 

regarding erroneous guidance; requirement 

for high health literacy. 

Wearable 

Technologies 

Real-time vital sign and activity 

monitoring; early detection of 

complications; promotion of 

healthy lifestyle behaviors and 

active patient participation. 

Data security and privacy risks (potential for 

cyber-attacks); challenges regarding device 

integration and the need for user training. 

 

 

2.4. Impact of Current Technological Methods on Surgical Nursing in the Education of 
Surgical Patients 
The rapid advancement of digital health technologies in recent years has initiated a multidimensional 
transformation in surgical nursing (Erdoğan & Bulut, 2017). This transformation has changed the 
form of the education of surgical patients not only in terms of content but also regarding accessibility, 
interaction, and learning processes. At the center of this change are surgical nurses who enhance 
learning opportunities through digital tools, facilitate access, and provide individualized learning 
experiences (Evans et al., 2025). 

Thanks to these technologies, surgical patients can be informed throughout the perioperative period 
without constraints of time and place. Interactive content, video-based explanations, and audiovisual 
simulations offered by digital platforms enable patients to better understand the surgical process, 
adhere to instructions, improve self-care skills, and increase motivation (Grab et al., 2023; Schooley et 
al., 2020). Nurses also report that integrating digital education systems into patient teaching processes 
is beneficial (Kim et al., 2024; Schooley et al., 2020). In this process, nurses evolve from being mere 
conveyors of information to becoming healthcare professionals who monitor, manage, and support 
the patient’s educational journey through technological methods. The development of education 
modules tailored to patient characteristics via digital tools facilitates the practical implementation of 
personalized education approaches (Machado et al., 2020). 

The multidimensional nature of digital technologies has driven a transformation in nursing roles. In 
addition to traditional face-to-face education methods, nurses now provide remote consultation 
services, analyze digital data for patient monitoring, and verify the accuracy of AI-supported content. 
Technology has thus become not only a tool that facilitates nursing duties but also a defining element 
shaping professional nursing practice (Akaltun et al., 2025). In this context, patient education in 
surgical nursing has evolved into a practice area requiring competencies beyond clinical knowledge, 
encompassing digital ethics, data security, and user experience (Erdoğan & Bulut, 2017). Surgical 
nurses should not only be implementers of digital technologies but also coordinators and supervisors 
of this process (Akaltun et al., 2025; Williams & Duff, 2024). 

3. Conclusion and Recommendations 
Meeting the informational needs of patients undergoing surgical procedures during the perioperative 
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period is crucial for the effectiveness of treatment and ensuring patient safety. Surgical patients often 
face multidimensional challenges, including uncertainty, the risk of complications, and potential 
functional losses. In this context, effective patient education plays a fundamental role in maintaining 
both physical and psychosocial well-being (Atomsa et al., 2024; Candaş Altınbaş & Gürsoy, 2023; 
Kamau-Mitchell, 2025; Pena et al., 2023). Surgical nursing occupies an indispensable position in 
patient education, aiming to facilitate access to information, enhance patient engagement, and support 
healthy lifestyle behaviors. In recent years, with the rapid advancement of digital health technologies, 
the education of surgical patients has evolved beyond traditional methods, incorporating innovative 
and diverse approaches. These technological applications allow nurses to make patient education more 
personalized, accessible, and effective (Candaş Altınbaş & Gürsoy, 2023; Kim et al., 2024; Reger, 
2023). 

In conclusion, while digital patient education offers significant potential benefits, its successful 
implementation requires addressing digital inequities, ensuring the reliability of information, and 
developing solutions that facilitate access for all patients (Walker et al., 2020). For the effective 
integration of current technological methods into patient education, technical accessibility must be 
supported by organizational infrastructure, individualized patient assessments, and the commitment 
of healthcare professionals to adopt these programs (Knudsen et al., 2024). However, limitations such 
as infrastructure challenges and data security risks associated with digital technologies must also be 
taken into account (Williams & Duff, 2024). To this end, nurses’ competence in using digital tools and 
their ability to develop appropriate educational strategies are essential for integrating these methods 
as indispensable components of high-quality surgical care. Surgical nurses should be able to design 
personalized and holistic education plans by applying appropriate technological approaches to the 
appropriate patient. Furthermore, future research especially studies that are comprehensive, long-
term, and comparative in nature will enable surgical nurses to evaluate the most effective digital and 
technological applications and successfully incorporate current methods into patient education 
practices. 
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